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(e.g., searching for “child” will bring up references that include terms such as 
“children” and “childhood”). When using the “Find” function, you can either use the 
“Enter” key on your keyboard, or the “Forward” icon (near the “Find” button on the 
Task Bar) to progress through the records identified in your search.  
 
Browsing: If you are simply interested in viewing the selected references published in 
recent years, the file is organized by publication year, and then by first author (in Z - 
A order). 
 
PubMed Links: Links to a given article’s PubMed listing are also provided, when 
available. The PubMed listing of an article generally has additional information on 
author affiliations. LINKS TO FULL TEXT FILES (SOME OF WHICH ARE FREE) CAN 
USUALLY BE FOUND IN THE UPPER RIGHT CORNER OF THE ARTICLE’S LISTING ON 
THE PUBMED WEBSITE. 
 

 

 
1. Zanoni G, Zanotti R, Schena D, Sabbadini C, Opri R, Bonadonna P. Vaccination 

Management In Children and Adults With Mastocytosis. Clin. Exp. Allergy. 
Jan 12 2017. 
http://www.ncbi.nlm.nih.gov/pubmed/28079293  

 
Mastocytosis includes a heterogeneous group of disorders characterized by 
the presence of clonal mast cells (MC) in cutaneous tissues and 
extracutaneous organs [1,2]. The disease presents in two primary age-related 
patterns, which may differ in their clinical manifestations and prognosis [1,2]. 
Pediatric-onset mastocytosis usually consists of cutaneous disease and tends 
to resolve itself by adolescence in most cases, in contrast to adult-onset 
mastocytosis which has a normal chronic course [2]. 

 
 
2. Theoharides TC. Neuroendocrinology of mast cells: Challenges and 

Controversies. Exp. Dermatol. Jan 17 2017. 
http://www.ncbi.nlm.nih.gov/pubmed/28094875  
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Mast cells (MC) are hemopoietically-derived tissue immune cells that are 
ubiquitous in the body, including neuroendocrine organs such as the 
hypothalamus, pineal, pituitary, ovaries, pancreas and uterus where their 
action is not well understood. Mast cells have historically been associated 
with allergies because of their rich content of histamine and tryptase, but 
more recently with regulation of immunity and inflammation due their 
synthesis and release of numerous cytokines and chemokines. Mast cells are 
located perivascularly and express numerous receptors for diverse ligands 
such as allergens, pathogens, neurotransmitters, neuropeptides and 
hormones including acetylcholine, calcitonin gene-related peptide (CGRP), 
corticosteroids, corticotropin-releasing hormone (CRH), beta-endorphin, 
epinephrine, 17beta-estradiol, gonadotrophins, hemokinin-A (HKA), leptin, 
melatonin, neurotensin (NT), parathyroid hormone (PTH), substance P (SP) 
and vasoactive instestinal peptide (VIP). Moreover, MC can synthesize and 
release most of their neurohormonal triggers, including adrenocorticotropin 
hormone (ACTH), CRH, endorphins, HKA, leptin, melatonin, NT, SP and VIP. 
Animal experiments have shown that diencephalic MC increase in number 
during courting in doves, while stimulation of brain and nasal MC leads to 
activation of the hypothalamic-pituitary-adrenal (HPA) axis. Recent evidence 
indicates that MC reactivity exhibits diurnal variations and it is interesting that 
melatonin appears to regulate MC secretion. However, the way MC change 
their phenotype or secrete specific molecules selectively at different 
pathophysiological settings still remains unknown. Mast cells developed over 
500 million years ago and may have served as the original prototype 
neuroimmunoendocrine cell and then evolved into a master regulator of such 
interactions, especially since most of the known diseases involve 
neuroinflammation that worsens with stress. This article is protected by 
copyright. All rights reserved. 

 
 
3. Schuch A, Brockow K. Mastocytosis and Anaphylaxis. Immunol Allergy Clin 

North Am. Feb 2017;37(1):153-164. 
http://www.ncbi.nlm.nih.gov/pubmed/27886904  

 
This article updates current knowledge on epidemiology, risk factors, triggers, 
and management of anaphylaxis in patients with mastocytosis. Hyperactive 
mast cells and higher number of effector mast cells are speculated to facilitate 

http://www.ncbi.nlm.nih.gov/pubmed/
http://www.tmsforacure.org/
http://www.ncbi.nlm.nih.gov/pubmed/27886904


The Mastocytosis Society, Inc.                                                                           Selected References-February, 2017 
 

All references and abstracts in this file were obtained from the PubMed database of the US National Library of Medicine, National Institutes of 
Health (http://www.ncbi.nlm.nih.gov/pubmed). Consult your physician regarding any application of information contained within this document! 

www.tmsforacure.org 

anaphylaxis in this condition. In children, increased risk is limited to those with 
extensive skin involvement and high tryptase. In adults, manifestations of 
anaphylaxis are severe with high frequency of cardiovascular symptoms. 
Hymenoptera stings are the most common triggers for these reactions; 
however, idiopathic anaphylaxis and reactions to food or drugs occur. Patients 
with mastocytosis should be informed about risk of anaphylaxis and 
prescribing emergency self-medication and installing emergency 
preparedness before general anesthesia is considered. 

 
 
4. Parente R, Pucino V, Magliacane D, Petraroli A, Loffredo S, Marone G, 

Triggiani M. Evaluation of vaccination safety in children with mastocytosis. 
Pediatr. Allergy Immunol. Feb 2017;28(1):93-95. 
http://www.ncbi.nlm.nih.gov/pubmed/27590431  

 
 
5. Metcalfe DD, Mekori YA. Pathogenesis and Pathology of Mastocytosis. Annu 

Rev Pathol. Jan 24 2017;12:487-514. 
http://www.ncbi.nlm.nih.gov/pubmed/28135563  

 
Systemic mastocytosis is a clonal disorder of mast cells that may variably 
present with characteristic skin lesions, episodes of mast cell mediator 
release, and disturbances of hematopoiesis. No curative therapy presently 
exists. Conventional management has relied on agents that antagonize 
mediators released by mast cells, inhibit mediator secretion, or modulate 
mast cell proliferation. Recent advances in the molecular understanding of the 
pathophysiology of systemic mastocytosis have provided new therapeutic 
considerations, including new and novel tyrosine kinase inhibitors. 

 
 
6. Greiner G, Witzeneder N, Berger A, Schmetterer K, Eisenwort G, Schiefer AI, 

Roos S, Popow-Kraupp T, Mullauer L, Zuber J, Sexl V, Kenner L, Sperr WR, 
Valent P, Mayerhofer M, Hoermann G. CCL2 is a KIT D816V-dependent 
modulator of the bone marrow microenvironment in systemic mastocytosis. 
Blood. Jan 19 2017;129(3):371-382. 
http://www.ncbi.nlm.nih.gov/pubmed/27856463  
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Systemic mastocytosis (SM) is characterized by abnormal accumulation of 
neoplastic mast cells harboring the activating KIT mutation D816V in the bone 
marrow and other internal organs. As found in other myeloproliferative 
neoplasms, increased production of profibrogenic and angiogenic cytokines 
and related alterations of the bone marrow microenvironment are commonly 
found in SM. However, little is known about mechanisms and effector 
molecules triggering fibrosis and angiogenesis in SM. Here we show that KIT 
D816V promotes expression of the proangiogenic cytokine CCL2 in neoplastic 
mast cells. Correspondingly, the KIT-targeting drug midostaurin and RNA 
interference-mediated knockdown of KIT reduced expression of CCL2. We also 
found that nuclear factor kappaB contributes to KIT-dependent upregulation 
of CCL2 in mast cells. In addition, CCL2 secreted by KIT D816V+ mast cells was 
found to promote the migration of human endothelial cells in vitro. 
Furthermore, knockdown of CCL2 in neoplastic mast cells resulted in reduced 
microvessel density and reduced tumor growth in vivo compared with CCL2-
expressing cells. Finally, we measured CCL2 serum concentrations in patients 
with SM and found that CCL2 levels were significantly increased in 
mastocytosis patients compared with controls. CCL2 serum levels were higher 
in patients with advanced SM and were found to correlate with poor survival. 
In summary, we have identified CCL2 as a novel KIT D816V-dependent key 
regulator of vascular cell migration and angiogenesis in SM. CCL2 expression 
correlates with disease severity and prognosis. Whether CCL2 may serve as a 
therapeutic target in advanced SM remains to be determined in forthcoming 
studies. 

 
 
7. Dowse R, Ibrahim M, McLornan DP, Moonim MT, Harrison CN, Radia DH. 

Beneficial effects of JAK inhibitor therapy in Systemic Mastocytosis. Br. J. 
Haematol. Jan 2017;176(2):324-327. 
http://www.ncbi.nlm.nih.gov/pubmed/26847591  

 
 
8. Artuso A, Caimmi C, Tripi G, Viapiana O, Bonifacio M, Idolazzi L, Gavioli I, Gatti 

D, Zanotti R, Rossini M. Longitudinal Evaluation of Bone Mineral Density and 
Bone Metabolism Markers in Patients with Indolent Systemic Mastocytosis 
Without Osteoporosis. Calcif. Tissue Int. Jan 2017;100(1):40-46. 
http://www.ncbi.nlm.nih.gov/pubmed/27743017  
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Systemic Mastocytosis has been long identified as a potential cause of 
osteoporosis; nevertheless, data regarding longitudinal variation of bone 
mineral density (BMD) in patients with indolent systemic mastocytosis (ISM) 
are missing . We studied BMD variation at lumbar spine and proximal hip after 
30-month (+/-6 months) follow-up in a large cohort of patients (83) with ISM 
without osteoporosis, supplementated with vitamin D and/or calcium when 
needed. We also analyzed the correlation between variation of BMD, basal 
serum tryptase levels and bone turnover markers (BTM). Sixty-four percent of 
our population was male; mean age was 52.1 (+/-11.5) years. Vitamin D 
insufficiency (serum levels of 25-OH-vitamin D, 25OHD, lower than 75 nmol/L) 
was found in more than 70 % of patients. After a follow-up of 30 +/- 6 months 
with only vitamin D (5000-7500 IU weekly of oral cholecalciferol) or calcium 
(500 mg/die) supplementation when needed, we observed 2.1 % increase in 
BMD at lumbar spine, with no significant changes at hip. At the end of follow-
up, almost 60 % of patients showed 25OHD serum levels still lower than 
recommended, despite vitamin D supplementation. Reduction in BMD after 
follow-up significantly correlated with high C-telopeptide of type I collagen 
serum levels at the time of diagnosis. In patients with ISM without 
osteoporosis, a routinary BMD evaluation within a time <2 years is not 
justified, except in the presence of elevated BTM. In these patients, vitamin D 
supplementation is frequently needed. 

 
 
9. Zhang T, Finn DF, Barlow JW, Walsh JJ. Mast cell stabilisers. Eur. J. Pharmacol. 

May 05 2016;778:158-168. 
http://www.ncbi.nlm.nih.gov/pubmed/26130122  

 
Mast cells play a critical role in type 1 hypersensitivity reactions. Indeed, mast 
cell mediators are implicated in many different conditions including allergic 
rhinitis, conjunctivitis, asthma, psoriasis, mastocytosis and the progression of 
many different cancers. Thus, there is intense interest in the development of 
agents which prevent mast cell mediator release or which inhibit the actions 
of such mediators once released into the environment of the cell. Much 
progress into the design of new agents has been made since the initial 
discovery of the mast cell stabilising properties of khellin from Ammi visnaga 
and the clinical approval of cromolyn sodium. This review critically examines 
the progress that has been made in the intervening years from the design of 
new agents that target a specific signalling event in the mast cell 
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degranulation pathway to those agents which have been developed where 
the precise mechanism of action remains elusive. Particular emphasis is also 
placed on clinically used drugs for other indications that stabilise mast cells 
and how this additional action may be harnessed for their clinical use in 
disease processes where mast cells are implicated. 

 
 
10. Zegpi-Trueba MS, Hasbun-Acuna P, Berroeta-Mauriziano D. [Cutaneous 

mastocytosis: A case report]. Rev. Chil. Pediatr. May-Jun 2016;87(3):204-207. 
http://www.ncbi.nlm.nih.gov/pubmed/26541705  

 
INTRODUCTION: Mastocytosis represents a group of diseases characterised by 
an excesive accumulation of mastocytes in one or multiple tissues. It can 
affect only the skin, or have a systemic involvement. It has a low prevalence, 
and the prognosis is benign in children. OBJECTIVE: To report a case of 
urticaria pigmentosa as a subtype of cutaneous mastocytosis, and present a 
literature review focused on clinical findings, diagnosis and initial basic 
management. CLINICAL CASE: A child of six months of age presenting with 
multiple blemishes and light brown papules located on the trunk, arms and 
legs. The symptoms were compatible with urticaria pigmentosa, and was 
confirmed by biopsy. Tests to rule out systemic involvement were requested. 
The patient was treated with general measures, education, and 
antihistamines, with favourable results. CONCLUSIONS: Cutaneous 
mastocytosis is a rare disease with a good prognosis. In childhood general 
measures and education are usually enough to obtain favourable results. 
Histamine H1 antagonists are the first line drug treatment. 

 
 
11. Yu Y, Blokhuis BR, Garssen J, Redegeld FA. Non-IgE mediated mast cell 

activation. Eur. J. Pharmacol. May 05 2016;778:33-43. 
http://www.ncbi.nlm.nih.gov/pubmed/26164792  

 
Mast cells are crucial effector cells in allergic reactions, where IgE is the best 
known mechanism to trigger their degranulation and release of a vast array of 
allergic mediators. However, IgE is not the only component to stimulate these 
cells to degranulate, while mast cell activation can also result in differential 
release of mediators. There is a plethora of stimuli, such as IgG, complement 
components, TLR ligands, neuropeptides, cytokines, chemokines and other 
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inflammatory products, that can directly trigger mast cell degranulation, cause 
selective release of mediators, and stimulate proliferation, differentiation 
and/or migration. Moreover, some of these stimuli have a synergic effect on 
the IgE-mediated mast cell activation. Because of the ability to respond to a 
large repertoire of stimuli, mast cells may act as a versatile cell in various 
physiological and pathological conditions. In this review, we discuss current 
knowledge on non-IgE stimuli for (human) mast cells. 

 
 
12. Yu JE, Akin C. Mast Cell Disorders. J Allergy Clin Immunol Pract. May-Jun 

2016;4(3):557-558. 
http://www.ncbi.nlm.nih.gov/pubmed/27157940  

 
 
13. Youk J, Koh Y, Kim JW, Kim DY, Park H, Jung WJ, Ahn KS, Yun H, Park I, Sun CH, 

Lee S, Yoon SS. A scientific treatment approach for acute mast cell leukemia: 
using a strategy based on next-generation sequencing data. Blood Res. Mar 
2016;51(1):17-22. 
http://www.ncbi.nlm.nih.gov/pubmed/27104187  

 
BACKGROUND: Mast cell leukemia (MCL) is the most aggressive form of 
systemic mastocytosis disorders. Owing to its rarity, neither pathogenesis nor 
standard treatment is established for this orphan disease. Hence, we tried to 
treat a patient with MCL based on the exome and transcriptome sequencing 
results of the patient's own DNA and RNA. METHODS: First, tumor DNA and 
RNA were extracted from bone marrow at the time of diagnosis. Germline 
DNA was extracted from the patient's saliva 45 days after induction 
chemotherapy and used as a control. Then, we performed whole-exome 
sequencing (WES) using the DNA and whole transcriptome sequencing (WTS) 
using the RNA. Single nucleotide variants (SNVs) were called using MuTect and 
GATK. Samtools, FusionMap, and Gene Set Enrichment Analysis were utilized 
to analyze WTS results. RESULTS: WES and WTS results revealed mutation in 
KIT S476I. Fusion analysis was performed using WTS data, which suggested a 
possible RARalpha-B2M fusion. When RNA expression analysis was performed 
using WTS data, upregulation of PIK3/AKT pathway, downstream of KIT and 
mTOR, was observed. Based on our WES and WTS results, we first 
administered all-trans retinoic acid, then dasatinib, and finally, an mTOR 
inhibitor. CONCLUSION: We present a case of orphan disease where we used 
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a targeted approach using WES and WTS data of the patient. Even though our 
treatment was not successful, use of our approach warrants further 
validation. 

 
 
14. Wouters MM, Vicario M, Santos J. The role of mast cells in functional GI 

disorders. Gut. Jan 2016;65(1):155-168. 
http://www.ncbi.nlm.nih.gov/pubmed/26194403  

 
Functional gastrointestinal disorders (FGIDs) are characterized by chronic 
complaints arising from disorganized brain-gut interactions leading to 
dysmotility and hypersensitivity. The two most prevalent FGIDs, affecting up 
to 16-26% of worldwide population, are functional dyspepsia and irritable 
bowel syndrome. Their etiopathogenic mechanisms remain unclear, however, 
recent observations reveal low-grade mucosal inflammation and immune 
activation, in association with impaired epithelial barrier function and 
aberrant neuronal sensitivity. These findings come to challenge the traditional 
view of FGIDs as pure functional disorders, and relate the origin to a tangible 
organic substrate. The mucosal inflammatory infiltrate is dominated by mast 
cells, eosinophils and intraepithelial lymphocytes in the intestine of FGIDs. It is 
well established that mast cell activation can generate epithelial and neuro-
muscular dysfunction and promote visceral hypersensitivity and altered 
motility patterns in FGIDs, postoperative ileus, food allergy and inflammatory 
bowel disease. This review will discuss the role of mucosal mast cells in the 
gastrointestinal tract with a specific focus on recent advances in disease 
mechanisms and clinical management in irritable bowel syndrome and 
functional dyspepsia. 

 
 
15. van Anrooij B, Kluin-Nelemans JC, Safy M, Flokstra-de Blok BM, Oude Elberink 

JN. Patient-reported disease-specific quality-of-life and symptom severity in 
systemic mastocytosis. Allergy. Nov 2016;71(11):1585-1593. 
http://www.ncbi.nlm.nih.gov/pubmed/27089859  

 
BACKGROUND: Presently, no validated data exist on symptom severity and 
disease-specific quality-of-life (QoL) for patients with mastocytosis. 
Simultaneously, clinical trials and drug application processes increasingly 
mandate reporting patients' perspectives on symptoms and QoL. We report 
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on the development and validation of the mastocytosis quality-of-life 
questionnaire (MQLQ) and the mastocytosis symptom assessment form 
(MSAF). METHODS: Both outcome measures were developed in a 
standardized stepwise method, starting with the identification of items in 
focus groups (n = 12), item reduction and subsequent cross-sectional 
validation in a 63% female cohort of 164 adult patients with indolent systemic 
mastocytosis. RESULTS: The MSAF reveals that fatigue is the severest 
mastocytosis symptom while the MQLQ indicates that fear of anaphylaxis 
mostly impacts QoL. Cross-sectional validity was assessed by correlating both 
individual domains and the total scores of the MQLQ and MSAF with 
independent measures of mastocytosis. The total scores of both the MQLQ (P 
< 0.001; Spearman's r: 0.568) and the MSAF (P < 0.001; Spearman's r: 0.559) 
correlated significantly with the consensus on physician-scored mediator 
symptoms. The MQLQ domains displayed a high internal consistency 
(Cronbach's alpha: 0.841-0.958) and the domains 'bones', 'skin symptoms' and 
'anaphylaxis' differed significantly between patients with and without 
osteoporosis, urticaria pigmentosa or anaphylaxis, respectively (P < 0.001). 
CONCLUSIONS: The MQLQ is the first disease-specific QoL questionnaire for 
mastocytosis and is complemented by the MSAF, a short and convenient 
symptom scoring form. Both patient-reported outcome measures are valid, 
reliable and discriminate between patients with different disease 
characteristics, making them useful instruments for clinical research. 

 
 
16. Valent P, Akin C, Metcalfe DD. Mastocytosis 2016: Updated WHO 

Classification and Novel Emerging Treatment Concepts. Blood. Dec 28 2016. 
http://www.ncbi.nlm.nih.gov/pubmed/28031180  

 
Over the past few years substantial advances have been made in 
understanding the pathogenesis, evolution, and complexity of mast cell 
neoplasms. New diagnostic and prognostic parameters and novel therapeutic 
targets with demonstrable clinical impact have been identified. A number of 
these new markers, molecular targets, and therapeutic approaches have been 
validated and translated into clinical practice. At the same time, the 
classification of mastocytosis and related diagnostic criteria have been refined 
and updated by the consensus group and the World Health Organization 
(WHO). As a result, more specific therapies tailored towards prognostic sub-
groups of patients have been developed. Emerging treatment concepts 
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employ drugs directed against KIT and other relevant targets in neoplastic 
mast cells, and will hopefully receive recognition by health authorities in the 
near future. The current article provides an overview of recent developments 
in the field, with emphasis on the updated WHO classification, refined criteria, 
additional prognostic parameters, and novel therapeutic approaches. Based 
on these emerging concepts, the prognosis, quality of life, and survival of 
patients with advanced mastocytosis are expected to improve in the coming 
years. 

 
 
17. Ustun C, Smith A, Cayci Z, Courville EL, Corbacioglu S, Akin C, Horny HP, Valent 

P, Devine S, Weisdorf DJ. Allogeneic hematopoietic cell transplantation in 
systemic mastocytosis: is there a high risk for veno-occlusive disease? Eur. J. 
Haematol. Jun 2016;96(6):655-657. 
http://www.ncbi.nlm.nih.gov/pubmed/26679533  

 
Advanced systemic mastocytosis (AdvSM) is associated with shortened 
survival. The only potentially curative therapy in AdvSM is allogeneic 
hematopoietic cell transplantation (alloHCT) with durable disease-free survival 
reported in 51% of patients. Veno-occlusive disease (VOD) is a known 
potential complication of alloHCT and can affect liver and less commonly lung. 
Severe VOD with multiorgan failure (MOF) is associated with a high mortality 
(>80%). AdvSM patients may be at high risk for VOD given their frequent liver 
involvement by SM, the well-known interactions between vascular epithelium 
and mast cells, and the huge numbers of mast cells in the lung in both normal 
individuals and patients with SM. 

 
 
18. Ustun C, Gotlib J, Popat U, Artz A, Litzow M, Reiter A, Nakamura R, Kluin-

Nelemans HC, Verstovsek S, Gajewski J, Perales MA, George T, Shore T, Sperr 
W, Saber W, Kota V, Yavuz AS, Pullarkat V, Rogosheske J, Hogan W, Van 
Besien K, Hagglund H, Damaj G, Arock M, Horny HP, Metcalfe DD, Deeg HJ, 
Devine S, Weisdorf D, Akin C, Valent P. Consensus Opinion on Allogeneic 
Hematopoietic Cell Transplantation in Advanced Systemic Mastocytosis. 
Biol. Blood Marrow Transplant. Aug 2016;22(8):1348-1356. 
http://www.ncbi.nlm.nih.gov/pubmed/27131865  
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19. Ustun C, Arock M, Kluin-Nelemans HC, Reiter A, Sperr WR, George T, Horny 

HP, Hartmann K, Sotlar K, Damaj G, Hermine O, Verstovsek S, Metcalfe DD, 
Gotlib J, Akin C, Valent P. Advanced systemic mastocytosis: from molecular 
and genetic progress to clinical practice. Haematologica. Oct 
2016;101(10):1133-1143. 
http://www.ncbi.nlm.nih.gov/pubmed/27694501  

 
Systemic mastocytosis is a heterogeneous disease characterized by the 
accumulation of neoplastic mast cells in the bone marrow and other organ 
organs/tissues. Mutations in KIT, most frequently KIT D816V, are detected in 
over 80% of all systemic mastocytosis patients. While most systemic 
mastocytosis patients suffer from an indolent disease variant, some present 
with more aggressive variants, collectively called "advanced systemic 
mastocytosis", which include aggressive systemic mastocytosis, systemic 
mastocytosis with an associated hematologic, clonal non mast cell-lineage 
disease, and mast cell leukemia. Whereas patients with indolent systemic 
mastocytosis have a near normal life expectancy, patients with advanced 
systemic mastocytosis have a reduced life expectancy. Although cladribine 
and interferon-alpha are of benefit in a group of patients with advanced 
systemic mastocytosis, no curative therapy is available for these patients 
except possible allogeneic hematopoietic stem cell transplantation. Recent 
studies have also revealed additional somatic defects (apart from mutations in 
KIT) in a majority of patients with advanced systemic mastocytosis. These 
include TET2, SRSF2, ASXL1, RUNX1, JAK2, and/or RAS mutations, which may 
adversely impact prognosis and survival in particular systemic mastocytosis 
with an associated hematological neoplasm. In addition, several additional 
signaling molecules involved in the abnormal proliferation of mast cells in 
systemic mastocytosis have been identified. These advances have led to a 
better understanding of the biology of advanced systemic mastocytosis and to 
the development of new targeted treatment concepts. Herein, we review the 
biology and pathogenesis of advanced systemic mastocytosis, with a special 
focus on novel molecular findings as well as current and evolving therapeutic 
options. 
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20. Theoharides TC, Stewart JM, Taracanova A, Conti P, Zouboulis CC. 
Neuroendocrinology of the skin. Rev Endocr Metab Disord. Sep 
2016;17(3):287-294. 
http://www.ncbi.nlm.nih.gov/pubmed/27338934  

 
The skin is considered the mirror of the soul and is affected by neurohormonal 
triggers, especially stress. Hair follicles, keratinocytes, mast cells, melanocytes, 
and sebocytes all express sex and stress hormones implicating them in a local 
"hypothalamic-pituitary-adrenal axis." In particular, the peptides 
corticotropin-releasing hormone (CRH) and neurotensin (NT) have synergistic 
action stimulating mast cells and are uniquely elevated in the serum of 
patients with skin diseases exacerbated by stress. Addressing the 
neurohormonal regulation of skin function could lead to new targets for 
effective treatment of inflammatory skin diseases. 

 
 
21. Theoharides TC, Stewart JM, Panagiotidou S, Melamed I. Mast cells, brain 

inflammation and autism. Eur. J. Pharmacol. May 05 2016;778:96-102. 
http://www.ncbi.nlm.nih.gov/pubmed/25941080  

 
Increasing evidence indicates that brain inflammation is involved in the 
pathogenesis of neuropsychiatric diseases. Mast cells (MCs) are located 
perivascularly close to neurons and microglia, primarily in the leptomeninges, 
thalamus, hypothalamus and especially the median eminence. Corticotropin-
releasing factor (CRF) is secreted from the hypothalamus under stress and, 
together with neurotensin (NT), can stimulate brain MCs to release 
inflammatory and neurotoxic mediators that disrupt the blood-brain barrier 
(BBB), stimulate microglia and cause focal inflammation. CRF and NT 
synergistically stimulate MCs and increase vascular permeability; these 
peptides can also induce each others surface receptors on MCs leading to 
autocrine and paracrine effects. As a result, brain MCs may be involved in the 
pathogenesis of "brain fog," headaches, and autism spectrum disorders 
(ASDs), which worsen with stress. CRF and NT are significantly increased in 
serum of ASD children compared to normotypic controls further 
strengthening their role in the pathogenesis of autism. There are no clinically 
affective treatments for the core symptoms of ASDs, but pilot clinical trials 
using natural-antioxidant and anti-inflammatory molecules reported 
statistically significant benefit. 
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22. Theoharides TC, Stewart JM. Antihistamines and Mental Status. J. Clin. 

Psychopharmacol. Jun 2016;36(3):195-197. 
http://www.ncbi.nlm.nih.gov/pubmed/26974123  

 
 
23. Tellechea A, Leal EC, Kafanas A, Auster ME, Kuchibhotla S, Ostrovsky Y, 

Tecilazich F, Baltzis D, Zheng Y, Carvalho E, Zabolotny JM, Weng Z, Petra A, 
Patel A, Panagiotidou S, Pradhan-Nabzdyk L, Theoharides TC, Veves A. Mast 
Cells Regulate Wound Healing in Diabetes. Diabetes. Jul 2016;65(7):2006-
2019. 
http://www.ncbi.nlm.nih.gov/pubmed/27207516  

 
Diabetic foot ulceration is a severe complication of diabetes that lacks 
effective treatment. Mast cells (MCs) contribute to wound healing, but their 
role in diabetes skin complications is poorly understood. Here we show that 
the number of degranulated MCs is increased in unwounded forearm and foot 
skin of patients with diabetes and in unwounded dorsal skin of diabetic mice 
(P < 0.05). Conversely, postwounding MC degranulation increases in 
nondiabetic mice, but not in diabetic mice. Pretreatment with the MC 
degranulation inhibitor disodium cromoglycate rescues diabetes-associated 
wound-healing impairment in mice and shifts macrophages to the 
regenerative M2 phenotype (P < 0.05). Nevertheless, nondiabetic and diabetic 
mice deficient in MCs have delayed wound healing compared with their wild-
type (WT) controls, implying that some MC mediator is needed for proper 
healing. MCs are a major source of vascular endothelial growth factor (VEGF) 
in mouse skin, but the level of VEGF is reduced in diabetic mouse skin, and its 
release from human MCs is reduced in hyperglycemic conditions. Topical 
treatment with the MC trigger substance P does not affect wound healing in 
MC-deficient mice, but improves it in WT mice. In conclusion, the presence of 
nondegranulated MCs in unwounded skin is required for proper wound 
healing, and therapies inhibiting MC degranulation could improve wound 
healing in diabetes. 

 
 
24. Suurmond J, van der Velden D, Kuiper J, Bot I, Toes RE. Mast cells in 

rheumatic disease. Eur. J. Pharmacol. May 05 2016;778:116-124. 
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http://www.ncbi.nlm.nih.gov/pubmed/25943290  
 

Rheumatoid Arthritis is a chronic autoimmune disease with a complex disease 
pathogenesis leading to inflammation and destruction of synovial tissue in the 
joint. Several molecules lead to activation of immune pathways, including 
autoantibodies, Toll-Like Receptor ligands and cytokines. These pathways can 
cooperate to create the pro-inflammatory environment that results in tissue 
destruction. Each of these pathways can activate mast cells, inducing the 
release of a variety of inflammatory mediators, and in combination can 
markedly enhance mast cell responses. Mast cell-derived cytokines, 
chemokines, and proteases have the potential to induce recruitment of other 
leukocytes able to evoke tissue remodeling or destruction. Likewise, mast 
cells can secrete a plethora of factors that can contribute to tissue remodeling 
and fibroblast activation. Although the functional role of mast cells in arthritis 
pathogenesis in mice is not yet elucidated, the increased numbers of mast 
cells and mast cell-specific mediators in synovial tissue of rheumatoid arthritis 
patients suggest that mast cell activation in rheumatoid arthritis may 
contribute to its pathogenesis. 

 
 
25. Soufras GD, Lianas D, Patsouras N, Tsigkas G, Kounis NG. Kounis syndrome: 

Aspects on pathophysiology and management. European journal of internal 
medicine. Jul 2016;32:e30-31. 
http://www.ncbi.nlm.nih.gov/pubmed/26899991  

 
 
26. Simpson G. Menstrual anaphylactoid reactions and presumed systemic mast 

cell activation syndrome. Intern Med J. Jul 2016;46(7):858-859. 
http://www.ncbi.nlm.nih.gov/pubmed/27405897  

 
 
27. Siebenhaar F, von Tschirnhaus E, Hartmann K, Rabenhorst A, Staubach P, 

Peveling-Oberhag A, Wagner N, Martus P, Carter MC, Metcalfe DD, Church 
MK, Maurer M, Weller K. Development and validation of the mastocytosis 
quality of life questionnaire: MC-QoL. Allergy. Jun 2016;71(6):869-877. 
http://www.ncbi.nlm.nih.gov/pubmed/26797792  
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BACKGROUND: Mastocytosis is a heterogeneous disease characterized by a 
clonal expansion of mast cells in various organs. The vast majority of patients 
affected suffer from signs and symptoms caused by mediator release from 
mast cells. Although the disease burden is high, there is currently no specific 
instrument to measure health-related quality of life (HRQoL) impairment in 
patients with mastocytosis. OBJECTIVE: The aim of this study was to develop 
and validate a disease-specific tool to assess HRQoL impairment in patients 
with cutaneous and indolent systemic mastocytosis, the Mastocytosis Quality 
of Life Questionnaire (MC-QoL). METHODS: Sixty-two potential MC-QoL items 
were developed in a combined approach consisting of semi-structured patient 
interviews, expert input and literature research. Item selection was 
performed by impact analysis with 76 patients and a final review for face 
validity. The resulting MC-QoL was tested for validity, reliability and influence 
factors. In parallel, an US American-English version of the MC-QoL was 
developed. RESULTS: A total of 158 patients (41 CM, 41 MIS and 76 ISM) took 
part in the MC-QoL validation study. The final 27-item questionnaire was 
found to have a four-domain structure ('symptoms', 'emotions', 'social 
life/functioning' and 'skin'), a valid total score and an excellent test-retest 
reliability. Multiple regression analysis revealed disease duration, but not age, 
gender or skin involvement to be a significant determinant of HRQoL 
impairment in mastocytosis. CONCLUSIONS: The MC-QoL is the first disease-
specific HRQoL questionnaire for adult patients with cutaneous and indolent 
systemic mastocytosis. This short, validated and reliable instrument will serve 
as a valuable tool in future clinical studies and in routine patient care. 

 
 
28. Seamens A, Taussig B, Penziner K, Smidt A, Lawley LP. Exploring the 

prevalence of learning disabilities in children with cutaneous mastocytosis: 
A pilot cohort study. J. Am. Acad. Dermatol. Dec 2016;75(6):1254-1255. 
http://www.ncbi.nlm.nih.gov/pubmed/27846948  

 
 
29. Schena D, Galvan A, Tessari G, Girolomoni G. Clinical features and course of 

cutaneous mastocytosis in 133 children. Br. J. Dermatol. Feb 
2016;174(2):411-413. 
http://www.ncbi.nlm.nih.gov/pubmed/26138896  
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Cutaneous mastocytosis (CM) is classified into mastocytoma, maculopapular 
mastocytosis (MPM) and diffuse mastocytosis (DM).1,2 MPM is the most 
common form both in children and adults. The clinical course of CM has been 
investigated extensively in adults.3 Limited data exist about the duration and 
the prognosis of CM in paediatric patients,4,5 with only two prospective 
studies,6,7 including a limited number of patients, and not uniform criteria of 
enrolment. 

 
 
30. Schade A, Walliser C, Wist M, Haas J, Vatter P, Kraus JM, Filingeri D, Havenith 

G, Kestler HA, Milner JD, Gierschik P. Cool-temperature-mediated activation 
of phospholipase C-gamma2 in the human hereditary disease PLAID. Cell. 
Signal. Sep 2016;28(9):1237-1251. 
http://www.ncbi.nlm.nih.gov/pubmed/27196803  

 
Deletions in the gene encoding signal-transducing inositol phospholipid-
specific phospholipase C-gamma2 (PLCgamma2) are associated with the novel 
human hereditary disease PLAID (PLCgamma2-associated antibody deficiency 
and immune dysregulation). PLAID is characterized by a rather puzzling 
concurrence of augmented and diminished functions of the immune system, 
such as cold urticaria triggered by only minimal decreases in temperature, 
autoimmunity, and immunodeficiency. Understanding of the functional 
effects of the genomic alterations at the level of the affected enzyme, 
PLCgamma2, is currently lacking. PLCgamma2 is critically involved in coupling 
various cell surface receptors to regulation of important functions of immune 
cells such as mast cells, B cells, monocytes/macrophages, and neutrophils. 
PLCgamma2 is unique by carrying three Src (SH) and one split pleckstrin 
homology domain (spPH) between the two catalytic subdomains (spPHn-
SH2n-SH2c-SH3-spPHc). Prevailing evidence suggests that activation of 
PLCgamma2 is primarily due to loss of SH-region-mediated autoinhibition 
and/or enhanced plasma membrane translocation. Here, we show that the 
two PLAID PLCgamma2 mutants lacking portions of the SH region are strongly 
(>100-fold), rapidly, and reversibly activated by cooling by only a few degrees. 
We found that the mechanism(s) underlying PLCgamma2 PLAID mutant 
activation by cool temperatures is distinct from a mere loss of SH-region-
mediated autoinhibition and dependent on both the integrity and the 
pliability of the spPH domain. The results suggest a new mechanism of 
PLCgamma activation with unique thermodynamic features and assign a novel 
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regulatory role to its spPH domain. Involvement of this mechanism in other 
human disease states associated with cooling such as exertional asthma and 
certain acute coronary events appears an intriguing possibility. 

 
 
31. Sanchez-Munoz L, Morgado JM, Alvarez-Twose I, Matito A, Garcia-Montero 

AC, Teodosio C, Jara-Acevedo M, Mayado A, Mollejo M, Caldas C, Gonzalez de 
Olano D, Escribano L, Orfao A. Diagnosis and classification of mastocytosis in 
non-specialized versus reference centres: a Spanish Network on 
Mastocytosis (REMA) study on 122 patients. Br. J. Haematol. Jan 
2016;172(1):56-63. 
http://www.ncbi.nlm.nih.gov/pubmed/26456532  

 
The diagnosis of 'rare diseases', such as mastocytosis, remains a challenge. 
Despite this, the precise benefits of referral of mastocytosis patients to highly 
specialized reference centres are poorly defined and whether patients should 
be managed at non-specialized versus reference centres remains a matter of 
debate. To evaluate the quality and efficiency of diagnostic procedures 
performed at the reference centres for mastocytosis in Spain (REMA) versus 
other non-reference centres, we retrospectively analysed a series of 122 
patients, for the overall degree of agreement obtained for the World Health 
Organization (WHO) diagnostic and classification criteria betwen the referring 
and REMA centres. Our results showed that not all WHO diagnostic criteria 
were frequently investigated at the referring centres. Among the five WHO 
diagnostic criteria, the highest degree of agreement was obtained for serum 
tryptase levels [median 90% (95% confidence interval 84-96%)]; in turn, the 
overall agreement was significantly lower for the major histopathological 
criterion [80% (72-89%)], and the other three minor criteria: cytomorphology 
[68% (56-80%)] immunophenotyping of BM mast cells [75% (62-87%)] and 
detection of the KIT mutation [34% (8-60%)]. Referral of patients with 
diagnostic suspicion of mastocytosis to a multidisciplinary reference centre 
improves diagnostic efficiency and quality. 

 
 
32. Rouet A, Aouba A, Damaj G, Soucie E, Hanssens K, Chandesris MO, Livideanu 

CB, Dutertre M, Durieu I, Grandpeix-Guyodo C, Barete S, Bachmeyer C, Soria 
A, Frenzel L, Fain O, Grosbois B, de Gennes C, Hamidou M, Arlet JB, Launay D, 
Lavigne C, Arock M, Lortholary O, Dubreuil P, Hermine O, Georgin-Lavialle S. 
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Mastocytosis among elderly patients: A multicenter retrospective French 
study on 53 patients. Medicine (Baltimore). Jun 2016;95(24):e3901. 
http://www.ncbi.nlm.nih.gov/pubmed/27310990  

 
Mastocytosis is a heterogeneous group of diseases with a young median age 
at diagnosis. Usually indolent and self-limited in childhood, the disease can 
exhibit aggressive progression in mid-adulthood. Our objectives were to 
describe the characteristics of the disease when diagnosed among elderly 
patients, for which rare data are available.The French Reference Center 
conducted a retrospective multicenter study on 53 patients with mastocytosis 
>69 years of age, to describe their clinical, biological, and genetic features.The 
median age of our cohort of patients was 75 years. Mastocytosis variants 
included were cutaneous (n = 1), indolent systemic (n = 5), aggressive 
systemic (n = 11), associated with a hematological non-mast cell disease (n = 
34), and mast cell leukemia (n = 2). Clinical manifestations were 
predominantly mast cell activation symptoms (75.5%), poor performance 
status (50.9%), hepatosplenomegaly (50.9%), skin involvement (49.1%), 
osteoporosis (47.2%), and portal hypertension and ascites (26.4%). The main 
biological features were anemia (79.2%), thrombocytopenia (50.9%), 
leucopenia (20.8%), and liver enzyme abnormalities (32.1%). Of the 40 
patients tested, 34 (85%), 2 (5%), and 4 (10%) exhibited the KIT D816V 
mutant, other KIT mutations and the wild-type form of the KIT gene, 
respectively. Additional sequencing detected significant genetic defects in 17 
of 26 (65.3%) of the patients with associated hematological non-mast cell 
disease, including TET2, SRSF2, IDH2, and ASLX1 mutations. Death occurred in 
19 (35.8%) patients, within a median delay of 9 months, despite the different 
treatment options available.Mastocytosis among elderly patients has a 
challenging early detection, rare skin involvement, and/or limited skin 
disease; it is heterogeneous and has often an aggressive presentation with 
nonfortuitous associated myeloid lineage malignant clones, and thus a poor 
overall prognosis. 

 
 
33. Rossini M, Zanotti R, Orsolini G, Tripi G, Viapiana O, Idolazzi L, Zamo A, 

Bonadonna P, Kunnathully V, Adami S, Gatti D. Prevalence, pathogenesis, and 
treatment options for mastocytosis-related osteoporosis. Osteoporos. Int. 
Aug 2016;27(8):2411-2421. 
http://www.ncbi.nlm.nih.gov/pubmed/26892042  
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Mastocytosis is a rare condition characterized by abnormal mast cell 
proliferation and a broad spectrum of manifestations, including various 
organs and tissues. Osteoporosis is one of the most frequent manifestations 
of systemic mastocytosis, particularly in adults. Osteoporosis secondary to 
systemic mastocytosis is a cause of unexplained low bone mineral density that 
should be investigated when accompanied by suspicious clinical elements. 
Bone involvement is often complicated by a high recurrence of fragility 
fractures, mainly vertebral, leading to severe disability. The mechanism of 
bone loss is the result of different pathways, not yet fully discovered. The 
main actor is the osteoclast with a relative or absolute predominance of bone 
resorption. Among the stimuli that drive osteoclast activity, the most 
important one seems to be the RANK-RANKL signaling, but also histamine and 
other cytokines play a significant role in the process. The central role of 
osteoclasts made bisphosphonates, as anti-resorptive drugs, the most rational 
treatment for bone involvement in systemic mastocytosis. There are a few 
small studies supporting this approach, with large heterogeneity of drug and 
administration scheme. Currently, zoledronate has the best evidence in terms 
of gain in bone mineral density and bone turnover suppression, two surrogate 
markers of anti-fracture efficacy. 

 
 
34. Roenneberg S, Bohner A, Brockow K, Arnold A, Darsow U, Eberlein B, 

Biedermann T. alpha-Gal-a new clue for anaphylaxis in mastocytosis. J 
Allergy Clin Immunol Pract. May-Jun 2016;4(3):531-532. 
http://www.ncbi.nlm.nih.gov/pubmed/26795642  

 
 
35. Rietveld MJ, Schreurs MW, Gerth van Wijk R, van Daele PL, Hermans MA. The 

Basophil Activation Test Is Not a Useful Screening Tool for Hymenoptera 
Venom-Related Anaphylaxis in Patients with Systemic Mastocytosis. Int. 
Arch. Allergy Immunol. 2016;169(2):125-129. 
http://www.ncbi.nlm.nih.gov/pubmed/27055231  

 
BACKGROUND: Systemic mastocytosis (SM) patients are at a high risk for 
anaphylaxis, with Hymenoptera as the main culprit. A screening instrument to 
identify which patients are sensitized to Hymenoptera before they experience 
anaphylaxis would therefore be of great value. The basophil activation test 
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(BAT) is proposed as a possible tool for diagnosing Hymenoptera venom-
related allergy (HVA), especially in patients in whom conventional allergy tests 
yield contradictory results. METHODS: We included outpatients with SM, 
according to WHO criteria, from September 2011 to January 2012. Next, to 
obtain various clinical data including intradermal test results, specific 
immunoglobulin E (sIgE) measurements and BAT were performed. RESULTS: 
We included 29 patients, 9 of whom had a history of HVA and 4 of whom had 
experienced anaphylaxis due to other triggers. Sixteen patients had no history 
of anaphylaxis. sIgE was detected in 6 patients with HVA and in 2 patients 
with anaphylaxis due to other triggers. The BAT was positive in only 1 patient, 
in whom the skin test and sIgE were also positive. Compared to patients with 
skin lesions, those without skin lesions had significantly more anaphylaxis and 
sIgE to Hymenoptera. During a 3-year follow-up, no one experienced new 
anaphylactic episodes. CONCLUSION: The BAT is not a reliable tool for 
randomly screening SM patients for HVA. 

 
 
36. Renke J, Lange M. Routine Vaccinations in Diffuse Cutaneous Mastocytosis. J 

Allergy Clin Immunol Pract. Jan-Feb 2016;4(1):190. 
http://www.ncbi.nlm.nih.gov/pubmed/26772936  

 
 
37. Rabenhorst A, Leja S, Schwaab J, Gehring M, Forster A, Arock M, Reiter A, 

Raap U, Hartmann K. Expression of programmed cell death ligand-1 in 
mastocytosis correlates with disease severity. J. Allergy Clin. Immunol. Jan 
2016;137(1):314-318.e315. 
http://www.ncbi.nlm.nih.gov/pubmed/26299988  

 
 
38. Pieri L, Bonadonna P, Elena C, Papayannidis C, Grifoni FI, Rondoni M, Girlanda 

S, Mauro M, Magliacane D, Elli EM, Iorno ML, Almerigogna F, Scarfi F, Salerno 
R, Fanelli T, Gesullo F, Corbizi Fattori G, Bonifacio M, Perbellini O, Artuso A, 
Soverini S, De Benedittis C, Muratori S, Pravettoni V, Cova V, Cortellini G, 
Ciceri F, Cortelezzi A, Martinelli G, Triggiani M, Merante S, Vannucchi AM, 
Zanotti R. Clinical presentation and management practice of systemic 
mastocytosis. A survey on 460 Italian patients. Am. J. Hematol. Jul 
2016;91(7):692-699. 
http://www.ncbi.nlm.nih.gov/pubmed/27060898  
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Systemic mastocytosis is a rare heterogeneous myeloproliferative neoplasm 
characterized by abnormal proliferation and activation of mast cells. We 
describe a large multicentre series of 460 adult patients with systemic 
mastocytosis, with a diagnosis based on WHO 2008 criteria, in a "real-life" 
setting of ten Italian centers with dedicated multidisciplinary programs. We 
included indolent forms with (n = 255) and without (n = 165) skin lesions, 
smouldering (n = 20), aggressive (n = 28), associated with other hematological 
diseases mastocytosis (n = 21) and mast cell leukemia (n = 1). This series was 
uniquely characterized by a substantial proportion of patients with low 
burden of neoplastic mast cells; notably, 38% of cases were diagnosed using 
only minor diagnostic criteria according to WHO 2008 classification, 
underlying the feasibility of early diagnosis where all diagnostic approaches 
are made available. This has particular clinical relevance for prevention of 
anaphylaxis manifestations, that were typically associated with indolent 
forms. In multivariate analysis, the most important features associated with 
shortened overall survival were disease subtype and age at diagnosis >60 
years. Disease progression was correlated with mastocytosis subtype and 
thrombocytopenia. As many as 32% of patients with aggressive mastocytosis 
suffered from early evolution into acute leukemia. Overall, this study provides 
novel information about diagnostic approaches and current presentation of 
patients with SM and underlines the importance of networks and specialized 
centers to facilitate early diagnosis and prevent disease-associated 
manifestations. Am. J. Hematol. 91:692-699, 2016. (c) 2016 Wiley Periodicals, 
Inc. 

 
 
39. Peter B, Winter GE, Blatt K, Bennett KL, Stefanzl G, Rix U, Eisenwort G, 

Hadzijusufovic E, Gridling M, Dutreix C, Hoermann G, Schwaab J, Radia D, 
Roesel J, Manley PW, Reiter A, Superti-Furga G, Valent P. Target interaction 
profiling of midostaurin and its metabolites in neoplastic mast cells predicts 
distinct effects on activation and growth. Leukemia. Feb 2016;30(2):464-472. 
http://www.ncbi.nlm.nih.gov/pubmed/26349526  

 
Proteomic-based drug testing is an emerging approach to establish the clinical 
value and anti-neoplastic potential of multikinase inhibitors. The multikinase 
inhibitor midostaurin (PKC412) is a promising new agent used to treat patients 
with advanced systemic mastocytosis (SM). We examined the target 
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interaction profiles and the mast cell (MC)-targeting effects of two 
pharmacologically relevant midostaurin metabolites, CGP52421 and 
CGP62221. All three compounds, midostaurin and the two metabolites, 
suppressed IgE-dependent histamine secretion in basophils and MC with 
reasonable IC50 values. Midostaurin and CGP62221 also produced growth 
inhibition and dephosphorylation of KIT in the MC leukemia cell line HMC-1.2, 
whereas the second metabolite, CGP52421, which accumulates in vivo, 
showed no substantial effects. Chemical proteomic profiling and drug 
competition experiments revealed that midostaurin interacts with KIT and 
several additional kinase targets. The key downstream regulator FES was 
recognized by midostaurin and CGP62221, but not by CGP52421 in MC 
lysates, whereas the IgE receptor downstream target SYK was recognized by 
both metabolites. Together, our data show that the clinically relevant 
midostaurin metabolite CGP52421 inhibits IgE-dependent histamine release, 
but is a weak inhibitor of MC proliferation, which may have clinical 
implications and may explain why mediator-related symptoms improve in SM 
patients even when disease progression occurs. 

 
 
40. Pardanani AD, Lasho TL, Finke C, Zblewski DL, Abdelrahman RA, Wassie EA, 

Gangat N, Hanson CA, Ketterling RP, Tefferi A. ASXL1 and CBL mutations are 
independently predictive of inferior survival in advanced systemic 
mastocytosis. Br. J. Haematol. Nov 2016;175(3):534-536. 
http://www.ncbi.nlm.nih.gov/pubmed/26628266  

 
 
41. Pardanani A, Reichard KK, Zblewski D, Abdelrahman RA, Wassie EA, Morice Ii 

WG, Brooks C, Grogg KL, Hanson CA, Tefferi A, Chen D. CD123 
immunostaining patterns in systemic mastocytosis: differential expression in 
disease subgroups and potential prognostic value. Leukemia. Apr 
2016;30(4):914-918. 
http://www.ncbi.nlm.nih.gov/pubmed/26678095  

 
CD123 is the alpha-subunit of the interleukin-3 receptor; it represents a 
potential therapeutic target in systemic mastocytosis (SM) given its absent 
expression on normal/reactive mast cells (MCs) and aberrant expression on 
neoplastic MCs. We studied 58 SM patients to define CD123 expression 
patterns by immunohistochemistry and its clinical significance. Two 
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hematopathologists independently scored bone marrow slides using 
predefined histologic parameters. In all, 23 patients had indolent SM (ISM), 10 
aggressive SM (ASM), 23 SM with associated hematological neoplasm (SM-
AHN) and 2 had mast cell leukemia (MCL). MC_CD123 expression was 
demonstrable in 37 (64%) cases; expression rates were 100%, 61%, 57% and 
0% in ASM, ISM, SM-AHN and MCL, respectively (P=0.02). Focal proliferation 
of plasmacytoid dendritic cells (PDCs) around MC aggregates, suggesting a 
tumor-promoting role for PDCs, was noted in 44 (76%) cases, and was 
significantly higher in CD123-positive versus -negative cases (87% versus 50%, 
P=0.005). CD123 expression and its staining intensity had prognostic value in 
SM-chronic myelomonocytic leukemia and nonindolent SM patients, 
respectively. These observations suggest that targeting CD123 in SM may 
have direct (via MCs) and indirect (via PDCs) antitumor effects and clinical 
trials to that effect require laboratory correlative studies to address the 
observed target expression heterogeneity. 

 
 
42. Pardanani A, Lasho T, Elala Y, Wassie E, Finke C, Reichard KK, Chen D, Hanson 

CA, Ketterling RP, Tefferi A. Next-generation sequencing in systemic 
mastocytosis: Derivation of a mutation-augmented clinical prognostic model 
for survival. Am. J. Hematol. Sep 2016;91(9):888-893. 
http://www.ncbi.nlm.nih.gov/pubmed/27214377  

 
In routine practice, the World Health Organization classification of systemic 
mastocytosis (SM) is also the de facto prognostic system; a core value is 
distinguishing indolent (ISM) from advanced SM (includes aggressive SM 
[ASM], SM with associated hematological neoplasm [SM-AHN] and mast cell 
leukemia [MCL]). We sequenced 27 genes in 150 SM patients to identify 
mutations that could be integrated into a clinical-molecular prognostic model 
for survival. Forty four patients (29%) had ISM, 25 (17%) ASM, 80 (53%) SM-
AHN and 1 (0.7%) MCL; overall KITD816V prevalence was 75%. In 87 patients, 
148 non-KIT mutations were detected; the most frequently mutated genes 
were TET2 (29%), ASXL1 (17%), and CBL (11%), with significantly higher 
mutation frequency in SM-AHN > ASM > ISM (P < 0.0001). In advanced SM, 
ASXL1 and RUNX1 mutations were associated with inferior survival. In 
multivariate analysis, age > 60 years (HR = 2.4), hemoglobin < 10 g/dL or 
transfusion-dependence (HR = 1.7), platelet count < 150 x 10(9) /L (HR = 3.2), 
serum albumin < 3.5 g/dL (HR = 2.6), and ASXL1 mutation (HR = 2.3) were 
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associated with inferior survival. A mutation-augmented prognostic scoring 
system (MAPSS) based on these parameters stratified advanced SM patients 
into high-, intermediate-, and low-risk groups with median survival of 5, 21 
and 86 months, respectively (P < 0.0001). These data should optimize risk-
stratification and treatment selection for advanced SM patients. Am. J. 
Hematol. 91:888-893, 2016. (c) 2016 Wiley Periodicals, Inc. 

 
 
43. Pardanani A. Systemic mastocytosis in adults: 2017 update on diagnosis, risk 

stratification and management. Am. J. Hematol. Nov 2016;91(11):1146-1159. 
http://www.ncbi.nlm.nih.gov/pubmed/27762455  

 
Disease overview:Systemic mastocytosis (SM) results from a clonal 
proliferation of abnormal mast cells (MC) in one or more extra-cutaneous 
organs. DIAGNOSIS: The major criterion is presence of multifocal clusters of 
morphologically abnormal MC in the bone marrow. Minor diagnostic criteria 
include elevated serum tryptase level, abnormal MC expression of CD25 
and/or CD2, and presence of KITD816V. Risk stratification: The 2008 World 
Health Organization (WHO) classification of SM has been shown to be 
prognostically relevant. Classification of SM patients into indolent (SM), 
aggressive SM (ASM), SM associated with a clonal non-MC lineage disease 
(SM-AHNMD) and mast cell leukemia (MCL) subgroups is a useful first step in 
establishing prognosis. MANAGEMENT: SM treatment is generally palliative. 
ISM patients have a normal life expectancy and receive symptom-directed 
therapy; infrequently, cytoreductive therapy may be indicated for refractory 
symptoms. ASM patients have disease-related organ dysfunction; interferon-
alpha (+/-corticosteroids) can control dermatological, hematological, 
gastrointestinal, skeletal and mediator-release symptoms, but is hampered by 
poor tolerability. Similarly, cladribine has broad therapeutic activity, with 
particular utility when rapid MC debulking is indicated; the main toxicity is 
myelosuppression. Imatinib has a therapeutic role in the presence of an 
imatinib-sensitive KIT mutation or in KITD816-unmutated patients. Treatment 
of SM-AHNMD is governed primarily by the non-MC neoplasm; hydroxyurea 
has modest utility in this setting; there is a role for allogeneic stem cell 
transplantation in select cases. Investigational drugs: Recent data confirms 
midostaurin's significant anti-MC activity in patients with advanced SM. Am. J. 
Hematol. 91:1147-1159, 2016. (c) 2016 Wiley Periodicals, Inc. 
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44. Pardanani A. Systemic mastocytosis: evolving lessons from large patient 

registry datasets. Am. J. Hematol. Jul 2016;91(7):654-655. 
http://www.ncbi.nlm.nih.gov/pubmed/27102564  

 
 
45. Mukai K, Tsai M, Starkl P, Marichal T, Galli SJ. IgE and mast cells in host 

defense against parasites and venoms. Semin Immunopathol. Sep 
2016;38(5):581-603. 
http://www.ncbi.nlm.nih.gov/pubmed/27225312  

 
IgE-dependent mast cell activation is a major effector mechanism underlying 
the pathology associated with allergic disorders. The most dramatic of these 
IgE-associated disorders is the fatal anaphylaxis which can occur in some 
people who have developed IgE antibodies to otherwise innocuous antigens, 
such as those contained in certain foods and medicines. Why would such a 
highly "maladaptive" immune response develop in evolution and be retained 
to the present day? Host defense against parasites has long been considered 
the only beneficial function that might be conferred by IgE and mast cells. 
However, recent studies have provided evidence that, in addition to 
participating in host resistance to certain parasites, mast cells and IgE are 
critical components of innate (mast cells) and adaptive (mast cells and IgE) 
immune responses that can enhance host defense against the toxicity of 
certain arthropod and animal venoms, including enhancing the survival of 
mice injected with such venoms. Yet, in some people, developing IgE 
antibodies to insect or snake venoms puts them at risk for having a potentially 
fatal anaphylactic reaction upon subsequent exposure to such venoms. 
Delineating the mechanisms underlying beneficial versus detrimental innate 
and adaptive immune responses associated with mast cell activation and IgE is 
likely to enhance our ability to identify potential therapeutic targets in such 
settings, not only for reducing the pathology associated with allergic disorders 
but perhaps also for enhancing immune protection against pathogens and 
animal venoms. 

 
 
46. Monnier J, Georgin-Lavialle S, Canioni D, Lhermitte L, Soussan M, Arock M, 

Bruneau J, Dubreuil P, Bodemer C, Chandesris MO, Lortholary O, Hermine O, 
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Damaj G. Mast cell sarcoma: new cases and literature review. Oncotarget. 
Oct 04 2016;7(40):66299-66309. 
http://www.ncbi.nlm.nih.gov/pubmed/27602777  

 
Mast cell sarcoma (MCS) is a rare form of mastocytosis characterized by the 
presence of solid tumor(s) comprising malignant mast cells that harbor 
destructive infiltration capability and metastatic potential. Here, we present 
an extensive literature review and report on 23 cases of MCS, including 3 new 
cases from the French National Reference Center for Mastocytosis. From our 
analysis, it appears that MCS can occur at any age. It can manifest de novo or, 
to a lesser extent, may evolve from a previously established mastocytosis. 
Bone tumor is a frequent manifestation, and symptoms of mast cell activation 
are rare. Histological diagnosis can be difficult because MCS is frequently 
composed of highly atypical neoplastic mast cells and can thus mimic other 
tumors. Unexpectedly, the canonical KIT D816V mutation is found in only 21% 
of MCS; therefore, complete KIT gene sequencing is required. The prognosis 
of patients with MCS is poor, with a median survival time of less than 18 
months, and progression to mast cell leukemia is not unusual. Because 
conventional chemotherapies usually fail, the role of targeted therapies and 
bone marrow transplantation warrants further investigation in such 
aggressive neoplasms. 

 
 
47. Molderings GJ, Haenisch B, Brettner S, Homann J, Menzen M, Dumoulin FL, 

Panse J, Butterfield J, Afrin LB. Pharmacological treatment options for mast 
cell activation disease. Naunyn. Schmiedebergs Arch. Pharmacol. Jul 
2016;389(7):671-694. 
http://www.ncbi.nlm.nih.gov/pubmed/27132234  

 
Mast cell activation disease (MCAD) is a term referring to a heterogeneous 
group of disorders characterized by aberrant release of variable subsets of 
mast cell (MC) mediators together with accumulation of either 
morphologically altered and immunohistochemically identifiable mutated 
MCs due to MC proliferation (systemic mastocytosis [SM] and MC leukemia 
[MCL]) or morphologically ordinary MCs due to decreased apoptosis (MC 
activation syndrome [MCAS] and well-differentiated SM). Clinical signs and 
symptoms in MCAD vary depending on disease subtype and result from 
excessive mediator release by MCs and, in aggressive forms, from organ 
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failure related to MC infiltration. In most cases, treatment of MCAD is directed 
primarily at controlling the symptoms associated with MC mediator release. In 
advanced forms, such as aggressive SM and MCL, agents targeting MC 
proliferation such as kinase inhibitors may be provided. Targeted therapies 
aimed at blocking mutant protein variants and/or downstream signaling 
pathways are currently being developed. Other targets, such as specific 
surface antigens expressed on neoplastic MCs, might be considered for the 
development of future therapies. Since clinicians are often underprepared to 
evaluate, diagnose, and effectively treat this clinically heterogeneous disease, 
we seek to familiarize clinicians with MCAD and review current and future 
treatment approaches. 

 
 
48. Molderings GJ. Transgenerational transmission of systemic mast cell 

activation disease-genetic and epigenetic features. Translational research : 
the journal of laboratory and clinical medicine. Aug 2016;174:86-97. 
http://www.ncbi.nlm.nih.gov/pubmed/26880691  

 
Systemic mast cell activation disease (MCAD) comprises disorders 
characterized by an enhanced release of mast cell mediators accompanied by 
a varying accumulation of dysfunctional mast cells. Within the last years, 
evidence has been presented that MCAD is a multifactorial polygenic 
determined disease with the KIT(D816V) mutation and its induced functional 
consequences considered as special case. The respective genes encode 
proteins for various signaling pathways, epigenetic regulators, the RNA 
splicing machinery, and transcription factors. Transgenerational transmission 
of MCAD appears to be quite common. The basics of the molecular 
mechanisms underlying predisposition of the disease, that is, somatic and 
germline mutations and the contribution of epigenetic processes have 
become identifiable. The aim of the present review is to present and discuss 
available genetic, epigenetic and epidemiological findings, and to present a 
model of MCAD pathogenesis. 

 
 
49. Metcalfe DD, Pawankar R, Ackerman SJ, Akin C, Clayton F, Falcone FH, Gleich 

GJ, Irani AM, Johansson MW, Klion AD, Leiferman KM, Levi-Schaffer F, Nilsson 
G, Okayama Y, Prussin C, Schroeder JT, Schwartz LB, Simon HU, Walls AF, 

http://www.ncbi.nlm.nih.gov/pubmed/
http://www.tmsforacure.org/
http://www.ncbi.nlm.nih.gov/pubmed/26880691


The Mastocytosis Society, Inc.                                                                           Selected References-February, 2017 
 

All references and abstracts in this file were obtained from the PubMed database of the US National Library of Medicine, National Institutes of 
Health (http://www.ncbi.nlm.nih.gov/pubmed). Consult your physician regarding any application of information contained within this document! 

www.tmsforacure.org 

Triggiani M. Biomarkers of the involvement of mast cells, basophils and 
eosinophils in asthma and allergic diseases. World Allergy Organ J. 2016;9:7. 
http://www.ncbi.nlm.nih.gov/pubmed/26904159  

 
Biomarkers of disease activity have come into wide use in the study of 
mechanisms of human disease and in clinical medicine to both diagnose and 
predict disease course; as well as to monitor response to therapeutic 
intervention. Here we review biomarkers of the involvement of mast cells, 
basophils, and eosinophils in human allergic inflammation. Included are 
surface markers of cell activation as well as specific products of these 
inflammatory cells that implicate specific cell types in the inflammatory 
process and are of possible value in clinical research as well as within 
decisions made in the practice of allergy-immunology. 

 
 
50. Mayado A, Teodosio C, Garcia-Montero AC, Matito A, Rodriguez-Caballero A, 

Morgado JM, Muniz C, Jara-Acevedo M, Alvarez-Twose I, Sanchez-Munoz L, 
Matarraz S, Caldas C, Munoz-Gonzalez JI, Escribano L, Orfao A. Increased IL6 
plasma levels in indolent systemic mastocytosis patients are associated with 
high risk of disease progression. Leukemia. Jan 2016;30(1):124-130. 
http://www.ncbi.nlm.nih.gov/pubmed/26153655  

 
Systemic mastocytosis (SM) is a heterogeneous disease with altered 
interleukin (IL)-6 and IL13 plasma levels. However, no study has 
simultaneously investigated the plasma levels of IL1beta, IL6, IL13, CCL23 and 
clusterin in SM at diagnosis and correlated them with disease outcome. Here 
we investigated IL1beta, IL6, IL13, CCL23 and clusterin plasma levels in 75 SM 
patients-66 indolent SM (ISM) and 9 aggressive SM-and analyzed their 
prognostic impact among ISM cases grouped according to the extent of 
hematopoietic involvement of the bone marrow cells by the KIT D816V 
mutation. Although increased IL1beta, IL6 and CCL23 levels were detected in 
SM patients versus healthy controls, only IL6 and CCL23 levels gradually 
increased with disease severity. Moreover, increased IL6 plasma levels were 
associated with ISM progression to more aggressive disease, in particular 
among ISM patients with multilineal KIT mutation (ISM-ML), these patients 
also showing a higher frequency of organomegalies, versus other ISM-ML 
patients. Of note, all ISM patients who progressed had increased IL6 plasma 
levels already at diagnosis. Our results indicate that SM patients display an 
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altered plasma cytokine profile already at diagnosis, increased IL6 plasma 
levels emerging as an early marker for disease progression among ISM cases, 
in particular among high-risk ISM patients who carry multilineage KIT 
mutation. 

 
 
51. Lyons JJ, Yu X, Hughes JD, Le QT, Jamil A, Bai Y, Ho N, Zhao M, Liu Y, O'Connell 

MP, Trivedi NN, Nelson C, DiMaggio T, Jones N, Matthews H, Lewis KL, Oler AJ, 
Carlson RJ, Arkwright PD, Hong C, Agama S, Wilson TM, Tucker S, Zhang Y, 
McElwee JJ, Pao M, Glover SC, Rothenberg ME, Hohman RJ, Stone KD, 
Caughey GH, Heller T, Metcalfe DD, Biesecker LG, Schwartz LB, Milner JD. 
Elevated basal serum tryptase identifies a multisystem disorder associated 
with increased TPSAB1 copy number. Nat. Genet. Dec 2016;48(12):1564-
1569. 
http://www.ncbi.nlm.nih.gov/pubmed/27749843  

 
Elevated basal serum tryptase levels are present in 4-6% of the general 
population, but the cause and relevance of such increases are unknown. 
Previously, we described subjects with dominantly inherited elevated basal 
serum tryptase levels associated with multisystem complaints including 
cutaneous flushing and pruritus, dysautonomia, functional gastrointestinal 
symptoms, chronic pain, and connective tissue abnormalities, including joint 
hypermobility. Here we report the identification of germline duplications and 
triplications in the TPSAB1 gene encoding alpha-tryptase that segregate with 
inherited increases in basal serum tryptase levels in 35 families presenting 
with associated multisystem complaints. Individuals harboring alleles 
encoding three copies of alpha-tryptase had higher basal serum levels of 
tryptase and were more symptomatic than those with alleles encoding two 
copies, suggesting a gene-dose effect. Further, we found in two additional 
cohorts (172 individuals) that elevated basal serum tryptase levels were 
exclusively associated with duplication of alpha-tryptase-encoding sequence 
in TPSAB1, and affected individuals reported symptom complexes seen in our 
initial familial cohort. Thus, our findings link duplications in TPSAB1 with 
irritable bowel syndrome, cutaneous complaints, connective tissue 
abnormalities, and dysautonomia. 
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52. Lueke AJ, Meeusen JW, Donato LJ, Gray AV, Butterfield JH, Saenger AK. 
Analytical and clinical validation of an LC-MS/MS method for urine 
leukotriene E4: A marker of systemic mastocytosis. Clin. Biochem. Sep 
2016;49(13-14):979-982. 
http://www.ncbi.nlm.nih.gov/pubmed/26908217  

 
OBJECTIVES: Systemic mastocytosis (SM) is a disorder characterized by the 
excessive accumulation of clonally derived mast cells in various tissues. When 
triggered, mast cells release large amounts of histamine, prostaglandins and 
leukotrienes. Leukotriene E4 (LTE4) is the primary stable metabolite of total 
cysteinyl leukotrienes. We hypothesized that secretion of LTE4 would be 
increased in SM and could be used alone or in combination with current 
urinary biomarkers to optimize screening for SM. DESIGN AND METHODS: 
LTE4 was measured by liquid chromatography followed by tandem mass 
spectrometry (LC-MS/MS). Analytical assay validation was performed using 
residual urine specimens. LTE4 results were normalized to urine creatinine for 
clinical use. Reference interval was established using a healthy volunteer 
cohort. Clinical sensitivity and specificity for SM detection were determined 
by measuring urinary biomarkers (LTE4, N-methyl histamine [NMH] and 
11beta-prostaglandin F2alpha [BPG]) in a cohort of 409 patients referred to 
allergy specialists, 66 (16%) of which were diagnosed with SM. RESULTS: 
Urinary LTE4 measurement was accurate, precise and linear across a range of 
31-3020pg/mL. The 95th percentile of the reference interval population was 
<104pg/mg creatinine. Median urine LTE4 concentrations were significantly 
higher among patients with SM (97pg/mg cr. vs. 50pg/mg cr.; p<0.01). 
Elevated urinary LTE4 was 48% sensitive and 84% specific for SM. Clinical 
sensitivity was 53% for BPG (>1000ng/mL) and 71% for NMH (>200ng/mL). 
Incorporating all three urinary metabolites improved the SM diagnostic 
sensitivity to 97%, with minimal change in specificity. CONCLUSIONS: We have 
developed a sensitive and precise LC-MS/MS assay for quantitation of LTE4 in 
urine. Incorporating LTE4 into a panel including BPG and NMH provides a 
much-needed screening tool for a complicated disease with non-specific 
symptoms and invasive confirmatory testing. 

 
 
53. Lieberman P, Garvey LH. Mast Cells and Anaphylaxis. Curr Allergy Asthma 

Rep. Mar 2016;16(3):20. 
http://www.ncbi.nlm.nih.gov/pubmed/26857018  
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For half a century, it has been known that the mast cell is the cell responsible 
for the majority of anaphylactic events. Its mediators, taken as a whole, are 
capable of producing all of the clinical manifestations of these events. With 
the discovery of immunoglobulin E (IgE), it was originally felt that the vast 
majority of anaphylactic episodes were due to antigen coupling with two cell-
bound IgE molecules. More recently it has been learned that many episodes 
are produced by direct activation of mast cells, not involving antigen binding 
to IgE, and that monomeric IgE under certain conditions can also cause 
degranulation. Of note-in regard to antigen independent degranulation-are 
recent reports that the human G-protein-coupled receptor, MRGPRX2, may be 
the receptor for many drugs and cationic proteins capable of producing direct 
mast cell degranulation and anaphylactic events. 

 
 
54. Lasho T, Finke C, Zblewski D, Hanson CA, Ketterling RP, Butterfield JH, Tefferi 

A, Pardanani A. Concurrent activating KIT mutations in systemic 
mastocytosis. Br. J. Haematol. Apr 2016;173(1):153-156. 
http://www.ncbi.nlm.nih.gov/pubmed/26080027  

 
 
55. Lange M, Lugowska-Umer H, Niedoszytko M, Wasag B, Limon J, Zawrocki A, 

Nedoszytko B, Sobjanek M, Plata-Nazar K, Nowicki R. Diagnosis of 
Mastocytosis in Children and Adults in Daily Clinical Practice. Acta Derm. 
Venereol. Mar 2016;96(3):292-297. 
http://www.ncbi.nlm.nih.gov/pubmed/26270728  

 
Mastocytosis comprises a heterogeneous group of disorders characterized by 
clonal, neoplastic proliferation of mast cells accumulating in one or multiple 
organs. In the majority of cases skin involvement is the first clinical 
manifestation of the disease. Clinical work-up consists of a combination of 
morphological, immunohistochemical, flow cytometric immunophenotyping 
and molecular examination. Cutaneous mastocytosis predominates in 
children, whereas systemic mastocytosis is the most common form of the 
disease in adults. Therefore, different diagnostic algorithms have to be 
applied in adult patients and children with suspected mastocytosis. This 
comprehensive review presents currently defined variants of the disease and 
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recommendations to facilitate diagnostic work-up in children and adults with 
suspected mastocytosis in daily clinical practice. 

 
 
56. Kritikou E, Kuiper J, Kovanen PT, Bot I. The impact of mast cells on 

cardiovascular diseases. Eur. J. Pharmacol. May 05 2016;778:103-115. 
http://www.ncbi.nlm.nih.gov/pubmed/25959384  

 
Mast cells comprise an innate immune cell population, which accumulates in 
tissues proximal to the outside environment and, upon activation, augments 
the progression of immunological reactions through the release and diffusion 
of either pre-formed or newly generated mediators. The released products of 
mast cells include histamine, proteases, as well as a variety of cytokines, 
chemokines and growth factors, which act on the surrounding 
microenvironment thereby shaping the immune responses triggered in 
various diseased states. Mast cells have also been detected in the arterial wall 
and are implicated in the onset and progression of numerous cardiovascular 
diseases. Notably, modulation of distinct mast cell actions using genetic and 
pharmacological approaches highlights the crucial role of this cell type in 
cardiovascular syndromes. The acquired evidence renders mast cells and their 
mediators as potential prognostic markers and therapeutic targets in a broad 
spectrum of pathophysiological conditions related to cardiovascular diseases. 

 
 
57. Kristensen T, Broesby-Olsen S, Vestergaard H, Bindslev-Jensen C, Moller MB. 

Targeted ultradeep next-generation sequencing as a method for KIT D816V 
mutation analysis in mastocytosis. Eur. J. Haematol. Apr 2016;96(4):381-388. 
http://www.ncbi.nlm.nih.gov/pubmed/26095448  

 
Next-generation sequencing (NGS) is becoming increasingly used for 
diagnostic mutation analysis in myeloid neoplasms and may also represent a 
feasible technique in mastocytosis. However, detection of the KIT D816V 
mutation requires a highly sensitive method in most patients due to the 
typically low mutation levels. In this study, we established an NGS-based KIT 
mutation analysis and analyzed the sensitivity of D816V detection using the 
Ion Torrent platform. Eighty-two individual NGS analyses were included in the 
study. All samples were also analyzed using highly sensitive KIT D816V 
mutation-specific qPCR. Measurements of the background level in D816V-
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negative samples supported a cutoff for positivity of 0.2% in three different 
NGS panels. Clinical samples from patients with SM that tested positive using 
qPCR with a D816V allele burden >0.2% also tested positive using NGS. 
Samples that tested positive using qPCR with an allele burden <0.2% tested 
negative using NGS. We thereby demonstrate that caution should be taken 
when using the potentially very sensitive NGS technique for KIT D816V 
mutation analysis in mastocytosis, as many patients with SM have D816V 
mutation levels below the detection limit of NGS. A dedicated and highly 
sensitive KIT D816V mutation analysis therefore remains important in 
mastocytosis diagnostics. 

 
 
58. Kounis NG, Kounis GN, Soufras GD. Exercise-induced urticaria, cholinergic 

urticaria, and Kounis syndrome. J Pharmacol Pharmacother. Jan-Mar 
2016;7(1):48-50. 
http://www.ncbi.nlm.nih.gov/pubmed/27127399  

 
 
59. Kounis NG, Hahalis G. Serum IgE levels in coronary artery disease. 

Atherosclerosis. Aug 2016;251:498-500. 
http://www.ncbi.nlm.nih.gov/pubmed/27288268  

 
The development and progression of atherosclerosis and its predisposition for 
unstable angina, myocardial infarction and stroke is associated with 
traditional risk factors such as family history, cigarette smoking, hypertension, 
dyslipidemia, diabetes mellitus, obesity, imbalance of the 
hemostatic/fibrinolytic system and sedentary lifestyle. However, much of the 
variability in atherosclerosis and its manifestations still remains unexplained. 
Nowadays, there is increasing evidence that immunologic mechanisms play a 
major role in etiology, prediction of coronary plaque instability and foreseeing 
severe reaction leading to an actual coronary event. Cells of the immune 
system such as macrophages, mast cells and T-lymphocytes are major 
components of human atheromatous plaque. These cells participate in a 
vicious immune cycle and activate each others via bidirectional stimuli. For 
example, mast cells can activate macrophages and may enhance T-cell 
activation. Inducible macrophage protein 1a may activate mast cells, while 
CD169+ macrophages activate CD8 T cells. T cells may mediate mast-cell 
activation and proliferation and regulate macrophage activity. Mediators 
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secreted by these cells, including histamine, neutral proteases, arachidonic 
acid products, platelet activating factor and a variety of cytokines and 
chemokines, can induce coronary artery spasm and atheromatous plaque 
erosion and rupture, culminating in the development of acute coronary 
syndromes. 

 
 
60. Kounis NG, Grapsas N, Soufras GD, Lianas D, Patsouras N, Hahalis G. The ATAK 

complex (Adrenaline, Takotsubo, Anaphylaxis, and Kounis hypersensitivity -
associated coronary syndrome) in neurological conditions. Indian J Crit Care 
Med. Apr 2016;20(4):255-256. 
http://www.ncbi.nlm.nih.gov/pubmed/27303147  

 
 
61. Kounis NG. Kounis syndrome: an update on epidemiology, pathogenesis, 

diagnosis and therapeutic management. Clin. Chem. Lab. Med. Oct 01 
2016;54(10):1545-1559. 
http://www.ncbi.nlm.nih.gov/pubmed/26966931  

 
Kounis syndrome has been established as a hypersensitivity coronary disorder 
induced by various conditions, drugs, environmental exposures, foods and 
coronary stents. Allergic, hypersensitivity, anaphylactic and anaphylactoid 
reactions are associated with this syndrome. Vasospastic allergic angina, 
allergic myocardial infarction and stent thrombosis with occluding thrombus 
infiltrated by eosinophils and/or mast cells constitute are the three reported, 
so far, variants of this syndrome. Apart from coronary arteries, it affects the 
cerebral and mesenteric arteries. Its manifestations are broadening and its 
etiology is continuously increasing. Kounis syndrome is a ubiquitous disease 
which represents a magnificent natural paradigm and nature's own 
experiment in a final trigger pathway implicated in cases of coronary artery 
spasm and plaque rupture. Kounis syndrome seems to be not a rare disease 
but an infrequently diagnosed clinical entity which has revealed that the same 
mediators released from the same inflammatory cells are also present and in 
acute coronary events of non allergic etiology. These cells are not only present 
in the culprit region before plaque erosion or rupture but they release their 
contents just before an actual coronary event. Therefore, awareness of 
etiology, epidemiology, pathogenesis and clinical manifestations seems to be 
important for its prognosis, diagnosis, treatment, prevention. 
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62. Kolck UW, Haenisch B, Molderings GJ. Cardiovascular symptoms in patients 

with systemic mast cell activation disease. Translational research : the 
journal of laboratory and clinical medicine. Aug 2016;174:23-32 e21. 
http://www.ncbi.nlm.nih.gov/pubmed/26775802  

 
Traditionally, mast cell activation disease (MCAD) has been considered as just 
one rare (neoplastic) disease, mastocytosis, focused on the mast cell (MC) 
mediators tryptase and histamine and the suggestive, blatant symptoms of 
flushing and anaphylaxis. Recently another form of MCAD, the MC activation 
syndrome, has been recognized featuring inappropriate MC activation with 
little to no neoplasia and likely much more heterogeneously clonal and far 
more prevalent than mastocytosis. Increasing expertise and appreciation has 
been established for the truly very large menagerie of MC mediators and their 
complex patterns of release, engendering complex, nebulous presentations of 
chronic and acute illness best characterized as multisystem polymorbidity of 
generally inflammatory +/- allergic theme. We describe the pathogenesis of 
MCAD with a particular focus on clinical cardiovascular symptoms and the 
therapeutic options for MC mediator-induced cardiovascular symptoms. 

 
 
63. Kim DK, Beaven MA, Kulinski JM, Desai A, Bandara G, Bai Y, Prussin C, 

Schwartz LB, Komarow H, Metcalfe DD, Olivera A. Regulation of Reactive 
Oxygen Species and the Antioxidant Protein DJ-1 in Mastocytosis. PLoS One. 
2016;11(9):e0162831. 
http://www.ncbi.nlm.nih.gov/pubmed/27611333  

 
Neoplastic accumulation of mast cells in systemic mastocytosis (SM) 
associates with activating mutations in the receptor tyrosine kinase KIT. 
Constitutive activation of tyrosine kinase oncogenes has been linked to 
imbalances in oxidant/antioxidant mechanisms in other myeloproliferative 
disorders. However, the impact of KIT mutations on the redox status in SM 
and the potential therapeutic implications are not well understood. Here, we 
examined the regulation of reactive oxygen species (ROS) and of the 
antioxidant protein DJ-1 (PARK-7), which increases with cancer progression 
and acts to lessen oxidative damage to malignant cells, in relationship with 
SM severity. ROS levels were increased in both indolent (ISM) and aggressive 
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variants of the disease (ASM). However, while DJ-1 levels were reduced in ISM 
with lower mast cell burden, they rose in ISM with higher mast cell burden 
and were significantly elevated in patients with ASM. Studies on mast cell 
lines revealed that activating KIT mutations induced constant ROS production 
and consequent DJ-1 oxidation and degradation that could explain the 
reduced levels of DJ-1 in the ISM population, while IL-6, a cytokine that 
increases with disease severity, caused a counteracting transcriptional 
induction of DJ-1 which would protect malignant mast cells from oxidative 
damage. A mouse model of mastocytosis recapitulated the biphasic changes 
in DJ-1 and the escalating IL-6, ROS and DJ-1 levels as mast cells accumulate, 
findings which were reversed with anti-IL-6 receptor blocking antibody. Our 
findings provide evidence of increased ROS and a biphasic regulation of the 
antioxidant DJ-1 in variants of SM and implicate IL-6 in DJ-1 induction and 
expansion of mast cells with KIT mutations. We propose consideration of IL-6 
blockade as a potential adjunctive therapy in the treatment of patients with 
advanced mastocytosis, as it would reduce DJ-1 levels making mutation-
positive mast cells vulnerable to oxidative damage. 

 
 
64. Jawhar M, Schwaab J, Schnittger S, Meggendorfer M, Pfirrmann M, Sotlar K, 

Horny HP, Metzgeroth G, Kluger S, Naumann N, Haferlach C, Haferlach T, 
Valent P, Hofmann WK, Fabarius A, Cross NC, Reiter A. Additional mutations 
in SRSF2, ASXL1 and/or RUNX1 identify a high-risk group of patients with KIT 
D816V(+) advanced systemic mastocytosis. Leukemia. Jan 2016;30(1):136-
143. 
http://www.ncbi.nlm.nih.gov/pubmed/26464169  

 
Most patients with KIT D816V(+) advanced systemic mastocytosis (SM) are 
characterized by somatic mutations in additional genes. We sought to clarify 
the prognostic impact of such mutations. Genotype and clinical characteristics 
of 70 multi-mutated KIT D816V(+) advanced SM patients were included in 
univariate and multivariate analyses. The most frequently identified mutated 
genes were TET2 (n=33 of 70 patients), SRSF2 (n=30), ASXL1 (n=20), RUNX1 
(n=16) and JAK2 (n=11). In univariate analysis, overall survival (OS) was 
adversely influenced by mutations in SRSF2 (P<0.0001), ASXL1 (P=0.002) and 
RUNX1 (P=0.03), but was not influenced by mutations in TET2 or JAK2. In 
multivariate analysis, SRSF2 and ASXL1 remained the most predictive adverse 
indicators concerning OS. Furthermore, we found that inferior OS and adverse 
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clinical characteristics were significantly influenced by the number of mutated 
genes in the SRSF2/ASXL1/RUNX1 (S/A/R) panel (P<0.0001). In conclusion, the 
presence and number of mutated genes within the S/A/R panel are adversely 
associated with advanced disease and poor survival in KIT D816V(+) SM. On 
the basis of these findings, inclusion of molecular markers should be 
considered in upcoming prognostic scoring systems for patients with SM. 

 
 
65. Jawhar M, Schwaab J, Horny HP, Sotlar K, Naumann N, Fabarius A, Valent P, 

Cross NC, Hofmann WK, Metzgeroth G, Reiter A. Impact of centralized 
evaluation of bone marrow histology in systemic mastocytosis. Eur. J. Clin. 
Invest. May 2016;46(5):392-397. 
http://www.ncbi.nlm.nih.gov/pubmed/26914980  

 
BACKGROUND: Bone marrow (BM) histology/immunohistochemistry, KIT 
D816V mutation analysis and serum tryptase measurements are mandatory 
tools for diagnosis of systemic mastocytosis (SM). MATERIALS AND METHODS: 
Within the 'German Registry of Disorders on Eosinophils and Mast Cells', we 
identified 65 patients with SM who had two consecutive BM biopsies. The first 
biopsy was evaluated by a local pathologist (LP) and the second biopsy by a 
reference pathologist (RP) of the 'European Competence Network on 
Mastocytosis (ECNM)'. RESULTS: Final diagnoses by RP were SM (n = 27), SM 
or aggressive SM (ASM) with associated clonal haematological non-mast cell 
lineage disease [(A)SM-AHNMD, n = 34)] or mast cell leukaemia +/- AHNMD (n 
= 4). In 15 of 65 patients (23%), initial diagnoses by LP were incorrect (by 
overlooking SM), for example primary myelofibrosis (n = 3), 
myelodysplastic/myeloproliferative neoplasm unclassified (n = 3) or B-cell 
lymphoma (n = 2). Fourteen of 15 patients (93%) with incorrect diagnosis had 
an advanced SM, mostly (A)SM-AHNMD. In the 50 concordantly diagnosed 
patients, immunohistochemical markers for quantitative assessment of mast 
cell infiltration, for example CD117 (KIT) or CD25, were applied by LP in only 
34 of 50 patients (68%), and mutational analysis for KIT D816V was performed 
or recommended in only 13 of 50 patients (26%). Finally, the subclassification 
of SM was discordant because LP did not diagnose AHNMD in nine of 50 (18%) 
patients. CONCLUSIONS: In summary, adequate diagnosis and 
subclassification of SM requires an in-depth evaluation of the BM by 
experienced haematopathologists (preferably in a reference centre) in 
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combination with molecular genetics, serum tryptase level and clinical 
parameters. 

 
 
66. Jawhar M, Schwaab J, Hausmann D, Clemens J, Naumann N, Henzler T, Horny 

HP, Sotlar K, Schoenberg SO, Cross NC, Fabarius A, Hofmann WK, Valent P, 
Metzgeroth G, Reiter A. Splenomegaly, elevated alkaline phosphatase and 
mutations in the SRSF2/ASXL1/RUNX1 gene panel are strong adverse 
prognostic markers in patients with systemic mastocytosis. Leukemia. Dec 
2016;30(12):2342-2350. 
http://www.ncbi.nlm.nih.gov/pubmed/27416984  

 
We evaluated the impact of clinical and molecular characteristics on overall 
survival (OS) in 108 patients with indolent (n=41) and advanced systemic 
mastocytosis (SM) (advSM, n=67). Organomegaly was measured by magnetic 
resonance imaging-based volumetry of the liver and spleen. In multivariate 
analysis of all patients, an increased spleen volume 450 ml (hazard ratio (HR), 
5.2; 95% confidence interval (CI), (2.1-13.0); P=0.003) and an elevated alkaline 
phosphatase (AP; HR 5.0 (1.1-22.2); P=0.02) were associated with adverse OS. 
The 3-year OS was 100, 77, and 39%, respectively (P<0.0001), for patients 
with 0 (low risk, n=37), 1 (intermediate risk, n=32) or 2 (high risk, n=39) 
parameters. For advSM patients with fully available clinical and molecular 
data (n=60), univariate analysis identified splenomegaly 1200 ml, elevated AP 
and mutations in the SRSF2/ASXL1/RUNX1 (S/A/R) gene panel as significant 
prognostic markers. In multivariate analysis, mutations in S/A/R (HR 3.2 (1.1-
9.6); P=0.01) and elevated AP (HR 2.6 (1.0-7.1); P=0.03) remained predictive 
adverse prognostic markers for OS. The 3-year OS was 76 and 38%, 
respectively (P=0.0003), for patients with 0-1 (intermediate risk, n=28) or 2 
(high risk, n=32) parameters. We conclude that splenomegaly, elevated AP 
and mutations in the S/A/R gene panel are independent of the World Health 
Organization classification and provide the most relevant prognostic 
information in SM patients. 

 
 
67. Hermans MA, Rietveld MJ, van Laar JA, Dalm VA, Verburg M, Pasmans SG, 

Gerth van Wijk R, van Hagen PM, van Daele PL. Systemic mastocytosis: A 
cohort study on clinical characteristics of 136 patients in a large tertiary 
centre. European journal of internal medicine. May 2016;30:25-30. 
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http://www.ncbi.nlm.nih.gov/pubmed/26809706  
 

BACKGROUND: Systemic mastocytosis (SM) is a rare heterogeneous disease 
which is characterized by the aberrant proliferation of mast cells. It can be 
divided into various subtypes with different phenotypes and prognoses. Here, 
we report on the clinical characteristics of 136 SM patients. METHODS: A 
retrospective cohort study was conducted from January 2009 to September 
2014 in a large tertiary centre in The Netherlands. We included all patients 
who fulfilled WHO criteria for SM. Data were collected from electronic patient 
files. RESULTS: A total of 124 patients had indolent SM (ISM) (91.2%), 7 had 
aggressive SM (ASM) (5.1%) and 5 had SM with associated hematological non-
mast cell lineage disease (SM-AHNMD) (3.7%). There was no progression from 
ISM to advanced SM subtypes, but 1 patient with ASM developed chronic 
myelocytic leukemia 2years after diagnosis. The average time to diagnosis for 
the whole population was 8.1years (range, 0-49years). The most frequent 
triggers for work-up-skin involvement, anaphylaxis and osteoporosis-were 
characterized by an interval to diagnosis of 10.9, 2.9 and 7.5years, 
respectively. A total of 32 patients (23.5%) had a serum tryptase levels below 
the cutoff value of 20ng/mL at the time of diagnosis, but these patients did 
not have significant differences in clinical phenotype. CONCLUSIONS: SM 
comprises a wide spectrum of signs and symptoms and its often atypical 
presentation can delay the establishment of the diagnosis substantially. Skin 
involvement, anaphylaxis and unexplained osteoporosis should trigger 
analysis for mastocytosis. A normal serum tryptase does not exclude the 
diagnosis of SM. 

 
 
68. He F, Horny HP, Boone J, Raza A, Griffith M, Hurley P, Dolan M, Cayci Z, Linden 

MA, McKenna R, Ustun C. Anaplastic mast cell sarcoma: a unique pathologic 
entity in mastocytosis. Leuk. Lymphoma. Nov 03 2016:1-3. 
http://www.ncbi.nlm.nih.gov/pubmed/27808598  

 
 
69. Hartmann K, Escribano L, Grattan C, Brockow K, Carter MC, Alvarez-Twose I, 

Matito A, Broesby-Olsen S, Siebenhaar F, Lange M, Niedoszytko M, Castells M, 
Oude Elberink JN, Bonadonna P, Zanotti R, Hornick JL, Torrelo A, Grabbe J, 
Rabenhorst A, Nedoszytko B, Butterfield JH, Gotlib J, Reiter A, Radia D, 
Hermine O, Sotlar K, George TI, Kristensen TK, Kluin-Nelemans HC, Yavuz S, 
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Hagglund H, Sperr WR, Schwartz LB, Triggiani M, Maurer M, Nilsson G, Horny 
HP, Arock M, Orfao A, Metcalfe DD, Akin C, Valent P. Cutaneous 
manifestations in patients with mastocytosis: Consensus report of the 
European Competence Network on Mastocytosis; the American Academy of 
Allergy, Asthma & Immunology; and the European Academy of Allergology 
and Clinical Immunology. J. Allergy Clin. Immunol. Jan 2016;137(1):35-45. 
http://www.ncbi.nlm.nih.gov/pubmed/26476479  

 
Cutaneous lesions in patients with mastocytosis are highly heterogeneous and 
encompass localized and disseminated forms. Although a classification and 
criteria for cutaneous mastocytosis (CM) have been proposed, there remains 
a need to better define subforms of cutaneous manifestations in patients with 
mastocytosis. To address this unmet need, an international task force 
involving experts from different organizations (including the European 
Competence Network on Mastocytosis; the American Academy of Allergy, 
Asthma & Immunology; and the European Academy of Allergology and Clinical 
Immunology) met several times between 2010 and 2014 to discuss the 
classification and criteria for diagnosis of cutaneous manifestations in patients 
with mastocytosis. This article provides the major outcomes of these meetings 
and a proposal for a revised definition and criteria. In particular, we 
recommend that the typical maculopapular cutaneous lesions (urticaria 
pigmentosa) should be subdivided into 2 variants, namely a monomorphic 
variant with small maculopapular lesions, which is typically seen in adult 
patients, and a polymorphic variant with larger lesions of variable size and 
shape, which is typically seen in pediatric patients. Clinical observations 
suggest that the monomorphic variant, if it develops in children, often persists 
into adulthood, whereas the polymorphic variant may resolve around 
puberty. This delineation might have important prognostic implications, and 
its implementation in diagnostic algorithms and future mastocytosis 
classifications is recommended. Refinements are also suggested for the 
diagnostic criteria of CM, removal of telangiectasia macularis eruptiva 
perstans from the current classification of CM, and removal of the adjunct 
solitary from the term solitary mastocytoma. 

 
 
70. Gulen T, Hagglund H, Dahlen B, Nilsson G. Mastocytosis: the puzzling clinical 

spectrum and challenging diagnostic aspects of an enigmatic disease. J. 
Intern. Med. Mar 2016;279(3):211-228. 
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http://www.ncbi.nlm.nih.gov/pubmed/26347286  
 

Mastocytosis is a complex disorder characterized by the accumulation of 
abnormal mast cells (MC) in the skin, bone marrow and/or other visceral 
organs. The clinical manifestations result from MC-derived mediators and, less 
frequently, from destructive infiltration of MCs. Patients suffer from a variety 
of symptoms including pruritus, flushing and life-threatening anaphylaxis. 
Whilst mastocytosis is likely to be suspected in a patient with typical skin 
lesions [i.e. urticaria pigmentosa (UP)], the absence of cutaneous signs does 
not rule out the diagnosis of this disease. Mastocytosis should be suspected in 
cases of recurrent, unexplained or severe insect-induced anaphylaxis or 
symptoms of MC degranulation without true allergy. In rare cases, 
unexplained osteoporosis or unexplained haematological abnormalities can 
be underlying feature of mastocytosis, particularly when these conditions are 
associated with elevated baseline serum tryptase levels. The diagnosis is 
based on the World Health Organization criteria, in which the tryptase level, 
histopathological and immunophenotypic evaluation of MCs and molecular 
analysis are crucial. A somatic KIT mutation, the most common of which is 
D816V, is usually detectable in MCs and their progenitors. Once a diagnosis of 
systemic mastocytosis (SM) is made, it is mandatory to assess the burden of 
the disease, its activity, subtype and prognosis, and the appropriate therapy. 
Mastocytosis comprises seven different categories that range from indolent 
forms, such as cutaneous and indolent SM, to progressive forms, such as 
aggressive SM and MC leukaemia. Although prognosis is good in patients with 
indolent forms of the disease, patients with advanced categories have a poor 
prognosis. 

 
 
71. Greene LW, Asadipooya K, Corradi PF, Akin C. Endocrine manifestations of 

systemic mastocytosis in bone. Rev Endocr Metab Disord. Sep 
2016;17(3):419-431. 
http://www.ncbi.nlm.nih.gov/pubmed/27239674  

 
Systemic Mastocytosis (SM) is characterized by accumulation of clonal, 
neoplastic proliferations of abnormal mast cells (MC) in one or more organ 
system other than skin. Presence of these multifocal clusters of abnormal 
mast cells is an essential feature of SM. Frequently associated with D816V 
(KIT) mutation, the presence of this mutation and elevated serum tryptase are 
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minor criteria for diagnosis. SM manifestations depend on the degree of mast 
cell proliferation, activation and degranulation. SM has a variable prognosis 
and presentation, from indolent to "smoldering" to life-threatening disease. 
Bone manifestations of SM include: osteopenia with or without lytic lesions, 
osteoporosis with or without atraumatic fracture, osteosclerosis with 
increased bone density, and isolated lytic lesions. Male sex, older age, higher 
bone resorption markers, lower DKK1 level, lower BMD, absence of urticaria 
pigmentosa, and alcohol intake are all associated with increased risk of 
fracture. Treatment of SM is generally palliative. Most therapy is symptom-
directed; and, infrequently, chemotherapy for refractory symptoms is 
indicated. Anti-histamines may alleviate direct bone effects of histamine. 
Bisphosphonates, including alendronate, clodronate, pamidronate and 
zoledronic acid are recommended as a first line treatment of SM and 
osteoporosis. Interferon alpha may act synergistically with bisphosphonates. 
As elevation of RANKL and OPG is reported in SM, denosumab could be an 
effective therapy for bone manifestations of SM. 

 
 
72. Gotlib J, Kluin-Nelemans HC, George TI, Akin C, Sotlar K, Hermine O, Awan FT, 

Hexner E, Mauro MJ, Sternberg DW, Villeneuve M, Huntsman Labed A, Stanek 
EJ, Hartmann K, Horny HP, Valent P, Reiter A. Efficacy and Safety of 
Midostaurin in Advanced Systemic Mastocytosis. N. Engl. J. Med. Jun 30 
2016;374(26):2530-2541. 
http://www.ncbi.nlm.nih.gov/pubmed/27355533  

 
BACKGROUND: Advanced systemic mastocytosis comprises rare hematologic 
neoplasms that are associated with a poor prognosis and lack effective 
treatment options. The multikinase inhibitor midostaurin inhibits KIT D816V, a 
primary driver of disease pathogenesis. METHODS: We conducted an open-
label study of oral midostaurin at a dose of 100 mg twice daily in 116 patients, 
of whom 89 with mastocytosis-related organ damage were eligible for 
inclusion in the primary efficacy population; 16 had aggressive systemic 
mastocytosis, 57 had systemic mastocytosis with an associated hematologic 
neoplasm, and 16 had mast-cell leukemia. The primary outcome was the best 
overall response. RESULTS: The overall response rate was 60% (95% 
confidence interval [CI], 49 to 70); 45% of the patients had a major response, 
which was defined as complete resolution of at least one type of 
mastocytosis-related organ damage. Response rates were similar regardless 
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of the subtype of advanced systemic mastocytosis, KIT mutation status, or 
exposure to previous therapy. The median best percentage changes in bone 
marrow mast-cell burden and serum tryptase level were -59% and -58%, 
respectively. The median overall survival was 28.7 months, and the median 
progression-free survival was 14.1 months. Among the 16 patients with mast-
cell leukemia, the median overall survival was 9.4 months (95% CI, 7.5 to not 
estimated). Dose reduction owing to toxic effects occurred in 56% of the 
patients; re-escalation to the starting dose was feasible in 32% of those 
patients. The most frequent adverse events were low-grade nausea, vomiting, 
and diarrhea. New or worsening grade 3 or 4 neutropenia, anemia, and 
thrombocytopenia occurred in 24%, 41%, and 29% of the patients, 
respectively, mostly in those with preexisting cytopenias. CONCLUSIONS: In 
this open-label study, midostaurin showed efficacy in patients with advanced 
systemic mastocytosis, including the highly fatal variant mast-cell leukemia. 
(Funded by Novartis Pharmaceuticals and others; ClinicalTrials.gov number, 
NCT00782067.). 

 
 
73. Gonzalez de Olano D, Matito A, Orfao A, Escribano L. Advances in the 

understanding and clinical management of mastocytosis and clonal mast cell 
activation syndromes. F1000Res. Nov 14 2016;5:2666. 
https://www.ncbi.nlm.nih.gov/pubmed/27909577  

 
 
74. Georgin-Lavialle S, Moura DS, Salvador A, Chauvet-Gelinier JC, Launay JM, 

Damaj G, Cote F, Soucie E, Chandesris MO, Barete S, Grandpeix-Guyodo C, 
Bachmeyer C, Alyanakian MA, Aouba A, Lortholary O, Dubreuil P, Teyssier JR, 
Trojak B, Haffen E, Vandel P, Bonin B, French Mast Cell Study G, Hermine O, 
Gaillard R. Mast cells' involvement in inflammation pathways linked to 
depression: evidence in mastocytosis. Mol. Psychiatry. Nov 
2016;21(11):1511-1516. 
http://www.ncbi.nlm.nih.gov/pubmed/26809839  

 
Converging sources of evidence point to a role for inflammation in the 
development of depression, fatigue and cognitive dysfunction. More 
precisely, the tryptophan (TRP) catabolism is thought to play a major role in 
inflammation-induced depression. Mastocytosis is a rare disease in which 
chronic symptoms, including depression, are related to mast cell accumulation 
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and activation. Our objectives were to study the correlations between 
neuropsychiatric features and the TRP catabolism pathway in mastocytosis in 
order to demonstrate mast cells' potential involvement in inflammation-
induced depression. Fifty-four patients with mastocytosis and a mean age of 
50.1 years were enrolled in the study and compared healthy age-matched 
controls. Depression and stress were evaluated with the Beck Depression 
Inventory revised and the Perceived Stress Scale. All patients had 
measurements of TRP, serotonin (5-HT), kynurenine (KYN), indoleamine 2,3-
dioxygenase 1 (IDO1) activity (ratio KYN/TRP), kynurenic acid (KA) and 
quinolinic acid (QA). Patients displayed significantly lower levels of TRP and 5-
HT without hypoalbuminemia or malabsorption, higher IDO1 activity, and 
higher levels of KA and QA, with an imbalance towards the latter. High 
perceived stress and high depression scores were associated with low TRP and 
high IDO1 activity. In conclusion, TRP metabolism is altered in mastocytosis 
and correlates with perceived stress and depression, demonstrating mast 
cells' involvement in inflammation pathways linked to depression. 

 
 
75. Georgin-Lavialle S, Gaillard R, Moura D, Hermine O. Mastocytosis in 

adulthood and neuropsychiatric disorders. Translational research : the 
journal of laboratory and clinical medicine. Aug 2016;174:77-85 e71. 
http://www.ncbi.nlm.nih.gov/pubmed/27063957  

 
Patients with mastocytosis can display various disabling general and 
neuropsychological symptoms among one third of them, including general 
signs such as fatigue and musculoskeletal pain, which can have a major impact 
on quality of life. Neurological symptoms are less frequent and mainly consist 
of acute or chronic headache (35%), rarely syncopes (5%), acute onset back 
pain (4%), and in a few cases, clinical and radiological symptoms resembling or 
allowing the diagnosis of multiple sclerosis (1.3%). Headaches are associated 
with symptoms related to mast cell activation syndrome (flushes, prurit, and 
so forth) and more frequently present as migraine (37.5%), with often aura 
(66%). Depression-anxiety like symptoms can occur in 40% to 60% of the 
patients and cognitive impairment is not rare (38.6%). The pathophysiology of 
these symptoms could be linked to tissular mast cell infiltration or to mast cell 
mediators release or both. The tryptophan metabolism could be involved in 
mast cell-induced neuroinflammation through indoleamine-2,3-dioxygenase 
activation. Treatments targeting mast cell may be useful to target 
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neuropsychological features associated with mastocytosis, including tyrosine 
kinase inhibitors. 

 
 
76. Gaudenzio N, Sibilano R, Marichal T, Starkl P, Reber LL, Cenac N, McNeil BD, 

Dong X, Hernandez JD, Sagi-Eisenberg R, Hammel I, Roers A, Valitutti S, Tsai 
M, Espinosa E, Galli SJ. Different activation signals induce distinct mast cell 
degranulation strategies. J. Clin. Invest. Oct 03 2016;126(10):3981-3998. 
http://www.ncbi.nlm.nih.gov/pubmed/27643442  

 
Mast cells (MCs) influence intercellular communication during inflammation 
by secreting cytoplasmic granules that contain diverse mediators. Here, we 
have demonstrated that MCs decode different activation stimuli into spatially 
and temporally distinct patterns of granule secretion. Certain signals, 
including substance P, the complement anaphylatoxins C3a and C5a, and 
endothelin 1, induced human MCs rapidly to secrete small and relatively 
spherical granule structures, a pattern consistent with the secretion of 
individual granules. Conversely, activating MCs with anti-IgE increased the 
time partition between signaling and secretion, which was associated with a 
period of sustained elevation of intracellular calcium and formation of larger 
and more heterogeneously shaped granule structures that underwent 
prolonged exteriorization. Pharmacological inhibition of IKK-beta during IgE-
dependent stimulation strongly reduced the time partition between signaling 
and secretion, inhibited SNAP23/STX4 complex formation, and switched the 
degranulation pattern into one that resembled degranulation induced by 
substance P. IgE-dependent and substance P-dependent activation in vivo also 
induced different patterns of mouse MC degranulation that were associated 
with distinct local and systemic pathophysiological responses. These findings 
show that cytoplasmic granule secretion from MCs that occurs in response to 
different activating stimuli can exhibit distinct dynamics and features that are 
associated with distinct patterns of MC-dependent inflammation. 

 
 
77. Garcia-Montero AC, Jara-Acevedo M, Alvarez-Twose I, Teodosio C, Sanchez-

Munoz L, Muniz C, Munoz-Gonzalez JI, Mayado A, Matito A, Caldas C, 
Morgado JM, Escribano L, Orfao A. KIT D816V-mutated bone marrow 
mesenchymal stem cells in indolent systemic mastocytosis are associated 
with disease progression. Blood. Feb 11 2016;127(6):761-768. 
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http://www.ncbi.nlm.nih.gov/pubmed/26622064  
 

Multilineage involvement of bone marrow (BM) hematopoiesis by the somatic 
KIT D816V mutation is present in a subset of adult indolent systemic 
mastocytosis (ISM) patients in association with a poorer prognosis. Here, we 
investigated the potential involvement of BM mesenchymal stem cells (MSCs) 
from ISM patients by the KIT D816V mutation and its potential impact on 
disease progression and outcome. This mutation was investigated in highly 
purified BM MSCs and other BM cell populations from 83 ISM patients 
followed for a median of 116 months. KIT D816V-mutated MSCs were 
detected in 22 of 83 cases. All MSC-mutated patients had multilineage KIT 
mutation (100% vs 30%, P = .0001) and they more frequently showed 
involvement of lymphoid plus myeloid BM cells (59% vs 22%; P = .03) and a 
polyclonal pattern of inactivation of the X-chromosome of KIT-mutated BM 
mast cells (64% vs 0%; P = .01) vs other multilineage ISM cases. Moreover, 
presence of KIT-mutated MSCs was associated with more advanced disease 
features, a greater rate of disease progression (50% vs 17%; P = .04), and a 
shorter progression-free survival (P </= .003). Overall, these results support 
the notion that ISM patients with mutated MSCs may have acquired the KIT 
mutation in a common pluripotent progenitor cell, prior to differentiation into 
MSCs and hematopoietic precursor cells, before the X-chromosome 
inactivation process occurs. From a clinical point of view, acquisition of the KIT 
mutation in an earlier BM precursor cell confers a significantly greater risk for 
disease progression and a poorer outcome. 

 
 
78. Galli SJ. The Mast Cell-IgE Paradox: From Homeostasis to Anaphylaxis. Am. J. 

Pathol. Feb 2016;186(2):212-224. 
http://www.ncbi.nlm.nih.gov/pubmed/26776074  

 
Mast cells and IgE are so inextricably linked to the pathology of allergic 
disorders, including fatal anaphylaxis, that it can be difficult to think of them 
in other contexts. Surely, we do not have mast cells and IgE so that we can eat 
a peanut and die! It is thought that mast cells and IgE and basophils 
(circulating granulocytes, whose functions partially overlap with those of mast 
cells) can contribute to host defense as components of adaptive T helper cell 
type 2 immune responses to helminths, ticks, and certain other parasites. 
Accordingly, it was suggested that allergies are misdirected type 2 immune 
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responses in which IgE antibodies are produced against any of a broad variety 
of apparently harmless antigens. However, components of animal venoms 
also can sensitize individuals to develop severe IgE-associated allergic 
reactions, including fatal anaphylaxis, on subsequent venom exposure. Here, I 
describe evidence that mast cells can enhance innate host resistance to 
reptile or arthropod venoms during responses to an initial exposure to such 
venoms and that acquired type 2 immune responses, IgE antibodies, the high-
affinity IgE receptor FcepsilonRI, and mast cells can contribute toward 
acquired resistance in mice to the lethal effects of honeybee or Russell's viper 
venom. These findings support the hypothesis that mast cells and IgE can help 
protect the host against noxious substances.  

 
 
79. Fassio F, Losappio L, Antolin-Amerigo D, Peveri S, Pala G, Preziosi D, Massaro I, 

Giuliani G, Gasperini C, Caminati M, Heffler E. Kounis syndrome: A concise 
review with focus on management. European journal of internal medicine. 
May 2016;30:7-10. 
http://www.ncbi.nlm.nih.gov/pubmed/26795552  

 
Kounis syndrome is defined as the co-incidental occurrence of an acute 
coronary syndrome with hypersensitivity reactions following an allergenic 
event and was first described by Kounis and Zavras in 1991 as an allergic 
angina syndrome. Multiple causes have been described and most of the data 
in the literature are derived from the description of clinical cases - mostly in 
adult patients - and the pathophysiology remains only partly explained. Three 
different variants of Kounis syndrome have been defined: type I (without 
coronary disease) is defined as chest pain during an acute allergic reaction in 
patients without risk factors or coronary lesions in which the allergic event 
induces coronary spasm that electrocardiographic changes secondary to 
ischemia; type II (with coronary disease) includes patients with pre-existing 
atheromatous disease, either previously quiescent or symptomatic, in whom 
acute hypersensitive reactions cause plaque erosion or rupture, culminating in 
acute myocardial infarction; more recently a type-III variant of Kounis 
syndrome has been defined in patients with preexisting coronary disease and 
drug eluting coronary stent thrombosis. The pathogenesis of the syndrome is 
discussed, and a therapeutic algorithm is proposed. 
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80. Fang Y, Xiang Z. Roles and relevance of mast cells in infection and 
vaccination. J Biomed Res. Jul 2016;30(4):253-263. 
http://www.ncbi.nlm.nih.gov/pubmed/26565602  

 
In addition to their well-established role in allergy mast cells have been 
described as contributing to functional regulation of both innate and adaptive 
immune responses in host defense. Mast cells are of hematopoietic origin but 
typically complete their differentiation in tissues where they express immune 
regulatory functions by releasing diverse mediators and cytokines. Mast cells 
are abundant at mucosal tissues which are portals of entry for common 
infectious agents in addition to allergens. Here, we review the current 
understanding of the participation of mast cells in defense against infection. 
We also discuss possibilities of exploiting mast cell activation to provide 
adequate adjuvant activity that is needed in high-quality vaccination against 
infectious diseases. 

 
 
81. Dwyer DF, Barrett NA, Austen KF, Immunological Genome Project C. 

Expression profiling of constitutive mast cells reveals a unique identity 
within the immune system. Nat Immunol. Jul 2016;17(7):878-887. 
http://www.ncbi.nlm.nih.gov/pubmed/27135604  

 
Mast cells are evolutionarily ancient sentinel cells. Like basophils, mast cells 
express the high-affinity receptor for immunoglobulin E (IgE) and have been 
linked to host defense and diverse immune-system-mediated diseases. To 
better characterize the function of these cells, we assessed the transcriptional 
profiles of mast cells isolated from peripheral connective tissues and basophils 
isolated from spleen and blood. We found that mast cells were 
transcriptionally distinct, clustering independently from all other profiled 
cells, and that mast cells demonstrated considerably greater heterogeneity 
across tissues than previously appreciated. We observed minimal homology 
between mast cells and basophils, which shared more overlap with other 
circulating granulocytes than with mast cells. The derivation of mast-cell and 
basophil transcriptional signatures underscores their differential capacities to 
detect environmental signals and influence the inflammatory milieu. 

 
 

http://www.ncbi.nlm.nih.gov/pubmed/
http://www.tmsforacure.org/
http://www.ncbi.nlm.nih.gov/pubmed/26565602
http://www.ncbi.nlm.nih.gov/pubmed/27135604


The Mastocytosis Society, Inc.                                                                           Selected References-February, 2017 
 

All references and abstracts in this file were obtained from the PubMed database of the US National Library of Medicine, National Institutes of 
Health (http://www.ncbi.nlm.nih.gov/pubmed). Consult your physician regarding any application of information contained within this document! 

www.tmsforacure.org 

82. De Wilde V, Roufosse F, Hermine O. Clonal eosinophil and mast cell diseases: 
different in the same way? Expert Rev Hematol. Dec 2016;9(12):1107-1109. 
http://www.ncbi.nlm.nih.gov/pubmed/27852115  

 
 
83. Cruse G, Yin Y, Fukuyama T, Desai A, Arthur GK, Baumer W, Beaven MA, 

Metcalfe DD. Exon skipping of FcepsilonRIbeta eliminates expression of the 
high-affinity IgE receptor in mast cells with therapeutic potential for allergy. 
Proc. Natl. Acad. Sci. U. S. A. Dec 06 2016;113(49):14115-14120. 
http://www.ncbi.nlm.nih.gov/pubmed/27872312  

 
Allergic diseases are driven by activation of mast cells and release of 
mediators in response to IgE-directed antigens. However, there are no drugs 
currently available that can specifically down-regulate mast cell function in 
vivo when chronically administered. Here, we describe an innovative 
approach for targeting mast cells in vitro and in vivo using antisense 
oligonucleotide-mediated exon skipping of the beta-subunit of the high-
affinity IgE receptor (FcepsilonRIbeta) to eliminate surface high-affinity IgE 
receptor (FcepsilonRI) expression and function, rendering mast cells 
unresponsive to IgE-mediated activation. As FcepsilonRIbeta expression is 
restricted to mast cells and basophils, this approach would selectively target 
these cell types. Given the success of exon skipping in clinical trials to treat 
genetic diseases such as Duchenne muscular dystrophy, we propose that exon 
skipping of FcepsilonRIbeta is a potential approach for mast cell-specific 
treatment of allergic diseases. 

 
 
84. Cohen PR. Solitary mastocytoma presenting in an adult: report and literature 

review of adult-onset solitary cutaneous mastocytoma with 
recommendations for evaluation and treatment. Dermatol Pract Concept. Jul 
2016;6(3):31-38. 
http://www.ncbi.nlm.nih.gov/pubmed/27648381  

 
BACKGROUND: Mastocytosis is either cutaneous (with skin-limited 
proliferation of mast cells) or systemic (with mast cells in extracutaneous 
sites). The onset of solitary mastocytoma in an adult is rare. PURPOSE: A 
woman with the new onset of solitary mastocytoma is described. The clinical 
features of patients with adult-onset solitary mastocytoma are summarized. 
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Recommendations for the evaluation and treatment of individuals with adult-
onset solitary mastocytoma are proposed. METHODS: PubMed was searched 
with the key words: adult, CD2, CD25, cell, cutaneous, disease, KIT, KIT D816V, 
mast, mastocytoma, mutation, pigmentosa, solitary, tryptase, and urticarial. 
The papers generated by the search, and their references, were reviewed. 
RESULTS: A 38-year-old Taiwanese woman presented with an asymptomatic 
brown patch, which morphologically mimicked a dysplastic nevus, on her right 
abdomen; biopsy demonstrated a solitary mastocytoma. Comprehensive 
evaluation (including serologic and bone marrow examination) excluded 
systemic mastocytosis and her residual mastocytoma is being monitored. 
Adult-onset solitary mastocytoma has been described in 16 patients. Lesions 
were either on the head and neck (5/14), torso (5/14) or extremities (4/14). 
Urtication following lesion rubbing was noted in 79% (11/14) of patients. 
Excision of the mastocytoma [75% (9/12)] was the most common treatment. 
Other management approaches included corticosteroids (topical or 
intralesional), antihistamines (systemic) or observation. Systemic symptoms 
were noted in 5 patients: flushing (3 women) and pruritus (3 women); 
gastrointestinal symptoms and headaches, flushing and/or anaphylaxis were 
each noted in one woman. None of the patients with adult-onset solitary 
mastocytoma had systemic mastocytosis; however, only 3 women were 
evaluated for systemic mastocytosis. CONCLUSIONS: Systemic mastocytosis is 
common in adults with new onset cutaneous mastocytosis. Therefore, a 
conservative work up for new onset solitary mastocytosis in adults is 
proposed to include complete blood cell counts, serum chemistries (including 
liver function tests), and serum tryptase level and bone marrow biopsy to 
evaluate for mast cell clusters, morphology and immunophenotype and KIT 
gene mutation in codon 816. Similar serologic testing should be considered 
annually for adult-onset solitary mastocytosis patients without systemic 
disease. 

 
 
85. Ciach K, Niedoszytko M, Abacjew-Chmylko A, Pabin I, Adamski P, Leszczynska 

K, Preis K, Olszewska H, Wydra DG, Hansdorfer-Korzon R. Pregnancy and 
Delivery in Patients with Mastocytosis Treated at the Polish Center of the 
European Competence Network on Mastocytosis (ECNM). PLoS One. 
2016;11(1):e0146924. 
http://www.ncbi.nlm.nih.gov/pubmed/26796887  
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OBJECTIVE: To present current guidelines regarding treatment of mastocytosis 
in pregnancy on the example of observed patients. DESIGN: Case control 
national study. SETTING: Polish Center of the European Competence Network 
on Mastocytosis (ECNM). POPULATION OR SAMPLE: 23 singleton spontaneous 
pregnancies in 17 women diagnosed with mastocytosis in years 1999-2014, 
before becoming pregnant. METHODS: Prospective analysis outcomes of 
pregnancies and deliveries. MAIN OUTCOME MEASURES: Survey developed in 
cooperation with the Spanish Instituto de Estudios de Mastocitosis de Castilla-
La Mancha (CLMast), Hospital Virgen del Valle, Toledo, Red Espanola de 
Mastocitosis (REMA), Spain. RESULTS: All 23 pregnancies resulted from 
natural conception. Obstetrical complications recorded in the first trimester 
included spontaneous miscarriage (5 pregnancies). Four patients delivered 
preterm, including one delivery due to preeclampsia at 26 weeks which 
resulted with neonate death due to extreme prematurity. Five women 
delivered via cesarean: four due to obstetrical indications and one due to 
mastocytosis, during which no anesthesia related complications were 
recorded. Of patients delivering vaginally, two received extradural anesthesia, 
three required oxytocin infusion due to uterine hypotonia. No labor 
complications were recorded. In one woman with pregnancy-induced 
hypertension, early puerperium was complicated by the presence of 
persistent arterial hypertension. One neonate was born with the signs of 
cutaneous mastocytosis. Another neonate was diagnosed with Patau 
syndrome. Four women were treated for mastocytosis prior to conception 
and continued therapy after becoming pregnant. One patient was put on 
medications in the first trimester due to worsening of her symptoms. 
Pregnancy exerted only a slight effect on the intensity and frequency of 
mastocytosis-related symptoms observed. Worsening of the disease-related 
symptoms was documented in only four patients (23%). None of the patients 
showed the signs of anaphylaxis, either before becoming pregnant, or during 
pregnancy and puerperium. CONCLUSIONS: There is no contraindication to 
pregnancy when mastocystosis-related pathologies are under appropriate 
medical control. 

 
 
86. Cho C, Nguyen A, Bryant KJ, O'Neill SG, McNeil HP. Prostaglandin D2 

metabolites as a biomarker of in vivo mast cell activation in systemic 
mastocytosis and rheumatoid arthritis. Immun Inflamm Dis. Mar 
2016;4(1):64-69. 
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Mast cells (MCs) participate in diseases such as systemic mastocytosis (SM) 
and allergic conditions. Less well understood is the role of MCs in non-allergic 
inflammatory disorders like rheumatoid arthritis (RA). Studying definitive roles 
for MCs in human diseases has been hampered by the lack of a well-accepted 
biomarker for monitoring in vivo MC activation. This study aimed to 
investigate the utility of urinary tetranor PGDM (T-PGDM) as a biomarker of in 
vivo MC activation in patients with SM, and apply this biomarker to assess MC 
involvement in relation to RA disease activity. A prospective, cross-sectional 
cohort study was conducted to measure a major urinary metabolite of 
prostaglandin D2, T-PGDM. Urine samples were collected from patients with 
RA (n = 60), SM (n = 17) and healthy normal controls (n = 16) and T-PGDM 
excretion was determined by enzyme immunoassay as nanograms per 
milligram of urinary creatinine (ng/mg Cr). Mean urinary T-PGDM excretion 
was significantly higher (p < 0.01) in patients with SM compared to controls 
(37.2 vs. 11.5 ng/mg Cr) with 65% of SM patients showing elevated levels. One 
third of patients with RA had elevated T-PGDM excretion, and the mean level 
in the RA group (20.0 ng/mg Cr) was significantly higher than controls (p < 
0.01). Medications inhibiting cyclooxygenase reduced T-PGDM excretion. 
Urinary T-PGDM excretion appears promising as a biomarker of in vivo MC 
activity and elevated levels in 33% of patients with RA provides evidence of 
MC activation in this disease. 

 
 
87. Chinthrajah RS, Hernandez JD, Boyd SD, Galli SJ, Nadeau KC. Molecular and 

cellular mechanisms of food allergy and food tolerance. J. Allergy Clin. 
Immunol. Apr 2016;137(4):984-997. 
http://www.ncbi.nlm.nih.gov/pubmed/27059726  

 
Ingestion of innocuous antigens, including food proteins, normally results in 
local and systemic immune nonresponsiveness in a process termed oral 
tolerance. Oral tolerance to food proteins is likely to be intimately linked to 
mechanisms that are responsible for gastrointestinal tolerance to large 
numbers of commensal microbes. Here we review our current understanding 
of the immune mechanisms responsible for oral tolerance and how 
perturbations in these mechanisms might promote the loss of oral tolerance 
and development of food allergies. Roles for the commensal microbiome in 
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promoting oral tolerance and the association of intestinal dysbiosis with food 
allergy are discussed. Growing evidence supports cutaneous sensitization to 
food antigens as one possible mechanism leading to the failure to develop or 
loss of oral tolerance. A goal of immunotherapy for food allergies is to induce 
sustained desensitization or even true long-term oral tolerance to food 
allergens through mechanisms that might in part overlap with those 
associated with the development of natural oral tolerance. 

 
 
88. Chandesris MO, Damaj G, Canioni D, Brouzes C, Lhermitte L, Hanssens K, 

Frenzel L, Cherquaoui Z, Durieu I, Durupt S, Gyan E, Beyne-Rauzy O, Launay D, 
Faure C, Hamidou M, Besnard S, Diouf M, Schiffmann A, Niault M, Jeandel PY, 
Ranta D, Gressin R, Chantepie S, Barete S, Dubreuil P, Bourget P, Lortholary O, 
Hermine O, Group CS. Midostaurin in Advanced Systemic Mastocytosis. N. 
Engl. J. Med. Jun 30 2016;374(26):2605-2607. 
http://www.ncbi.nlm.nih.gov/pubmed/27355555  

 
 
89. Camilleri M, Oduyebo I, Halawi H. Chemical and molecular factors in irritable 

bowel syndrome: current knowledge, challenges, and unanswered 
questions. Am J Physiol Gastrointest Liver Physiol. Nov 01 2016;311(5):G777-
G784. 
http://www.ncbi.nlm.nih.gov/pubmed/27609770  

 
Several chemical and molecular factors in the intestine are reported to be 
altered and to have a potentially significant role in irritable bowel syndrome 
(IBS), particularly in IBS with diarrhea. These include bile acids; short-chain 
fatty acids; mucosal barrier proteins; mast cell products such as histamine, 
proteases, and tryptase; enteroendocrine cell products; and mucosal mRNAs, 
proteins, and microRNAs. This article reviews the current knowledge and 
unanswered questions in the pathobiology of the chemical and molecular 
factors in IBS. Evidence continues to point to significant roles in pathogenesis 
of these chemical and molecular mechanisms, which may therefore constitute 
potential targets for future research and therapy. However, it is still necessary 
to address the interaction between these factors in the gut and to appraise 
how they may influence hypervigilance in the central nervous system in 
patients with IBS. 
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90. Butterfield JH, Chen D. Response of patients with indolent systemic 

mastocytosis to tamoxifen citrate. Leuk. Res. Jan 2016;40:10-16. 
http://www.ncbi.nlm.nih.gov/pubmed/26612479  

 
We examined whether tamoxifen citrate at 20mg/day for 1 year had a 
beneficial effect on laboratory findings, bone marrow mastocytosis, common 
clinical symptoms, or quality-of-life assessment for 5 women and 2 men with 
indolent systemic mastocytosis. Tamoxifen was well tolerated. We found 
significant reductions in the platelet count, serum alkaline phosphatase, and 
24-h urinary excretion of N-methylhistamine and significant increases in 
serum lactate dehydrogenase and (excluding 2 patients taking aspirin) in 24-h 
urinary excretion of 11beta-prostaglandin F2alpha. Overall, no change 
occurred in percent involvement of bone marrow by mastocytosis. Symptom 
scores were mild and did not change during the treatment. The 36-Item Short 
Form Health Survey scores for quality of life physical and mental components 
showed no marked changes. Tamoxifen, an older, nonhematotoxic 
medication, has limited activity in systemic mastocytosis at the dosage used in 
this study. 

 
 
91. Bulai Livideanu C, Apoil PA, Lepage B, Eischen M, Laurent C, Laharrague P, 

Lamant L, Tournier E, Tavitian S, Pouplard C, Recher C, Laroche M, Mailhol C, 
Dubreuil P, Hermine O, Blancher A, Paul C. Bone marrow tryptase as a 
possible diagnostic criterion for adult systemic mastocytosis. Clin. Exp. 
Allergy. Jan 2016;46(1):133-141. 
http://www.ncbi.nlm.nih.gov/pubmed/26767494  

 
BACKGROUND: Mastocytosis is difficult to diagnose, especially when systemic 
mast cell activation symptoms are not present or involve only one 
extracutaneous organ. OBJECTIVE: The main objective was to evaluate the 
accuracy of the bone marrow tryptase level in the diagnosis of systemic 
mastocytosis in patients with a clinical suspicion of mastocytosis. METHODS: 
We included all adult patients evaluated in our centre between December 
2009 and 2013 for suspected mastocytosis as part of a standardized 
procedure and who had a bone marrow and serum tryptase assay on the 
same day. The diagnosis of systemic mastocytosis was established on the 
basis of the World Health Organization criteria as the gold standard. The 
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accuracy of the bone marrow tryptase level in the diagnosis of systemic 
mastocytosis was assessed by a receiver operating characteristics curve 
analysis. The different sensitivity and specificity values, corresponding to the 
set of possible bone marrow tryptase level cut-off values, were estimated 
with 95% confidence intervals. RESULTS: Seventy-three patients were 
included. The diagnosis of systemic mastocytosis was established in 43 
patients (58.9%). The median bone marrow tryptase level was 423 mug/L 
[95% CI: 217-868] in the systemic mastocytosis group and 7.5 mug/L [95% CI: 
4.6-17.1] in the non-systemic mastocytosis group (P < 0.001). A cut-off value 
of 50 mug/L for bone marrow tryptase identified systemic mastocytosis with a 
sensitivity of 93.0% [95% CI: 80.9-98.5%] and a specificity of 90.0% [95% CI: 
73.5-97.9%]. CONCLUSION AND CLINICAL RELEVANCE: The bone marrow 
tryptase level appears to be a valuable diagnostic criterion for confirming 
systemic mastocytosis. If this diagnosis can reliably be excluded by evaluation 
of the bone marrow tryptase level, there would be no need to perform a bone 
marrow biopsy. 

 
 
92. Broesby-Olsen S, Farkas DK, Vestergaard H, Hermann AP, Moller MB, Mortz 

CG, Kristensen TK, Bindslev-Jensen C, Sorensen HT, Frederiksen H. Risk of 
solid cancer, cardiovascular disease, anaphylaxis, osteoporosis and fractures 
in patients with systemic mastocytosis: A nationwide population-based 
study. Am. J. Hematol. Nov 2016;91(11):1069-1075. 
http://www.ncbi.nlm.nih.gov/pubmed/27428296  

 
In patients with systemic mastocytosis (SM), several aspects of morbidity 
remain poorly understood. We assessed the risk of solid cancers, 
cardiovascular disease, anaphylaxis, osteoporosis, and fractures in SM 
patients. Using Danish medical registries, we conducted a nationwide 
population-based cohort study including 687 adult (>/=15 years) SM patients 
diagnosed during 1997-2012. A comparison cohort of 68,700 subjects from 
the general Danish population who were alive and without SM at the given 
SM subject's diagnosis were age- and gender-matched. Outcomes were a new 
diagnosis of solid cancer, venous thromboembolism (VTE), myocardial 
infarction (MI), stroke, anaphylaxis, osteoporosis, or fracture. For solid 
cancers the hazard ratio (HR) was 2.4 (95% confidence interval [CI] 1.9-2.8) 
with a 10-year absolute risk (AR) in the SM-cohort of 12.6% (95% CI 9.4-16.3). 
Specifically, we found a HR of 7.5 (95% CI 4.4-13.0) for melanoma and a HR of 
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2.5 (95% CI 1.7-3.5) for non-melanoma skin cancers (NMSCs). For VTE we 
found a HR of 1.9 (95% CI 1.2-3.0), with a 10-year AR of 3.9% (95% CI 2.3-6.1); 
for MI a nonsignificant increased HR of 1.4 (95% CI 0.9-2.3), with a 10-year AR 
of 1.8% (95% CI 0.9-3.2); and for stroke a HR of 1.6 (95% CI 1.1-2.3) with a 10-
year AR of 4.6% (95% CI 2.8-6.9). The HR for anaphylaxis was 7.2 (95% CI 5.3-
9.9), and the 10-year AR was 3.1% (95% CI 1.9-4.9). For osteoporosis the HR 
was 3.6 (95% CI 2.7-4.6) with a 10-year AR of 7.2% (95% CI 5.2-9.8). For 
fractures the HR was 1.2 (95% CI 0.9-1.6) and the 10-year AR was 5.9% (95% CI 
3.9-8.4). SM patients are at increased risk of solid cancers - especially 
melanoma and NMSC-and cardiovascular disease. The risk of anaphylaxis and 
osteoporosis is clearly increased in SM, though absolute risk was low in this 
population-based study. The fracture-risk was only slightly increased. Am. J. 
Hematol. 91:1069-1075, 2016. (c) 2016 Wiley Periodicals, Inc. 

 
 
93. Broesby-Olsen S, Dybedal I, Gulen T, Kristensen TK, Moller MB, Ackermann L, 

Saaf M, Karlsson MA, Agertoft L, Brixen K, Hermann P, Stylianou E, Mortz CG, 
Torfing T, Havelund T, Sander B, Bergstrom A, Bendix M, Garvey LH, Bjerrum 
OW, Valent P, Bindslev-Jensen C, Nilsson G, Vestergaard H, Hagglund H. 
Multidisciplinary Management of Mastocytosis: Nordic Expert Group 
Consensus. Acta Derm. Venereol. Jun 15 2016;96(5):602-612. 
http://www.ncbi.nlm.nih.gov/pubmed/26694951  

 
Mastocytosis is a heterogeneous group of diseases defined by an increased 
number and accumulation of mast cells, and often also by signs and 
symptoms of mast cell activation. Disease subtypes range from indolent to 
rare aggressive forms. Mastocytosis affects people of all ages and has been 
considered rare; however, it is probably underdiagnosed with potential severe 
implications. Diagnosis can be challenging and symptoms may be complex and 
involve multiple organ-systems. In general it is advised that patients should be 
referred to centres with experience in the disease offering an individualized, 
multidisciplinary approach. We present here consensus recommendations 
from a Nordic expert group for the diagnosis and general management of 
patients with mastocytosis. 

 
 
94. Bradding P, Arthur G. Mast cells in asthma - state of the art. Clin. Exp. Allergy. 

Feb 2016;46(2):194-263. 
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http://www.ncbi.nlm.nih.gov/pubmed/26567481  
 

Mast cells (MCs) play a central role in tissue homoeostasis, sensing the local 
environment through numerous innate cell surface receptors. This enables 
them to respond rapidly to perceived tissue insults with a view to initiating a 
co-ordinated programme of inflammation and repair. However, when the 
tissue insult is chronic, the ongoing release of multiple pro-inflammatory 
mediators, proteases, cytokines and chemokines leads to tissue damage and 
remodelling. In asthma, there is strong evidence of ongoing MC activation, 
and their mediators and cell-cell signals are capable of regulating many facets 
of asthma pathophysiology. This article reviews the evidence behind this. 

 
 
95. Boyden SE, Desai A, Cruse G, Young ML, Bolan HC, Scott LM, Eisch AR, Long 

RD, Lee CC, Satorius CL, Pakstis AJ, Olivera A, Mullikin JC, Chouery E, 
Megarbane A, Medlej-Hashim M, Kidd KK, Kastner DL, Metcalfe DD, Komarow 
HD. Vibratory Urticaria Associated with a Missense Variant in ADGRE2. N. 
Engl. J. Med. Feb 18 2016;374(7):656-663. 
http://www.ncbi.nlm.nih.gov/pubmed/26841242  

 
Patients with autosomal dominant vibratory urticaria have localized hives and 
systemic manifestations in response to dermal vibration, with coincident 
degranulation of mast cells and increased histamine levels in serum. We 
identified a previously unknown missense substitution in ADGRE2 (also known 
as EMR2), which was predicted to result in the replacement of cysteine with 
tyrosine at amino acid position 492 (p.C492Y), as the only nonsynonymous 
variant cosegregating with vibratory urticaria in two large kindreds. The 
ADGRE2 receptor undergoes autocatalytic cleavage, producing an 
extracellular subunit that noncovalently binds a transmembrane subunit. We 
showed that the variant probably destabilizes an autoinhibitory subunit 
interaction, sensitizing mast cells to IgE-independent vibration-induced 
degranulation. (Funded by the National Institutes of Health.). 

 
 
96. Borate U, Mehta A, Reddy V, Tsai M, Josephson N, Schnadig I. Treatment of 

CD30-positive systemic mastocytosis with brentuximab vedotin. Leuk. Res. 
May 2016;44:25-31. 
http://www.ncbi.nlm.nih.gov/pubmed/26994848  
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Systemic mastocytosis is a myeloproliferative neoplasm with varying 
presentation that is caused by infiltration of neoplastic mast cells into 
extracutaneous tissues. Cytoreductive therapy is used to control organ 
dysfunction in aggressive systemic mastocytosis and is sometimes needed for 
control of severe refractory symptoms in patients with indolent disease. 
However, current standard cytoreductive agents are limited by their 
suboptimal degree and duration of response and associated significant 
toxicities, highlighting the need for novel treatments for systemic 
mastocytosis. Recent studies have identified CD30 as a therapeutic target in 
systemic mastocytosis, as CD30 is expressed on a majority of neoplastic mast 
cells. In this case series, the clinical outcomes of 4 patients with aggressive or 
indolent systemic mastocytosis treated with the anti-CD30 antibody-drug 
conjugate brentuximab vedotin are reported. Two patients showed evidence 
of a response to treatment with a reduction in disease burden, 1 of which has 
demonstrated a durable response with ongoing benefit for more than 3 years. 
Treatment with brentuximab vedotin was well-tolerated with side effects that 
were effectively managed by dose modifications. The results presented 
suggest that brentuximab vedotin is active in systemic mastocytosis and can 
induce durable responses with a manageable toxicity profile. 

 
 
97. Bonadonna P, Bonifacio M, Zanotti R. Mast Cell Disorders In Drug 

Hypersensitivity. Curr. Pharm. Des. Sep 28 2016. 
http://www.ncbi.nlm.nih.gov/pubmed/27779084  

 
Mastocytosis is a clonal disease characterized by proliferation and 
accumulation of mast cells (MC) in different tissues, preferentially skin and 
bone marrow, leading to a wide variety of clinical manifestations, mainly 
caused by the inappropriate release of MC mediators. As a consequence, 
patients with mastocytosis may experience symptoms due to massive MC 
activation and release of mediators. Anaphylaxis is the most frequent 
manifestation of this phenomenon.Drugs are possible triggers of anaphylaxis 
in patients with mastocytosis, even though the association between 
mastocytosis and drug anaphylaxis does not appear to be as strong as 
anaphylaxis after hymenoptera sting; nevertheless, MC disorders might be 
ruled out in cases of severe systemic reactions to drugs. Moreover, the risk of 
peri-operative anaphylaxis in adults appears high, mainly in patients with 
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indolent systemic mastocytosis regardless of skin involvement. Such risk is 
probably lower in patients who have never experienced anaphylaxis and/or 
have tolerated previous general anaesthesia. However, data published about 
drug anaphylaxis in patients with MC disorders are scanty and currently it is 
not possible to provide clear recommendations. 

 
 
98. Bonadonna P, Bonifacio M, Lombardo C, Zanotti R. Hymenoptera Allergy and 

Mast Cell Activation Syndromes. Curr Allergy Asthma Rep. Jan 2016;16(1):5. 
http://www.ncbi.nlm.nih.gov/pubmed/26714690  

 
Mast cell activation syndrome (MCAS) can be diagnosed in patients with 
recurrent, severe symptoms from mast cell (MC)-derived mediators, which 
are transiently increased in serum and are attenuated by mediator-targeting 
drugs. When KIT-mutated, clonal MC are detected in these patients, a 
diagnosis of primary MCAS can be made. Severe systemic reactions to 
hymenoptera venom (HV) represent the most common form of anaphylaxis in 
patients with mastocytosis. Patients with primary MCAS and HV anaphylaxis 
are predominantly males and do not have skin lesions in the majority of cases, 
and anaphylaxis is characterized by hypotension and syncope in the absence 
of urticaria and angioedema. A normal value of tryptase (</=11.4 ng/ml) in 
these patients does not exclude a diagnosis of mastocytosis. Patients with 
primary MCAS and HV anaphylaxis have to undergo lifelong venom 
immunotherapy, in order to prevent further potentially fatal severe reactions. 

 
 
99. Bilo MB, Cichocka-Jarosz E, Pumphrey R, Oude-Elberink JN, Lange J, Jakob T, 

Bonadonna P, Fernandez J, Kosnik M, Helbling A, Mosbech H, Gawlik R, 
Niedoszytko M, Patella V, Pravettoni V, Rodrigues-Alves R, Sturm GJ, Rueff F. 
Self-medication of anaphylactic reactions due to Hymenoptera stings-an 
EAACI Task Force Consensus Statement. Allergy. Jul 2016;71(7):931-943. 
http://www.ncbi.nlm.nih.gov/pubmed/27060567  

 
An anaphylactic reaction due to a Hymenoptera sting is a clinical emergency, 
and patients, their caregivers as well as all healthcare professionals should be 
familiar with its recognition and acute management. This consensus report 
has been prepared by a European expert panel of the EAACI Interest Group of 
Insect Venom Hypersensitivity. It is targeted at allergists, clinical 
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immunologists, internal medicine specialists, pediatricians, general 
practitioners, emergency department doctors, and any other healthcare 
professional involved. The aim was to report the scientific evidence on self-
medication of anaphylactic reactions due to Hymenoptera stings, to inform 
healthcare staff about appropriate patient self-management of sting 
reactions, to propose indications for the prescription of an adrenaline auto-
injector (AAI), and to discuss other forms of medication. First-line treatment 
for Hymenoptera sting anaphylaxis is intramuscular adrenaline. Prescription of 
AAIs is mandatory in the case of venom-allergic patients who suffer from mast 
cell diseases or with an elevated baseline serum tryptase level and in 
untreated patients with a history of a systemic reaction involving at least two 
different organ systems. AAI prescription should also be considered in other 
specific situations before, during, and after stopping venom immunotherapy. 

 
 
100. Bibi S, Zhang Y, Hugonin C, Mangean MD, He L, Wedeh G, Launay JM, Van Rijn 

S, Wurdinger T, Louache F, Arock M. A new humanized in vivo model of KIT 
D816V+ advanced systemic mastocytosis monitored using a secreted 
luciferase. Oncotarget. Dec 13 2016;7(50):82985-83000. 
http://www.ncbi.nlm.nih.gov/pubmed/27783996  

 
Systemic mastocytosis are rare neoplasms characterized by accumulation of 
mast cells in at least one internal organ. The majority of systemic mastocytosis 
patients carry KIT D816V mutation, which activates constitutively the KIT 
receptor. Patient with advanced forms of systemic mastocytosis, such as 
aggressive systemic mastocytosis or mast cell leukemia, are poorly treated to 
date. Unfortunately, the lack of in vivo models reflecting KIT D816V+ 
advanced disease hampers pathophysiological studies and preclinical 
development of new therapies for such patients. Here, we describe a new in 
vivo model of KIT D816V+ advanced systemic mastocytosis developed by 
transplantation of the human ROSAKIT D816V-Gluc mast cell line in NOD-SCID 
IL-2R gamma-/- mice, using Gaussia princeps luciferase as a reporter. 
Intravenous injection of ROSAKIT D816V-Gluc cells led, in 4 weeks, to 
engraftment in all injected primary recipient mice. Engrafted cells were found 
at high levels in bone marrow, and at lower levels in spleen, liver and 
peripheral blood. Disease progression was easily monitored by repeated 
quantification of Gaussia princeps luciferase activity in peripheral blood. This 
quantification evidenced a linear relationship between the number of cells 
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injected and the neoplastic mast cell burden in mice. Interestingly, the 
secondary transplantation of ROSAKIT D816V-Gluc cells increased their 
engraftment capability. To conclude, this new in vivo model mimics at the 
best the features of human KIT D816V+ advanced systemic mastocytosis. In 
addition, it is a unique and convenient tool to study the kinetics of the disease 
and the potential in vivo activity of new drugs targeting neoplastic mast cells. 

 
 
101. Azana JM, Torrelo A, Matito A. Update on Mastocytosis (Part 1): 

Pathophysiology, Clinical Features, and Diagnosis. Actas Dermosifiliogr. Jan-
Feb 2016;107(1):5-14. 
http://www.ncbi.nlm.nih.gov/pubmed/26546030  

 
Mastocytosis is a term used to describe a heterogeneous group of disorders 
characterized by clonal proliferation of mast cells in various organs. The organ 
most often affected is the skin. Mastocytosis is a relatively rare disorder that 
affects both sexes equally. It can occur at any age, although it tends to appear 
in the first decade of life, or later, between the second and fifth decades. Our 
understanding of the pathophysiology of mastocytosis has improved greatly in 
recent years, with the discovery that somatic c-kit mutations and aberrant 
immunophenotypic features have an important role. The clinical 
manifestations of mastocytosis are diverse, and skin lesions are the key to 
diagnosis in most patients. 

 
 
102. Azana JM, Torrelo A, Matito A. Update on Mastocytosis (Part 2): Categories, 

Prognosis, and Treatment. Actas Dermosifiliogr. Jan-Feb 2016;107(1):15-22. 
http://www.ncbi.nlm.nih.gov/pubmed/26525106  

 
Mastocytosis is a term used to describe a heterogeneous group of disorders 
characterized by clonal proliferation of mast cells in different organs. The 
organ most often affected is the skin. The World Health Organization classifies 
cutaneous mastocytosis into mastocytoma, maculopapular cutaneous 
mastocytosis, and diffuse mastocytosis. The systemic variants in this 
classification are as follows: indolent systemic mastocytosis (SM), aggressive 
SM, SM with an associated clonal hematological non-mast cell lineage disease, 
mast cell leukemia, mast cell sarcoma, and extracutaneous mastocytoma. The 
two latest systemic variants are rare. Although the course of disease is 
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unpredictable in children, lesions generally resolve by early adulthood. In 
adults, however, the disease tends to persist. The goal of treatment should be 
to control clinical manifestations caused by the release of mast cell mediators 
and, in more aggressive forms of the disease, to reduce mast cell burden. 

 
 
103. Arock M. Mast cell differentiation: still open questions? Blood. Jan 28 

2016;127(4):373-374. 
http://www.ncbi.nlm.nih.gov/pubmed/26823506  

 
In this issue of Blood, Dahlin et al report on a minor circulating human mast 
cell (MC) progenitor cell population (lineage-negative [Lin-
]/CD34hi/CD117int/hi/high-affinity immunoglobulin E receptor-positive 
[FcepsilonRI+]), with an immature MC-like appearance, which is present in the 
peripheral blood (PB) of healthy individuals and of asthma subjects well 
controlled by treatment or with reduced lung function. 

 
 
104. Arber DA, Orazi A, Hasserjian R, Thiele J, Borowitz MJ, Le Beau MM, 

Bloomfield CD, Cazzola M, Vardiman JW. The 2016 revision to the World 
Health Organization classification of myeloid neoplasms and acute leukemia. 
Blood. May 19 2016;127(20):2391-2405. 
http://www.ncbi.nlm.nih.gov/pubmed/27069254  

 
The World Health Organization (WHO) classification of tumors of the 
hematopoietic and lymphoid tissues was last updated in 2008. Since then, 
there have been numerous advances in the identification of unique 
biomarkers associated with some myeloid neoplasms and acute leukemias, 
largely derived from gene expression analysis and next-generation sequencing 
that can significantly improve the diagnostic criteria as well as the prognostic 
relevance of entities currently included in the WHO classification and that also 
suggest new entities that should be added. Therefore, there is a clear need for 
a revision to the current classification. The revisions to the categories of 
myeloid neoplasms and acute leukemia will be published in a monograph in 
2016 and reflect a consensus of opinion of hematopathologists, 
hematologists, oncologists, and geneticists. The 2016 edition represents a 
revision of the prior classification rather than an entirely new classification 
and attempts to incorporate new clinical, prognostic, morphologic, 
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immunophenotypic, and genetic data that have emerged since the last 
edition. The major changes in the classification and their rationale are 
presented here. 

 
 
105. Andersson C, Tufvesson E, Diamant Z, Bjermer L. Revisiting the role of the 

mast cell in asthma. Curr. Opin. Pulm. Med. Jan 2016;22(1):10-17. 
http://www.ncbi.nlm.nih.gov/pubmed/26574723  

 
PURPOSE OF REVIEW: In humans, mast cells are ubiquitously present in 
tissues adjacent to external environment and consequently have an important 
sentential role in host defence, homeostasis and repair. Their key role in 
allergen-mediated conditions has been recognized for many decades already. 
So far, therapies targeting mast cells offered clinical efficacy in allergic 
conditions except for asthma. More recently, sophisticated sampling and 
detection techniques revealed pleiotrophic immunological and functional 
properties of mast cells in and beyond asthma with potential clinical and 
management implications. These findings bring back the mast cell as a key 
player in the field of asthma and warrant a review of the recent literature. 
RECENT FINDINGS: The heterogeneity of human mast cells has been 
recognized: MCTC expressing both tryptase and chymase and MCT expressing 
tryptase only. Apart from this subphenotyping, mast cells may comprise and 
produce several other mediators and cytokines. Their immunological and 
functional properties depend on their (co)localization within the human body 
and can alter under changing conditions (e.g. pathogens, allergens, etc). 
Recent data revealed a novel mast cell phenotype within the alveolar tissue of 
patients with asthma. Increasing evidence shows a key role for alveolar mast 
cells in the pathophysiology of viral respiratory infections and in the 
development of allergen sensitization and asthma. SUMMARY: Increasing 
evidence points toward a key role of mast cells in the pathophysiology and 
pathogenesis of asthma and this warrants further investigation and the 
development of effective targeted therapies. 

 
 
106. Alvarez-Twose I, Matito A, Morgado JM, Sanchez-Munoz L, Jara-Acevedo M, 

Garcia-Montero A, Mayado A, Caldas C, Teodosio C, Munoz-Gonzalez JI, 
Mollejo M, Escribano L, Orfao A. Imatinib in systemic mastocytosis: a phase 
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IV clinical trial in patients lacking exon 17 KIT mutations and review of the 
literature. Oncotarget. Jul 19 2016. 
http://www.ncbi.nlm.nih.gov/pubmed/27448981  

 
Resistance to imatinib has been recurrently reported in systemic mastocytosis 
(SM) carrying exon 17 KIT mutations. We evaluated the efficacy and safety of 
imatinib therapy in 10 adult SM patients lacking exon 17 KIT mutations, 9 of 
which fulfilled criteria for well-differentiated SM (WDSM). The World Health 
Organization 2008 disease categories among WDSM patients were mast cell 
(MC) leukemia (n = 3), indolent SM (n = 3) and cutaneous mastocytosis (n = 3); 
the remainder case had SM associated with a clonal haematological non-MC 
disease. Patients were given imatinib for 12 months -400 or 300 mg daily 
depending on the presence vs. absence of > 30% bone marrow (BM) MCs 
and/or signs of advanced disease-. Absence of exon 17 KIT mutations was 
confirmed in highly-purified BM MCs by peptide nucleic acid-mediated PCR, 
while mutations involving other exons were investigated by direct sequencing 
of purified BM MC DNA. Complete response (CR) was defined as resolution of 
BM MC infiltration, skin lesions, organomegalies and MC-mediator release-
associated symptoms, plus normalization of serum tryptase. Criteria for 
partial response (PR) included >/= 50% reduction in BM MC infiltration and 
improvement of skin lesions and/or organomegalies. Treatment was well-
tolerated with an overall response rate of 50%, including early and sustained 
CR in four patients, three of whom had extracellular mutations of KIT, and PR 
in one case. This later patient and all non-responders (n = 5) showed wild-type 
KIT. These results together with previous data from the literature support the 
relevance of the KIT mutational status in selecting SM patients who are 
candidates for imatinib therapy. 

 
 
107. Alvarez-Twose I, Jara-Acevedo M, Morgado JM, Garcia-Montero A, Sanchez-

Munoz L, Teodosio C, Matito A, Mayado A, Caldas C, Mollejo M, Orfao A, 
Escribano L. Clinical, immunophenotypic, and molecular characteristics of 
well-differentiated systemic mastocytosis. J. Allergy Clin. Immunol. Jan 
2016;137(1):168-178 e161. 
http://www.ncbi.nlm.nih.gov/pubmed/26100086  

 
BACKGROUND: Well-differentiated systemic mastocytosis (WDSM) is a rare 
variant of systemic mastocytosis (SM) characterized by bone marrow (BM) 
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infiltration by mature-appearing mast cells (MCs) often lacking exon 17 KIT 
mutations. Because of its rarity, the clinical and biological features of WDSM 
remain poorly defined. OBJECTIVE: We sought to determine the clinical, 
biological, and molecular features of a cohort of 33 patients with mastocytosis 
in the skin in association with BM infiltration by well-differentiated MCs and 
to establish potential diagnostic criteria for WDSM. METHODS: Thirty-three 
patients with mastocytosis in the skin plus BM aggregates of round, fully 
granulated MCs lacking strong CD25 and CD2 expression in association with 
clonal MC features were studied. RESULTS: Our cohort of patients showed 
female predominance (female/male ratio, 4:1) and childhood onset of the 
disease (91%) with frequent familial aggregation (39%). Skin involvement was 
heterogeneous, including maculopapular (82%), nodular (6%), and diffuse 
cutaneous (12%) mastocytosis. KIT mutations were detected in only 10 (30%) 
of 33 patients, including the KIT D816V (n = 5), K509I (n = 3), N819Y (n = 1), 
and I817V (n = 1) mutations. BM MCs displayed a unique immunophenotypic 
pattern consisting of increased light scatter features, overexpression of 
cytoplasmic carboxypeptidase, and aberrant expression of CD30, together 
with absent (79%) or low (21%) positivity for CD25, CD2, or both. Despite only 
9 (27%) of 33 patients fulfilling the World Health Organization criteria for SM, 
our findings allowed us to establish the systemic nature of the disease, which 
fit with the definition of WDSM. CONCLUSIONS: WDSM represents a rare 
clinically and molecularly heterogeneous variant of SM that requires unique 
diagnostic criteria to avoid a misdiagnosis of cutaneous mastocytosis per 
current World Health Organization criteria. 

 
 
108. Afrin LB, Butterfield JH, Raithel M, Molderings GJ. Often seen, rarely 

recognized: mast cell activation disease--a guide to diagnosis and 
therapeutic options. Ann. Med. 2016;48(3):190-201. 
http://www.ncbi.nlm.nih.gov/pubmed/27012973  

 
Mast cell (MC) disease has long been thought to be just the rare disease of 
mastocytosis (in various forms, principally cutaneous and systemic), with 
aberrant MC mediator release at symptomatic levels due to neoplastic MC 
proliferation. Recent discoveries now show a new view is in order, with 
mastocytosis capping a metaphorical iceberg now called "MC activation 
disease" (MCAD, i.e. disease principally manifesting inappropriate MC 
activation), with the bulk of the iceberg being the recently recognized "MC 
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activation syndrome" (MCAS), featuring inappropriate MC activation to 
symptomatic levels with little to no inappropriate MC proliferation. Given 
increasing appreciation of a great menagerie of mutations in MC regulatory 
elements in mastocytosis and MCAS, the great heterogeneity of MCAD's 
clinical presentation is unsurprising. Most MCAD patients present with 
decades of chronic multisystem polymorbidity generally of an inflammatory 
+/- allergic theme. Preliminary epidemiologic investigation suggests MCAD, 
while often misrecognized, may be substantially prevalent, making it 
increasingly important that practitioners of all stripes learn how to recognize 
its more common forms such as MCAS. We review the diagnostically 
challenging presentation of MCAD (with an emphasis on MCAS) and current 
thoughts regarding its biology, epidemiology, natural history, diagnostic 
evaluation, and treatment. 

 
 
109. Afrin LB. Mast cell activation disease and the modern epidemic of chronic 

inflammatory disease. Translational research : the journal of laboratory and 
clinical medicine. Aug 2016;174:33-59. 
http://www.ncbi.nlm.nih.gov/pubmed/26850903  

 
A large and growing portion of the human population, especially in developed 
countries, suffers 1 or more chronic, often quite burdensome ailments which 
either are overtly inflammatory in nature or are suspected to be of 
inflammatory origin, but for which investigations to date have failed to 
identify specific causes, let alone unifying mechanisms underlying the multiple 
such ailments that often afflict such patients. Relatively recently described as 
a non-neoplastic cousin of the rare hematologic disease mastocytosis, mast 
cell (MC) activation syndrome-suspected to be of greatly heterogeneous, 
complex acquired clonality in many cases-is a potential underlying/unifying 
explanation for a diverse assortment of inflammatory ailments. A brief review 
of MC biology and how aberrant primary MC activation might lead to such a 
vast range of illness is presented. 

 
 
110. Afrin LB. A new era for an old cell: heightened appreciation of mast cell 

disease emerges. Translational research : the journal of laboratory and clinical 
medicine. Aug 2016;174:1-4. 
http://www.ncbi.nlm.nih.gov/pubmed/27016701  
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111. Zanotti R, Lombardo C, Passalacqua G, Caimmi C, Bonifacio M, De Matteis G, 

Perbellini O, Rossini M, Schena D, Busa M, Marcotulli MC, Bilo MB, Franchini 
M, Marchi G, Simioni L, Bonadonna P. Clonal mast cell disorders in patients 
with severe Hymenoptera venom allergy and normal serum tryptase levels. 
J. Allergy Clin. Immunol. Jul 2015;136(1):135-139. 
http://www.ncbi.nlm.nih.gov/pubmed/25605272  

 
BACKGROUND: Systemic mastocytosis is a clonal mast cell (MC) disease that 
can lead to potentially fatal anaphylactic reactions caused by excessive MC 
mediator release. The prevalence of mastocytosis in patients with 
Hymenoptera venom allergy is high, and thus the disease should be suspected 
in patients with severe reactions caused by Hymenoptera stings and increased 
serum basal tryptase (SBT) levels. OBJECTIVE: We sought to evaluate the 
presence of clonal MC disorders in patients seen at our mastocytosis center 
with Hymenoptera sting-induced anaphylaxis, documented hypotension, 
absence of urticaria pigmentosa, and normal SBT levels. METHODS: Twenty-
two patients with Hymenoptera sting-induced anaphylaxis, without skin 
lesions, and with tryptase levels of less than 11.4 ng/mL underwent bone 
marrow evaluation. Bone mineral density was assessed in those patients with 
ascertained mastocytosis. RESULTS: In 16 of 22 patients, a diagnosis of 
indolent mastocytosis could be established, and 1 patient had a monoclonal 
MC activation syndrome. Patients with mastocytosis had higher SBT levels (P = 
.03) but only rarely had angioedema/urticaria associated with hypotension (P 
= .004). CONCLUSIONS: The absence of urticaria or angioedema in severe 
reactions to Hymenoptera stings with hypotension might represent the most 
relevant factor in identifying patients with mastocytosis, regardless of their 
serum tryptase levels. 

 
 
112. Wiechers T, Rabenhorst A, Schick T, Preussner LM, Forster A, Valent P, Horny 

HP, Sotlar K, Hartmann K. Large maculopapular cutaneous lesions are 
associated with favorable outcome in childhood-onset mastocytosis. J. 
Allergy Clin. Immunol. Dec 2015;136(6):1581-1590 e1581-1583. 
http://www.ncbi.nlm.nih.gov/pubmed/26152315  
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BACKGROUND: Mastocytosis, characterized by pathologic accumulation of 
mast cells, can manifest itself in adulthood or childhood. Pediatric patients 
usually have cutaneous mastocytosis (CM) with mast cell infiltrates limited to 
the skin and spontaneous improvement of skin lesions after several years. 
However, there are some patients with persistent disease resembling 
adulthood-onset mastocytosis. OBJECTIVE: The current classification of CM 
differentiates between 3 subforms. In clinical practice we noticed that 
different variants of these subforms might exist, particularly in patients with 
childhood-onset mastocytosis. Therefore, in the present study, we aimed to 
investigate whether specific cutaneous lesions in patients with childhood-
onset mastocytosis are associated with other disease parameters. METHODS: 
We analyzed 144 patients with a disease onset of less than age 17 years using 
a systematic dermatologic approach. RESULTS: One hundred twenty-two 
patients presented with maculopapular cutaneous mastocytosis (MPCM), 12 
patients presented with diffuse CM, and 10 patients presented with solitary 
mastocytoma of the skin. Patients with MPCM showed particularly 
heterogeneous cutaneous lesions and were therefore grouped into 3 variants 
presenting either with small lesions (MPCM-small, skin lesions <1 cm in 
diameter; n = 19), large lesions (MPCM-large, skin lesions >/= 1 cm in 
diameter; n = 89), or atypical lesions (MPCM-other, n = 14). Patients with 
MPCM-large lesions, compared with those with MPCM-small lesions, were 
characterized by significantly lower tryptase levels, shorter disease duration, 
and earlier disease onset. In addition, more patients with MPCM-large lesions 
exhibited spontaneous regression of cutaneous lesions. CONCLUSION: Our 
data show that patients with MPCM-large lesions compared with those with 
MPCM-small lesions have a more favorable disease course and suggest 
exploring the size of cutaneous lesions as a prognostic parameter in 
childhood-onset MPCM. 

 
 
113. Wedeh G, Cerny-Reiterer S, Eisenwort G, Herrmann H, Blatt K, Hadzijusufovic 

E, Sadovnik I, Mullauer L, Schwaab J, Hoffmann T, Bradner JE, Radia D, Sperr 
WR, Hoermann G, Reiter A, Horny HP, Zuber J, Arock M, Valent P. 
Identification of bromodomain-containing protein-4 as a novel marker and 
epigenetic target in mast cell leukemia. Leukemia. Nov 2015;29(11):2230-
2237. 
http://www.ncbi.nlm.nih.gov/pubmed/26055303  
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Advanced systemic mastocytosis (SM) is a life-threatening neoplasm 
characterized by uncontrolled growth and accumulation of neoplastic mast 
cells (MCs) in various organs and a poor survival. So far, no curative treatment 
concept has been developed for these patients. We identified the epigenetic 
reader bromodomain-containing protein-4 (BRD4) as novel drug target in 
aggressive SM (ASM) and MC leukemia (MCL). As assessed by 
immunohistochemistry and PCR, neoplastic MCs expressed substantial 
amounts of BRD4 in ASM and MCL. The human MCL lines HMC-1 and ROSA 
also expressed BRD4, and their proliferation was blocked by a BRD4-specific 
short hairpin RNA. Correspondingly, the BRD4-targeting drug JQ1 induced 
dose-dependent growth inhibition and apoptosis in HMC-1 and ROSA cells, 
regardless of the presence or absence of KIT D816V. In addition, JQ1 
suppressed the proliferation of primary neoplastic MCs obtained from 
patients with ASM or MCL (IC50: 100-500 nm). In drug combination 
experiments, midostaurin (PKC412) and all-trans retinoic acid were found to 
cooperate with JQ1 in producing synergistic effects on survival in HMC-1 and 
ROSA cells. Taken together, we have identified BRD4 as a promising drug 
target in advanced SM. Whether JQ1 or other BET-bromodomain inhibitors 
are effective in vivo in patients with advanced SM remains to be elucidated. 

 
 
114. Vos BJ, van der Veer E, van Voorst Vader PC, Mulder AB, van der Heide S, 

Arends S, Kluin-Nelemans JC, de Monchy JG, van Doormaal JJ, Oude Elberink 
JN. Diminished reliability of tryptase as risk indicator of mastocytosis in 
older overweight subjects. J. Allergy Clin. Immunol. Mar 2015;135(3):792-798. 
http://www.ncbi.nlm.nih.gov/pubmed/25129675  

 
BACKGROUND: Currently, measurement of serum tryptase level is the most 
commonly used test to estimate the need for bone marrow biopsy in patients 
suspected to have indolent systemic mastocytosis (ISM). Yet tryptase levels do 
not solely reflect the mast cell load and can be elevated by overweight, older 
age, and impaired renal function. The influence of these factors on urinary 
methylhistamine (MH) and methylimidazole acetic acid (MIMA) is still 
unknown. OBJECTIVE: We investigated the impact of age, body mass index 
(BMI), and kidney function on the diagnostic accuracy of tryptase, MH, and 
MIMA to select the most optimal test indicating the necessity of a bone 
marrow biopsy in ISM-suspected patients. METHODS: Retrospective data 
analysis of all adults in whom bone marrow investigations were performed 
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because of high clinical suspicion and/or elevated tryptase, MH, or MIMA. 
RESULTS: 194 subjects were included. ISM was present in 112 and absent in 
82 subjects (non-ISM). Tryptase was elevated by age and body weight in non-
ISM subjects and by BMI in ISM subjects; however, these factors did not 
influence MH or MIMA. In the total study population, the diagnostic accuracy 
of tryptase, MH, and MIMA were comparable (area under the curve 0.80, 
0.80, and 0.83). In subjects >50 years with a BMI >25 kg/m(2), the diagnostic 
accuracy of MIMA was higher compared with that of tryptase (area under the 
curve 0.93 vs 0.74; P = .011). CONCLUSION: In ISM-suspected patients >50 
years with a BMI of >25 kg/m(2), MIMA has a greater value compared with 
tryptase in estimating the need for bone marrow biopsy. 

 
 
115. Vitte J. Human mast cell tryptase in biology and medicine. Mol. Immunol. Jan 

2015;63(1):18-24. 
http://www.ncbi.nlm.nih.gov/pubmed/24793463  

 
The most abundant prestored enzyme of human mast cell secretory granules 
is the serine-protease tryptase. In humans, there are four tryptase isoforms, 
but only two of them, namely the alpha and beta tryptases, are known as 
medically important. Low levels of continuous tryptase production as an 
immature monomer makes up the major part of the baseline serum tryptase 
levels, while transient release of mature tetrameric tryptase upon mast cell 
degranulation accounts for the anaphylactic rise of serum tryptase levels. 
Serum tryptase determination contributes to the diagnosis or monitoring of 
mast cell disorders including mast cell activation - induced anaphylaxis, 
mastocytosis and a number of myeloproliferative conditions with mast cell 
lineage involvement. Baseline serum tryptase levels are predictive of the 
severity risk in some allergic conditions. 

 
 
116. Verburg M, Oldhoff JM, Klemans RJ, Lahey-de Boer A, de Bruin-Weller MS, 

Rockmann H, Sanders C, Bruijnzeel-Koomen CA, Pasmans SG, Knulst AC. Rush 
immunotherapy for wasp venom allergy seems safe and effective in patients 
with mastocytosis. European annals of allergy and clinical immunology. Nov 
2015;47(6):192-196. 
http://www.ncbi.nlm.nih.gov/pubmed/26549336  
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BACKGROUND: Patients with mastocytosis and wasp venom allergy (WA) may 
benefit from venom immunotherapy (VIT). However, fatal insect sting 
reactions have been described in mastocytosis patients despite previous 
immunotherapy. We investigated the safety and efficacy of (rush) VIT in 
patients with mastocytosis and WA. OBJECTIVE: To investigate the safety and 
efficacy of (rush) VIT in patients with mastocytosis and WA. METHODS: We 
describe nine patients with cutaneous mastocytosis and WA who received 
VIT. Cutaneous mastocytosis was confirmed by histopathology and systemic 
mastocytosis was diagnosed according to World Health Organization criteria. 
VIT was given according to a rush protocol. Given the difference in safety and 
efficacy of VIT in patients with WA and honeybee venom allergy, we reviewed 
the literature for VIT with the focus on WA patients with mastocytosis and 
addressed the difference between patients with cutaneous versus systemic 
mastocytosis. RESULTS: Nine patients had WA and mastocytosis, of whom six 
had cutaneous mastocytosis, two combined cutaneous and systemic 
mastocytosis and one systemic mastocytosis. All patients received rush IT with 
wasp venom. Most patients had only mild local side effects, with no systemic 
side effects during the course of VIT. One patient had a systemic reaction 
upon injection on one occasion, during the updosing phase, with dyspnoea 
and hypotension, but responded well to treatment. Immunotherapy was 
continued after temporary dose adjustment without problems. Two patients 
with a previous anaphylactic reaction were re-stung, without any systemic 
effects. CONCLUSIONS: VIT is safe in cutaneous mastocytosis patients with 
WA, while caution has to be made in case of systemic mastocytosis. VIT was 
effective in the patients who were re-stung. 

 
 
117. Valent P, Sotlar K, Sperr WR, Reiter A, Arock M, Horny HP. Chronic mast cell 

leukemia: a novel leukemia-variant with distinct morphological and clinical 
features. Leuk. Res. Jan 2015;39(1):1-5. 
http://www.ncbi.nlm.nih.gov/pubmed/25443885  

 
Mast cell leukemia (MCL) is a rare form of systemic mastocytosis 
characterized by leukemic expansion of mostly immature mast cells, organ 
damage, drug-resistance, and a poor prognosis. Even when treated with 
chemotherapy, most patients have a life-expectancy of less than one year. 
However, there are rare patients with MCL in whom the condition is less 
aggressive and does not cause organ damage within a short time. In these 
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patients, mast cells exhibit a more mature morphology when compared to 
acute MCL. A recently proposed classification suggests that these cases are 
referred to as chronic MCL. In the present article, we discuss clinical, 
histopathological and morphological aspects of acute and chronic MCL. 

 
 
118. Valent P. Diagnosis and management of mastocytosis: an emerging 

challenge in applied hematology. Hematology Am Soc Hematol Educ 
Program. Dec 5 2015;2015(1):98-105. 
http://www.ncbi.nlm.nih.gov/pubmed/26637707  

 
Mastocytosis is a unique and rare neoplasm defined by abnormal expansion 
and accumulation of clonal mast cells (MCs) in one or multiple organ systems. 
Most adult patients are diagnosed to have systemic mastocytosis (SM). Based 
on histological findings and disease-related organ damage, SM is classified 
into indolent SM (ISM), smoldering SM (SSM), SM with an associated 
hematologic non-MC-lineage disease (SM-AHNMD), aggressive SM (ASM), and 
MC leukemia (MCL). The clinical picture, course, and prognosis vary 
profoundly among these patients. Nonetheless, independent of the category 
of SM, neoplastic cells usually exhibit the KIT point-mutation D816V. However, 
in advanced SM, additional molecular defects are often detected and are 
considered to contribute to disease progression and drug resistance. These 
lesions include, among others, somatic mutations in TET2, SRSF2, ASXL1, CBL, 
RUNX1, and RAS. In SM-AHNMD, such mutations are often found in the 
"AHNMD component" of the disease. Clinical symptoms in mastocytosis result 
from (1) the release of proinflammatory and vasoactive mediators from MCs, 
and (2) SM-induced organ damage. Therapy of SM has to be adjusted to the 
individual patient and the SM category: in those with ISM and SSM, the goal is 
to control mediator secretion and/or mediator effects, to keep concomitant 
allergies under control, and to counteract osteoporosis, whereas in advanced 
SM (ASM, MCL, and SM-AHNMD) anti-neoplastic drugs are prescribed to 
suppress MC expansion and/or to keep AHNMD cells under control. Novel 
drugs directed against mutated KIT and/or other oncogenic kinase targets are 
tested currently in these patients. In rapidly progressing and drug-resistant 
cases, high-dose polychemotherapy and stem cell transplantation have to be 
considered. 
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119. Theoharides TC, Valent P, Akin C. Mast Cells, Mastocytosis, and Related 
Disorders. N. Engl. J. Med. Jul 9 2015;373(2):163-172. 
http://www.ncbi.nlm.nih.gov/pubmed/26154789  

 
 
120. Theoharides TC, Stewart JM, Hatziagelaki E, Kolaitis G. Brain "fog," 

inflammation and obesity: key aspects of neuropsychiatric disorders 
improved by luteolin. Frontiers in neuroscience. 2015;9:225. 
http://www.ncbi.nlm.nih.gov/pubmed/26190965  

  
Brain "fog" is a constellation of symptoms that include reduced cognition, 
inability to concentrate and multitask, as well as loss of short and long term 
memory. Brain "fog" characterizes patients with autism spectrum disorders 
(ASDs), celiac disease, chronic fatigue syndrome, fibromyalgia, mastocytosis, 
and postural tachycardia syndrome (POTS), as well as "minimal cognitive 
impairment," an early clinical presentation of Alzheimer's disease (AD), and 
other neuropsychiatric disorders. Brain "fog" may be due to inflammatory 
molecules, including adipocytokines and histamine released from mast cells 
(MCs) further stimulating microglia activation, and causing focal brain 
inflammation. Recent reviews have described the potential use of natural 
flavonoids for the treatment of neuropsychiatric and neurodegenerative 
diseases. The flavone luteolin has numerous useful actions that include: anti-
oxidant, anti-inflammatory, microglia inhibition, neuroprotection, and 
memory increase. A liposomal luteolin formulation in olive fruit extract 
improved attention in children with ASDs and brain "fog" in mastocytosis 
patients. Methylated luteolin analogs with increased activity and better 
bioavailability could be developed into effective treatments for 
neuropsychiatric disorders and brain "fog." 

 
 
121. Teodosio C, Mayado A, Sanchez-Munoz L, Morgado JM, Jara-Acevedo M, 

Alvarez-Twose I, Garcia-Montero AC, Matito A, Caldas C, Escribano L, Orfao A. 
The immunophenotype of mast cells and its utility in the diagnostic work-up 
of systemic mastocytosis. J. Leukoc. Biol. Jan 2015;97(1):49-59. 
http://www.ncbi.nlm.nih.gov/pubmed/25381388  

 
SM comprises a heterogeneous group of disorders, characterized by an 
abnormal accumulation of clonal MCs in 1 or more tissues, frequently 
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involving the skin and BM. Despite the fact that most adult patients (>90%) 
carry the same genetic lesion (D816V KIT mutation), the disease presents with 
multiple variants with very distinct clinical and biologic features, a diverse 
prognosis, and different therapeutic requirements. Recent advances in the 
standardization of the study of BM MC by MFC allowed reproducible 
identification and characterization of normal/reactive MCs and their 
precursors, as well as the establishment of the normal MC maturational 
profiles. Analysis of large groups of patients versus normal/reactive samples 
has highlighted the existence of aberrant MC phenotypes in SM, which are 
essential for the diagnosis of the disease. In turn, 3 clearly distinct and altered 
maturation-associated immunophenotypic profiles have been reported 
recently in SM, which provide criteria for the distinction between ISM patients 
with MC-restricted and multilineage KIT mutation; thus, immunphenotyping 
also contributes to prognostic stratification of ISM, particularly when analysis 
of the KIT mutation on highly purified BM cells is not routinely available in the 
diagnostic work-up of the disease. 

 
 
122. Soucie E, Brenet F, Dubreuil P. Molecular basis of mast cell disease. Mol. 

Immunol. Jan 2015;63(1):55-60. 
http://www.ncbi.nlm.nih.gov/pubmed/24768320  

 
Mastocytosis is an incurable and sometimes fatal haematological disorder 
grossly described as the accumulation of abnormal mast cells in the bone 
marrow and other organs causing tissue and organ damage. The clinical 
manifestations of this disease are extremely variable; disease phenotypes 
range from indolent to aggressive, and often present with associated non-
mast cell haematological disorders (AHNMD), mainly myeloproliferative 
neoplasm and myelodysplastic syndromes. Recent efforts to genetically 
dissect the mechanisms that define aggressive and non-aggressive 
mastocytosis have generated a list of recurrent somatic mutations in 
mastocytosis patients that are associated with and may predict the evolution 
towards aggressive disease phenotypes. Here we review these mutations and 
discuss the molecular mechanisms associated with these mutations in an 
effort to better understand the biology of this disease and to predict its onset 
and evolution, with the ultimate goal of devising new and improved 
treatment strategies. 
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123. Simons FE, Ebisawa M, Sanchez-Borges M, Thong BY, Worm M, Tanno LK, 

Lockey RF, El-Gamal YM, Brown SG, Park HS, Sheikh A. 2015 update of the 
evidence base: World Allergy Organization anaphylaxis guidelines. World 
Allergy Organ J. 2015;8(1):32. 
http://www.ncbi.nlm.nih.gov/pubmed/26525001  

 
The World Allergy Organization (WAO) Guidelines for the assessment and 
management of anaphylaxis provide a unique global perspective on this 
increasingly common, potentially life-threatening disease. Recommendations 
made in the original WAO Anaphylaxis Guidelines remain clinically valid and 
relevant, and are a widely accessed and frequently cited resource. In this 2015 
update of the evidence supporting recommendations in the Guidelines, new 
information based on anaphylaxis publications from January 2014 through 
mid- 2015 is summarized. Advances in epidemiology, diagnosis, and 
management in healthcare and community settings are highlighted. 
Additionally, new information about patient factors that increase the risk of 
severe and/or fatal anaphylaxis and patient co-factors that amplify 
anaphylactic episodes is presented and new information about anaphylaxis 
triggers and confirmation of triggers to facilitate specific trigger avoidance and 
immunomodulation is reviewed. The update includes tables summarizing 
important advances in anaphylaxis research. 

 
 
124. Schwaab J, Umbach R, Metzgeroth G, Naumann N, Jawhar M, Sotlar K, Horny 

HP, Gaiser T, Hofmann WK, Schnittger S, Cross NC, Fabarius A, Reiter A. KIT 
D816V and JAK2 V617F mutations are seen recurrently in hypereosinophilia 
of unknown significance. Am. J. Hematol. Sep 2015;90(9):774-777. 
http://www.ncbi.nlm.nih.gov/pubmed/26017288  

 
Myeloproliferative neoplasms with eosinophilia are commonly characterized 
by a normal karyotype and remain poorly defined at the molecular level. We 
therefore investigated 426 samples from patients with hypereosinophilia of 
unknown significance initially referred for screening of the FIP1L1-PDGFRA 
(FP) fusion gene also for KIT D816V and JAK2 V617F mutations. Overall, 86 
(20%) patients tested positive: FP+ in 55 (12%), KIT D816V+ in 14 (3%), and 
JAK2 V617F+ in 17 (4%) patients, respectively. To gain better insight into 
clinical characteristics, we compared these cases with 31 additional and well-
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characterized KIT D816V+ eosinophilia-associated systemic mastocytosis (SM-
eo) patients enrolled within the "German Registry on Disorders of Eosinophils 
and Mast cells." Significant differences included younger age, male 
predominance, and higher eosinophil counts for FP+ cases while abdominal 
lymphadenopathy, ascites, and serum tryptase levels >100 mug/l were 
characteristic for those with KIT D816V. Leukocytes, hemoglobin, and 
splenomegaly did not differ significantly. A median of three additional 
mutations, most frequently TET2 and SRSF2, were identified in 12/13 KIT 
D816V+ SM-eo patients with available material indicating a more complex 
molecular pathogenesis. Median survival was not reached for FP+ cases but 
was only 26 and 41 months for KIT D816V+ SM and JAK2 V617F+ MPN-eo, 
respectively. Eosinophilia of >/=2 x 10(9) /l was identified as discriminator for 
inferior survival in KIT D816V+ and/or JAK2 V617F+ patients (median survival 
20 months vs. not reached, P = 0.002). Thus, there is a clear prognostic and 
therapeutic rationale for detection of KIT D816V and JAK2 V617F in the 
diagnostic work up of eosinophilia. 

 
 
125. Rossini M, Viapiana O, Zanotti R, Tripi G, Perbellini O, Idolazzi L, Bonifacio M, 

Adami S, Gatti D. Dickkopf-1 and sclerostin serum levels in patients with 
systemic mastocytosis. Calcif. Tissue Int. May 2015;96(5):410-416. 
http://www.ncbi.nlm.nih.gov/pubmed/25694360  

 
Bone involvement, mainly osteoporosis but also osteosclerosis, is frequent in 
patients with indolent systemic mastocytosis (ISM). The recent 
characterization of the canonical Wnt/beta-catenin pathway in the regulation 
of bone remodeling provided important insights for our understanding of the 
pathophysiology of a number of conditions. The regulation of Wnt pathway in 
bone is predominantly driven by the production of receptor inhibitors such as 
Dickkopf-1 (DKK1) and sclerostin (SOST). This study aimed to explore if the 
various bone involvements in patients with ISM might be explained by 
variations in serum levels of DKK1 and SOST. This is a cross-sectional study in 
an adult ISM cohort (13 men and 13 women with diagnosed ISM) and fifty-
two healthy sex and age-matched controls. Early morning, fasting and venous 
sampling was obtained in all subjects. The main outcome measures were 
serum bone-specific alkaline phosphatase (bALP), C-terminal telopeptides of 
type I collagene (CTX), DKK1, SOST, parathyroid hormone (PTH), bone mineral 
density, and prevalent vertebral fractures. Mean DKK1 serum levels were 
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about two-folds higher in patients, than in controls (65,0 +/- 43.3 vs. 33.1 +/- 
19.4 pmol/L, respectively; p < 0.001), irrespective of the presence of 
osteoporotic or diffuse osteosclerotic bone involvement. DKK1 serum levels 
were positively correlated with PTH and both CTX and bALP. Mean SOST 
serum levels were not significantly different in patients versus controls, and 
we did not observe any significant correlation between SOST and any 
available clinical or laboratory parameters, with the only exception of a 
positive correlation with age. In conclusion, in our study, we observed that 
DKK1, but not SOST, serum levels significantly increased in ISM patients with 
various bone involvements, and correlated with PTH and bone turnover 
markers. Our results suggest that the Wnt/beta-catenin pathway is not 
primarily involved in the pathophysiology of the array of bone involvement in 
ISM. 

 
 
126. Reichard KK, Chen D, Pardanani A, McClure RF, Howard MT, Kurtin PJ, Wood 

AJ, Ketterling RP, King RL, He R, Morice WG, Hanson CA. Morphologically 
occult systemic mastocytosis in bone marrow: clinicopathologic features and 
an algorithmic approach to diagnosis. Am. J. Clin. Pathol. Sep 
2015;144(3):493-502. 
http://www.ncbi.nlm.nih.gov/pubmed/26276780  

 
OBJECTIVES: Bone marrow (BM) biopsy specimens involved by systemic 
mastocytosis (SM) typically show multifocal, compact, dense aggregates of 
spindled mast cells (MCs). However, some cases lack aggregate formation and 
fulfill the World Health Organization 2008 criteria for SM, based on minor 
criteria. METHODS: We identified 26 BM cases of KIT D816V-mutated, 
morphologically occult SM in the BM. RESULTS: All patients had some 
combination of allergic/MC activating symptoms. Peripheral blood counts 
were generally normal. BM aspirates showed 5% or less MCs, which were only 
occasionally spindled. BM biopsy specimens showed no morphologic classic 
MC lesions. Tryptase immunohistochemistry (IHC) demonstrated interstitial, 
individually distributed MCs (up to 5%) with prominent spindling, lacking 
aggregate formation. MCs coexpressed CD25 by IHC and/or flow cytometry. 
Spindled MCs constituted more than 25% of total MCs in all cases and more 
than 50% in 20 of 26 cases. CONCLUSIONS: Morphologically occult 
involvement of normal-appearing BM by SM will be missed without 
appropriate clinical suspicion and pathologic evaluation by tryptase and CD25 
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IHC and KIT D816V mutation analysis. On the basis of these findings, we 
propose a cost-effective, data-driven, evidence-based algorithmic approach to 
the workup of these cases. 

 
 
127. Ranieri G, Marech I, Pantaleo M, Piccinno M, Roncetti M, Mutinati M, Rizzo A, 

Gadaleta CD, Introna M, Patruno R, Sciorsci RL. In vivo model for 
mastocytosis: A comparative review. Crit. Rev. Oncol. Hematol. Mar 
2015;93(3):159-169. 
http://www.ncbi.nlm.nih.gov/pubmed/25465741  

 
Human mastocytosis are heterogeneous group of neoplastic diseases 
characterized by a different degree of uncontrolled mast cell (MC) 
proliferation and activation. Interestingly, human mastocytosis share several 
biological and clinical features with canine mast cell disorders, so called 
canine mast cell tumors (CMCTs). These CMCTs are the most common 
spontaneous cutaneous tumors found in dogs representing a valid model to 
study neoplastic mast cell disorders. It has been discovered that the 
pathological activation of c-Kit receptor (c-KitR), expressed by MCs, has been 
involved in the pathogenesis of neoplastic MC disorders. In this review we 
have focused on human mastocytosis in terms of: (i) epidemiology and 
classification; (ii) pathogenesis at molecular levels; (iii) clinical presentation. In 
addition, we have summarized animal models useful to study neoplastic MC 
disorders including CMCTs and murine transgenic models. Finally, we have 
revised therapeutic approaches mostly common in human and canine MCTs 
and novel tyrosine kinase inhibitors approved for CMCTs and recently 
translated in human clinical trials. 

 
 
128. Patrizi A, Tabanelli M, Neri I, Virdi A. Topical corticosteroids versus "wait and 

see" in the management of solitary mastocytoma in pediatric patients: a 
long-term follow-up. Dermatologic therapy. Mar-Apr 2015;28(2):57-61. 
http://www.ncbi.nlm.nih.gov/pubmed/25471152  

 
Management of patients affected by mastocytoma (MS) includes avoiding 
triggering factors of mast cell degranulation, and administration of 
symptomatic treatment. We evaluated topical steroid treatment efficiency on 
the clinical course of MS in a group of patients, comparing the results with 
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another untreated group.We retrospectively evaluated clinical data of 176 
patients under 15 years of age, affected by MS and referred to our 
Dermatological Pediatric Service from 1996 to 2010. Ninety-one of 176 
children were treated with topical steroids. Follow-up was possible in 130 of 
176 patients and lasted for 56.3 months on average. We compared 62 treated 
and 68 untreated patients. There was not statistic difference between the two 
groups: (i) in the number of healed or partially improved cases; and (ii) in the 
time of partial regression, although it is quicker with therapy. The time of 
healing is 16.4 months (on average) with treatment, and 34.7 months (on 
average, p = 0.001) without any treatment. The resolution of MS is 
independent of therapy administration, but the time of healing is statistically 
faster using the local steroids. An appropriate treatment with them is 
effective and safe, considering the long time needed for spontaneous 
resolution. 

 
 
129. Molderings GJ. The genetic basis of mast cell activation disease - looking 

through a glass darkly. Crit. Rev. Oncol. Hematol. Feb 2015;93(2):75-89. 
http://www.ncbi.nlm.nih.gov/pubmed/25305106  

 
Within the last decade, and in particular since 2012, research has greatly 
extended our understanding of the molecular basis of systemic mast cell 
activation disease (MCAD). Initial studies demonstrated that somatic 
mutations in the tyrosine kinase KIT led to the establishment of a clonal mast 
cell population. Recent studies, in particular those involving next generation 
sequencing analyses of advanced systemic mastocytosis, have revealed 
mutations in additional genes. The respective genes encode proteins for 
various signaling pathways, epigenetic regulators, the RNA splicing machinery, 
and transcription factors. Although almost all of the detected mutations are 
somatic in nature, transgenerational transmission of MCAD appears to be 
quite common. However, the molecular mechanisms underlying genetic 
predestination, e.g. germline mutations and the contribution of epigenetic 
processes, still await identification. The aim of the present review is to 
present and discuss available genetic findings, and to outline the relationship 
between adult-onset systemic MCAD and childhood-onset mastocytosis, often 
termed cutaneous mastocytosis, on the basis of current genetic data. Finally, 
the implications of increased knowledge of the molecular basis of MCAD in 
terms of diagnostics and therapy are discussed. 
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130. Meni C, Bruneau J, Georgin-Lavialle S, Le Sache de Peufeilhoux L, Damaj G, 

Hadj-Rabia S, Fraitag S, Dubreuil P, Hermine O, Bodemer C. Paediatric 
mastocytosis: a systematic review of 1747 cases. Br. J. Dermatol. Mar 
2015;172(3):642-651. 
http://www.ncbi.nlm.nih.gov/pubmed/25662299  

 
Paediatric mastocytosis was previously considered to be a benign and 
spontaneously regressing disease. However, this evolution is impossible to 
predict. To clarify the characteristics and course of paediatric mastocytosis, 
we performed a literature review of 1747 cases published between 1950 and 
April 2014. Lesions occurred before the age of 2 years in 90% of cases, and 
presented as urticaria pigmentosa (75% of cases), mastocytoma (20%) or 
diffuse cutaneous mastocytosis (5%). The male-to-female ratio was 1.4. KIT 
D816V mutation was detected in 34% of 215 tested patients. Clinical 
regression (complete or partial) occurred in 67% of cases and stabilization in 
27%. However, the outcome was fatal in 2.9% of patients. 

 
 
131. Matito A, Morgado JM, Sanchez-Lopez P, Alvarez-Twose I, Sanchez-Munoz L, 

Orfao A, Escribano L. Management of Anesthesia in Adult and Pediatric 
Mastocytosis: A Study of the Spanish Network on Mastocytosis (REMA) 
Based on 726 Anesthetic Procedures. Int. Arch. Allergy Immunol. 
2015;167(1):47-56. 
http://www.ncbi.nlm.nih.gov/pubmed/26160029  

 
BACKGROUND: The role of anesthesia as an elicitor of mast cell (MC) mediator 
release symptoms in mastocytosis is poorly investigated. OBJECTIVE: To 
determine the frequency and type of MC mediator release symptoms during 
anesthetic procedures in mastocytosis patients. METHODS: Medical records 
were reviewed regarding the anesthetic techniques for 501 mastocytosis 
patients (459 adults and 42 children; 95 and 5% with systemic involvement, 
respectively) who were subjected to 676 and 50 anesthetic techniques, 
respectively. General, sedation, epidural, and local anesthetic techniques 
were used in 66 (10%), 67 (10%), 76 (11%), and 515 (76%) adult patients and 
in 24 (48%), 8 (16%), 2 (4%), and 25 (50%) pediatric patients. RESULTS: The 
frequency of perioperative MC mediator-related symptoms and anaphylaxis 
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was 2 and 0.4% in the adult series and 4 and 2% among children. In the adult 
series, this frequency was significantly higher in patients who previously 
presented with anaphylaxis (p = 0.03), underwent major surgeries (p < 0.001) 
and general anesthesia (p = 0.02), and were not given prophylactic 
antimediator therapy (PAT) 1 h before the anesthesia (H1/H2 antihistamines 
and benzodiacepines; p = 0.002).Hypersensitivity and/or allergy to the 
involved drugs and latex allergy were ruled out in all but one symptomatic 
case; when PAT was given and sedation was added, some cases later tolerated 
the same anesthetic drugs. CONCLUSION: The frequency of perioperative 
anaphylaxis appears to be higher in mastocytosis patients than in the general 
population. Mastocytosis should not be a contraindication for anesthesia 
since PAT and adequate anesthetic management using the drugs with the 
safest profile appears to be effective in preventing/controlling MC mediator-
associated symptoms. 

 
 
132. Matito A, Carter M. Cutaneous and systemic mastocytosis in children: a risk 

factor for anaphylaxis? Curr Allergy Asthma Rep. May 2015;15(5):22. 
http://www.ncbi.nlm.nih.gov/pubmed/26139333  

 
Childhood mastocytosis is usually a clonal mast cell disease related to 
activating mutations in KIT. The symptoms in childhood mastocytosis are 
typically cutaneous in nature although systemic symptoms including 
anaphylaxis due to the release of mast cells (MC) mediators can also manifest. 
The prevalence of anaphylaxis reported in childhood mastocytosis is higher 
than the rates reported in the pediatric general population, but lower than 
the prevalence of anaphylaxis described in adult mastocytosis. An extensive 
cutaneous involvement was reported as a risk factor for anaphylaxis, and 
patients with diffuse cutaneous mastocytosis have been documented to have 
more severe anaphylaxis symptoms. Anaphylaxis due to unknown causes or 
idiopathic anaphylaxis was the primary etiology in pediatric mastocytosis, 
followed by foods as the most relevant identified trigger; however, 
hymenoptera stings are not a frequent trigger of anaphylaxis in children with 
mastocytosis in contrast to the adult patients. 

 
 
133. Maric I. CD30-targeting drugs: cure for mastocytosis? Blood. Dec 24 

2015;126(26):2771-2773. 
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134. Maciel TT, Moura IC, Hermine O. The role of mast cells in cancers. 

F1000Prime Rep. 2015;7:09. 
http://www.ncbi.nlm.nih.gov/pubmed/25705392  

 
Mast cells are immune cells that accumulate in the tumors and their 
microenvironment during disease progression. Mast cells are armed with a 
wide array of receptors that sense environment modifications and, upon 
stimulation, they are able to secrete several biologically active factors 
involved in the modulation of tumor growth. For example, mast cells are able 
to secrete pro-angiogenic and growth factors but also pro- and anti-
inflammatory mediators. Recent studies have allowed substantial progress in 
understanding the role of mast cells in tumorigenesis/disease progression but 
further studies are necessary to completely elucidate their impact in the 
pathophysiology of cancer. Here we review observations suggesting that mast 
cells could modulate tumor growth in humans. We also discuss the drawbacks 
related to observations from mast cell-deficient mouse models, which could 
have consequences in the determination of a potential causative relationship 
between mast cells and cancer. We believe that the understanding of the 
precise role of mast cells in tumor development and progression will be of 
critical importance for the development of new targeted therapies in human 
cancers. 

 
 
135. Lieberoth S, Thomsen SF. Cutaneous and gastrointestinal symptoms in two 

patients with systemic mastocytosis successfully treated with omalizumab. 
Case reports in medicine. 2015;2015:903541. 
http://www.ncbi.nlm.nih.gov/pubmed/25694784  

 
The pathogenesis of mastocytosis is not well defined and thus treatment 
remains challenging and remains on a palliative basis. We present two cases 
(a 48-year-old woman and a 57-year-old man) with indolent systemic 
mastocytosis in whom omalizumab (anti-IgE) reduced gastrointestinal and 
cutaneous symptoms significantly. This observation provides additional insight 
into the effects of omalizumab on systemic mastocytosis. 
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136. Kuhlen JL, Virkud YV. Pathogenesis, newly recognized etiologies, and 

management of idiopathic anaphylaxis. Discovery medicine. Feb 
2015;19(103):137-144. 
http://www.ncbi.nlm.nih.gov/pubmed/25725228  

 
Idiopathic anaphylaxis (IA) is a life-threatening allergic disease and the most 
common diagnosis given to patients following an anaphylactic event. The 
inability of the healthcare provider and the patient to identify the trigger for 
anaphylaxis makes standard allergen avoidance measures ineffectual. IA is 
diagnosed after other causes of anaphylaxis have been excluded. Mast cell 
activation syndromes (MCAS), mastocytosis, IgE to galactose-alpha-1,3-
galactose (alpha-gal), and certain medications have recently been recognized 
as causes of anaphylaxis that were previously labeled idiopathic. This review 
will describe the epidemiology and proposed theories of pathogenesis for IA, 
its diagnostic approach, its clinical management, and examine newly 
recognized disorders that were previously labeled as idiopathic anaphylaxis. 

 
 
137. Kounis NG, Giannopoulos S, Soufras GD, Kounis GN, Goudevenos J. Foods, 

Drugs and Environmental Factors: Novel Kounis Syndrome Offenders. Intern. 
Med. 2015;54(13):1577-1582. 
http://www.ncbi.nlm.nih.gov/pubmed/26134186  

 
Kounis syndrome is hypersensitivity coronary disorder induced by various 
types of environmental exposures, drugs, conditions and stents. Allergic, 
hypersensitivity, anaphylactic and anaphylactoid reactions are associated with 
this syndrome. The disorder manifests as coronary spasms, acute myocardial 
infarction and stent thrombosis and affects the cerebral and mesenteric as 
well as coronary arteries. Importantly, its manifestations are broad and its 
etiology is continuously increasing. Recently, a variety of unusual etiologies 
have been reported including Anisakis simplex, scombroid syndrome, the use 
of Gelofusin or ultrasound contrast agents, kiwifruit, fly bites, and bee stings. 
Furthermore, losartan and the paradox of corticosteroid allergy have been 
implicated as possible causes. Although not rare, Kounis syndrome is 
infrequently diagnosed. Therefore, awareness of its etiology, manifestations 
and pathophysiology is important for providing the proper diagnosis and 
treatment and determining prognosis. 

http://www.ncbi.nlm.nih.gov/pubmed/
http://www.tmsforacure.org/
http://www.ncbi.nlm.nih.gov/pubmed/25725228
http://www.ncbi.nlm.nih.gov/pubmed/26134186


The Mastocytosis Society, Inc.                                                                           Selected References-February, 2017 
 

All references and abstracts in this file were obtained from the PubMed database of the US National Library of Medicine, National Institutes of 
Health (http://www.ncbi.nlm.nih.gov/pubmed). Consult your physician regarding any application of information contained within this document! 

www.tmsforacure.org 

 
 
138. Jawhar M, Schwaab J, Schnittger S, Sotlar K, Horny HP, Metzgeroth G, Muller 

N, Schneider S, Naumann N, Walz C, Haferlach T, Valent P, Hofmann WK, 
Cross NC, Fabarius A, Reiter A. Molecular profiling of myeloid progenitor cells 
in multi-mutated advanced systemic mastocytosis identifies KIT D816V as a 
distinct and late event. Leukemia. May 2015;29(5):1115-1122. 
http://www.ncbi.nlm.nih.gov/pubmed/25567135  

 
To explore the molecular profile and its prognostic implication in systemic 
mastocytosis (SM), we analyzed the mutation status of granulocyte-
macrophage colony-forming progenitor cells (CFU-GM) in patients with KIT 
D816V(+) indolent SM (ISM, n=4), smoldering SM (SSM, n=2), aggressive SM 
(ASM, n=1), SM with associated clonal hematologic non-mast cell lineage 
disorder (SM-AHNMD, n=5) and ASM-AHNMD (n=7). All patients with (A)SM-
AHNMD (n=12) carried 1-4 (median 3) additional mutations in 11 genes 
tested, most frequently TET2, SRSF2, ASXL1, CBL and EZH2. In multi-mutated 
(A)SM-AHNMD, KIT D816V(+) single-cell-derived CFU-GM colonies were 
identified in 8/12 patients (median 60%, range 0-95). Additional mutations 
were identified in CFU-GM colonies in all patients, and logical hierarchy 
analysis indicated that mutations in TET2, SRSF2 and ASXL1 preceded KIT 
D816V. In ISM/SSM, no additional mutations were detected and CFU-GM 
colonies were exclusively KIT D816V(-). These data indicate that (a) (A)SM-
AHNMD is a multi-mutated neoplasm, (b) mutations in TET2, SRSF2 or ASXL1 
precede KIT D816V in ASM-AHNMD 

 
 
139. Jara-Acevedo M, Teodosio C, Sanchez-Munoz L, Alvarez-Twose I, Mayado A, 

Caldas C, Matito A, Morgado JM, Munoz-Gonzalez JI, Escribano L, Garcia-
Montero AC, Orfao A. Detection of the KIT D816V mutation in peripheral 
blood of systemic mastocytosis: diagnostic implications. Mod. Pathol. Aug 
2015;28(8):1138-1149. 
http://www.ncbi.nlm.nih.gov/pubmed/26067933  

 
Recent studies have found the KIT D816V mutation in peripheral blood of 
virtually all adult systemic mastocytosis patients once highly sensitive PCR 
techniques were used; thus, detection of the KIT D816V mutation in 
peripheral blood has been proposed to be included in the diagnostic work-up 
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of systemic mastocytosis algorithms. However, the precise frequency of the 
mutation, the biological significance of peripheral blood-mutated cells and 
their potential association with involvement of bone marrow hematopoietic 
cells other than mast cells still remain to be investigated. Here, we 
determined the frequency of peripheral blood involvement by the KIT D816V 
mutation, as assessed by two highly sensitive PCR methods, and investigated 
its relationship with multilineage involvement of bone marrow hematopoiesis. 
Overall, our results confirmed the presence of the KIT D816V mutation in 
peripheral blood of most systemic mastocytosis cases (161/190; 85%)-with an 
increasing frequency from indolent systemic mastocytosis without skin lesions 
(29/44; 66%) to indolent systemic mastocytosis with skin involvement 
(124/135; 92%), and more aggressive disease subtypes (11/11; 100%)-as 
assessed by the allele-specific oligonucleotide-qPCR method, which was more 
sensitive (P<.0001) than the peptide nucleic acid-mediated PCR approach 
(84/190; 44%). Although the presence of the KIT mutation in peripheral blood, 
as assessed by the allele-specific oligonucleotide-qPCR technique, did not 
accurately predict for multilineage bone marrow involvement of 
hematopoiesis, the allele-specific oligonucleotide-qPCR allele burden and the 
peptide nucleic acid-mediated-PCR approach did. These results suggest that 
both methods provide clinically useful and complementary information 
through the identification and/or quantification of the KIT D816V mutation in 
peripheral blood of patients suspected of systemic mastocytosis. 

 
 
140. Iacovazzo D, Lugli F, Piacentini S, Bianchi A, Inzani F, Larocca LM, Pagano L, De 

Marinis L. Systemic mastocytosis mimicking carcinoid syndrome. Endocrine. 
Mar 2015;48(2):718-719. 
http://www.ncbi.nlm.nih.gov/pubmed/24711221  

 
 
141. Hoffmann HJ. News in Cellular Allergology: A Review of the Human Mast Cell 

and Basophil Granulocyte Literature from January 2013 to May 2015. Int. 
Arch. Allergy Immunol. 2015;168(4):253-262. 
http://www.ncbi.nlm.nih.gov/pubmed/26895271  

 
Mast cell activation releases the mediators associated with type I allergy. As 
such, the study of mast cell activation is critical for understanding the allergic 
reaction, and for developing methods to control it. Importantly, another 

http://www.ncbi.nlm.nih.gov/pubmed/
http://www.tmsforacure.org/
http://www.ncbi.nlm.nih.gov/pubmed/24711221
http://www.ncbi.nlm.nih.gov/pubmed/26895271


The Mastocytosis Society, Inc.                                                                           Selected References-February, 2017 
 

All references and abstracts in this file were obtained from the PubMed database of the US National Library of Medicine, National Institutes of 
Health (http://www.ncbi.nlm.nih.gov/pubmed). Consult your physician regarding any application of information contained within this document! 

www.tmsforacure.org 

ligand receptor pair (compound 48/80 and MRGPRX2) that activates mast 
cells in addition to allergen-IgE-FcepsilonRI has been identified. As mast cells 
mature in tissue from hematopoietic stem cells, their physiology and 
pathophysiology is difficult to study. Mast cell lines and mast cells cultured 
from stem cells are often studied instead of tissue mast cells. There has been 
some progress in the description of the mechanism of the activation of mast 
cells, substances limiting mast cell activation and in the catalogue of proteases 
that mast cells express. Basophil granulocytes express FcepsilonRI, bind IgE 
and respond to allergen crosslinking in a very similar fashion to mast cells. In 
the recent literature, basophils were mistakenly described as antigen-
presenting cells; this has convincingly been disputed in a number of 
subsequent publications. Their function in physiology and pathophysiology is 
not known, but they are frequently used to document allergic sensitisation in 
the basophil activation test. Significant progress has been made in 
documenting the relevance of basophil activation as a second-line test in 
allergy diagnosis. Basophil reactivity and sensitivity may reflect symptom 
severity and allergen threshold, and are used to document and monitor 
allergy. The physiology and pathophysiology of allergic effector cells remain 
an important area of research. 

 
 
142. Hochhaus A, Baccarani M, Giles FJ, le Coutre PD, Muller MC, Reiter A, 

Santanastasio H, Leung M, Novick S, Kantarjian HM. Nilotinib in patients with 
systemic mastocytosis: analysis of the phase 2, open-label, single-arm 
nilotinib registration study. J. Cancer Res. Clin. Oncol. Nov 
2015;141(11):2047-2060. 
http://www.ncbi.nlm.nih.gov/pubmed/26002753  

 
PURPOSE: Activating KIT mutations are part of the pathogenesis of systemic 
mastocytosis (SM). Nilotinib is a tyrosine kinase inhibitor that potently inhibits 
activated forms of KIT. This phase 2, open-label, single-arm study 
(CAMN107A2101; www.clinicaltrials.gov NCT00109707) evaluated nilotinib in 
patients with SM. METHODS: Patients with SM [aggressive SM (ASM), indolent 
SM, or other] received nilotinib 400 mg twice daily. C-findings were collected 
retrospectively to assess response using criteria proposed after trial initiation. 
Response was evaluated using improvements in laboratory findings (for all 
patients) and ASM response criteria (for the ASM subgroup). RESULTS: In 61 
patients enrolled, the median nilotinib exposure was 232 days (range 3-1274 
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days) with a median follow-up of 34.7 months. In patients with ASM (n = 37), 
the overall response rate was 21.6 %. In the eight responders, all of whom had 
a KIT D816V mutation at any time, mast cell infiltration and tryptase level 
decreased by 70 % and 29.8 %, respectively; absolute neutrophil count 
increased by 94.7 %. Laboratory parameters also improved in the non-ASM 
subgroups. Overall survival at 24 months was 81.2 % (95 % CI 70.6-91.8 %) 
with median survival not yet reached. New or worsening grade 3/4 
hematologic adverse events (AEs) included thrombocytopenia (10.3 %), 
anemia (10.0 %), and neutropenia (6.9 %). The most common grade 3/4 
nonhematologic drug-related AEs were diarrhea (6.6 %) and headache (4.9 %). 
Eleven patients (9 with ASM, 2 with MCL) died, 10 due to progressive disease; 
7 deaths occurred >/=28 days after treatment discontinuation. CONCLUSIONS: 
Nilotinib 400 mg twice daily was effective in some patients with SM, including 
patients with mutated KIT D816V. 

 
 
143. Gotlib J. Tyrosine Kinase Inhibitors and Therapeutic Antibodies in Advanced 

Eosinophilic Disorders and Systemic Mastocytosis. Curr Hematol Malig Rep. 
Dec 2015;10(4):351-361. 
http://www.ncbi.nlm.nih.gov/pubmed/26404639  

 
World Health Organization-defined myeloproliferative neoplasms share a 
common pathobiologic theme of constitutive activation of tyrosine kinases 
(TKs). While myeloid/lymphoid neoplasms with eosinophilia and 
rearrangement of PDGFRA or PDGFRB exhibit exquisite responsiveness to 
imatinib, other eosinophilic disorders such as chronic eosinophilic leukemia-
not otherwise specified (CEL-NOS) and idiopathic hypereosinophilic syndrome 
(HES) lack recurrent gene mutations or known druggable targets. In systemic 
mastocytosis (SM), KIT D816V is identified in approximately 90 % of patients, 
but demonstrates imatinib resistance. Recently, the multikinase/KIT inhibitor 
midostaurin (PKC412) has demonstrated encouraging activity in patients with 
advanced SM, and selective KIT D816V inhibitors are entering clinical 
development. Pre-clinical rationale also exists for use of small molecule 
inhibitors of TK-linked pathways (e.g., BTK, JAK-STAT, PI3K/AKT, and FGFR1) 
that are implicated in normal or dysregulated signaling in eosinophils or mast 
cells. A complementary therapeutic approach is the use of naked antibody 
(e.g., mepolizumab and alemtuzumab) or antibody-based drug 
immunoconjugates (brentuximab vedotin) against targets expressed on the 
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surface of eosinophils or mastocytes that can block proliferation and/or 
induce apoptosis of these cells. Ultimately, biologic and molecular 
characterization of eosinophilia and SM cases will help to optimize selection 
of TK inhibitors or therapeutic antibodies for individual patients. 

 
 
144. Gonzalez-Diaz SN, Palma-Gomez S, Perez-Vanzzini R, Arias-Cruz A. 

[Mastocytosis]. Rev. Alerg. Mex. Jan-Mar 2015;62(1):60-74. 
http://www.ncbi.nlm.nih.gov/pubmed/25758114  

 
Mastocytosis is one of the eight subcategories of the myeloproliferative 
neoplasms of the classification of lymphoid and hematopoietic tissues' tumors 
of 2008 of World Health Organization; it is an heterogeneous group of 
myeloproliferative diseases characterized by the excessive proliferation of 
atypical mastocytes in morphological and immunophenotype terms, besides 
the cumulus of these cells in one or several organs or tissues, including skin, 
bone marrow, liver, spleen and lymph nodes. 

 
 
145. Gangemi S, Minciullo PL, Magliacane D, Saitta S, Loffredo S, Saija A, Cristani M, 

Marone G, Triggiani M. Oxidative stress markers are increased in patients 
with mastocytosis. Allergy. Apr 2015;70(4):436-442. 
http://www.ncbi.nlm.nih.gov/pubmed/25630934  

 
BACKGROUND: Mastocytosis is characterized by clonal proliferation of mast 
cells limited to the skin (cutaneous mastocytosis: CM and mastocytosis in the 
skin: MIS) and/or involving internal organs (systemic mastocytosis: SM). 
Oxidative stress occurring in various inflammatory and neoplastic disorders 
causes molecular damage with the production of advanced oxidation protein 
products (AOPPs) and advanced glycation end products (AGEs). We evaluated 
these markers of oxidative stress in patients with CM/MIS and SM and 
correlated their levels with the presence of symptoms related to mast cell 
activation. METHODS: Serum levels of AOPPs and AGEs in 34 patients with 
mastocytosis (23 CM/MIS and 11 SM) and 27 healthy controls were measured 
by spectrofluorimetric and spectrophotometric methods. Serum tryptase 
levels were measured by immunofluorescence. RESULTS: Serum AOPPs, but 
not AGEs, were significantly higher in patients with mastocytosis as compared 
to healthy controls. While serum tryptase levels were higher in patients with 

http://www.ncbi.nlm.nih.gov/pubmed/
http://www.tmsforacure.org/
http://www.ncbi.nlm.nih.gov/pubmed/25758114
http://www.ncbi.nlm.nih.gov/pubmed/25630934


The Mastocytosis Society, Inc.                                                                           Selected References-February, 2017 
 

All references and abstracts in this file were obtained from the PubMed database of the US National Library of Medicine, National Institutes of 
Health (http://www.ncbi.nlm.nih.gov/pubmed). Consult your physician regarding any application of information contained within this document! 

www.tmsforacure.org 

SM as compared to those with CM/MIS, there was no difference in AOPP and 
AGE concentrations between these two groups of patients. Patients with 
recurrent mediator-related symptoms had lower AOPPs and AGEs as 
compared to patients without symptoms. AOPPs and AGEs were inversely 
correlated with the severity of symptoms, and in patients with symptoms, 
AOPPs correlated with tryptase levels. DISCUSSION: Our data show that 
mastocytosis is associated with a state of increased oxidative stress that, in 
patients with mediator-related symptoms, correlates with mast cell burden as 
assessed by tryptase. Patients with symptoms presumably have an adaptive 
response resulting in lower blood levels of AOPPs and AGEs. 

 
 
146. Djelbani-Ahmed S, Chandesris MO, Mekinian A, Canioni D, Brouzes C, 

Hanssens K, Pop G, Durieu I, Durupt S, Grosbois B, Besnard S, Tournilhac O, 
Beyne-Rauzy O, Agape P, Delmer A, Ranta D, Jeandel PY, Georgin-Lavialle S, 
Frenzel L, Damaj G, Eder V, Lortholary O, Hermine O, Fain O, Soussan M. FDG-
PET/CT findings in systemic mastocytosis: a French multicentre study. 
European journal of nuclear medicine and molecular imaging. Dec 
2015;42(13):2013-2020. 
http://www.ncbi.nlm.nih.gov/pubmed/26140850  

 
INTRODUCTION: Mastocytosis is a clonal haematological disease characterized 
by uncontrolled proliferation and the activation of mast cells. The value of 
FDG-PET/CT (FDG-PET) in mastocytosis has yet to be determined. METHODS: 
We retrospectively identified patients with an established diagnosis of 
systemic mastocytosis (SM), according to the WHO criteria, who underwent 
PET using the French Reference Centre for Mastocytosis database. Semi-
quantitative and visual analysis of FDG-PET was performed and compared to 
the clinico-biological data. RESULTS: Our cohort included 19 adult patients, 
median age 65 years [range 58-74], including three with smouldering SM 
(SSM), three with aggressive SM (ASM), 10 with an associated clonal 
haematological non-mast-cell lineage disease (SM-AHNMD), and three with 
mast cell sarcoma (MCS). FDG-PET was performed at the time of the SM 
diagnosis (15/19), to evaluate lymph node (LN) activity (3/19) or the efficacy 
of therapy (1/19). FDG uptake was observed in the bone marrow (BM) (9/19, 
47%), LN (6/19, 32%), spleen (12/19, 63%), or liver (1/19, 5%). No significant 
FDG uptake was observed in the SSM and ASM patients. A pathological FDG 
uptake was observed in the BM of 6/10 patients with SM-AHNMD, appearing 
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as diffuse and homogeneous, and in the LN of 5/10 patients. All 3 MCS 
patients showed intense and multifocal BM pathological uptake, mimicking 
metastasis. No correlation was found between the FDG-PET findings and 
serum tryptase levels, BM mast cell infiltration percentage, and CD30 and CD2 
expression by mast cells. CONCLUSIONS: FDG uptake does not appear to be a 
sensitive marker of mast cell activation or proliferation because no significant 
FDG uptake was observed in most common forms of mastocytosis (notably 
purely aggressive SM). However, pathological FDG uptake was observed in the 
SM-AHNMD and in MCS cases, suggesting a role of FDG-PET in their early 
identification and as a tool of therapeutic assessment in this subgroup of 
patients. 

 
 
147. Divekar R, Butterfield J. Urinary 11beta-PGF2alpha and N-methyl histamine 

correlate with bone marrow biopsy findings in mast cell disorders. Allergy. 
Oct 2015;70(10):1230-1238. 
http://www.ncbi.nlm.nih.gov/pubmed/26095439  

 
BACKGROUND: The utility of measuring histamine and prostaglandin 
metabolites in the urine of patients with mastocytosis has not been critically 
examined in a large series of patients. This study examined the relationship 
between the extent of increase in urinary excretion of 11beta-
prostaglandinF2alpha and N-methyl histamine, with serum tryptase, whole 
blood serotonin, and bone marrow findings including morphology, percentage 
involvement, and abnormal mast cell phenotype. METHODS: This was a 
retrospective analysis of 90 patients who were continuously enrolled in the 
study for a period of 6 years (2008-2014). We recorded serum tryptase, whole 
blood serotonin, levels of urinary mast cell metabolites 11beta-
prostaglandinF2alpha and N-methyl histamine (NMH), and bone marrow 
findings. RESULTS: Urinary mast cell metabolites 11beta-prostaglandinF2alpha 
and N-methyl histamine correlated with levels of serum tryptase, mast cell 
burden in the bone marrow, the presence of mast cell aggregates, and 
atypical mast cells on bone marrow biopsy. Whole blood serotonin did not 
have a significant correlation with the serum tryptase or mast cell burden in 
the bone marrow. Urinary NMH was significantly different between c-kit 
D816V-positive and c-kit D816V-negative patients, while 11beta-
prostaglandinF2alpha was not. Urinary 11beta-prostaglandinF2alpha 24-h 
excretion >3500 ng and NMH levels >400 mug/gm Cr corresponded with the 
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high degree of bone marrow biopsies positive for atypical mast cells, the 
presence of aggregates, and c-kit mutation. CONCLUSIONS: Easily obtained 
and quantified urinary metabolites of histamine (greater than twice the upper 
limit of normal) and prostaglandin D2 (>3.4 times the upper limit of normal) 
correlate well with bone marrow findings of mastocytosis. 

 
 
148. De Matteis G, Zanotti R, Colarossi S, De Benedittis C, Garcia-Montero A, 

Bonifacio M, Sartori M, Aprili F, Caruso B, Paviati E, Carli G, Perbellini O, Zamo 
A, Bonadonna P, Pizzolo G, Guidi G, Martinelli G, Soverini S. The impact of 
sensitive KIT D816V detection on recognition of indolent Systemic 
Mastocytosis. Leuk. Res. Mar 2015;39(3):273-278. 
http://www.ncbi.nlm.nih.gov/pubmed/25582384  

 
Patients with Systemic Mastocytosis (SM) need a highly sensitive diagnostic 
test for D816V detection of the KIT receptor gene. Along with 
histology/cytology and flow cytometry evaluation, bone marrow (BM) from 
110 consecutive adult patients referred with a suspicion of SM to 
Multidisciplinary Outpatient Clinic for Mastocytosis in Verona were tested 
both by Amplification Refractory Mutation System Reverse Transcriptase 
quantitative real time Polymerase Chain Reaction (ARMS-RT-qPCR) and RT-
PCR+Restriction Fragment Length Polymorphism (RFLP) followed by 
Denaturing-High Performance Liquid Chromatography (D-HPLC) and Sanger 
sequencing. ARMS-RT-qPCR identified D816V mutation in 77 patients, 
corresponding to 100% of cases showing CD25(+) mast cells (MCs) whereas 
RT-PCR+RFLP/D-HPLC+sequencing revealed D816V mutations in 47 patients. 
According to the 2008 WHO criteria 75 SM, 1 Cutaneous Mastocytosis (CM), 1 
monoclonal MC activation syndrome (MMAS), and 1 SM Associated with 
Haematologic Non-Mast Cell Disorder (SM-AHNMD) were diagnosed. 
Seventeen out 75 SM patients (23%) would have not satisfied sufficient WHO 
criteria on the basis of the sole RT-PCR+RFLP: these patients had significantly 
lower serum tryptase levels and amount of CD25(+) MCs. Therefore, ARMS-
RT-qPCR might result particularly useful, in patients that do not fulfil major 
BM histological criterion, for the recognition of indolent SM with a very low 
MC burden. 
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149. Castells MC, Hornick JL, Akin C. Anaphylaxis after hymenoptera sting: is it 
venom allergy, a clonal disorder, or both? J Allergy Clin Immunol Pract. May-
Jun 2015;3(3):350-355. 
http://www.ncbi.nlm.nih.gov/pubmed/25858055  

 
A 47-year-old man presented with loss of consciousness 5 minutes after being 
stung by a yellow jacket in his backyard. Epinephrine and fluids were required 
for resuscitation. Allergy evaluation revealed specific IgE to yellow jacket and 
honeybee, and the patient was started on venom immunotherapy. He had 
systemic reactions during buildup and a severe anaphylactic episode requiring 
3 doses of intramuscular epinephrine at maintenance doses. Immunotherapy 
was discontinued. Serum tryptase level after 1 such episode was 29 ng/mL, 
with a baseline level of 25 ng/mL 4 weeks later. The physical examination was 
unremarkable including no skin lesions of cutaneous mastocytosis. Because of 
elevated baseline tryptase level, a bone marrow biopsy was performed, which 
revealed multifocal dense infiltrates of mast cells. A diagnosis of systemic 
mastocytosis was made. The patient was treated with omalizumab and was 
able to tolerate immunotherapy and is currently maintained on lifelong 
immunotherapy. He was restung in the field and has not had anaphylaxis. 

 
 
150. Castells MC. A New Era for Drug Desensitizations. J Allergy Clin Immunol 

Pract. Jul-Aug 2015;3(4):639-640. 
http://www.ncbi.nlm.nih.gov/pubmed/26164579  

 
 
151. Carvalhosa AB, Aouba A, Damaj G, Canioni D, Brouzes C, Gyan E, Durupt S, 

Durieu I, Cathebras P, Costedoat-Chalumeau N, Launay D, Pilmis B, Barete S, 
Frenzel L, Lortholary O, Hermine O, Hermans C, Chandesris MO. A French 
National Survey on Clotting Disorders in Mastocytosis. Medicine (Baltimore). 
Oct 2015;94(40):e1414. 
http://www.ncbi.nlm.nih.gov/pubmed/26447996  

 
Mastocytosis is characterized by a clonal mast cell proliferation with organ 
infiltration and uncontrolled degranulation. Although not characteristic and 
poorly explained, some patients develop clotting abnormalities. We 
retrospectively identified patients with established diagnosis of mastocytosis 
and related clotting abnormalities (clinical and/or biological) using the 
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national French Reference Centre for Mastocytosis database. From our cohort 
of 14 adult patients with clotting abnormalities (median age 46 years [range 
26-75]), 4 had a presentation suggestive of a primary hemostasis disorder 
alone (by their symptoms and/or abnormal clotting tests [PFA, von 
Willebrand's disease [vWD] screening]) and 10 had a laboratory impairment of 
secondary hemostasis. Among these, 7 had bleeds characteristic of a 
coagulation cascade disorder (severe/life-threatening in 5 and mild in 2 
patients). Clotting abnormalities were of variable severity, typically related to 
intense crisis of degranulation, such as anaphylactic reactions, and/or to 
severe organ infiltration by mast cells. Importantly, classical hemostatic 
management with platelet transfusion, fresh frozen plasma, or vitamin K 
infusions was unsuccessful, as opposed to the use of agents inhibiting mast 
cell activity, particularly steroids. This illustrates the crucial role of mast cell 
mediators such as tryptase and heparin, which interfere both with primary 
(mainly via inhibition of von Willebrand factor) and secondary hemostasis. 
There was interestingly an unusually high number of aggressive mastocytosis 
(particularly mast cell leukemia) and increased mortality in the group with 
secondary hemostasis disorders (n = 5, 36% of the whole cohort). Mast cell 
degranulation and/or high tumoral burden induce both specific biologic 
antiaggregant and anticoagulant states with a wide clinical spectrum ranging 
from asymptomatic to life-threatening bleeds. Hemostatic control is achieved 
by mast cell inhibitors such as steroids. 

 
 
152. Carter MC, Metcalfe DD, Clark AS, Wayne AS, Maric I. Abnormal bone marrow 

histopathology in paediatric mastocytosis. Br. J. Haematol. Mar 
2015;168(6):865-873. 
http://www.ncbi.nlm.nih.gov/pubmed/25429914  

 
The diagnostic criteria for paediatric mastocytosis are largely based on adult 
studies and bone marrow findings are not well described in children. We 
evaluated use of the World Health Organization (WHO) criteria for the 
diagnosis of systemic disease in paediatric mastocytosis. In addition, we 
identified unique clinico-histopathological features within the biopsies. One 
hundred and thirteen children with paediatric mastocytosis were evaluated at 
the National Institutes of Health between 1986 and 2013. Complete bone 
marrow evaluations were performed in 50 cases. Seven children had repeat 
procedures. Bone marrows were analysed by histopathology, flow cytometry 
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and for KIT D816V. Bone marrow biopsies displayed mild atypical 
haematopoietic maturation, increased haematogones and hypocellularity in a 
sub-set of patients with urticaria pigmentosa, diffuse cutaneous mastocytosis 
and indolent systemic mastocytosis. Hypocellularity was most pronounced in 
those with urticaria pigmentosa. Haematogones were highest, on average, in 
patients with diffuse cutaneous mastocytosis or mastocytomas. There was no 
evidence of peripheral blood cytopenias, myelodysplastic syndrome, 
myeloproliferative neoplasm or leukaemia within this cohort. The WHO 
criteria are applicable for the diagnosis of systemic mastocytosis in 
paediatrics. Although unsuspected bone marrow findings typically seen in 
myeloproliferative disorders are frequent in paediatric mastocytosis, patients 
within this study remained clinically stable without progression to a more 
aggressive variant. 

 
 
153. Carter MC, Clayton ST, Komarow HD, Brittain EH, Scott LM, Cantave D, Gaskins 

DM, Maric I, Metcalfe DD. Assessment of clinical findings, tryptase levels, 
and bone marrow histopathology in the management of pediatric 
mastocytosis. J. Allergy Clin. Immunol. Dec 2015;136(6):1673-1679 e1673. 
http://www.ncbi.nlm.nih.gov/pubmed/26044856  

 
BACKGROUND: The management of children with pediatric mastocytosis 
poses a challenge. This is because there is limited information as to the 
application of clinical and laboratory findings and bone marrow 
histopathology as they relate to medical intervention and communication. 
OBJECTIVE: We sought to examine clinical aspects of pediatric mastocytosis in 
relationship to serum tryptase levels and bone marrow pathology to provide 
practical guidance for management. METHODS: Between 1986 and 2012, 105 
children were evaluated at the National Institutes of Health. Organomegaly 
was confirmed by means of ultrasound. Baseline tryptase levels and at least 1 
subsequent tryptase measurement was available in 84 and 37 of these 
children, respectively. Fifty-three children underwent a bone marrow 
examination. These data were used to examine relationships between clinical 
findings, tryptase levels, and marrow histopathology. RESULTS: In patients 
with high tryptase levels and severe mediator symptoms, all with 
organomegaly had systemic disease, and none without organomegaly had 
systemic disease. Serum tryptase levels differed significantly between patients 
with urticaria pigmentosa and those with diffuse cutaneous (P < .0001) and 
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systemic mastocytosis (P < .0001) and in all 3 categories versus control 
subjects (P < .0001). Tryptase levels and symptoms decreased over time in 
most patients, and tryptase levels correlated with bone marrow mast cell 
burden in patients with systemic mastocytosis (P < .0001). There was a 
significant relationship between clinical resolution and the percentage 
decrease in tryptase levels (P = .0014). CONCLUSIONS: The majority of 
children experienced major or complete disease resolution (57%), whereas 
the remainder exhibited partial improvement. Organomegaly was a strong 
indicator of systemic disease. Serum tryptase levels furthered classification 
and reflected clinicopathologic findings, while sequential tryptase 
measurements were useful in supplementing clinical judgment as to disease 
course. 

 
 
154. Broesby-Olsen S, Oropeza AR, Bindslev-Jensen C, Vestergaard H, Moller MB, 

Siebenhaar F, Kristensen T, Mortz CG. Recognizing mastocytosis in patients 
with anaphylaxis: value of KIT D816V mutation analysis of peripheral blood. 
J. Allergy Clin. Immunol. Jan 2015;135(1):262-264. 
http://www.ncbi.nlm.nih.gov/pubmed/25091436  

 
 
155. Bonadonna P, Pagani M, Aberer W, Bilo MB, Brockow K, Oude Elberink H, 

Garvey L, Mosbech H, Romano A, Zanotti R, Torres MJ. Drug hypersensitivity 
in clonal mast cell disorders: ENDA/EAACI position paper. Allergy. Jul 
2015;70(7):755-763. 
http://www.ncbi.nlm.nih.gov/pubmed/25824492  

 
Mastocytosis is a clonal disorder characterized by the proliferation and 
accumulation of mast cells (MC) in different tissues, with a preferential 
localization in skin and bone marrow (BM). The excess of MC in mastocytosis 
as well as the increased releasability of MC may lead to a higher frequency 
and severity of immediate hypersensitivity reactions. Mastocytosis in adults is 
associated with a history of anaphylaxis in 22-49%. Fatal anaphylaxis has been 
described particularly following hymenoptera stings, but also occasionally 
after the intake of drugs such as nonsteroidal anti-inflammatory drugs, 
opioids and drugs in the perioperative setting. However, data on the 
frequency of drug hypersensitivity in mastocytosis and vice versa are scarce 
and evidence for an association appears to be limited. Nevertheless, clonal 
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MC disorders should be ruled out in cases of severe anaphylaxis: basal serum 
tryptase determination, physical examination for cutaneous mastocytosis 
lesions, and clinical characteristics of anaphylactic reaction might be useful for 
differential diagnosis. In this position paper, the ENDA group performed a 
literature search on immediate drug hypersensitivity reactions in clonal MC 
disorders using MEDLINE, EMBASE, and Cochrane Library, reviewed and 
evaluated the literature in five languages using the GRADE system for quality 
of evidence and strength of recommendation. 

 
 
156. Bonadonna P, Bonifacio M, Lombardo C, Zanotti R. Hymenoptera Anaphylaxis 

and C-kit Mutations: An Unexpected Association. Curr Allergy Asthma Rep. 
Aug 2015;15(8):49. 
http://www.ncbi.nlm.nih.gov/pubmed/26149588  

 
Clinical manifestations of mastocytosis in adults comprise signs and symptoms 
linked to mast cell (MC) activation, including anaphylaxis. Depending on MC 
burden, adults can be diagnosed with systemic mastocytosis, when the WHO 
criteria are fulfilled, or with other clonal MC disorders, characterized by MC 
mediator symptoms and demonstration of activating KIT mutations and/or 
expression of CD25 on MCs. There is a specific link between mastocytosis and 
hymenoptera venom allergy (HVA): the reported frequency of HVA in 
mastocytosis is 20-50 % and raises to 60-80 % in patients affected by indolent 
systemic mastocytosis without skin lesions. The presentation of HVA 
characterized by severe hypotension in the absence of urticarial or 
angioedema is typical in patient with an underlying MC disorder, even in the 
presence of normal baseline serum tryptase levels. 

 
 
157. Blatt K, Cerny-Reiterer S, Schwaab J, Sotlar K, Eisenwort G, Stefanzl G, 

Hoermann G, Mayerhofer M, Schneeweiss M, Knapp S, Rulicke T, 
Hadzijusufovic E, Bauer K, Smiljkovic D, Willmann M, Reiter A, Horny HP, 
Valent P. Identification of the Ki-1 antigen (CD30) as a novel therapeutic 
target in systemic mastocytosis. Blood. Dec 24 2015;126(26):2832-2841. 
http://www.ncbi.nlm.nih.gov/pubmed/26486787  

 
The Ki-1 antigen (CD30) is an established therapeutic target in patients with 
Hodgkin lymphoma and anaplastic large-cell lymphoma. We have recently 
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shown that CD30 is expressed abundantly in the cytoplasm of neoplastic mast 
cells (MCs) in patients with advanced systemic mastocytosis (SM). In the 
current study, we asked whether CD30 is expressed on the surface of 
neoplastic MCs in advanced SM, and whether this surface structure may serve 
as therapeutic target in SM. As assessed by flow cytometry, CD30 was found 
to be expressed on the surface of neoplastic MCs in 3 of 25 patients (12%) 
with indolent SM, 4 of 7 patients (57%) with aggressive SM, and 4 of 7 
patients (57%) with MC leukemia. The immature RAS-transformed human MC 
line MCPV-1.1 also expressed cell surface CD30, whereas the KIT-transformed 
MC line HMC-1.2 expressed no detectable CD30. The CD30-targeting 
antibody-conjugate brentuximab-vedotin inhibited proliferation in neoplastic 
MCs, with lower IC50 values obtained in CD30(+) MCPV-1.1 cells (10 
microg/mL) compared with CD30(-) HMC-1.2 cells (>50 microg/mL). In 
addition, brentuximab-vedotin suppressed the engraftment of MCPV-1.1 cells 
in NSG mice. Moreover, brentuximab-vedotin produced apoptosis in all 
CD30(+) MC lines tested as well as in primary neoplastic MCs in patients with 
CD30(+) SM, but did not induce apoptosis in neoplastic MCs in patients with 
CD30(-) SM. Furthermore, brentuximab-vedotin was found to downregulate 
anti-IgE-induced histamine release in CD30(+) MCs. Finally, brentuximab-
vedotin and the KIT D816V-targeting drug PKC412 produced synergistic 
growth-inhibitory effects in MCPV-1.1 cells. Together, CD30 is a promising 
new drug target for patients with CD30(+) advanced SM. 

 
 
158. Barete S, Lortholary O, Damaj G, Hirsch I, Chandesris MO, Elie C, Hamidou M, 

Durieu I, Suarez F, Grosbois B, Limal N, Gyan E, Larroche C, Guillet G, Kahn JE, 
Casassus P, Amazzough K, Coignard-Biehler H, Georgin-Lavialle S, Lhermitte L, 
Fraitag S, Canioni D, Dubreuil P, Hermine O. Long-term efficacy and safety of 
cladribine (2-CdA) in adult patients with mastocytosis. Blood. Aug 20 
2015;126(8):1009-1016; quiz 1050. 
http://www.ncbi.nlm.nih.gov/pubmed/26002962  

 
Mastocytosis (M) is a clonal myeloid-disabling disorder for which no curative 
therapy is currently available. Cladribine (2-chlorodeoxyadenosine [2-CdA]) is 
a synthetic purine analog cytoreductive treatment, for which efficacy is mostly 
reported in advanced M. Here we report, with a long-term follow-up period 
(>10 years) efficacy and safety in 68 adult patients with M (36 [53%] had 
indolent M and 32 [47%] had advanced M) treated by 2-CdA (0.14 mg/kg in 
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infusion or subcutaneously, days 1-5; repeated at 4-12 weeks until 1 to 9 
courses). Median 2-CdA courses number was 3.7 (1-9). The overall response 
rate was 72% (complete remission [R]/major/partial R: 0%/47%/25%) and 
according to indolent/advanced M was 92% (major/partial R: 56%/36%) and 
50% (major/partial R: 37.5%/12.5%), respectively. Clinical improvement was 
observed for 10 of 11 mediator release and 6 of 7 mast cell infiltration-related 
symptoms including urticaria pigmentosa and organomegaly (P < .02). Serum 
tryptase levels decreased (P = .01). Median durations of response were 3.71 
(0.1-8) and 2.47 (0.5-8.6) years for indolent and aggressive M, respectively. 
The most frequent grade 3/4 toxicities were lymphopenia (82%), neutropenia 
(47%), and opportunistic infections (13%). 2-CdA appears to provide a 
significant efficacy with some toxicity in various M subtypes, mostly in 
indolent M, refractory to multiple symptomatic therapies. 

 
 
159. Arock M, Sotlar K, Akin C, Broesby-Olsen S, Hoermann G, Escribano L, 

Kristensen TK, Kluin-Nelemans HC, Hermine O, Dubreuil P, Sperr WR, 
Hartmann K, Gotlib J, Cross NC, Haferlach T, Garcia-Montero A, Orfao A, 
Schwaab J, Triggiani M, Horny HP, Metcalfe DD, Reiter A, Valent P. KIT 
mutation analysis in mast cell neoplasms: recommendations of the 
European Competence Network on Mastocytosis. Leukemia. Jun 
2015;29(6):1223-1232. 
http://www.ncbi.nlm.nih.gov/pubmed/25650093  

 
Although acquired mutations in KIT are commonly detected in various 
categories of mastocytosis, the methodologies applied to detect and quantify 
the mutant type and allele burden in various cells and tissues are poorly 
defined. We here propose a consensus on methodologies used to detect KIT 
mutations in patients with mastocytosis at diagnosis and during follow-up 
with sufficient precision and sensitivity in daily practice. In addition, we 
provide recommendations for sampling and storage of diagnostic material as 
well as a robust diagnostic algorithm. Using highly sensitive assays, KIT D816V 
can be detected in peripheral blood leukocytes from most patients with 
systemic mastocytosis (SM) that is a major step forward in screening and SM 
diagnosis. In addition, the KIT D816V allele burden can be followed 
quantitatively during the natural course or during therapy. Our 
recommendations should greatly facilitate diagnostic and follow-up 
investigations in SM in daily practice as well as in clinical trials. In addition, the 
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new tools and algorithms proposed should lead to a more effective screen, 
early diagnosis of SM and help to avoid unnecessary referrals. 

 
 
160. Arock M, Akin C, Hermine O, Valent P. Current treatment options in patients 

with mastocytosis: status in 2015 and future perspectives. Eur. J. Haematol. 
Jun 2015;94(6):474-490. 
http://www.ncbi.nlm.nih.gov/pubmed/25753531  

 
Mastocytosis is a term referring to a heterogeneous group of disorders 
characterized by abnormal mast cell (MC) accumulation in the skin and/or 
internal organs. In children, the disease involves mostly the skin (cutaneous 
mastocytosis; CM), whereas in adults, the disease is usually systemic (systemic 
mastocytosis; SM). Advanced SM variants with end-organ damage and 
reduced life expectancy have also been described, but are rare. Clinical signs 
and symptoms in SM result from excessive mediator release by MCs and, in 
aggressive forms, from organ failure related to MC infiltration. As a 
consequence, treatment of indolent SM aims primarily at the control of 
symptoms caused by MC mediator release. By contrast, in advanced SM, such 
as aggressive SM, MC leukemia, and MC sarcoma, intensive (chemo)therapy 
with or without allogeneic stem cell transplantation has to be considered. In 
addition, activating mutations in KIT (mostly KIT D816V in adults) are found in 
most patients with SM, so that targeted therapies aimed at blocking mutant 
KIT variants or/and downstream signaling pathways are currently being 
developed. Other targets, such as specific surface antigens expressed on 
neoplastic MCs, might be considered for the development of future therapies 
in advanced SM. 

 
 
161. Alpay Kanitez N, Erer B, Dogan O, Buyukbabani N, Baykal C, Sindel D, Tanakol 

R, Yavuz AS. Osteoporosis and Osteopathy Markers in Patients with 
Mastocytosis. Turk J Haematol. Mar 5 2015;32(1):43-50. 
http://www.ncbi.nlm.nih.gov/pubmed/25805674  

 
OBJECTIVE: Osteoporosis, osteosclerosis, and lytic bone lesions have been 
observed in patients with systemic mastocytosis (SM). We examined bone 
mineral density (BMD) biochemical turnover markers and serum tryptase 
levels in SM, which is considered a rare disease. MATERIALS AND METHODS: 
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Seventeen adult patients (5 females, 12 males; median age: 33 years, range: 
20-64) with mastocytosis were included in this study. We investigated the 
value of quantitative ultrasound (QUS) of the calcaneus in the assessment of 
BMD in SM patients, as well as BMD of the lumbar spine (L1-L4), femoral neck, 
and distal radius using dual energy x-ray absorptiometry (DXA) and plasma 
tryptase levels, biochemical markers of bone turnover. RESULTS: At lumbar 
spine L1-L4, the femoral neck, and the distal radius or as calcaneus stiffness, 
12 of 17 patients had T-scores of less than -1 at least at 1 site, reflecting 
osteopenia. Three of 17 patients had T-scores showing osteoporosis (T-score 
<-2.5). There was no relationship between DXA and bone lesion severity. We 
also found a significant positive correlation between tryptase levels and 
disease severity, as well as between disease severity and pyridinoline (p<0.01 
by Spearman's test). CONCLUSION: DXA and calcaneal QUS may not be 
appropriate techniques to assess bone involvement in SM patients because of 
the effects of osteosclerosis. This study further shows that the osteoclastic 
marker pyridinoline is helpful in patients with severe disease activity and 
sclerotic bone lesions to show bone demineralization. 

 
 
162. Akin C. Mast cell activation syndromes presenting as anaphylaxis. Immunol 

Allergy Clin North Am. May 2015;35(2):277-285. 
http://www.ncbi.nlm.nih.gov/pubmed/25841551  

 
Anaphylaxis results from severe systemic mast cell activation. In addition to 
IgE-mediated and physical triggers, it may occur with a clonal mast cell disease 
and in an idiopathic fashion without clear provoking factors. Disorders of mast 
cell activation are classified into primary (clonal), secondary, and idiopathic. 
Mast cell activation syndrome (MCAS) is a multisystem disorder characterized 
by objective documentation of elevated mast cell mediators during attacks 
and a favorable response to antimediator therapy. It should be considered in 
the differential diagnosis of patients presenting with recurrent anaphylaxis 
without a clear cause. This article discusses the diagnosis of MCAS. 

 
 
163. Akin C. Cladribine for mastocytosis: benefits and risks. Blood. Aug 20 

2015;126(8):931-932. 
http://www.ncbi.nlm.nih.gov/pubmed/26294717  
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In this issue of Blood, Barete et al report the safety and efficacy of cladribine 
in 68 adult patients with mastocytosis. 

 
 
164. Afrin LB, Pohlau D, Raithel M, Haenisch B, Dumoulin FL, Homann J, Mauer UM, 

Harzer S, Molderings GJ. Mast cell activation disease: An underappreciated 
cause of neurologic and psychiatric symptoms and diseases. Brain. Behav. 
Immun. Nov 2015;50:314-321. 
http://www.ncbi.nlm.nih.gov/pubmed/26162709  

 
Neurologists and psychiatrists frequently encounter patients whose central 
and/or peripheral neurologic and/or psychiatric symptoms (NPS) are 
accompanied by other symptoms for which investigation finds no unifying 
cause and for which empiric therapy often provides little to no benefit. 
Systemic mast cell activation disease (MCAD) has rarely been considered in 
the differential diagnosis in such situations. Traditionally, MCAD has been 
considered as just one rare (neoplastic) disease, mastocytosis, generally 
focusing on the mast cell (MC) mediators tryptase and histamine and the 
suggestive, blatant symptoms of flushing and anaphylaxis. Recently another 
form of MCAD, MC activation syndrome (MC), has been recognized, featuring 
inappropriate MC activation with little to no neoplasia and likely much more 
heterogeneously clonal and far more prevalent than mastocytosis. There also 
has developed greater appreciation for the truly very large menagerie of MC 
mediators and their complex patterns of release, engendering complex, 
nebulous presentations of chronic and acute illness best characterized as 
multisystem polymorbidity of generally inflammatory +/- allergic themes--
including very wide arrays of central and peripheral NPS. Significantly helpful 
treatment--including for neuropsychiatric issues--usually can be identified 
once MCAD is accurately diagnosed. We describe MCAD's pathogenesis, 
presentation (focusing on NPS), and therapy, especially vis-a-vis 
neuropsychotropes. Since MCAD patients often present NPS, neurologists and 
psychiatrists have the opportunity, in recognizing the diagnostic possibility of 
MCAD, to short-circuit the often decades-long delay in establishing the correct 
diagnosis required to identify optimal therapy. 

 
 
165. Afrin LB, Khoruts A. Mast Cell Activation Disease and Microbiotic 

Interactions. Clin. Ther. May 01 2015;37(5):941-953. 
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http://www.ncbi.nlm.nih.gov/pubmed/25773459  
 

PURPOSE: This article reviews the diagnostically challenging presentation of 
mast cell activation disease (MCAD) and current thoughts regarding 
interactions between microbiota and MCs. METHODS: A search for all studies 
on interactions between mast cells, mast cell activation disease, and 
microbiota published on pubmed.gov and scholar.google.com between 1960 
and 2015 was conducted using the search terms mast cell, mastocyte, 
mastocytosis, mast cell activation, mast cell activation disease, mast cell 
activation syndrome, microbiome, microbiota. A manual review of the 
references from identified studies was also conducted. Studies were excluded 
if they were not accessible electronically or by interlibrary loan. FINDINGS: 
Research increasingly is revealing essential involvement of MCs in normal 
human biology and in human disease. Via many methods, normal MCs-
present sparsely in every tissue-sense their environment and reactively exert 
influences that, directly and indirectly, locally and remotely, improve health. 
The dysfunctional MCs of the "iceberg" of MCAD, on the other hand, sense 
abnormally, react abnormally, activate constitutively, and sometimes (in 
mastocytosis, the "tip" of the MCAD iceberg) even proliferate neoplastically. 
MCAD causes chronic multisystem illness generally, but not necessarily, of an 
inflammatory +/- allergic theme and with great variability in behavior among 
patients and within any patient over time. Furthermore, the range of signals 
to which MCs respond and react include signals from the body's microbiota, 
and regardless of whether an MCAD patient has clonal mastocytosis or the 
bulk of the iceberg now known as MC activation syndrome (also suspected to 
be clonal but without significant MC proliferation), dysfunctional MCs interact 
as dysfunctionally with those microbiota as they interact with other human 
tissues, potentially leading to many adverse consequences. IMPLICATIONS: 
Interactions between microbiota and MCs are complex at baseline. The 
potential for both pathology and benefit may be amplified when 
compositionally variant microbiota interact with aberrant MCs in various 
types of MCAD. More research is needed to better understand and leverage 
these interactions. 

 
 
166. Weiler CR, Butterfield J. Mast cell sarcoma: clinical management. Immunol 

Allergy Clin North Am. May 2014;34(2):423-432. 
http://www.ncbi.nlm.nih.gov/pubmed/24745684  
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Mast cell sarcoma is a disorder that results in abnormal mast cells as 
identified by morphology, special stains, and in some publications, c-kit 
mutation analysis. It affects animal species such as canines more commonly 
than humans. In humans it is a very rare condition, with variable clinical 
presentation. There is no standard therapy for the disorder. It can affect any 
age group. It is occasionally associated with systemic mastocytosis and/or 
urticaria pigmentosa. The prognosis of mast cell sarcoma in published 
literature is very poor in humans. 

 
 
167. van der Veer E, Arends S, van der Hoek S, Versluijs JB, de Monchy JG, Oude 

Elberink JN, van Doormaal JJ. Predictors of new fragility fractures after 
diagnosis of indolent systemic mastocytosis. J. Allergy Clin. Immunol. Dec 
2014;134(6):1413-1421. 
http://www.ncbi.nlm.nih.gov/pubmed/24985401  

 
BACKGROUND: Fragility fractures (FFxs) and osteoporosis occur frequently in 
patients with indolent systemic mastocytosis (ISM), even before 50 years of 
age. OBJECTIVE: We sought to develop a prediction model to identify 
individual patients with ISM at risk of new FFxs. METHODS: Data on lifetime 
fractures and trauma circumstances were collected from vertebral 
morphometry, patients' records, and questionnaires. Clinical, lifestyle, and 
bone characteristics were measured. Patients receiving treatment for 
osteoporosis before ISM diagnosis or with missing bone data were excluded 
from FFx risk assessment. RESULTS: In total, 389 lifetime fractures occurred in 
127 of the 221 patients with ISM (age, 19-77 years), including 90 patients with 
264 FFxs. Median follow-up after diagnosis was 5.4 years (range, 0.4-15.3 
years), with 5- and 10-year FFx risks of 23% +/- 3% and 31% +/- 4%, 
respectively. Male sex, high levels of bone resorption (serum type I collagen C-
telopeptide), low hip bone mineral density, absence of urticaria pigmentosa, 
and alcohol intake at the time of ISM diagnosis were independent predictors 
of future FFxs. The MastFx score, a prediction model using these 5 
characteristics, showed good accuracy (area under the curve, 0.80) to 
determine the risk of new FFxs. QFracture, a validated risk scoring tool for 
persons aged 30 to 99 years, was not useful in patients with ISM. 
CONCLUSION: The MastFx score distinguishes patients with ISM at high, 
intermediate, and low risk of new FFxs. The included characteristics sex, 
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serum type I collagen C-telopeptide, hip bone mineral density, urticaria 
pigmentosa, and alcohol intake are easy to collect in clinical practice. The high 
occurrence of FFxs in patients with ISM underlines the importance of 
optimizing bone quality and early start of therapeutic prevention in patients 
at risk. 

 
 
168. Valent P, Sperr WR, Sotlar K, Reiter A, Akin C, Gotlib J, Horny HP, Arock M. The 

serum tryptase test: an emerging robust biomarker in clinical hematology. 
Expert Rev Hematol. Oct 2014;7(5):683-690. 
http://www.ncbi.nlm.nih.gov/pubmed/25169217  

 
During the past few years, a number of molecular markers have been 
developed in clinical hematology, most of them related to specific gene 
defects. However, there is also an unmet need to develop novel serologic 
parameters to improve diagnostics and prognostication in daily practice. 
Among these, the serum tryptase appears to be a most reliable biomarker of 
myeloid neoplasms. Elevated tryptase levels are found in subgroups of 
patients with mastocytosis, myelodysplastic syndrome, myeloproliferative 
neoplasm, acute myeloid leukemia, chronic myeloid leukemia and chronic 
eosinophilic leukemia. In these patients, the tryptase level is of diagnostic 
and/or prognostic significance. In mastocytosis, an elevated tryptase level is a 
minor criterion of systemic disease and in BCR-ABL1(+) chronic myeloid 
leukemia, elevated tryptase at diagnosis correlates with treatment responses 
and overall survival. In patients with elevated tryptase, the enzyme also 
serves as follow-up parameter and can be employed to measure treatment-
responses. In the current article, we review and update the perspectives of 
tryptase and provide recommendations for use of this conventional biomarker 
in daily practice. 

 
 
169. Valent P, Sotlar K, Sperr WR, Escribano L, Yavuz S, Reiter A, George TI, Kluin-

Nelemans HC, Hermine O, Butterfield JH, Hagglund H, Ustun C, Hornick JL, 
Triggiani M, Radia D, Akin C, Hartmann K, Gotlib J, Schwartz LB, Verstovsek S, 
Orfao A, Metcalfe DD, Arock M, Horny HP. Refined diagnostic criteria and 
classification of mast cell leukemia (MCL) and myelomastocytic leukemia 
(MML): a consensus proposal. Ann. Oncol. Sep 2014;25(9):1691-1700. 
http://www.ncbi.nlm.nih.gov/pubmed/24675021  

http://www.ncbi.nlm.nih.gov/pubmed/
http://www.tmsforacure.org/
http://www.ncbi.nlm.nih.gov/pubmed/25169217
http://www.ncbi.nlm.nih.gov/pubmed/24675021


The Mastocytosis Society, Inc.                                                                           Selected References-February, 2017 
 

All references and abstracts in this file were obtained from the PubMed database of the US National Library of Medicine, National Institutes of 
Health (http://www.ncbi.nlm.nih.gov/pubmed). Consult your physician regarding any application of information contained within this document! 

www.tmsforacure.org 

 
Mast cell leukemia (MCL), the leukemic manifestation of systemic 
mastocytosis (SM), is characterized by leukemic expansion of immature mast 
cells (MCs) in the bone marrow (BM) and other internal organs; and a poor 
prognosis. In a subset of patients, circulating MCs are detectable. A major 
differential diagnosis to MCL is myelomastocytic leukemia (MML). Although 
criteria for both MCL and MML have been published, several questions 
remain concerning terminologies and subvariants. To discuss open issues, the 
EU/US-consensus group and the European Competence Network on 
Mastocytosis (ECNM) launched a series of meetings and workshops in 2011-
2013. Resulting discussions and outcomes are provided in this article. The 
group recommends that MML be recognized as a distinct condition defined by 
mastocytic differentiation in advanced myeloid neoplasms without evidence 
of SM. The group also proposes that MCL be divided into acute MCL and 
chronic MCL, based on the presence or absence of C-Findings. In addition, a 
primary (de novo) form of MCL should be separated from secondary MCL that 
typically develops in the presence of a known antecedent MC neoplasm, 
usually aggressive SM (ASM) or MC sarcoma. For MCL, an imminent prephase 
is also proposed. This prephase represents ASM with rapid progression and 
5%-19% MCs in BM smears, which is generally accepted to be of prognostic 
significance. We recommend that this condition be termed ASM in 
transformation to MCL (ASM-t). The refined classification of MCL fits within 
and extends the current WHO classification; and should improve 
prognostication and patient selection in practice as well as in clinical trials. 

 
 
170. Valent P, Escribano L, Broesby-Olsen S, Hartmann K, Grattan C, Brockow K, 

Niedoszytko M, Nedoszytko B, Oude Elberink JN, Kristensen T, Butterfield JH, 
Triggiani M, Alvarez-Twose I, Reiter A, Sperr WR, Sotlar K, Yavuz S, Kluin-
Nelemans HC, Hermine O, Radia D, van Doormaal JJ, Gotlib J, Orfao A, 
Siebenhaar F, Schwartz LB, Castells M, Maurer M, Horny HP, Akin C, Metcalfe 
DD, Arock M. Proposed diagnostic algorithm for patients with suspected 
mastocytosis: a proposal of the European Competence Network on 
Mastocytosis. Allergy. Oct 2014;69(10):1267-1274. 
http://www.ncbi.nlm.nih.gov/pubmed/24836395  

 
Mastocytosis is an emerging differential diagnosis in patients with more or 
less specific mediator-related symptoms. In some of these patients, typical 
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skin lesions are found and the diagnosis of mastocytosis can be established. In 
other cases, however, skin lesions are absent, which represents a diagnostic 
challenge. In the light of this unmet need, we developed a diagnostic 
algorithm for patients with suspected mastocytosis. In adult patients with 
typical lesions of mastocytosis in the skin, a bone marrow (BM) biopsy should 
be considered, regardless of the basal serum tryptase concentration. In adults 
without skin lesions who suffer from mediator-related or other typical 
symptoms, the basal tryptase level is an important parameter. In those with a 
slightly increased tryptase level, additional investigations, including a sensitive 
KIT mutation analysis of blood leucocytes or measurement of urinary 
histamine metabolites, may be helpful. In adult patients in whom (i) KIT 
D816V is detected and/or (ii) the basal serum tryptase level is clearly 
increased (>25-30 ng/ml) and/or (iii) other clinical or laboratory features 
suggest the presence of 'occult' mastocytosis or another haematologic 
neoplasm, a BM investigation is recommended. In the absence of KIT D816V 
and other signs or symptoms of mastocytosis or another haematopoietic 
disease, no BM investigation is required, but the clinical course and tryptase 
levels are monitored in the follow-up. In paediatric patients, a BM 
investigation is usually not required, even if the tryptase level is increased. 
Although validation is required, it can be expected that the algorithm 
proposed herein will facilitate the management of patients with suspected 
mastocytosis and help avoid unnecessary referrals and investigations. 

 
 
171. Valent P, Cerny-Reiterer S, Hoermann G, Sperr WR, Mullauer L, Mannhalter C, 

Pehamberger H. Long-lasting complete response to imatinib in a patient with 
systemic mastocytosis exhibiting wild type KIT. American journal of blood 
research. 2014;4(2):93-100. 
http://www.ncbi.nlm.nih.gov/pubmed/25755909  

 
Systemic mastocytosis (SM) is a hematopoietic disorder characterized by 
abnormal expansion of mast cells (MCs) in visceral organs. The skin is involved 
in most cases. In adult patients the transforming KIT mutation D816V is 
usually present and confers resistance against imatinib. Therefore, imatinib is 
not recommended for patients with KIT D816V+ SM. Nonetheless, imatinib 
may work in patients with SM lacking KIT D816V. However, little is known 
about long-term efficacy and safety of this drug in SM. We report on a 62-
year-old female patient with indolent SM (ISM) who suffered from severe 
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debilitating skin involvement despite therapy with anti-mediator-type drugs, 
psoralen and ultraviolet-A-radiation. Although multifocal MC infiltrates were 
detected in the bone marrow by immunohistochemistry, no KIT mutation was 
found by sequencing analysis. In 2003, treatment with imatinib (induction, 
400 mg/day; maintenance, 200 mg/day) was initiated. During therapy, skin 
lesions and tryptase levels decreased. Treatment was well tolerated without 
any side effects. After 10 years, skin lesions have disappeared and the 
tryptase level is within normal range. This case-study confirms the long-term 
efficacy and safety of imatinib in patients with SM lacking activating KIT 
mutations. Imatinib should be considered in select cases of SM in whom MCs 
exhibit wild-type KIT. 

 
 
172. Valent P, Blatt K, Eisenwort G, Herrmann H, Cerny-Reiterer S, Thalhammer R, 

Mullauer L, Hoermann G, Sadovnik I, Schwarzinger I, Sperr WR, Mannhalter C, 
Horny HP. FLAG-induced remission in a patient with acute mast cell leukemia 
(MCL) exhibiting t(7;10)(q22;q26) and KIT D816H. Leuk Res Rep. 2014;3(1):8-
13. 
http://www.ncbi.nlm.nih.gov/pubmed/24596674  

 
Mast cell leukemia (MCL) is a life-threatening disease associated with high 
mortality and drug-resistance. Only few patients survive more than 12 
months. We report on a 55-year-old female patient with acute MCL diagnosed 
in May 2012. The disease was characterized by a rapid increase in white blood 
cells and mast cells (MC) in the peripheral blood, and a rapid increase of 
serum tryptase levels. The KIT D816H mutation was detected in the blood and 
bone marrow (BM). Induction chemotherapy with high-dose ARA-C and 
fludarabine (FLAG) was administered. Unexpectedly, the patient entered a 
hematologic remission with almost complete disappearance of neoplastic MC 
and a decrease of serum tryptase levels to normal range after 2 cycles of 
FLAG. Consecutively, the patient was prepared for allogeneic stem cell 
transplantation. However, shortly after the third cycle of FLAG, tryptase levels 
increased again, immature MC appeared in the blood, and the patient died 
from cerebral bleeding. Together, this case shows that intensive 
chemotherapy regimens, like FLAG, may induce remission in acute MCL. 
However, treatment responses are short-lived and the overall outcome 
remains dismal in these patients. We propose to separate this acute type of 
MCL from more subacute or chronic variants of MCL. 
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173. Valent P. Risk factors and management of severe life-threatening 

anaphylaxis in patients with clonal mast cell disorders. Clin. Exp. Allergy. Jul 
2014;44(7):914-920. 
http://www.ncbi.nlm.nih.gov/pubmed/24702655  

 
Several different risk factors and conditions may predispose to severe life-
threatening anaphylaxis. Systemic mastocytosis (SM) is one such condition. 
Although many SM patients are suffering from mild or even no mediator-
related symptoms, others have recurrent episodes of severe anaphylaxis, with 
clear signs of a mast cell activation syndrome (MCAS) despite prophylactic 
therapy with anti-mediator-type drugs. In several of these patients, an IgE-
dependent allergy is diagnosed. The severity and frequency of MCAS reactions 
neither correlate with the burden of neoplastic mast cells nor with the levels 
of specific IgE or the basal tryptase level. However, there is a relationship 
between severe anaphylaxis in SM and the type of allergen. Notably, many of 
these patients suffer from hymenoptera venom allergy. Currently 
recommended therapies include the prophylactic use of anti-mediator-type 
drugs, long-term immunotherapy for hymenoptera venom allergic patients, 
and epinephrine-self-injector treatment for emergency situations. In patients 
who present with an excess burden of mast cells, such as smouldering SM, 
cytoreductive therapy with cladribine (2CdA) may reduce the frequency of 
severe events. For the future, additional treatment options, such as IgE-
depletion or the use of tyrosine kinase inhibitors blocking IgE-dependent 
mediator secretion as well as KIT activation, may be useful alternatives. 

 
 
174. Ustun C, Reiter A, Scott BL, Nakamura R, Damaj G, Kreil S, Shanley R, Hogan 

WJ, Perales MA, Shore T, Baurmann H, Stuart R, Gruhn B, Doubek M, Hsu JW, 
Tholouli E, Gromke T, Godley LA, Pagano L, Gilman A, Wagner EM, Shwayder 
T, Bornhauser M, Papadopoulos EB, Bohm A, Vercellotti G, Van Lint MT, 
Schmid C, Rabitsch W, Pullarkat V, Legrand F, Yakoub-Agha I, Saber W, Barrett 
J, Hermine O, Hagglund H, Sperr WR, Popat U, Alyea EP, Devine S, Deeg HJ, 
Weisdorf D, Akin C, Valent P. Hematopoietic stem-cell transplantation for 
advanced systemic mastocytosis. J. Clin. Oncol. Oct 10 2014;32(29):3264-
3274. 
http://www.ncbi.nlm.nih.gov/pubmed/25154823  
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PURPOSE: Advanced systemic mastocytosis (SM), a fatal hematopoietic 
malignancy characterized by drug resistance, has no standard therapy. The 
effectiveness of allogeneic hematopoietic stem-cell transplantation (alloHCT) 
in SM remains unknown. PATIENTS AND METHODS: In a global effort to define 
the value of HCT in SM, 57 patients with the following subtypes of SM were 
evaluated: SM associated with clonal hematologic non-mast cell disorders 
(SM-AHNMD; n = 38), mast cell leukemia (MCL; n = 12), and aggressive SM 
(ASM; n = 7). Median age of patients was 46 years (range, 11 to 67 years). 
Donors were HLA-identical (n = 34), unrelated (n = 17), umbilical cord blood (n 
= 2), HLA-haploidentical (n = 1), or unknown (n = 3). Thirty-six patients 
received myeloablative conditioning (MAC), and 21 patients received 
reduced-intensity conditioning (RIC). RESULTS: Responses in SM were 
observed in 40 patients (70%), with complete remission in 16 patients (28%). 
Twelve patients (21%) had stable disease, and five patients (9%) had primary 
refractory disease. Overall survival (OS) at 3 years was 57% for all patients, 
74% for patients with SM-AHNMD, 43% for those with ASM, and 17% for 
those with MCL. The strongest risk factor for poor OS was MCL. Survival was 
also lower in patients receiving RIC compared with MAC and in patients 
having progression compared with patients having stable disease or response. 
CONCLUSION: AlloHCT was associated with long-term survival in patients with 
advanced SM. Although alloHCT may be considered as a viable and potentially 
curative therapeutic option for advanced SM in the meantime, given that this 
is a retrospective analysis with no control group, the definitive role of alloHCT 
will need to be determined by a prospective trial. 

 
 
175. Theoharides TC, Petra AI, Stewart JM, Tsilioni I, Panagiotidou S, Akin C. High 

serum corticotropin-releasing hormone (CRH) and bone marrow mast cell 
CRH receptor expression in a mastocytosis patient. J. Allergy Clin. Immunol. 
Nov 2014;134(5):1197-1199. 
http://www.ncbi.nlm.nih.gov/pubmed/24985398  

 
 
176. Simons FE, Ardusso LR, Bilo MB, Cardona V, Ebisawa M, El-Gamal YM, 

Lieberman P, Lockey RF, Muraro A, Roberts G, Sanchez-Borges M, Sheikh A, 
Shek LP, Wallace DV, Worm M. International consensus on (ICON) 
anaphylaxis. World Allergy Organ J. 2014;7(1):9. 
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ICON: Anaphylaxis provides a unique perspective on the principal evidence-
based anaphylaxis guidelines developed and published independently from 
2010 through 2014 by four allergy/immunology organizations. These 
guidelines concur with regard to the clinical features that indicate a likely 
diagnosis of anaphylaxis -- a life-threatening generalized or systemic allergic 
or hypersensitivity reaction. They also concur about prompt initial treatment 
with intramuscular injection of epinephrine (adrenaline) in the mid-outer 
thigh, positioning the patient supine (semi-reclining if dyspneic or vomiting), 
calling for help, and when indicated, providing supplemental oxygen, 
intravenous fluid resuscitation and cardiopulmonary resuscitation, along with 
concomitant monitoring of vital signs and oxygenation. Additionally, they 
concur that H1-antihistamines, H2-antihistamines, and glucocorticoids are not 
initial medications of choice. For self-management of patients at risk of 
anaphylaxis in community settings, they recommend carrying epinephrine 
auto-injectors and personalized emergency action plans, as well as follow-up 
with a physician (ideally an allergy/immunology specialist) to help prevent 
anaphylaxis recurrences. ICON: Anaphylaxis describes unmet needs in 
anaphylaxis, noting that although epinephrine in 1 mg/mL ampules is 
available worldwide, other essentials, including supplemental oxygen, 
intravenous fluid resuscitation, and epinephrine auto-injectors are not 
universally available. ICON: Anaphylaxis proposes a comprehensive 
international research agenda that calls for additional prospective studies of 
anaphylaxis epidemiology, patient risk factors and co-factors, triggers, clinical 
criteria for diagnosis, randomized controlled trials of therapeutic 
interventions, and measures to prevent anaphylaxis recurrences. It also calls 
for facilitation of global collaborations in anaphylaxis research. IN ADDITION 
TO CONFIRMING THE ALIGNMENT OF MAJOR ANAPHYLAXIS GUIDELINES, 
ICON: Anaphylaxis adds value by including summary tables and citing 130 key 
references. It is published as an information resource about anaphylaxis for 
worldwide use by healthcare professionals, academics, policy-makers, 
patients, caregivers, and the public. 

 
 
177. Siebenhaar F, Akin C, Bindslev-Jensen C, Maurer M, Broesby-Olsen S. 

Treatment strategies in mastocytosis. Immunol Allergy Clin North Am. May 
2014;34(2):433-447. 
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Treatment recommendations for mastocytosis are based mostly on expert 
opinion rather than evidence obtained from controlled clinical trials. In this 
article, treatment options for mastocytosis are presented, with a focus on the 
control of mediator-related symptoms in patients with indolent disease. 

 
 
178. Saleh R, Wedeh G, Herrmann H, Bibi S, Cerny-Reiterer S, Sadovnik I, Blatt K, 

Hadzijusufovic E, Jeanningros S, Blanc C, Legarff-Tavernier M, Chapiro E, 
Nguyen-Khac F, Subra F, Bonnemye P, Dubreuil P, Desplat V, Merle-Beral H, 
Willmann M, Rulicke T, Valent P, Arock M. A new human mast cell line 
expressing a functional IgE receptor converts to tumorigenic growth by KIT 
D816V transfection. Blood. Jul 3 2014;124(1):111-120. 
http://www.ncbi.nlm.nih.gov/pubmed/24677542  

 
In systemic mastocytosis (SM), clinical problems arise from factor-
independent proliferation of mast cells (MCs) and the increased release of 
mediators by MCs, but no human cell line model for studying MC activation in 
the context of SM is available. We have created a stable stem cell factor (SCF) 
-dependent human MC line, ROSA(KIT WT), expressing a fully functional 
immunoglobulin E (IgE) receptor. Transfection with KIT D816V converted 
ROSA(KIT WT) cells into an SCF-independent clone, ROSA(KIT D816V), which 
produced a mastocytosis-like disease in NSG mice. Although several signaling 
pathways were activated, ROSA(KIT D816V) did not exhibit an increased, but 
did exhibit a decreased responsiveness to IgE-dependent stimuli. Moreover, 
NSG mice bearing ROSA(KIT D816V)-derived tumors did not show mediator-
related symptoms, and KIT D816V-positive MCs obtained from patients with 
SM did not show increased IgE-dependent histamine release or CD63 
upregulation. Our data show that KIT D816V is a disease-propagating 
oncoprotein, but it does not activate MCs to release proinflammatory 
mediators, which may explain why mediator-related symptoms in SM occur 
preferentially in the context of a coexisting allergy. ROSA(KIT D816V) may 
provide a valuable tool for studying the pathogenesis of mastocytosis and 
should facilitate the development of novel drugs for treating SM patients. 
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179. Sabato V, Van De Vijver E, Hagendorens M, Vrelust I, Reyniers E, Fransen E, 
Bridts C, De Clerck L, Mortier G, Valent P, Ebo D. Familial hypertryptasemia 
with associated mast cell activation syndrome. J. Allergy Clin. Immunol. Dec 
2014;134(6):1448-1450.e1443. 
http://www.ncbi.nlm.nih.gov/pubmed/25086867  

 
 
180. Rossini M, Zanotti R, Viapiana O, Tripi G, Orsolini G, Idolazzi L, Bonadonna P, 

Schena D, Escribano L, Adami S, Gatti D. Bone involvement and osteoporosis 
in mastocytosis. Immunol Allergy Clin North Am. May 2014;34(2):383-396. 
http://www.ncbi.nlm.nih.gov/pubmed/24745681  

 
Bone involvement is frequent in patients with systemic mastocytosis. 
Osteoporosis is the most prevalent bone manifestation, but diffuse 
osteosclerosis or focal osteolytic or osteosclerotic lesions are not infrequent. 
The risk of osteoporotic fractures is high, especially at the spine and in men. 
Routine measurements of bone mineral density and vertebral morphometry 
are warranted. The bone turnover markers indicate the involvement of 
complex bone metabolism in mastocytosis-related manifestations. 
Bisphosphonates represent the first-line treatment for osteoporosis-related 
mastocytosis. 

 
 
181. Rossini M, Zanotti R, Viapiana O, Tripi G, Idolazzi L, Biondan M, Orsolini G, 

Bonadonna P, Adami S, Gatti D. Zoledronic acid in osteoporosis secondary to 
mastocytosis. Am. J. Med. Nov 2014;127(11):1127 e1121-1124. 
http://www.ncbi.nlm.nih.gov/pubmed/24954632  

 
BACKGROUND: Osteoporosis is the prevalent manifestation of bone 
involvement in patients with systemic mastocytosis. Mastocytosis-related 
osteoporosis is characterized by both absolute and relative prevalence of 
osteoclastic activity, consistent with the positive results reported in small 
series of patients with antiresorptive drugs, such as bisphosphonates. The aim 
of this study is to investigate the efficacy of zoledronic acid in patients with 
mastocytosis-related osteoporosis. METHODS: Twenty-five patients with 
osteoporosis secondary to indolent systemic mastocytosis were given a single 
intravenous infusion of 5 mg zoledronic acid dissolved in 100 mL of 0.9% 
saline over 60 minutes. RESULTS: After 1 year, the mean increase in bone 
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mineral density was 6.0% +/- 4.4% at the spine and 2.4% +/- 3.2% at the total 
hip. Serum levels of bone turnover markers decreased versus baseline: bone 
alkaline phosphatase -34% and -35%, and C-terminal telopeptide -68% and -
56% at 6 and 12 months, respectively. None of the patients reported new 
fractures during the year of follow-up. In all the first 20 treated patients, a 
transitory acute phase response was observed, but this was prevented in 4 of 
5 subsequent patients in whom acetaminophen was given systematically 
during the 3 days post-infusion. CONCLUSIONS: A single 5 mg zoledronic acid 
intravenous infusion in patients with osteoporosis secondary to indolent 
systemic mastocytosis is associated with significant increases in spine and hip 
bone mineral density and decreases of bone turnover markers over at least 1 
year. Yearly zoledronic acid might represent a therapeutic option for indolent 
systemic mastocytosis-associated osteoporosis. 

 
 
182. Rossini M, Adami S, Zanotti R, Viapiana O, Idolazzi L, Biondan M, Gatti D. 

Serum levels of bone cytokines in indolent systemic mastocytosis associated 
with osteopenia or osteoporosis. J. Allergy Clin. Immunol. Mar 
2014;133(3):933-935. 
http://www.ncbi.nlm.nih.gov/pubmed/24439083  

 
 
183. Niedoszytko M, Bonadonna P, Oude Elberink JN, Golden DB. Epidemiology, 

diagnosis, and treatment of Hymenoptera venom allergy in mastocytosis 
patients. Immunol Allergy Clin North Am. May 2014;34(2):365-381. 
http://www.ncbi.nlm.nih.gov/pubmed/24745680  

 
Hymenoptera venom allergy is a typical IgE-mediated reaction caused by 
sensitization to 1 or more allergens of the venom, and accounts for 1.5% to 
34% of all cases of anaphylaxis. Patients suffering from mastocytosis are more 
susceptible to the anaphylactic reactions to an insect sting. This article aims to 
answer the most important clinical questions raised by the diagnosis and 
treatment of insect venom allergy in mastocytosis patients. Total avoidance of 
Hymenoptera is not feasible, and there is no preventive pharmacologic 
treatment available, although venom immunotherapy reduces the risk of 
subsequent systemic reactions. 
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184. Moura DS, Georgin-Lavialle S, Gaillard R, Hermine O. Neuropsychological 
features of adult mastocytosis. Immunol Allergy Clin North Am. May 
2014;34(2):407-422. 
http://www.ncbi.nlm.nih.gov/pubmed/24745683  

 
In approximately one-third of cases, patients with mastocytosis can display 
various disabling general and neuropsychological symptoms. General signs 
may have a major impact on quality of life. Neurologic symptoms are less 
frequent. In a majority of cases, the pathophysiology of these symptoms is not 
known but could be linked to tissular mast cell infiltration, mast cell mediator 
release, or both. Treatments aiming at reducing mast cell number and/or 
stabilizating mast cells may be useful. Preliminary results suggest that 
treatment with kinase inhibitors may improve symptoms of depression and 
cognitive impairment. 

 
 
185. Matito A, Alvarez-Twose I, Morgado JM, Sanchez-Munoz L, Orfao A, Escribano 

L. Anaphylaxis as a clinical manifestation of clonal mast cell disorders. Curr 
Allergy Asthma Rep. Aug 2014;14(8):450. 
http://www.ncbi.nlm.nih.gov/pubmed/24947681  

 
Clonal mast cell disorders comprise a heterogeneous group of disorders 
characterized by the presence of gain of function KIT mutations and a 
constitutively altered activation-associated mast cell immunophenotype 
frequently associated with clinical manifestations related to the release of 
mast cells mediators. These disorders do not always fulfil the World Health 
Organization (WHO)-proposed criteria for mastocytosis, particularly when 
low-sensitive diagnostic approaches are performed. Anaphylaxis is a frequent 
presentation of clonal mast cell disorders, particularly in mastocytosis patients 
without typical skin lesions. The presence of cardiovascular symptoms, e.g., 
hypotension, occurring after a hymenoptera sting or spontaneously in the 
absence of cutaneous manifestations such as urticaria is characteristic and 
differs from the presentation of anaphylaxis in the general population without 
mastocytosis. 
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186. Kristensen T, Vestergaard H, Bindslev-Jensen C, Moller MB, Broesby-Olsen S, 
Mastocytosis Centre OUH. Sensitive KIT D816V mutation analysis of blood as 
a diagnostic test in mastocytosis. Am. J. Hematol. May 2014;89(5):493-498. 
http://www.ncbi.nlm.nih.gov/pubmed/24443360  

 
The recent progress in sensitive KIT D816V mutation analysis suggests that 
mutation analysis of peripheral blood (PB) represents a promising diagnostic 
test in mastocytosis. However, there is a need for systematic assessment of 
the analytical sensitivity and specificity of the approach in order to establish 
its value in clinical use. We therefore evaluated sensitive KIT D816V mutation 
analysis of PB as a diagnostic test in an entire case-series of adults with 
mastocytosis. We demonstrate for the first time that by using a sufficiently 
sensitive KIT D816V mutation analysis, it is possible to detect the mutation in 
PB in nearly all adult mastocytosis patients. The mutation was detected in PB 
in 78 of 83 systemic mastocytosis (94%) and 3 of 4 cutaneous mastocytosis 
patients (75%). The test was 100% specific as determined by analysis of 
clinically relevant control patients who all tested negative. Mutation analysis 
of PB was significantly more sensitive than serum tryptase >20 ng/mL. Of 27 
patients with low tryptase, 26 tested mutation positive (96%). The test is 
furthermore readily available and we consider the results to serve as a 
foundation of experimental evidence to support the inclusion of the test in 
diagnostic algorithms and clinical practice in mastocytosis. 

 
 
187. Kounis NG, Soufras GD, Hahalis G. Accumulation of eosinophils, mast cells, 

and basophils in the spleen and the coronary arteries in anaphylactic deaths: 
is the Kounis hypersensitivity associated syndrome present? Forensic Sci 
Med Pathol. Mar 2014;10(1):150-151. 
http://www.ncbi.nlm.nih.gov/pubmed/24132525  

 
 
188. Jennings S, Russell N, Jennings B, Slee V, Sterling L, Castells M, Valent P, Akin 

C. The Mastocytosis Society survey on mast cell disorders: patient 
experiences and perceptions. J Allergy Clin Immunol Pract. Jan-Feb 
2014;2(1):70-76. 
http://www.ncbi.nlm.nih.gov/pubmed/24565772  
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BACKGROUND: Mast cell diseases include mastocytosis and mast cell 
activation syndromes, some of which have been shown to involve clonal 
defects in mast cells that result in abnormal cellular proliferation or activation. 
Numerous clinical studies of mastocytosis have been published, but no 
population-based comprehensive surveys of patients in the United States 
have been identified. Few mast cell disease specialty centers exist in the 
United States, and awareness of these mast cell disorders is limited among 
nonspecialists. Accordingly, information concerning the experiences of the 
overall estimated population of these patients has been lacking. OBJECTIVE: 
To identify the experiences and perceptions of patients with mastocytosis, 
mast cell activation syndromes, and related disorders, The Mastocytosis 
Society (TMS), a US based patient advocacy, research, and education 
organization, conducted a survey of its members and other people known or 
suspected to be part of this patient population. METHODS: A Web-based 
survey was publicized through clinics that treat these patients and through 
TMS's newsletter, Web site, and online blogs. Both online and paper copies of 
the questionnaire were provided, together with required statements of 
consent. RESULTS: The first results are presented for 420 patients. These 
results include demographics, diagnoses, symptoms, allergies, provoking 
factors of mast cell symptoms, and disease impact. CONCLUSION: Patients 
with mastocytosis and mast cell activation syndromes have provided clinical 
specialists, collaborators, and other patients with information to enable them 
to explore and deepen their understanding of the experiences and 
perceptions of people coping with these disorders. 

 
 
189. Jabbar KJ, Medeiros LJ, Wang SA, Miranda RN, Johnson MR, Verstovsek S, 

Jorgensen JL. Flow cytometric immunophenotypic analysis of systemic 
mastocytosis involving bone marrow. Arch. Pathol. Lab. Med. Sep 
2014;138(9):1210-1214. 
http://www.ncbi.nlm.nih.gov/pubmed/25171703  

 
Context.-Mast cells of systemic mastocytosis (SM) have aberrant 
immunophenotypes that are useful for their detection by flow cytometry 
immunophenotyping. Objectives.-To assess the usefulness of CD2, CD25, and 
other antigens for establishing the diagnosis of SM in bone marrow using flow 
cytometry immunophenotyping. Design.-We studied 50 bone marrow 
aspirates of patients with SM using flow cytometry immunophenotyping. The 
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bone marrow aspirates were stained with antibodies specific for CD2, CD25, 
CD35, CD59, CD63, and CD69. For the detection of CD2 and CD25, antibodies 
conjugated with phycoerythrin (PE) or fluorescein isothiocyanate (FITC) were 
compared. CD45-PerCP and CD117-APC were used for gating. Data were 
acquired on FACS Calibur cytometers and analyzed using CellQuest software. 
Results.-CD2 and CD25 were positive in 41 of 50 (82%) and 45 of 50 (90%) SM 
cases, respectively. For CD2, the PE-conjugated antibody yielded better 
sensitivity than the FITC-conjugated antibody (31 of 40 [78%] versus 28 of 40 
[70%]). For CD25, PE-conjugated and FITC-conjugated antibodies showed 
similar detection sensitivity, although the intensity of expression was brighter 
with CD25-PE. Compared with immunohistochemistry, flow cytometry 
immunophenotyping was superior for detecting CD2 (14 of 23 [61%] versus 9 
of 23 [39%]). Other antigens frequently overexpressed in SM were CD35 (43 
of 50 [86%]), CD59 (46 of 50 [92%]), CD63 (43 of 49 [88%]), and CD69 (39 of 48 
[81%]). Conclusions.-Flow cytometry immunophenotyping is a rapid and 
sensitive technique for characterizing mast cells in bone marrow aspirate 
specimens. The use of PE-conjugated antibodies for CD2 and CD25 improves 
the detection rate (CD2) or facilitates analysis (CD25); therefore, PE-
conjugated antibodies are suggested. Antibodies reactive with CD35, CD59, 
CD63, and CD69 are also helpful in detecting SM in bone marrow. 

 
 
190. Horny HP, Sotlar K, Valent P. Mastocytosis: immunophenotypical features of 

the transformed mast cells are unique among hematopoietic cells. Immunol 
Allergy Clin North Am. May 2014;34(2):315-321. 
http://www.ncbi.nlm.nih.gov/pubmed/24745676  

 
Mastocytosis is a disease of bone marrow origin histologically characterized 
by compact tissue infiltrates of atypical mast cells never seen in reactive 
states. Most patients with mastocytosis have transformed mast cells carrying 
an activating point mutation at codon 816 of KIT and also show an elevated 
serum tryptase level. In this article immunophenotypical features of mast cells 
are described. Based on these features, mast cells are not closely related to 
other myeloid cells. Using the knowledge on aberrantly expressed antigens by 
mast cells, the hematopathologist should be able to recognize the disease 
even in the presence of unusual morphologic findings or an associated 
hematologic non-mast cell lineage disease. 
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191. Horny HP, Sotlar K, Reiter A, Valent P. Myelomastocytic leukemia: 

histopathological features, diagnostic criteria and differential diagnosis. 
Expert Rev Hematol. Aug 2014;7(4):431-437. 
http://www.ncbi.nlm.nih.gov/pubmed/25025369  

 
Myelomastocytic leukemia (MML) is an extremely rare myeloid overlap-
neoplasm that belongs to the group of tryptase-positive (T+) myeloid 
neoplasms. Main differential diagnoses include aggressive systemic 
mastocytosis (ASM), in particular ASM in transformation; mast cell leukemia; 
T+ acute myeloid leukemia (T+ AML); acute basophilic leukemia and chronic 
basophilic leukemia. MML exhibits both proliferative and dysplastic features 
and is characterized by prominent differentiation into the mast cell lineage in 
an advanced myeloid neoplasm, usually primary or secondary AML. While the 
histological key feature of MML is a diffuse increase in neoplastic cells 
expressing mast cell-related antigens like tryptase and CD117 (KIT), the most 
important cytomorphological finding in bone marrow (BM) and peripheral 
blood (PB) is the metachromatically granulated blast cell (= metachromatic 
blast). In contrast to systemic mastocytosis (SM), MML neither shows 
activating point mutations at codon 816 of KIT nor the aberrant expression of 
CD25 by mast cells is seen. MML can only be diagnosed when tryptase-
staining is performed on BM biopsy specimens, PB and BM smears are 
investigated for presence of metachromatic blasts and other T+ leukemias 
have been excluded. 

 
 
192. Hoermann G, Gleixner KV, Dinu GE, Kundi M, Greiner G, Wimazal F, 

Hadzijusufovic E, Mitterbauer G, Mannhalter C, Valent P, Sperr WR. The KIT 
D816V allele burden predicts survival in patients with mastocytosis and 
correlates with the WHO type of the disease. Allergy. Jun 2014;69(6):810-
813. 
http://www.ncbi.nlm.nih.gov/pubmed/24750133  

 
KIT D816V is present in a majority of patients with systemic mastocytosis 
(SM). We determined the KIT D816V allele burden by quantitative real-time 
PCR in bone marrow and peripheral blood of 105 patients with mastocytosis. 
KIT D816V was detected in 92/105 patients (88%). Significant differences in 
the median allele burden were observed between disease subgroups: 
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cutaneous mastocytosis (0.042%), indolent SM (0.285%), smoldering SM 
(5.991%), aggressive SM (9.346%), and SM with associated hematologic non-
mast cell lineage disease (3.761%) (P < 0.001). The KIT D816V burden also 
correlated with serum tryptase (R = 0.5, P < 0.005) but not with mast cell 
infiltration in bone marrow or mediator symptoms. Moreover, the allele 
burden was of prognostic significance regarding survival (P < 0.01). Patients 
responding to cytoreductive therapy showed a significant decrease in KIT 
D816V (P < 0.05). To conclude, the KIT D816V burden correlates with the 
variant of mastocytosis, predicts survival, and is a valuable follow-up 
parameter in SM. 

 
 
193. Hoermann G, Blatt K, Greiner G, Putz EM, Berger A, Herrmann H, Cerny-

Reiterer S, Gleixner KV, Walz C, Hoetzenecker K, Mullauer L, Reiter A, Sotlar K, 
Sexl V, Valent P, Mayerhofer M. CD52 is a molecular target in advanced 
systemic mastocytosis. FASEB J. Aug 2014;28(8):3540-3551. 
http://www.ncbi.nlm.nih.gov/pubmed/24760752  

 
Advanced systemic mastocytosis (SM) is an aggressive hematopoietic 
neoplasm with poor prognosis and short survival times. So far, no curative 
therapy is available for affected patients. We have identified the cell surface 
antigen CD52 (CAMPATH-1) as a molecular target expressed abundantly on 
the surface of primary neoplastic mast cells (MCs) in patients with advanced 
SM. In contrast, neoplastic MCs of patients with indolent SM and normal MCs 
expressed only low levels or did not express CD52. To study the mechanisms 
of CD52 expression and the value of this antigen as a potential therapeutic 
target, we generated a human MC cell line, designated MCPV-1, by lentiviral 
immortalization of cord blood-derived MC progenitor cells. Functional studies 
revealed that activated RAS profoundly promotes surface expression of CD52. 
The CD52-targeting antibody alemtuzumab induced cell death in CD52(+) 
primary neoplastic MCs obtained from patients with SM as well as in MCPV-1 
cells. NSG mice xenotransplanted with MCPV-1 cells survived significantly 
longer after treatment with alemtuzumab (median survival: 31 d untreated vs. 
46 d treated; P=0.0012). We conclude that CD52 is a novel marker and 
potential therapeutic target in neoplastic MCs in patients with advanced SM. 
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194. Hanssens K, Brenet F, Agopian J, Georgin-Lavialle S, Damaj G, Cabaret L, 
Chandesris MO, de Sepulveda P, Hermine O, Dubreuil P, Soucie E. SRSF2-p95 
hotspot mutation is highly associated with advanced forms of mastocytosis 
and mutations in epigenetic regulator genes. Haematologica. May 
2014;99(5):830-835. 
http://www.ncbi.nlm.nih.gov/pubmed/24389310  

 
Mastocytosis is a rare and chronic disease with phenotypes ranging from 
indolent to severe. Prognosis for this disease is variable and very few 
biomarkers to predict disease evolution or outcome are currently known. We 
have performed comprehensive screening in our large cohort of mastocytosis 
patients for mutations previously found in other myeloid diseases and that 
could serve as prognostic indicators. KIT, SRSF2-P95 and TET2 mutations were 
by far the most frequent, detected in 81%, 24% and 21% of patients, 
respectively. Where TET2 and SRSF2-P95 mutation both correlated with 
advanced disease phenotypes, SRSF2-P95 hotspot mutation was found almost 
exclusively in patients diagnosed with associated clonal hematologic non-mast 
cell disease. Statistically, TET2 and SRSF2-P95 mutations were highly 
associated, suggesting a mechanistic link between these two factors. Finally, 
analysis of both clonal and sorted cell populations from patients confirms the 
presence of these mutations in the mast cell component of the disease, 
suggests an ontological mutation hierarchy and provides evidence for the 
expansion of multiple clones. This highlights the prognostic potential of such 
approaches, if applied systematically, for delineating the roles of specific 
mutations in predisposing and/or driving distinct disease phenotypes. 

 
 
195. Gulen T, Hagglund H, Dahlen B, Nilsson G. High prevalence of anaphylaxis in 

patients with systemic mastocytosis - a single-centre experience. Clin. Exp. 
Allergy. Jan 2014;44(1):121-129. 
http://www.ncbi.nlm.nih.gov/pubmed/24164252  

 
BACKGROUND: Systemic mastocytosis (SM) is a clonal mast cells disorder 
characterized by the proliferation, accumulation and activation of mast cells in 
extracutaneous tissues. The clinical picture is heterogeneous and may range 
from asymptomatic to potentially fatal anaphylactic reactions due to 
excessive mast cell mediator release. OBJECTIVE: The aim of this study was to 
investigate the prevalence and trigger factors of anaphylactic reactions among 
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adult SM patients. We also explored the clinical spectrum of mast cell 
mediator-related symptoms in patients with SM. METHODS: This descriptive 
study was performed among 84 consecutive adult (>/= 18 years) patients 
those were diagnosed with SM according to WHO criteria. Sixty-six of the 
patients also underwent a comprehensive allergy work-up. RESULTS: Sixty of 
84 patients with SM (71%) had bone marrow mast cell aggregates and fulfilled 
the major criteria for SM and 76 patients (91%) had indolent disease. 
Simultaneous occurrence of cutaneous mastocytosis was observed in 59 
patients (70%). Thirty-six patients (43%) had had at least one episode of an 
anaphylactic reaction. The clinical courses of the reactions were usually 
severe and patients often presented with syncope attacks (72%). Most 
patients reacted after hymenoptera venom stings (19/36; 53%). In 39% 
(14/36), a clear aetiology could not be determined. While males and females 
were equally frequent among the patients with SM, anaphylaxis patients 
showed a male predominance (61%). Anaphylactic reactions occurred more 
frequently in patients without cutaneous engagement. The rate of allergy 
sensitization was significantly higher in SM patients with anaphylaxis as 
compared with non-anaphylaxis SM patients, 70% vs. 23%, respectively (P = 
0.0002). CONCLUSIONS AND CLINICAL RELEVANCE: Anaphylaxis is more 
prevalent in patients with SM, predominantly in patients with atopic SM. 
Hymenoptera venom-induced and idiopathic anaphylaxis were the most 
frequent elicitors. Our findings implicate that all mastocytosis patients with 
anaphylaxis should undergo detailed allergological assessment before 
considering treatment and preventive measures. 

 
 
196. Georgin-Lavialle S, Moura DS, Bruneau J, Chauvet-Gelinier JC, Damaj G, Soucie 

E, Barete S, Gacon AL, Grandpeix-Guyodo C, Suarez F, Launay JM, Durieu I, 
Esparcieux A, Guichard I, Sparsa A, Nicolini F, Gennes C, Trojak B, Haffen E, 
Vandel P, Lortholary O, Dubreuil P, Bonin B, Sultan S, Teyssier JR, Hermine O. 
Leukocyte telomere length in mastocytosis: correlations with depression 
and perceived stress. Brain. Behav. Immun. Jan 2014;35:51-57. 
http://www.ncbi.nlm.nih.gov/pubmed/23917070  

 
BACKGROUND: Mastocytosisis a rare disease associated with chronic 
symptoms related to mast cell mediator release. Patients with mastocytosis 
display high level of negative emotionality such as depression and stress 
sensibility. Brain mast cells are mainly localized in the diencephalon, which is 
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linked to emotion regulatory systems. Negative emotionality has been shown 
to be associated with telomere shortening. Taken together these observations 
led us to hypothesize that mast cells activity could be involved in both 
negative emotionality and telomere shortening in mastocytosis. OBJECTIVE: 
To demonstrate a possible relationship between negative emotionality in 
mastocytosis and leukocytes telomere length. METHODS: Leukocyte telomere 
length and telomerase activity were measured among mastocytosis patients 
and were correlated with perceived stress and depression assessed by the 
Beck Depression Inventory revised and the Perceived Stress Scale. RESULTS: 
Mild-severe depression scores were frequent (78.9%) as well as high 
perceived stress (42.11%). Telomere length was correlated to perceived stress 
(r=0.77; p=0.0001) but not to depression in our population. Patients displaying 
Wild-type KIT significantly presented higher perceived stress levels. Patients 
with the D816VC KIT mutation who had high perceived stress scores displayed 
significantly shorter telomere but not if they had high depression scores. 
CONCLUSION: These findings suggest that high perceived stress in 
mastocytosis could accelerate the rate of leukocytes telomere shortening. 
Since mastocytosis is, by definition, a mast cell mediated disease; these cells 
could be involved in this phenomenon. Mechanistic causal relationships 
between these parameters need to be investigated. 

 
 
197. Georgin-Lavialle S, Le Sache-de Peufeilhoux L, Martin L, Soucie E, Bruneau J, 

Barete S, Dubreuil P, Bodemer C, Hermine O, Lhermitte L. Absence of 
circulating mast cell precursors in paediatric mastocytosis: could it reflect a 
different pathophysiology between adults and children with mastocytosis? J. 
Eur. Acad. Dermatol. Venereol. Jul 2014;28(7):967-971. 
http://www.ncbi.nlm.nih.gov/pubmed/23763569  

 
BACKGROUND: Mastocytosis is a heterogeneous disease whose different 
subtypes also vary in aggressivity. Children typically present with cutaneous 
mastocytosis. We identified, in our previous work, a peripheral CD34-c-
Kit+mast cell precursor by flow cytometry in systemic forms but not in 
cutaneous forms of adult mastocytosis. OBJECTIVES: We wanted to know if 
such a mast cell precursor exists among children with mastocytosis. 
METHODS: We analysed 10 children with mastocytosis for c-Kit+CD34- mast 
cell precursors by flow cytometry. RESULTS: In contrast to adults with 
mastocytosis, we did not detect any circulating mast cell precursors by flow 
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cytometry in the peripheral blood of children with mastocytosis. 
CONCLUSION: The clinical symptoms observed among children with 
cutaneous mastocytosis could be induced by cutaneous mast cell mediators 
and not by circulating mast cells. These results may help to better understand 
the differences between adult and childhood mastocytosis. 

 
 
198. Erben P, Schwaab J, Metzgeroth G, Horny HP, Jawhar M, Sotlar K, Fabarius A, 

Teichmann M, Schneider S, Ernst T, Muller MC, Giehl M, Marx A, Hartmann K, 
Hochhaus A, Hofmann WK, Cross NC, Reiter A. The KIT D816V expressed 
allele burden for diagnosis and disease monitoring of systemic mastocytosis. 
Ann. Hematol. Jan 2014;93(1):81-88. 
http://www.ncbi.nlm.nih.gov/pubmed/24281161  

 
The activating KIT D816V mutation plays a central role in the pathogenesis, 
diagnosis, and targeted treatment of systemic mastocytosis (SM). For 
improved and reliable identification of KIT D816V, we have developed an 
allele-specific quantitative real-time PCR (RQ-PCR) with an enhanced 
sensitivity of 0.01-0.1 %, which was superior to denaturing high-performance 
liquid chromatography (0.5-1 %) or conventional sequencing (10-20 %). 
Overall, KIT D816 mutations were identified in 146/147 (99 %) of patients 
(D816V, n = 142; D816H, n = 2; D816Y, n = 2) with SM, including indolent SM 
(ISM, n = 63, 43 %), smoldering SM (n = 8, 5 %), SM with associated 
hematological non-mast cell lineage disease (SM-AHNMD, n = 16, 11 %), and 
aggressive SM/mast cell leukemia +/- AHNMD (ASM/MCL, n = 60, 41 %). If 
positive in BM, the KIT D816V mutation was found in PB of all patients with 
advanced SM (SM-AHNMD, ASM, and MCL) and in 46 % (23/50) of patients 
with ISM. There was a strong correlation between the KIT D816V expressed 
allele burden (KIT D816V EAB) with results obtained from DNA by genomic 
allele-specific PCR and also with disease activity (e.g., serum tryptase level), 
disease subtype (e.g., indolent vs. advanced SM) and survival. In terms of 
monitoring of residual disease, qualitative and quantitative assessment of KIT 
D816V and KIT D816V EAB was successfully used for sequential analysis after 
chemotherapy or allogeneic stem cell transplantation. We therefore conclude 
that RQ-PCR assays for KIT D816V are useful complimentary tools for 
diagnosis, disease monitoring, and evaluation of prognosis in patients with 
SM. 
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199. Doyle LA, Sepehr GJ, Hamilton MJ, Akin C, Castells MC, Hornick JL. A 

clinicopathologic study of 24 cases of systemic mastocytosis involving the 
gastrointestinal tract and assessment of mucosal mast cell density in 
irritable bowel syndrome and asymptomatic patients. Am. J. Surg. Pathol. 
Jun 2014;38(6):832-843. 
http://www.ncbi.nlm.nih.gov/pubmed/24618605  

 
Counting mast cells in gastrointestinal (GI) mucosal biopsies is becoming an 
increasingly common practice. The primary reason for this exercise is to 
evaluate for possible involvement by systemic mastocytosis (SM). However, 
the features of mastocytosis in GI biopsies are not well described. In addition, 
recent studies have suggested that increased mast cells may be involved in 
the pathogenesis of some cases of diarrhea-predominant irritable bowel 
syndrome (IBS); the term "mastocytic enterocolitis" has been proposed for 
such cases. As the baseline mast cell density in colonic biopsies from normal 
patients has not been established in large cohorts, there is no widely accepted 
threshold for what constitutes increased mucosal mast cells. The aims of this 
study were (1) to determine the utility of GI biopsies for the diagnosis of SM, 
(2) to characterize the clinical, histologic, and immunohistochemical features 
of mastocytosis in the GI tract, (3) to determine mast cell density in normal 
colonic mucosa from a large cohort of asymptomatic patients, and (4) to 
compare these findings with those from patients with diarrhea-predominant 
IBS. Twenty-four patients with SM involving the GI tract, 100 asymptomatic 
patients, and 100 patients with IBS (the latter 2 groups with histologically 
normal colonic biopsies) were included. For the mastocytosis group, 107 
biopsies (70 involved by mastocytosis; 67 mucosal, 3 liver) from 20 women 
and 4 men were evaluated (median age 59 y). The most commonly involved 
site was the colon (19 patients, 95%), followed by ileum (86%), duodenum 
(80%), and stomach (54%). In 16 cases (67%), the first diagnosis of SM was 
made on the basis of GI biopsies. Seventeen patients had documented 
cutaneous mastocytosis. Fifteen of 17 patients who underwent bone marrow 
biopsy had marrow involvement by SM. Eighteen patients had indolent 
disease, and 6 had aggressive disease (including all 3 with liver involvement). 
The most common GI symptom was diarrhea, followed by abdominal pain, 
nausea, weight loss, bloating, vomiting, or reflux. Liver disease presented with 
hepatomegaly and ascites. Endoscopic abnormalities (observed in 62%) 
included erythema, granularity, and nodules. Histologically, involved biopsies 
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were characterized by infiltrates of ovoid to spindle-shaped mast cells in 
aggregates or sheets in the lamina propria, sometimes forming a confluent 
band underneath the surface epithelium; 25% of biopsies had only focal 
involvement (single aggregate). Prominent eosinophils were seen in 44% of 
involved colonic/ileal biopsies and 16% of duodenal biopsies. Mast cells were 
highlighted by diffuse membranous staining for KIT and CD25. In the 
nonmastocytosis groups, all biopsies contained singly dispersed mast cells 
with no aggregates. The mean highest mast cell counts (in a single high-power 
field) for asymptomatic patients and IBS patients were 26 (range, 11 to 55) 
and 30 (range, 13 to 59), respectively. In summary, GI (especially colonic) 
biopsies can establish a diagnosis of SM in patients with GI symptoms. GI 
involvement is usually subtle and is often associated with prominent 
eosinophils, which may obscure the mast cell infiltrate. KIT and CD25 are 
invaluable markers for the diagnosis. Mast cell density in colonic mucosa from 
asymptomatic patients is highly variable. Although patients with diarrhea-
predominant IBS on average have mildly increased mast cells, the overlap in 
range with that of control patients is too great for this difference to be 
clinically useful. These findings argue against the utility of counting GI mucosal 
mast cell in patients with chronic diarrhea. 

 
 
200. Doyle LA, Hornick JL. Pathology of extramedullary mastocytosis. Immunol 

Allergy Clin North Am. May 2014;34(2):323-339. 
http://www.ncbi.nlm.nih.gov/pubmed/24745677  

 
Mastocytosis encompasses a group of clinically and pathologically 
heterogeneous disorders most commonly involving the skin, which typically 
takes the form of urticaria pigmentosa. Mastocytosis may also involve other 
organs, most often bone marrow, followed by gastrointestinal tract, liver, 
spleen, and lymph nodes. The presence of extracutaneous involvement by 
mastocytosis is a major diagnostic criterion for systemic disease. However, 
mast cell infiltrates are often subtle in skin and extracutaneous organs, and 
the histologic features of mastocytosis at different anatomic sites may be 
variable. This article reviews the pathologic features and clinical correlates of 
mastocytosis involving skin and other extramedullary sites. 
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201. Dewachter P, Castells MC, Hepner DL, Mouton-Faivre C. Perioperative 
management of patients with mastocytosis. Anesthesiology. Mar 
2014;120(3):753-759. 
http://www.ncbi.nlm.nih.gov/pubmed/24135579  

 
 
202. Damaj G, Joris M, Chandesris O, Hanssens K, Soucie E, Canioni D, Kolb B, 

Durieu I, Gyan E, Livideanu C, Cheze S, Diouf M, Garidi R, Georgin-Lavialle S, 
Asnafi V, Lhermitte L, Lavigne C, Launay D, Arock M, Lortholary O, Dubreuil P, 
Hermine O. ASXL1 but not TET2 mutations adversely impact overall survival 
of patients suffering systemic mastocytosis with associated clonal 
hematologic non-mast-cell diseases. PLoS One. 2014;9(1):e85362. 
http://www.ncbi.nlm.nih.gov/pubmed/24465546  

 
Systemic mastocytosis with associated hematologic clonal non-mast cell 
disease (SM-AHNMD) is a rare and heterogeneous subtype of SM and few 
studies on this specific entity have been reported. Sixty two patients with 
Systemic mastocytosis with associated hematologic clonal non-mast cell 
disease (SM-AHNMD) were presented. Myeloid AHNMD was the most 
frequent (82%) cases. This subset of patients were older, had more cutaneous 
lesions, splenomegaly, liver enlargement, ascites; lower bone mineral density 
and hemoglobin levels and higher tryptase level than lymphoid AHNMD. 
Defects in KIT, TET2, ASXL1 and CBL were positive in 87%, 27%, 14%, and 11% 
of cases respectively. The overall survival of patients with SM-AHNMD was 
85.2 months. Within the myeloid group, SM-MPN fared better than SM-MDS 
or SM-AML (p = 0.044,). In univariate analysis, the presence of C-findings, the 
AHNMD subtypes (SM-MDS/CMML/AML versus SM-MPN/hypereosinophilia) 
(p = 0.044), Neutropenia (p = 0.015), high monocyte level (p = 0.015) and the 
presence of ASXL1 mutation had detrimental effects on OS (p = 0.007). In 
multivariate analysis and penalized Cox model, only the presence of ASXL1 
mutation remained an independent prognostic factor that negatively affected 
OS (p = 0.035). SM-AHNMD is heterogeneous with variable prognosis 
according to the type of the AHNMD. ASXL1 is mutated in a subset of myeloid 
AHNMD and adversely impact on OS. 

 
 
203. Carter MC, Metcalfe DD, Komarow HD. Mastocytosis. Immunol Allergy Clin 

North Am. Feb 2014;34(1):181-196. 
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http://www.ncbi.nlm.nih.gov/pubmed/24262698  
 

Mastocytosis is a disorder of abnormal mast cell proliferation, with clinical 
features that include flushing, pruritus, abdominal pain, diarrhea, 
hypotension, syncope, and musculoskeletal pain. These features are the result 
of mast cell mediator release and infiltration into target organs. Patients of all 
ages may be affected, although in children, manifestations primarily involve 
the skin. Most patients with systemic disease have a somatically acquired 
activating mutation in the KIT oncogene. This article discusses the causes and 
pathogenesis of mastocytosis, with an overview of the clinical features and 
the approach to diagnosis, evaluation, and therapy in adults and pediatric 
patients. 

 
 
204. Butterfield JH, Weiler CR. Presentation of untreated systemic mastocytosis as 

recurrent, pulseless-electrical-activity cardiac arrests resistant to cardiac 
pacemaker. Int. Arch. Allergy Immunol. 2014;163(2):130-134. 
http://www.ncbi.nlm.nih.gov/pubmed/24335343  

 
Recurrent, pulseless-electrical-activity (PEA) cardiac arrests were the novel 
presentation of untreated systemic mastocytosis in an 85-year-old woman 
who lacked cutaneous findings of mastocytosis. Despite prior implantation of 
a dual-chamber cardiac pacemaker 3 weeks previously for similar spells, she 
experienced a PEA arrest accompanied by flushing, increased urinary N-
methylhistamine excretion and serum tryptase values on the day of 
presentation to our clinic. Bone marrow biopsy findings conducted to rule out 
breast cancer metastases showed 30% mast cell infiltration, aberrant 
expression of CD25 and a positive c-kit Asp816Val mutation. Treatment with a 
combination of H1 and H2 receptor blockers reduced flushing and eliminated 
hypotension. Maintenance medication included aspirin, cetirizine, ranitidine, 
montelukast, oral cromolyn sodium and an epinephrine autoinjector (as 
needed). At 6-month follow-up, the patient remained free of PEA arrests, 
flushing, or any clinical signs of mastocytosis or mast cell degranulation. PEA 
cardiac arrests may therefore be a presenting sign of untreated systemic 
mastocytosis. 
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205. Brockow K. Epidemiology, prognosis, and risk factors in mastocytosis. 
Immunol Allergy Clin North Am. May 2014;34(2):283-295. 
http://www.ncbi.nlm.nih.gov/pubmed/24745674  

 
This article updates current knowledge about epidemiology, prognosis, and 
risk factors for major complications in mastocytosis. A prevalence of 
mastocytosis of 1 in 10000 inhabitants has been reported, but underdiagnosis 
is assumed. The prognosis for cutaneous and indolent systemic mastocytosis 
is excellent. For more advanced forms of disease, prognostic parameters have 
been identified. A high extent of skin involvement, increased basal serum 
tryptase values, and extensive blistering are risk factors for severe mast cell 
activation episodes in children, whereas these associations seem to be less 
strong or nonexistent for anaphylaxis and osteoporosis in adult patients with 
indolent systemic mastocytosis. 

 
 
206. Bibi S, Langenfeld F, Jeanningros S, Brenet F, Soucie E, Hermine O, Damaj G, 

Dubreuil P, Arock M. Molecular defects in mastocytosis: KIT and beyond KIT. 
Immunol Allergy Clin North Am. May 2014;34(2):239-262. 
http://www.ncbi.nlm.nih.gov/pubmed/24745672  

 
In all variants of mastocytosis, activating KIT mutations are frequently found. 
In adults, neoplastic mast cells (MCs) cells show the KIT mutation D816V, 
whereas in children, MCs invading the skin are frequently positive for non-KIT 
D816V mutations. The clinical course and prognosis of the disease vary among 
patients with systemic mastocytosis (SM). Additional KIT-independent 
molecular defects might cause progression. Additional oncogenic lesions have 
recently been identified in advanced SM. In advanced SM the presence of 
additional genetic lesions or altered signaling worsening the prognosis might 
lead to the use of alternative therapies such as combined antisignaling 
targeted treatments or stem cell transplantation. 

 
 
207. Bibi S, Arslanhan MD, Langenfeld F, Jeanningros S, Cerny-Reiterer S, 

Hadzijusufovic E, Tchertanov L, Moriggl R, Valent P, Arock M. Co-operating 
STAT5 and AKT signaling pathways in chronic myeloid leukemia and 
mastocytosis: possible new targets of therapy. Haematologica. Mar 
2014;99(3):417-429. 
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http://www.ncbi.nlm.nih.gov/pubmed/24598853  
 

Chronic myeloid leukemia and systemic mastocytosis are myeloid neoplasms 
sharing a number of pathogenetic and clinical features. In both conditions, an 
aberrantly activated oncoprotein with tyrosine kinase activity, namely BCR-
ABL1 in chronic myeloid leukemia, and mutant KIT, mostly KIT D816V, in 
systemic mastocytosis, is key to disease evolution. The appreciation of the 
role of such tyrosine kinases in these diseases has led to the development of 
improved therapies with tyrosine kinase-targeted inhibitors. However, most 
drugs, including new KIT D816V-blocking agents, have failed to achieve long-
lasting remissions in advanced systemic mastocytosis, and there is a similar 
problem in chronic myeloid leukemia, where imatinib-resistant patients 
sometimes fail to achieve remission, even with second- or third-line BCR-ABL1 
specific tyrosine kinase inhibitors. During disease progression, additional 
signaling pathways become activated in neoplastic cells, but most converge 
into major downstream networks. Among these, the AKT and STAT5 pathways 
appear most critical and may result in drug-resistant chronic myeloid 
leukemia and systemic mastocytosis. Inhibition of phosphorylation of these 
targets has proven their crucial role in disease-evolution in both malignancies. 
Together, these observations suggest that STAT5 and AKT are key drivers of 
oncogenesis in drug-resistant forms of the diseases, and that targeting STAT5 
and AKT might be an interesting approach in these malignancies. The present 
article provides an overview of our current knowledge about the critical role 
of AKT and STAT5 in the pathophysiology of chronic myeloid leukemia and 
systemic mastocytosis and on their potential value as therapeutic targets in 
these neoplasms. 

 
 
208. Berezowska S, Flaig MJ, Rueff F, Walz C, Haferlach T, Krokowski M, Kerler R, 

Petat-Dutter K, Horny HP, Sotlar K. Adult-onset mastocytosis in the skin is 
highly suggestive of systemic mastocytosis. Mod. Pathol. Jan 2014;27(1):19-
29. 
http://www.ncbi.nlm.nih.gov/pubmed/23807778  

 
Adult-onset urticaria pigmentosa/mastocytosis in the skin almost always 
persists throughout life. The prevalence of systemic mastocytosis in such 
patients is not precisely known. Bone marrow biopsies from 59 patients with 
mastocytosis in the skin and all available skin biopsies (n=27) were subjected 
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to a meticulous cytological, histological, immunohistochemical, and molecular 
analysis for the presence of WHO-defined diagnostic criteria for systemic 
mastocytosis: compact mast cell infiltrates (major criterion); atypical mast cell 
morphology, KIT D816V, abnormal expression of CD25 by mast cells, and 
serum tryptase levels >20 ng/ml (minor criteria). Systemic mastocytosis is 
diagnosed when the major diagnostic criterion plus one minor criterion or at 
least three minor criteria are fulfilled. Systemic mastocytosis was confirmed in 
57 patients (97%) by the diagnosis of compact mast cell infiltrates plus at least 
one minor diagnostic criterion (n=42, 71%) or at least three minor diagnostic 
criteria (n=15, 25%). In two patients, only two minor diagnostic criteria were 
detectable, insufficient for the diagnosis of systemic mastocytosis. By the use 
of highly sensitive molecular methods, including the analysis of 
microdissected mast cells, KIT D816V was found in all 58 bone marrow 
biopsies investigated for it but only in 74% (20/27) of the skin biopsies. It is 
important to state that even in cases with insufficient diagnostic criteria for 
systemic mastocytosis, KIT D816V-positive mast cells were detected in the 
bone marrow. This study demonstrates, for the first time, that almost all 
patients with adult-onset mastocytosis in the skin, in fact, have systemic 
mastocytosis with cutaneous involvement. 

 
 
209. Bader-Meunier B, Bulai Livideanu C, Larroche C, Durieu I, Artru L, Beucher A, 

Cormier G, Cornec D, Delarco M, Dubost JJ, Fontaine C, Gourin MP, Javier RM, 
de Jaureguiberry JP, Maisonneuve H, Toussirot E, Ugo V, Echaubard S, 
Mahlaoui N, Aouba A, Bodemer C, Briot K, Frenzel L, Lortholary O, Chandesris 
MO, Hermine O, Ceremast CRI, Sofremip. Association of mastocytosis with 
inflammatory joint diseases: a series of 31 patients. Semin. Arthritis Rheum. 
Dec 2014;44(3):362-365. 
http://www.ncbi.nlm.nih.gov/pubmed/25037281  

 
OBJECTIVES: We studied the clinical phenotypes and tolerance to treatments 
in a series of patients affected by both inflammatory joint diseases and 
mastocytosis. METHODS: This retrospective multicenter study was conducted 
on behalf of 3 networks focused on mastocytosis, pediatric, and adults' 
inflammatory joint diseases. Patients who displayed both mastocytosis and 
inflammatory joint diseases were included. RESULTS: A total of 31 patients 
were included. They had spondyloarthritis (SpA) (16 patients), rheumatoid 
arthritis (6 patients), juvenile idiopathic arthritis (2 patients), and 
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undifferentiated arthritis (7 patients). The median ages at diagnosis of 
arthritis and mastocytosis were 44 and 40.5 years, respectively. Disease-
modifying anti-rheumatic drugs (DMARDs) were required in 22 patients, 
comprising mostly methotrexate (13 patients), salazopyrin (8 patients), anti-
tumor-necrosis-factor agents (7 patients), and corticosteroids (9 patients). 
They were well tolerated. Adverse events occurred in 2/24 patients receiving 
non-steroidal anti-inflammatory drugs. The prevalence of SpA among the 600 
patients included in the mastocytosis cohort was 2.33%, which is significantly 
higher than the prevalence of SpA in the French population (p < 0.001). 
CONCLUSIONS: This study suggests that mastocytosis is associated with a 
higher prevalence of SpA than expected, and that DMARDs, notably anti-
TNFalpha agents, are well tolerated in patients with mastocytosis. Mast cells 
might be involved in the development of SpA. 

 
 
210. Alvarez-Twose I, Zanotti R, Gonzalez-de-Olano D, Bonadonna P, Vega A, 

Matito A, Sanchez-Munoz L, Morgado JM, Perbellini O, Garcia-Montero A, De 
Matteis G, Teodosio C, Rossini M, Jara-Acevedo M, Schena D, Mayado A, Zamo 
A, Mollejo M, Sanchez-Lopez P, Cabanes N, Orfao A, Escribano L. 
Nonaggressive systemic mastocytosis (SM) without skin lesions associated 
with insect-induced anaphylaxis shows unique features versus other 
indolent SM. J. Allergy Clin. Immunol. Feb 2014;133(2):520-528. 
http://www.ncbi.nlm.nih.gov/pubmed/23921094  

 
BACKGROUND: Indolent systemic mastocytosis (ISM) without skin lesions 
(ISMs(-)) shows a higher prevalence in males, lower serum baseline tryptase 
levels, and KIT mutation more frequently restricted to bone marrow (BM) 
mast cells (MCs) than ISM with skin lesions (ISMs(+)). Interestingly, in almost 
one-half of ISMs(-) patients, MC-mediator release episodes are triggered 
exclusively by insects. OBJECTIVE: We aimed to determine the clinical and 
laboratory features of ISMs(-) associated with insect-induced anaphylaxis 
(insectISMs(-)) versus other patients with ISM. METHODS: A total of 335 
patients presenting with MC activation syndrome, including 143 insectISMs(-), 
72 ISMs(-) triggered by other factors (otherISMs(-)), 56 ISMs(+), and 64 
nonclonal MC activation syndrome, were studied. RESULTS: Compared with 
otherISMs(-) and ISMs(+) patients, insectISMs(-) cases showed marked male 
predominance (78% vs 53% and 46%; P < .001), a distinct pattern of MC-
related symptoms, and significantly lower median serum baseline tryptase 
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levels (22.4 vs 28.7 and 45.8 mug/L; P </= .009). Moreover, insectISMs(-) less 
frequently presented BM MC aggregates (46% vs 70% and 81%; P </= .001), 
and they systematically showed MC-restricted KIT mutation. CONCLUSIONS: 
ISMs(-) patients with anaphylaxis triggered exclusively by insects display 
clinical and laboratory features that are significantly different from other ISM 
cases, including other ISMs(-) and ISMs(+) patients, suggesting that they 
represent a unique subgroup of ISM with a particularly low BM MC burden in 
the absence of adverse prognostic factors. 

 
 
211. Alevizos M, Karagkouni A, Panagiotidou S, Vasiadi M, Theoharides TC. Stress 

triggers coronary mast cells leading to cardiac events. Ann. Allergy. Asthma. 
Immunol. Apr 2014;112(4):309-316. 
http://www.ncbi.nlm.nih.gov/pubmed/24428962  

 
OBJECTIVE: Stress precipitates and worsens not only asthma and atopic 
dermatitis but also acute coronary syndromes (ACSs), which are associated 
with coronary inflammation. Evidence linking stress to ACS was reviewed and 
indicated that activation of coronary mast cells (MCs) by stress, through 
corticotropin-releasing hormone (CRH) and other neuropeptides, contributes 
to coronary inflammation and coronary artery disease. DATA SOURCES: 
PubMed was searched (2005-2013) for articles using the following keywords: 
allergies, anaphylaxis, anxiety, coronary arteries, coronary artery disease, C-
reactive protein, cytokines, chymase, histamine, hypersensitivity, interleukin-
6 (IL-6), inflammation, mast cells, myocardial ischemia, niacin, platelet-
activating factor, rupture, spasm, statins, stress, treatment, tryptase, and 
uroctortin. STUDY SELECTIONS: Articles were selected based on their 
relevance to how stress affects ACS and how it activates coronary MCs, 
leading to coronary hypersensitivity, inflammation, and coronary artery 
disease. RESULTS: Stress can precipitate allergies and ACS. Stress stimulates 
MCs through the activation of high-affinity surface receptors for CRH, leading 
to a CRH-dependent increase in serum IL-6. Moreover, neurotensin secreted 
with CRH from peripheral nerves augments the effect of CRH and stimulates 
cardiac MCs to release IL-6, which is elevated in ACS and is an independent 
risk factor for myocardial ischemia. MCs also secrete CRH and uroctortin, 
which induces IL-6 release from cardiomyocytes. The presence of 
atherosclerosis increases the risk of cardiac MC activation owing to the 
stimulatory effect of lipoproteins and adipocytokines. Conditions such as 

http://www.ncbi.nlm.nih.gov/pubmed/
http://www.tmsforacure.org/
http://www.ncbi.nlm.nih.gov/pubmed/24428962


The Mastocytosis Society, Inc.                                                                           Selected References-February, 2017 
 

All references and abstracts in this file were obtained from the PubMed database of the US National Library of Medicine, National Institutes of 
Health (http://www.ncbi.nlm.nih.gov/pubmed). Consult your physician regarding any application of information contained within this document! 

www.tmsforacure.org 

Kounis syndrome, mastocytosis, and myalgic encephalopathy/chronic fatigue 
syndrome are particularly prone to coronary hypersensitivity reactions. 
CONCLUSION: Inhibition of cardiac MCs may be a novel treatment approach. 

 
 
212. Akin C, Valent P. Diagnostic criteria and classification of mastocytosis in 

2014. Immunol Allergy Clin North Am. May 2014;34(2):207-218. 
http://www.ncbi.nlm.nih.gov/pubmed/24745670  

 
Mastocytosis is characterized by accumulation of pathologic mast cells in 
tissues. Most patients with mastocytosis experience mast cell activation 
symptoms in response to various triggers. The diagnosis of mastocytosis 
should be made from objective pathologic findings. Modern diagnostic criteria 
and classification of mastocytosis were proposed in 2000 by an international 
consensus group and formed the basis of the current World Health 
Organization (WHO) guidelines, which have been validated to correlate with 
prognosis and help selection of therapy. In this article, the WHO criteria for 
diagnosis and classification are summarized and practical aspects to avoid 
common pitfalls in diagnostic workup are discussed. 

 
 
213. Akin C. Mast cell activation disorders. J Allergy Clin Immunol Pract. May-Jun 

2014;2(3):252-257 e251; quiz 258. 
http://www.ncbi.nlm.nih.gov/pubmed/24811013  

 
Disorders associated with mast cell activation range from relatively common 
IgE-mediated disease and chronic urticaria to rarer conditions such as 
mastocytosis or monoclonal mast cell activation disorder. Mast cell activation 
disorders can be mechanistically classified into primary (associated with 
abnormal production of mast cells that carry pathologic markers of clonality), 
secondary (normal mast cells activated in reaction to a microenvironmental 
trigger), and idiopathic (no etiology is found). Clinical presentations, 
diagnostic criteria as well as general principles of a stepwise therapy approach 
are discussed. 

 
 
214. Akin C. Mastocytosis. Immunol Allergy Clin North Am. May 2014;34(2):xvii-

xviii. 

http://www.ncbi.nlm.nih.gov/pubmed/
http://www.tmsforacure.org/
http://www.ncbi.nlm.nih.gov/pubmed/24745670
http://www.ncbi.nlm.nih.gov/pubmed/24811013


The Mastocytosis Society, Inc.                                                                           Selected References-February, 2017 
 

All references and abstracts in this file were obtained from the PubMed database of the US National Library of Medicine, National Institutes of 
Health (http://www.ncbi.nlm.nih.gov/pubmed). Consult your physician regarding any application of information contained within this document! 

www.tmsforacure.org 

http://www.ncbi.nlm.nih.gov/pubmed/24745687  
 
 
215. Zanotti R, Simioni L, Garcia-Montero AC, Perbellini O, Bonadonna P, Caruso B, 

Jara-Acevedo M, Bonifacio M, De Matteis G. Somatic D816V KIT mutation in a 
case of adult-onset familial mastocytosis. J. Allergy Clin. Immunol. Feb 
2013;131(2):605-607. 
http://www.ncbi.nlm.nih.gov/pubmed/23374274  

 
 
216. Wang SA, Hutchinson L, Tang G, Chen SS, Miron PM, Huh YO, Jones DM, 

Bueso-Ramos C, Verstovsek S, Medeiros LJ, Miranda RN. Systemic 
mastocytosis with associated clonal hematological non-mast cell lineage 
disease: clinical significance and comparison of chomosomal abnormalities 
in SM and AHNMD components. Am. J. Hematol. Mar 2013;88(3):219-224. 
http://www.ncbi.nlm.nih.gov/pubmed/23440662  

 
Some patients with systemic mastocytosis have concurrent hematological 
neoplasms, designated in the World Health Organization (WHO) classification 
as systemic mastocytosis with associated clonal hematological non-mast cell 
lineage disease (SM-AHNMD). In this study, we analyzed 29 patients with SM-
AHNMD and compared them to 40 patients with pure SM. The AHNMDs were 
classified as chronic myelomonocytic leukemia (CMML) (n = 10), 
myelodysplastic syndrome (MDS) (n = 7), myeloproliferative neoplasms (n = 
4), B-cell lymphoma/leukemia/plasma cell neoplasms (n = 7), and acute 
myeloid leukemia (n = 1). Patients with SM-AHNMD were older, more 
frequently had constitutional symptoms and hematological abnormalities, less 
often had skin lesions, and had an inferior overall survival compared with pure 
SM patients (48 months vs. not-reached, P < 0.001). Karyotypic abnormalities 
were detected in 9/28 (32%) patients with SM-AHNMD but not in pure SM 
patients (P < 0.001). Combined imaging/ fluorescence-in-situ hybridization 
performed in four SM-AHNMD cases revealed shared abnormal signals in 
mast cells and myeloid cells in two patients with SM-CMML and one patient 
with SM-MDS, but not in the mast cells of a case SM-associated with chronic 
lymphocytic leukemia with ATM-deletion. Quantitative mutation analysis 
showed higher levels of mutant KIT D816V in SM-CMML and SM-MDS than in 
pure SM (P < 0.001). Our data indicate that the SM-AHNMD category in the 
WHO classification is heterogeneous, including clonally related and unrelated 
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forms of AHNMD. The presentation, treatment, and outcome of patients with 
SM-AHNMD is often dictated by the type of AHNMD. 

 
 
217. Verstovsek S. Advanced systemic mastocytosis: the impact of KIT mutations 

in diagnosis, treatment, and progression. Eur. J. Haematol. Feb 
2013;90(2):89-98. 
http://www.ncbi.nlm.nih.gov/pubmed/23181448  

 
Apart from indolent systemic mastocytosis (SM), which is associated with a 
favorable prognosis, other subtypes of SM (SM with associated clonal 
hematologic non-mast cell lineage disease, aggressive SM, and mast cell 
leukemia - collectively referred to in this review as advanced SM) can be 
debilitating. The complexity of SM makes both the diagnosis and design of 
response criteria challenging for clinical studies. The tyrosine kinase KIT has 
been shown to play a crucial role in the pathogenesis of SM and has been a 
focal point in the development of targeted therapy. Mutations within various 
domains of the KIT receptor that lead to constitutive activation have been 
identified in patients, and those involving the activation loop of the KIT 
receptor are the mutations most frequently detected in patients with 
mastocytosis. Aberrant activation of the KIT receptor results in increased 
production of mast cells in extracutaneous organs that may lead to organ 
failure or early death. This review discusses the diagnosis and management of 
patients with advanced SM, including the relevance of KIT in this disease, 
potential therapies targeting this kinase, and criteria for measuring responses 
to these therapies. 

 
 
218. van Doormaal JJ, Arends S, Brunekreeft KL, van der Wal VB, Sietsma J, van 

Voorst Vader PC, Oude Elberink JN, Kluin-Nelemans JC, van der Veer E, de 
Monchy JG. Prevalence of indolent systemic mastocytosis in a Dutch region. 
J. Allergy Clin. Immunol. May 2013;131(5):1429-1431 e1421. 
http://www.ncbi.nlm.nih.gov/pubmed/23219169  

 
 
219. Valent P. Mast cell activation syndromes: definition and classification. 

Allergy. Apr 2013;68(4):417-424. 
http://www.ncbi.nlm.nih.gov/pubmed/23409940  
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Mast cell activation (MCA) occurs in a number of different clinical conditions, 
including IgE-dependent allergies, other inflammatory reactions, and 
mastocytosis. MCA-related symptoms may be mild, moderate, severe, or even 
life-threatening. The severity of MCA depends on a number of different 
factors, including genetic predisposition, the number and releasability of mast 
cells involved in the reaction, the type of allergen, presence of specific IgE, 
and presence of certain comorbidities. In severe reactions, MCA can be 
documented by a substantial increase in the serum tryptase level above 
baseline. When symptoms are recurrent, are accompanied by an increase in 
mast cell-derived mediators in biological fluids, and are responsive to 
treatment with mast cell-stabilizing or mediator-targeting drugs, the diagnosis 
of mast cell activation syndrome (MCAS) is appropriate. Based on the 
underlying condition, these patients can further be classified into i) primary 
MCAS where KIT-mutated, clonal mast cells are detected, ii) secondary MCAS 
where an underlying inflammatory disease, often in the form of an IgE-
dependent allergy, but no KIT-mutated mast cells, is found, and iii) idiopathic 
MCAS, where neither an allergy or other underlying disease, nor KIT-mutated 
mast cells are detectable. It is important to note that in many patients with 
MCAS, several different factors act together to lead to severe or even life-
threatening anaphylaxis. Detailed knowledge about the pathogenesis and 
complexity of MCAS, and thus establishing the exact final diagnosis, may 
greatly help in the management and therapy of these patients. 

 
 
220. Valent P. Mastocytosis: a paradigmatic example of a rare disease with 

complex biology and pathology. Am J Cancer Res. 2013;3(2):159-172. 
http://www.ncbi.nlm.nih.gov/pubmed/23593539  

 
Mastocytosis is a rare disease characterized by abnormal expansion and 
accumulation of tissue mast cells (MC) in one or multiple organs. In most adult 
patients, systemic mastocytosis (SM) is diagnosed. Based on histopathological 
findings and organ damage, SM is divided into indolent SM (ISM), smoldering 
SM (SSM), SM with an associated hematologic non-MC-lineage disease (SM-
AHNMD), aggressive SM (ASM), and MC leukemia (MCL). The clinical course 
and prognosis vary greatly among these groups of patients. In all variants of 
SM and most patients, neoplastic cells display the KIT mutation D816V. This 
suggests that additional KIT-independent molecular defects cause 
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progression. Indeed, additional oncogenic lesions, including RAS- and TET2 
mutations, have recently been identified in advanced SM. In patients with SM-
AHNMD, such additional lesions are often detectable in the 'AHNMD-
component' of the disease. Clinically relevant symptoms of SM result from i) 
malignant MC infiltration and the subsequent organ damage seen in advanced 
SM and/or ii) the release of pro-inflammatory and vasoactive mediators from 
MC, found in all disease-variants. Therapy of SM has to be adjusted to the 
individual situation in each patient. In ISM, the aim is to control mediator 
release and mediator effects. In advanced SM, a major goal is to control MC 
expansion by using conventional drugs or novel targeted drugs directed 
against mutant forms of KIT and/or other pro-oncogenic kinase-targets. In 
rapidly progressing ASM, MCL and drug-resistant AHNMD, chemotherapy and 
subsequent stem cell transplantation has to be considered. 

 
 
221. Teodosio C, Garcia-Montero AC, Jara-Acevedo M, Sanchez-Munoz L, Pedreira 

CE, Alvarez-Twose I, Matarraz S, Morgado JM, Barcena P, Matito A, Mayado A, 
Sanchez ML, Diez-Campelo M, Escribano L, Orfao A. Gene expression profile 
of highly purified bone marrow mast cells in systemic mastocytosis. J. Allergy 
Clin. Immunol. Apr 2013;131(4):1213-1224, 1224 e1211-1214. 
http://www.ncbi.nlm.nih.gov/pubmed/23403045  

 
BACKGROUND: Despite the fact that a great majority (>90%) of patients with 
systemic mastocytosis (SM) carry a common genetic lesion, the D816V KIT 
mutation, little is known regarding the molecular and biological pathways 
underlying the clinical heterogeneity of the disease. OBJECTIVE: We sought to 
analyze the gene expression profile (GEP) of bone marrow mast cells (BMMCs) 
in patients with SM and its association with distinct clinical variants of the 
disease. METHODS: GEP analyses were performed by using DNA-
oligonucleotide microarrays in highly purified BMMCs from patients with SM 
carrying the D816V KIT mutation (n=26) classified according to the diagnostic 
subtype of SM versus normal/reactive BMMCs (n=7). Validation of GEP results 
was performed with flow cytometry in the same set of samples and in an 
independent cohort of 176 subjects. RESULTS: Overall, 758 transcripts were 
significantly deregulated in patients with SM, with a common GEP (n=398 
genes) for all subvariants of SM analyzed. These were characterized by 
upregulation of genes involved in the innate and inflammatory immune 
response, including interferon-induced genes and genes involved in cellular 
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responses to viral antigens, together with complement inhibitory molecules 
and genes involved in lipid metabolism and protein processing. Interestingly, 
aggressive SM additionally showed deregulation of apoptosis and cell cycle-
related genes, whereas patients with indolent SM displayed increased 
expression of adhesion-related molecules. CONCLUSION: BMMCs from 
patients with different clinical subtypes of SM display distinct GEPs, which 
might reflect new targetable pathways involved in the pathogenesis of the 
disease. 

 
 
222. Sokol H, Georgin-Lavialle S, Canioni D, Barete S, Damaj G, Soucie E, Bruneau J, 

Chandesris MO, Suarez F, Launay JM, Aouba A, Grandpeix-Guyodo C, 
Lanternier F, Grosbois B, de Gennes C, Cathebras P, Fain O, Hoyeau-Idrissi N, 
Dubreuil P, Lortholary O, Beaugerie L, Ranque B, Hermine O. Gastrointestinal 
manifestations in mastocytosis: a study of 83 patients. J. Allergy Clin. 
Immunol. Oct 2013;132(4):866-873 e861-863. 
http://www.ncbi.nlm.nih.gov/pubmed/23890756  

 
BACKGROUND: Mastocytosis is a heterogeneous disease characterized by 
mast cell accumulation in 1 or more organs. Gastrointestinal manifestations of 
systemic mastocytosis have been previously studied in small cohorts of 
patients, and no specific histologic description is available. OBJECTIVE: We 
sought to assess the clinical and pathologic features of gastrointestinal 
manifestations in patients with mastocytosis. METHODS: Medical history and 
gastrointestinal symptoms of patients with mastocytosis (n = 83) were 
compared with those of matched healthy subjects (n = 83) by means of 
patient questionnaire. Data were analyzed for epidemiologic, clinical, 
biological, and genetic factors associated with gastrointestinal symptoms for 
patients with mastocytosis. A comparative analysis of gastrointestinal 
histology from patients with mastocytosis (n = 23), control subjects with 
inflammatory bowel disease (n = 17), and healthy subjects (n = 19) was 
performed. RESULTS: The following gastrointestinal symptoms occurred more 
frequently and were more severe in patients with mastocytosis than in 
healthy subjects: bloating (33% vs 7.2%, P < .0001), abdominal pain (27.3% vs 
4.8%, P < .0001), nausea (23% vs 8.4%, P = .02), and diarrhea (33.85% vs 1.2%, 
P < .0001). Patients with mastocytosis had a significantly higher incidence of 
personal history of duodenal ulcer (P = .02). Wild-type (WT) c-Kit was 
associated with diarrhea (P = .03). Specific histologic lesions were present in 
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patients with mastocytosis but were not correlated with clinical symptoms. 
CONCLUSION: Gastrointestinal manifestations in patients with mastocytosis 
are highly prevalent and often severe. Clinical symptoms do not correspond to 
histologic findings, are nonspecific, and can simulate irritable bowel 
syndrome. 

 
 
223. Ryan RJ, Akin C, Castells M, Wills M, Selig MK, Nielsen GP, Ferry JA, Hornick JL. 

Mast cell sarcoma: a rare and potentially under-recognized diagnostic entity 
with specific therapeutic implications. Mod. Pathol. Apr 2013;26(4):533-543. 
http://www.ncbi.nlm.nih.gov/pubmed/23196796  

 
Mast cell sarcoma is a rare, aggressive neoplasm composed of cytologically 
malignant mast cells presenting as a solitary mass. Previous descriptions of 
mast cell sarcoma have been limited to single case reports, and the pathologic 
features of this entity are not well known. Here, we report three new cases of 
mast cell sarcoma and review previously reported cases. Mast cell sarcoma 
has a characteristic morphology of medium-sized to large epithelioid cells, 
including bizarre multinucleated cells, and does not closely resemble either 
normal mast cells or the spindle cells of systemic mastocytosis. One of our 
three cases arose in a patient with a remote history of infantile cutaneous 
mastocytosis, an association also noted in one previous case report. None of 
our three cases were correctly diagnosed as mast cell neoplasms on initial 
pathological evaluation, suggesting that this entity may be under-recognized. 
Molecular testing of mast cell sarcoma has not thus far detected the imatinib-
resistant KIT D816V mutation, suggesting that recognition of these cases may 
facilitate specific targeted therapy. 

 
 
224. Picard M, Giavina-Bianchi P, Mezzano V, Castells M. Expanding spectrum of 

mast cell activation disorders: monoclonal and idiopathic mast cell 
activation syndromes. Clin. Ther. May 2013;35(5):548-562. 
http://www.ncbi.nlm.nih.gov/pubmed/23642289  

 
BACKGROUND: In recent years, 2 new syndromes of mast cell activation have 
been described in patients with episodes of mast cell mediator release that 
range from flushing and abdominal cramping to anaphylaxis: monoclonal mast 
cell activation syndrome (MMAS) and idiopathic mast cell activation syndrome 
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(MCAS). OBJECTIVE: This review will discuss these 2 new syndromes in the 
larger context of mast cell activation disorders as well as the diagnostic and 
treatment approaches for these conditions. METHODS: PubMed was searched 
using the following terms: mast cell activation disorder, mast cell activation 
syndrome, and clonal mast cell. Only English-language articles published up 
until February 27, 2013, were considered. RESULTS: MMAS has been 
diagnosed in patients with systemic reactions to hymenoptera stings and 
elevated baseline serum tryptase as well as in patients with unexplained 
episodes of anaphylaxis. A bone marrow biopsy establishes the diagnosis by 
revealing the presence of monoclonal mast cells that carry the D816V KIT 
mutation and/or express CD25 while the diagnostic requirements for systemic 
mastocytosis are not met. MCAS affects predominantly women in whom no 
mast cell abnormality or external triggers account for their episodes of mast 
cell activation. MCAS is a diagnosis of exclusion, and primary and secondary 
mast cell activation disorders as well as idiopathic anaphylaxis have to be 
ruled out before making the diagnosis. Patients with MCAS and MMAS are 
treated in a stepwise fashion with drugs that block the effects of mediators 
released by mast cells on activation. One third of MCAS patients experience 
complete resolution of symptoms with treatment, while one third have a 
major response and one third a minor response to treatment. A combination 
of drugs is usually necessary to achieve symptom control. No drug trial has 
been performed in patients with MMAS and MCAS. CONCLUSIONS: MMAS 
and MCAS are 2 newly described, rare syndromes of mast cell activation. 
Further studies will be necessary to better understand the cause of these 
conditions and their natural evolution and to validate and improve the 
treatment approach. Research should also focus on developing drugs with the 
potential to cure these debilitating disorders. To achieve these goals, centers 
with expertise in mast cell activation disorders are essential as they allow for a 
critical mass of these patients to be enrolled in studies while providing those 
patients with the most up-to-date diagnostic procedures and treatment 
strategies. 

 
 
225. Pardanani A. How I treat patients with indolent and smoldering mastocytosis 

(rare conditions but difficult to manage). Blood. Apr 18 2013;121(16):3085-
3094. 
http://www.ncbi.nlm.nih.gov/pubmed/23426950  
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Indolent systemic mastocytosis (SM) patients have a varied clinical 
presentation, ranging from predominantly cutaneous symptoms to recurrent 
systemic symptoms (eg, flushing, palpitations, dyspepsia, diarrhea, bone pain) 
that can be severe and potentially life threatening (anaphylaxis). Mastocytosis 
patients without skin involvement pose a diagnostic challenge; a high index of 
suspicion is needed in those with mast cell-degranulation symptoms, including 
anaphylaxis following Hymenoptera stings or other triggers. Modern-era 
molecular and flow-cytometric diagnostic methods are very sensitive and can 
detect minimal involvement of bone marrow with atypical/clonal mast cells; 
in some cases, full diagnostic criteria for SM are not fulfilled. An important 
aspect of treatment is avoidance of known symptom triggers; other treatment 
principles include a stepwise escalation of antimediator therapies and 
consideration of cytoreductive therapies for those with treatment-refractory 
symptoms. The perioperative management of mastocytosis patients is 
nontrivial; a multidisciplinary preoperative assessment, adequate 
premedications, and close intra- and postoperative monitoring are critical. 
Smoldering mastocytosis is a variant with high systemic mast cell burden. 
While its clinical course can be variable, there is greater potential need for 
cytoreductive therapies (eg, interferon-alpha, cladribine) in this setting. A 
systematic approach to the diagnosis and treatment of indolent SM using a 
case-based approach of representative clinical scenarios is presented here. 

 
 
226. Lee MJ, Akin C. Mast cell activation syndromes. Ann. Allergy. Asthma. 

Immunol. Jul 2013;111(1):5-8. 
http://www.ncbi.nlm.nih.gov/pubmed/23806452  

 
 
227. Lange M, Niedoszytko M, Renke J, Glen J, Nedoszytko B. Clinical aspects of 

paediatric mastocytosis: a review of 101 cases. J. Eur. Acad. Dermatol. 
Venereol. Jan 2013;27(1):97-102. 
http://www.ncbi.nlm.nih.gov/pubmed/22126331  

 
BACKGROUND: Cutaneous mastocytosis (CM) is a typical presentation of 
mastocytosis in children. However, systemic mastocytosis may also occur in 
children. OBJECTIVE: We tried to characterize the clinical features of 
childhood-onset mastocytosis and estimate the value of the SCORMA 
(SCORing Mastocytosis) Index and serum tryptase levels as disease severity 
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parameters. METHODS: In a survey of 101 children mastocytosis was 
diagnosed and classified according to World Health Organization criteria. In all 
the cases serum tryptase levels and the SCORMA Index were done to assess 
the extent and intensity of the disease. RESULTS: Cutaneous mastocytosis was 
diagnosed in 100 children; 84% of them presented maculopapular CM, 10% 
mastocytoma and 6% diffuse cutaneous mastocytosis. Moreover, systemic 
mastocytosis with bone marrow infiltration and associated with 
maculopapular CM was found in one case. There was a positive correlation of 
serum tryptase level to the SCORMA Index. Both the mean tryptase level and 
the mean SCORMA Index were elevated in diffuse cutaneous mastocytosis 
children when compared with other forms CM. A significantly higher mean 
tryptase level was found in children with flushing, hypotension, diarrhoea, 
extensive bullous lesions and osteoporosis or osteopenia. CONCLUSION: 
Mastocytosis in children usually has a benign course. Nevertheless, severe 
mediator-related symptoms and systemic involvement may appear. 
Therefore, a multidisciplinary approach involving careful monitoring of the 
serum tryptase level, SCORMA Index and the organ function is recommended. 
Both tryptase levels and the SCORMA Index are of a great value as disease 
severity parameters and they should be assessed simultaneously in all 
mastocytosis patients. 

 
 
228. Guillaume N, Desoutter J, Chandesris O, Merlusca L, Henry I, Georgin-Lavialle 

S, Barete S, Hirsch I, Bouredji D, Royer B, Gruson B, Lok C, Sevestre H, 
Mentaverri R, Brazier M, Meynier J, Hermine O, Marolleau JP, Kamel S, Damaj 
G. Bone complications of mastocytosis: a link between clinical and biological 
characteristics. Am. J. Med. Jan 2013;126(1):75 e71-77. 
http://www.ncbi.nlm.nih.gov/pubmed/23200108  

 
OBJECTIVES: Mastocytosis is a heterogeneous group of clonal mast cell 
disorders in which bone manifestations are frequently seen, but poorly 
understood. In this study, we analyzed correlation of clinical findings in 
mastocytosis patients with bone mineral density and bone turnover markers. 
METHODS: Serum levels of bone turnover markers were measured in 
mastocytosis patients and healthy volunteers. Bone disease was evaluated 
using radiographic imaging, and measurement of bone mineral density. 
RESULTS: Of 45 adult mastocytosis patients, bone abnormalities were 
detected in 34 (75%). Bone lesions were documented on radiographic imaging 
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in 16 patients (36%), and bone mineral density in 24 patients (53%), of which 
9 patients (20%) had osteoporosis and 15 (33%) had osteopenia. Serum levels 
of bone turnover markers that evaluate bone resorption (C-telopeptide, 
deoxypyridinoline), bone formation (bone-specific alkaline phosphatase), and 
bone remodeling (osteoprotegerin) were significantly higher in the patient 
population than in the control population (n=28). Levels of C-telopeptide and 
osteoprotegerin were higher in patients with advanced systemic mastocytosis 
than in patients with cutaneous or indolent systemic mastocytosis. Moreover, 
C-telopeptide and osteoprotegerin levels were significantly correlated with 
those of serum tryptase, a diagnostic marker of mastocytosis. CONCLUSION: 
The observed bone turnover markers variations indicate a complex process of 
bone turnover in mastocytosis-related bone manifestations. The highly 
significant correlation between serum tryptase and serum bone turnover 
markers levels, and the positive correlation of levels of bone turnover markers 
with advanced disease, support the existence of a link between bone 
remodeling and mast cell burden. 

 
 
229. Gruson B, Lortholary O, Canioni D, Chandesris O, Lanternier F, Bruneau J, 

Grosbois B, Livideanu C, Larroche C, Durieu I, Barete S, Sevestre H, Diouf M, 
Chaby G, Marolleau JP, Dubreuil P, Hermine O, Damaj G. Thalidomide in 
systemic mastocytosis: results from an open-label, multicentre, phase II 
study. Br. J. Haematol. May 2013;161(3):434-442. 
http://www.ncbi.nlm.nih.gov/pubmed/23432617  

 
Mastocytosis can lead to organ failure as well as systemic symptoms that can 
be disabling, with considerable deterioration in quality of life. Beside 
symptomatic treatments, interferon-alpha and purine analogues have been 
shown to be effective but complete or long-term remission is rarely obtained 
with these drugs. We conducted a phase II, multicentre, study to investigate 
thalidomide in severely symptomatic indolent and aggressive systemic 
mastocytosis. Twenty patients were enrolled of whom 16 were analysed for 
response. The overall response rate was 56%. Responses were observed in the 
skin in 61% of patients with a significant decrease in the pruritus score. Mast 
cell mediator-related symptoms responded in 71% of cases and 25% of 
aggressive systemic mastocytosis patients had a response in terms of B/C 
findings (borderline/cytoreduction needed). Bone marrow mast cell 
infiltration decreased in five of the eight evaluable patients. There was no 
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significant improvement in the AFIRMM (Association Francaise pour les 
Initiatives de Recherche sur le Mastocyte et Les Mastocytoses), Quality of Life 
or Hamilton scores. Grade 3-4 toxicities consisted of peripheral neuropathy 
(11%) and myelosuppression (neutropenia: 5%; thrombocytopenia: 11%). In 
conclusion, thalidomide might be useful in mastocytosis and in the treatment 
of mast cell-related symptoms. It might be considered in selected patients, 
taking into account the benefit/risk balance and the individual patient 
evaluation. 

 
 
230. Gotlib J, Pardanani A, Akin C, Reiter A, George T, Hermine O, Kluin-Nelemans 

H, Hartmann K, Sperr WR, Brockow K, Schwartz LB, Orfao A, Deangelo DJ, 
Arock M, Sotlar K, Horny HP, Metcalfe DD, Escribano L, Verstovsek S, Tefferi A, 
Valent P. International Working Group-Myeloproliferative Neoplasms 
Research and Treatment (IWG-MRT) & European Competence Network on 
Mastocytosis (ECNM) consensus response criteria in advanced systemic 
mastocytosis. Blood. Mar 28 2013;121(13):2393-2401. 
http://www.ncbi.nlm.nih.gov/pubmed/23325841  

 
Systemic mastocytosis (SM) is characterized by accumulation of neoplastic 
mast cells and is classified into indolent and aggressive forms. The latter 
include aggressive SM (ASM), mast cell leukemia (MCL), and SM associated 
with a myeloid neoplasm wherein 1 or both disease compartments exhibit 
advanced features. These variants, henceforth collectively referred to as 
advanced SM for the purposes of this report, are typically characterized by 
organ damage and shortened survival duration. In contrast to indolent SM, in 
which symptoms are usually managed by noncytotoxic antimediator therapy, 
cytoreduction is usually necessary for disease control in advanced SM. 
Unfortunately, current drug treatment of these patients rarely results in 
complete clinical and histopathologic remissions or improved survival time. 
Previously defined response criteria were adapted to the heterogeneous 
presentations of advanced SM and the limited effects of available drugs. 
However, recent advances in understanding the molecular pathogenesis of 
SM and the corresponding prospect in targeted therapy make it a priority to 
modify these criteria. Our current study is the product of an international 
group of experts and summarizes the challenges in accomplishing this task 
and forwards a new proposal for response criteria, which builds on prior 
proposals and should facilitate response evaluation in clinical trials. 
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231. Georgin-Lavialle S, Lhermitte L, Dubreuil P, Chandesris MO, Hermine O, Damaj 

G. Mast cell leukemia. Blood. Feb 21 2013;121(8):1285-1295. 
http://www.ncbi.nlm.nih.gov/pubmed/23243287  

 
Mast cell leukemia (MCL) is a very rare form of aggressive systemic 
mastocytosis accounting for < 1% of all mastocytosis. It may appear de novo 
or secondary to previous mastocytosis and shares more clinicopathologic 
aspects with systemic mastocytosis than with acute myeloid leukemia. 
Symptoms of mast cell activation-involvement of the liver, spleen, 
peritoneum, bones, and marrow-are frequent. Diagnosis is based on the 
presence of >/= 20% atypical mast cells in the marrow or >/= 10% in the 
blood; however, an aleukemic variant is frequently encountered in which the 
number of circulating mast cells is < 10%. The common phenotypic features of 
pathologic mast cells encountered in most forms of mastocytosis are 
unreliable in MCL. Unexpectedly, non-KIT D816V mutations are frequent and 
therefore, complete gene sequencing is necessary. Therapy usually fails and 
the median survival time is < 6 months. The role of combination therapies and 
bone marrow transplantation needs further investigation. 

 
 
232. Georgin-Lavialle S, Aguilar C, Guieze R, Lhermitte L, Bruneau J, Fraitag S, 

Canioni D, Chandesris MO, Suarez F, Grandpeix-Guyodo C, Damaj G, Barete S, 
Aouba A, Fite C, Robert C, Gaulard P, Lortholary O, Tournilhac O, Dubreuil P, 
Hermine O. Mast cell sarcoma: a rare and aggressive entity--report of two 
cases and review of the literature. J. Clin. Oncol. Feb 20 2013;31(6):e90-97. 
http://www.ncbi.nlm.nih.gov/pubmed/23129735  

 
 
233. Fried AJ, Akin C. Primary mast cell disorders in children. Curr Allergy Asthma 

Rep. Dec 2013;13(6):693-701. 
http://www.ncbi.nlm.nih.gov/pubmed/24150753  

 
Mastocytosis arises from clonal mast cell expansion and the resultant 
accumulation of mast cells in cutaneous and sometimes extracutaneous 
tissues. Recent studies have demonstrated that c-kit mutations seem to be 
more prevalent in pediatric mastocytosis than previously assumed, but what 
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determines disease evolution and severity in the individual patient remains 
elusive. For the large majority of children, mastocytosis is a self-limited 
cutaneous disease that spontaneously regresses before they reach adult age. 
Rarely, children develop systemic disease progression that is the hallmark of 
adult-onset disease. Therefore, invasive diagnostic testing, including 
performing a bone marrow biopsy, is not routinely recommended and usually 
reserved for children that present with signs of systemic involvement and 
persistently elevated serum tryptase levels. Despite its often-transient nature 
and limited skin involvement, some children experience challenging disease-
associated symptoms due to spontaneous or trigger-induced mast cell 
degranulation. Anticipation of and preparation for potential complications can 
in many instances avoid symptomatic exacerbations. Proper symptomatic 
treatment and supportive care can often improve the child's quality of life. 
Cytoreductive therapy is usually not indicated given the natural history of 
spontaneous disease resolution. 

 
 
234. Cardet JC, Castells MC, Hamilton MJ. Immunology and clinical manifestations 

of non-clonal mast cell activation syndrome. Curr Allergy Asthma Rep. Feb 
2013;13(1):10-18. 
http://www.ncbi.nlm.nih.gov/pubmed/23212667  

 
There is a spectrum of disorders that clinically manifest as a result of mast cell 
activation. A non-clonal form has emerged in the literature where many of the 
clinical features of systemic mastocytosis are shared despite having a distinct 
mast cell biology. In this review, we summarize key features of the science 
behind mast cell activation relevant to what is now known as non-clonal mast 
cell activation syndrome (nc-MCAS). We highlight the clinical manifestations 
of nc-MCAS with a focus on diagnosis and treatment. 

 
 
235. Cardet JC, Akin C, Lee MJ. Mastocytosis: update on pharmacotherapy and 

future directions. Expert Opin Pharmacother. Oct 2013;14(15):2033-2045. 
http://www.ncbi.nlm.nih.gov/pubmed/24044484  

 
INTRODUCTION: Mastocytosis is a disorder characterized by abnormal mast 
cell (MC) accumulation in skin and internal organs such as bone marrow. The 
disease follows a benign course in most patients with cutaneous and indolent 
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systemic mastocytosis (SM); however, advanced variants associated with 
decreased life expectancy also exist. Pharmacotherapy of mastocytosis is 
aimed at the control of symptoms caused by MC mediator release, treatment 
of comorbidities and cytoreductive therapies in advanced variants. AREAS 
COVERED: This article will cover the general treatment principles of anti-MC 
mediator and cytoreductive therapies of mastocytosis. The literature 
discussed was retrieved with PubMed using the search terms 'treatment of 
mastocytosis,' 'mastocytosis antimediator therapy' and looking for important 
cross-references. EXPERT OPINION: Pharmacotherapy of mastocytosis should 
be individualized for each patient considering the category of disease, 
reduction of risk of anaphylaxis, constitutional symptoms and comorbidities 
including osteoporosis. Cytoreductive therapies are generally reserved for 
patients with aggressive mastocytosis (ASM), MC leukemia (MCL) and MC 
sarcoma (MCS); however, some patients with indolent disease and recurrent 
anaphylactic episodes not responsive to antimediator therapies may also be 
considered for cytoreduction on a case-by-case basis. 

 
 
236. Afrin LB. Presentation, diagnosis and management of mast cell activation 

syndrome. In: Murray DB, ed. Mast cells: phenotypic features, biological 
functions and role in immunity. Hauppauge: Nova Science Publishers, Inc.; 
2013:155-232. 

 
 
237. Zeerleder S, van Oers M. Aleukemic variant of mast cell leukemia. Blood. Mar 

1 2012;119(9):1961. 
http://www.ncbi.nlm.nih.gov/pubmed/22482127  

 
 
238. Wimazal F, Geissler P, Shnawa P, Sperr WR, Valent P. Severe life-threatening 

or disabling anaphylaxis in patients with systemic mastocytosis: a single-
center experience. Int. Arch. Allergy Immunol. 2012;157(4):399-405. 
http://www.ncbi.nlm.nih.gov/pubmed/22123213  

 
BACKGROUND: Mediator-related symptoms in patients with systemic 
mastocytosis (SM) range from mild episodic to severe life-threatening events. 
METHODS: We examined a series of 137 consecutive patients with 
mastocytosis (63 females and 74 males) referred to our center between 1988 
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and 2010. Almost all patients received prophylactic histamine receptor (HR1 
and HR2) antagonists. RESULTS: Forty-two patients suffered from one or more 
mediator-related symptoms (hypotension, headache, flush, abdominal 
cramping, diarrhea) requiring therapy (SM(SY)). Severe life-threatening events 
(grade IV) occurred in 17 patients (12%). In 4 of these 17 patients, a 
deteriorating clinical course was recorded. One patient died of an apallic 
syndrome 1.5 years after an hymenoptera sting and cerebral hypoxia. One 
patient was disabled for months after an insect sting and cerebral hypoxia. 
Two patients with smoldering SM (SSM) suffered from severe recurrent 
hypotension requiring hospitalization and repeated resuscitation. Symptoms 
in these SSM patients did not respond to any of the antimediator-type drugs 
applied. However, after therapy with cladribine (2CdA), a major durable 
response was obtained in both cases. In patients with aggressive SM and mast 
cell leukemia (n = 6), life-threatening mediator-related events (grade IV) were 
not recorded. CONCLUSIONS: SM may be accompanied by life-threatening 
mediator-related symptoms. Most of these patients have indolent SM or SSM. 
In patients with SSM(SY) with uncontrolled symptoms (grade IV), therapy with 
2CdA should be considered. 

 
 
239. Weng Z, Zhang B, Asadi S, Sismanopoulos N, Butcher A, Fu X, Katsarou-Katsari 

A, Antoniou C, Theoharides TC. Quercetin is more effective than cromolyn in 
blocking human mast cell cytokine release and inhibits contact dermatitis 
and photosensitivity in humans. PLoS One. 2012;7(3):e33805. 
http://www.ncbi.nlm.nih.gov/pubmed/22470478  

 
Mast cells are immune cells critical in the pathogenesis of allergic, but also 
inflammatory and autoimmune diseases through release of many pro-
inflammatory cytokines such as IL-8 and TNF. Contact dermatitis and 
photosensitivity are skin conditions that involve non-immune triggers such as 
substance P (SP), and do not respond to conventional treatment. Inhibition of 
mast cell cytokine release could be effective therapy for such diseases. 
Unfortunately, disodium cromoglycate (cromolyn), the only compound 
marketed as a mast cell "stabilizer", is not particularly effective in blocking 
human mast cells. Instead, flavonoids are potent anti-oxidant and anti-
inflammatory compounds with mast cell inhibitory actions. Here, we first 
compared the flavonoid quercetin (Que) and cromolyn on cultured human 
mast cells. Que and cromolyn (100 microM) can effectively inhibit secretion of 
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histamine and PGD(2). Que and cromolyn also inhibit histamine, leukotrienes 
and PGD(2) from primary human cord blood-derived cultured mast cells 
(hCBMCs) stimulated by IgE/Anti-IgE. However, Que is more effective than 
cromolyn in inhibiting IL-8 and TNF release from LAD2 mast cells stimulated by 
SP. Moreover, Que reduces IL-6 release from hCBMCs in a dose-dependent 
manner. Que inhibits cytosolic calcium level increase and NF-kappa B 
activation. Interestingly, Que is effective prophylactically, while cromolyn 
must be added together with the trigger or it rapidly loses its effect. In two 
pilot, open-label, clinical trials, Que significantly decreased contact dermatitis 
and photosensitivity, skin conditions that do not respond to conventional 
treatment. In summary, Que is a promising candidate as an effective mast cell 
inhibitor for allergic and inflammatory diseases, especially in formulations 
that permit more sufficient oral absorption. 

 
 
240. van der Veer E, van der Goot W, de Monchy JG, Kluin-Nelemans HC, van 

Doormaal JJ. High prevalence of fractures and osteoporosis in patients with 
indolent systemic mastocytosis. Allergy. Mar 2012;67(3):431-438. 
http://www.ncbi.nlm.nih.gov/pubmed/22229787  

 
BACKGROUND: Indolent systemic mastocytosis (ISM) is a rare disease 
characterized by accumulation of abnormal mast cells in various tissues, 
including bone marrow. Symptoms are usually related to release of mast cell 
mediators. The aims are to establish the prevalence of osteoporotic fractures 
in ISM and to investigate the association with serum tryptase and the urinary 
histamine metabolites, methylhistamine (MH), and methylimidazole acetic 
acid. METHODS: The fracture prevalence in 157 patients (65 men; 92 women), 
mean age 54 +/- 12 years, was assessed by vertebral morphometry and data 
from patient records, supplemented by a questionnaire. Bone mineral density 
(BMD) of lumbar spine and femoral neck was measured, and tryptase and 
histamine metabolites were analysed. RESULTS: We registered 235 lifetime 
fractures in 154 patients, including 140 osteoporotic (low-energy trauma) 
fractures, of which 62% were vertebral, 1% hip and 36% other nonvertebral 
fractures. Osteoporotic fractures and osteoporosis were found in 37% and 
28% of the patients, respectively. In men, the prevalence of these 
osteoporotic manifestations (46% <50 years; 73% >/=50 years) was much 
higher compared with women (18% <50 years; 58% >/=50 years). Older age, 
male gender, and higher urinary MH were independently related to the 
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osteoporotic manifestations. CONCLUSIONS: This first publication about 
prevalence of fractures and osteoporosis in patients with ISM shows that the 
risk of osteoporotic fractures is high, especially in men. Higher urinary MH 
levels are associated with a higher risk of osteoporotic manifestations. 
Routine measurements of BMD and vertebral morphometry are warranted in 
these patients for early detection of osteoporosis. 

 
 
241. Valent P, Klion AD, Horny HP, Roufosse F, Gotlib J, Weller PF, Hellmann A, 

Metzgeroth G, Leiferman KM, Arock M, Butterfield JH, Sperr WR, Sotlar K, 
Vandenberghe P, Haferlach T, Simon HU, Reiter A, Gleich GJ. Contemporary 
consensus proposal on criteria and classification of eosinophilic disorders 
and related syndromes. J. Allergy Clin. Immunol. Sep 2012;130(3):607-612 
e609. 
http://www.ncbi.nlm.nih.gov/pubmed/22460074  

 
Eosinophilia is an important indicator of various neoplastic and nonneoplastic 
conditions. Depending on the underlying disease and mechanisms, eosinophil 
infiltration can lead to organ dysfunction, clinical symptoms, or both. During 
the past 2 decades, several different classifications of eosinophilic disorders 
and related syndromes have been proposed in various fields of medicine. 
Although criteria and definitions are, in part, overlapping, no global consensus 
has been presented to date. The Year 2011 Working Conference on Eosinophil 
Disorders and Syndromes was organized to update and refine the criteria and 
definitions for eosinophilic disorders and to merge prior classifications in a 
contemporary multidisciplinary schema. A panel of experts from the fields of 
immunology, allergy, hematology, and pathology contributed to this project. 
The expert group agreed on unifying terminologies and criteria and a 
classification that delineates various forms of hypereosinophilia, including 
primary and secondary variants based on specific hematologic and 
immunologic conditions, and various forms of the hypereosinophilic 
syndrome. For patients in whom no underlying disease or hypereosinophilic 
syndrome is found, the term hypereosinophilia of undetermined significance 
is introduced. The proposed novel criteria, definitions, and terminologies 
should assist in daily practice, as well as in the preparation and conduct of 
clinical trials. 
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242. Valent P, Gleich GJ, Reiter A, Roufosse F, Weller PF, Hellmann A, Metzgeroth 
G, Leiferman KM, Arock M, Sotlar K, Butterfield JH, Cerny-Reiterer S, 
Mayerhofer M, Vandenberghe P, Haferlach T, Bochner BS, Gotlib J, Horny HP, 
Simon HU, Klion AD. Pathogenesis and classification of eosinophil disorders: 
a review of recent developments in the field. Expert Rev Hematol. Apr 
2012;5(2):157-176. 
http://www.ncbi.nlm.nih.gov/pubmed/22475285  

 
Eosinophils and their products play an essential role in the pathogenesis of 
various reactive and neoplastic disorders. Depending on the underlying 
disease, molecular defect and involved cytokines, hypereosinophilia may 
develop and may lead to organ damage. In other patients, persistent 
eosinophilia is accompanied by typical clinical findings, but the causative role 
and impact of eosinophilia remain uncertain. For patients with eosinophil-
mediated organ pathology, early therapeutic intervention with agents 
reducing eosinophil counts can be effective in limiting or preventing 
irreversible organ damage. Therefore, it is important to approach eosinophil 
disorders and related syndromes early by using established criteria, to 
perform all appropriate staging investigations, and to search for molecular 
targets of therapy. In this article, we review current concepts in the 
pathogenesis and evolution of eosinophilia and eosinophil-related organ 
damage in neoplastic and non-neoplastic conditions. In addition, we discuss 
classifications of eosinophil disorders and related syndromes as well as 
diagnostic algorithms and standard treatment for various eosinophil-related 
disorders. 

 
 
243. Valent P, Akin C, Arock M, Brockow K, Butterfield JH, Carter MC, Castells M, 

Escribano L, Hartmann K, Lieberman P, Nedoszytko B, Orfao A, Schwartz LB, 
Sotlar K, Sperr WR, Triggiani M, Valenta R, Horny HP, Metcalfe DD. 
Definitions, criteria and global classification of mast cell disorders with 
special reference to mast cell activation syndromes: a consensus proposal. 
Int. Arch. Allergy Immunol. 2012;157(3):215-225. 
http://www.ncbi.nlm.nih.gov/pubmed/22041891  

 
Activation of tissue mast cells (MCs) and their abnormal growth and 
accumulation in various organs are typically found in primary MC disorders 
also referred to as mastocytosis. However, increasing numbers of patients are 
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now being informed that their clinical findings are due to MC activation (MCA) 
that is neither associated with mastocytosis nor with a defined allergic or 
inflammatory reaction. In other patients with MCA, MCs appear to be clonal 
cells, but criteria for diagnosing mastocytosis are not met. A working 
conference was organized in 2010 with the aim to define criteria for 
diagnosing MCA and related disorders, and to propose a global unifying 
classification of all MC disorders and pathologic MC reactions. This 
classification includes three types of 'MCA syndromes' (MCASs), namely 
primary MCAS, secondary MCAS and idiopathic MCAS. MCA is now defined by 
robust and generally applicable criteria, including (1) typical clinical 
symptoms, (2) a substantial transient increase in serum total tryptase level or 
an increase in other MC-derived mediators, such as histamine or 
prostaglandin D(2), or their urinary metabolites, and (3) a response of clinical 
symptoms to agents that attenuate the production or activities of MC 
mediators. These criteria should assist in the identification and diagnosis of 
patients with MCAS, and in avoiding misdiagnoses or overinterpretation of 
clinical symptoms in daily practice. Moreover, the MCAS concept should 
stimulate research in order to identify and exploit new molecular mechanisms 
and therapeutic targets. 

 
 
244. Tracy JM, Khan FS, Demain JG. Insect anaphylaxis: where are we? The 

stinging facts 2012. Curr Opin Allergy Clin Immunol. Aug 2012;12(4):400-405. 
http://www.ncbi.nlm.nih.gov/pubmed/22729027  

 
PURPOSE OF REVIEW: Insect allergy remains an important cause of morbidity 
and mortality in the United States. In 2011, the third iteration of the stinging 
insect hypersensitivity practice parameter was published, the first being 
published in 1999 and the second in 2004. Since the 2004 edition, our 
understanding of insect hypersensitivity has continued to expand and has 
been incorporated into the 2011 edition. This work will review the relevant 
changes in the management of insect hypersensitivity occurring since 2004 
and present our current understanding of the insect hypersensitivity diagnosis 
and management. RECENT FINDINGS: Since the 2004 commissioning by the 
Joint Task Force (JTF) on Practice Parameters of 'Stinging insect 
hypersensitivity: a practice parameter update', there have been important 
contributions to our understanding of insect allergy. These contributions were 
incorporated into the 2011 iteration. Similar efforts were made by the 
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European Allergy Asthma and Clinical Immunology Interest Group in 2005 and 
most recently in 2011 by the British Society of Allergy and Clinical 
Immunology. SUMMARY: Our understanding of insect allergy, including the 
natural history, epidemiology, diagnostic testing, and risk factors, has greatly 
expanded. This evolution of knowledge should provide improved long-term 
management of stinging insect hypersensitivity. This review will focus 
primarily on the changes between the 2004 and 2011 stinging insect practice 
parameter commissioned by the JTF on Practice Parameters, but will, where 
appropriate, highlight the differences between working groups. 

 
 
245. Torrelo A, Alvarez-Twose I, Escribano L. Childhood mastocytosis. Curr. Opin. 

Pediatr. Aug 2012;24(4):480-486. 
http://www.ncbi.nlm.nih.gov/pubmed/22790101  

 
PURPOSE OF REVIEW: Important advances have been achieved in recent years 
in adult mastocytosis. However, our knowledge about childhood mastocytosis 
is limited because invasive tests are not routinely performed in children. We 
ignore the frequency of systemic involvement in childhood mastocytosis, its 
outcome, and which are the main clinical and laboratory parameters 
associated with persistence into adult mastocytosis and its severity. RECENT 
FINDINGS: Childhood mastocytosis is a clonal mast cell disease, with different 
activating mutations in the KIT gene discovered in most patients. Serum 
tryptase is the best marker for mast cell burden in children, and, at baseline, 
correlates well with the severity of symptoms in childhood mastocytosis. 
Systemic mastocytosis definitely may occur in children, but bone marrow 
studies to demonstrate a systemic involvement are not routinely performed 
nor recommended; it can be estimated that around 30% of children may have 
bone marrow involvement as demonstrated by showing aggregates of mast 
cells or by flow cytometry of mast cells expressing the aberrant CD25 marker. 
SUMMARY: A new and improved classification of childhood mastocytosis is 
needed, and should be based on the correlation of clinical manifestations, 
morphology of mast cells in the skin, and the predicted outcome of the 
disease. The current classifications of childhood mastocytosis do not address 
any of these important issues. 
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246. Theoharides TC, Enakuaa S, Sismanopoulos N, Asadi S, Papadimas EC, 
Angelidou A, Alysandratos KD. Contribution of stress to asthma worsening 
through mast cell activation. Ann. Allergy. Asthma. Immunol. Jul 
2012;109(1):14-19. 
http://www.ncbi.nlm.nih.gov/pubmed/22727152  

 
OBJECTIVE: To review the available evidence linking stress to asthma and to 
investigate whether mast cells contribute to the effect of stress through 
activation by corticotropin-releasing hormone (CRH). DATA SOURCE: The 
PubMed database was searched for articles (1998-2011) using the keywords 
anxiety, asthma, exacerbation, inflammation, mast cells, socioeconomic 
status, stress, violence, and worsening. STUDY SELECTION: Articles were 
selected based on their relevance to the topic, with emphasis on clinical or 
epidemiologic data linking stress to asthma and studies that offered possible 
explanations for how stress may affect asthma. RESULTS: Many articles point 
to an association between stress (socioeconomic status, interpersonal 
conflicts, emotional distress, terrorism) and asthma exacerbations but 
without any distinct pathogenetic mechanism. A few articles have reported 
reduced circulating cortisol and/or sensitivity to corticosteroids. We propose 
that mast cells, known to be involved in the pathophysiology of asthma, can 
be activated by CRH, which is secreted under stress in the lungs, leading to 
selective release of proinflammatory mediators. This effect may be 
augmented by neuropeptides or cytokines. CRH also reduces T-regulatory cell 
production of interleukin 10, which in known to inhibit allergic mast cell 
activation. CONCLUSION: More studies are required to investigate lung levels 
of CRH and selective mast cell mediators. Reducing stress and using CRH 
receptor antagonists and/or mast cell blockers may serve as possible new 
therapeutic approaches for asthma. 

 
 
247. Theoharides TC, Angelidou A, Alysandratos KD, Zhang B, Asadi S, Francis K, 

Toniato E, Kalogeromitros D. Mast cell activation and autism. Biochim. 
Biophys. Acta. Jan 2012;1822(1):34-41. 
http://www.ncbi.nlm.nih.gov/pubmed/21193035  

 
Autism spectrum disorders (ASD) are neurodevelopmental disorders 
characterized by varying degrees of dysfunctional communication and social 
interactions, repetitive and stereotypic behaviors, as well as learning and 
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sensory deficits. Despite the impressive rise in the prevalence of autism 
during the last two decades, there are few if any clues for its pathogenesis, 
early detection or treatment. Increasing evidence indicates high brain 
expression of pro-inflammatory cytokines and the presence of circulating 
antibodies against brain proteins. A number of papers, mostly based on 
parental reporting on their children's health problems, suggest that ASD 
children may present with "allergic-like" problems in the absence of elevated 
serum IgE and chronic urticaria. These findings suggest non-allergic mast cell 
activation, probably in response to environmental and stress triggers that 
could contribute to inflammation. In utero inflammation can lead to preterm 
labor and has itself been strongly associated with adverse 
neurodevelopmental outcomes. Premature babies have about four times 
higher risk of developing ASD and are also more vulnerable to infections, 
while delayed development of their gut-blood-brain barriers makes exposure 
to potential neurotoxins likely. Perinatal mast cell activation by infectious, 
stress-related, environmental or allergic triggers can lead to release of pro-
inflammatory and neurotoxic molecules, thus contributing to brain 
inflammation and ASD pathogenesis, at least in a subgroup of ASD patients. 
This article is part of a Special Issue entitled: Mast cells in inflammation. 

 
 
248. Theoharides TC, Alysandratos KD, Angelidou A, Delivanis DA, Sismanopoulos 

N, Zhang B, Asadi S, Vasiadi M, Weng Z, Miniati A, Kalogeromitros D. Mast 
cells and inflammation. Biochim. Biophys. Acta. Jan 2012;1822(1):21-33. 
http://www.ncbi.nlm.nih.gov/pubmed/21185371  

 
Mast cells are well known for their role in allergic and anaphylactic reactions, 
as well as their involvement in acquired and innate immunity. Increasing 
evidence now implicates mast cells in inflammatory diseases where they are 
activated by non-allergic triggers, such as neuropeptides and cytokines, often 
exerting synergistic effects as in the case of IL-33 and neurotensin. Mast cells 
can also release pro-inflammatory mediators selectively without 
degranulation. In particular, IL-1 induces selective release of IL-6, while 
corticotropin-releasing hormone secreted under stress induces the release of 
vascular endothelial growth factor. Many inflammatory diseases involve mast 
cells in cross-talk with T cells, such as atopic dermatitis, psoriasis and multiple 
sclerosis, which all worsen by stress. How mast cell differential responses are 
regulated is still unresolved. Preliminary evidence suggests that mitochondrial 
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function and dynamics control mast cell degranulation, but not selective 
release. Recent findings also indicate that mast cells have immunomodulatory 
properties. Understanding selective release of mediators could explain how 
mast cells participate in numerous diverse biologic processes, and how they 
exert both immunostimulatory and immunosuppressive actions. Unraveling 
selective mast cell secretion could also help develop unique mast cell 
inhibitors with novel therapeutic applications. This article is part of a Special 
Issue entitled: Mast cells in inflammation. 

 
 
249. Tete S, Tripodi D, Rosati M, Conti F, Maccauro G, Saggini A, Salini V, Cianchetti 

E, Caraffa A, Antinolfi P, Toniato E, Castellani ML, Pandolfi F, Frydas S, Conti P, 
Theoharides TC. Role of mast cells in innate and adaptive immunity. J. Biol. 
Regul. Homeost. Agents. Apr-Jun 2012;26(2):193-201. 
http://www.ncbi.nlm.nih.gov/pubmed/22824746  

 
Mast cells play a central role in inflammatory and immediate allergic reactions 
and are necessary for allergic reactions. Mast cells play a role in the 
pathophysiology of autoimmune diseases and appear to be especially 
important in inflamed tissues, because they infiltrate tissues and produce a 
variety of cytokines. Mast cells are important for both innate and adaptive 
immunity in tissues that are in close contact with the environment, i.e. the 
skin, the airways and the lung, and the lining of the intestine. However, there 
are still many unsolved issues of mast cell functions, including their regulatory 
mechanism on cell differentiation in bone marrow; for example, the cytokines 
and transcription factors necessary for their differentiation and expansion, as 
well as the molecular mechanism underlying basophil migration from the 
bloodstream to peripheral tissues such as lymph nodes still need to be 
clarified. 

 
 
250. Teodosio C, Garcia-Montero AC, Jara-Acevedo M, Alvarez-Twose I, Sanchez-

Munoz L, Almeida J, Morgado JM, Matito A, Escribano L, Orfao A. An 
immature immunophenotype of bone marrow mast cells predicts for 
multilineage D816V KIT mutation in systemic mastocytosis. Leukemia. May 
2012;26(5):951-958. 
http://www.ncbi.nlm.nih.gov/pubmed/22051531  
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D816V KIT mutation of bone marrow (BM) mast cells (MC) is a common 
feature to systemic mastocytosis (SM) patients. Nevertheless, occurrence of 
the KIT mutation in BM cell compartments other than MC is associated with 
progression to more aggressive forms of the disease and poor outcome in 
indolent SM (ISM). Here, we assessed the potential association between the 
immunophenotype of MC and multilineage KIT mutation in the BM of SM 
patients through the investigation of the flow cytometric protein expression 
profile (PEP) of bone marrow mast cells (BMMC) from 70 control individuals 
and 206 SM patients, classified according to the WHO (World Health 
Organization), and the degree of involvement of BM hematopoiesis by the 
D816V KIT mutation; additionally, we developed a score-based class 
prediction algorithm for the detection of SM cases with multilineage 
mutation. Our results show that aberrant expression of CD25 with a 
FcvarepsilonRI(lo), FSC(lo), SSC(lo) and CD45(lo) immature phenotype of 
BMMC, in the absence of coexisting normal MC in the BM, was associated 
with multilineage involvement by the D816V KIT mutation, regardless of the 
diagnostic subtype of the disease (for example, indolent vs aggressive SM), 
which supports the utility of the immunophenotype of BMMC as a surrogate 
marker to screen for multilineage KIT mutation in ISM. 

 
 
251. Stoecker MM, Wang E. Systemic mastocytosis with associated clonal 

hematologic nonmast cell lineage disease: a clinicopathologic review. Arch. 
Pathol. Lab. Med. Jul 2012;136(7):832-838. 
http://www.ncbi.nlm.nih.gov/pubmed/22742558  

 
Systemic mastocytosis (SM) is a heterogeneous disease with 6 subtypes, 
including systemic mastocytosis with associated clonal hematologic nonmast 
cell lineage disease (SM-AHNMD). Bone marrow biopsy specimens show 
multifocal aggregates of mast cells with predominantly spindle-shaped 
morphology associated with a myeloid or, less frequently, a 
lymphoproliferative neoplasm defined by World Health Organization criteria. 
Neoplastic mast cells abnormally express CD2 and/or CD25, which may be 
detected by flow cytometry or immunohistochemistry. The pathogenesis of 
SM-AHNMD is not well understood; however, combined KIT tyrosine kinase 
receptor mutations and additional genetic events in myeloid stem cells may 
have a pathogenic role. Reactive mast cell hyperplasia, monocytic/histiocytic 
proliferations, SM without sufficient criteria for a diagnosis of AHNMD, 
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atypical mast cells associated with PDGFRA rearrangements, and other 
tryptase-positive myeloid proliferations should be excluded. Overall, the 
prognosis is poor and largely related to the AHNMD. Cytoreductive therapies, 
splenectomy, allogeneic bone marrow transplant, and tyrosine kinase 
inhibitors, excluding imatinib, may have potential efficacy in the treatment of 
these diseases. 

 
 
252. Sperr WR, Valent P. Diagnosis, progression patterns and prognostication in 

mastocytosis. Expert Rev Hematol. Jun 2012;5(3):261-274. 
http://www.ncbi.nlm.nih.gov/pubmed/22780207  

 
Mastocytosis is a heterogeneous group of disorders defined by abnormal 
growth and accumulation of clonal mast cells. CM is the predominant variant 
in childhood, whereas the majority of adult patients present with systemic 
mastocytosis. In over 80% of the latter patients, the KIT mutation D816V is 
detectable. Whereas childhood mastocytosis often resolves spontaneously 
before adolescence and has a good prognosis, in most adult patients 
mastocytosis is a persistent systemic disorder. The course and prognosis in 
these patients are variable; in indolent variants, the clinical course remains 
stable over years or even decades. In advanced mastocytosis, the prognosis is 
less favorable despite novel drugs counteracting growth of neoplastic mast 
cells. Although WHO criteria are clearly separating prognostic subsets of 
mastocytosis, little is known about specific prognostic factors predicting the 
outcome in individual patients. In this article, we review current concepts in 
mastocytosis, including prognostic parameters for indolent and advanced 
systemic mastocytosis. 

 
 
253. Norred CL. Anesthetic-induced anaphylaxis. J. Am. Assoc. Nurse Anesth. Apr 

2012;80(2):129-140. 
http://www.ncbi.nlm.nih.gov/pubmed/22586882  

 
The purpose of this course is to update nurse anesthetists about anesthetic-
induced anaphylaxis. This course discusses the pathophysiologic process of 
anaphylaxis with descriptions of the allergic immune response and the 
mediators and mechanisms of mast cell activation. The preoperative 
identification of patients at high risk and the assessment of potential 
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anesthetic triggers of a hypersensitivity and/or allergic reaction are prudent 
strategies to minimize the risk of anaphylaxis. Other practices recommended 
for clinicians include suggestions for anesthetic management to decrease 
threat of an allergic response in high-risk patients. Furthermore, the 
identification of the severity grade of hypersensitivity reactions and the 
appropriate treatment of perioperative anaphylaxis is discussed. In addition, 
postoperative and follow-up interventions, including testing for patients who 
have had an anesthetic-induced hypersensitivity reaction, are considered. 

 
 
254. Moura DS, Sultan S, Georgin-Lavialle S, Barete S, Lortholary O, Gaillard R, 

Hermine O. Evidence for cognitive impairment in mastocytosis: prevalence, 
features and correlations to depression. PLoS One. 2012;7(6):e39468. 
http://www.ncbi.nlm.nih.gov/pubmed/22745762  

 
Mastocytosis is a heterogeneous disease characterized by mast cells 
accumulation in one or more organs. We have reported that depression is 
frequent in mastocytosis, but although it was already described, little is 
known about the prevalence and features of cognitive impairment. Our 
objective was to describe the prevalence and features of cognitive 
impairment in a large cohort of patients with this rare disease (n = 57; mean 
age = 45) and to explore the relations between memory impairment and 
depression. Objective memory impairment was evaluated using the 3(rd) 
edition of the Clinical Memory scale of Wechsler. Depression symptoms were 
evaluated using the Hamilton Depression Rating Scale. Age and education 
levels were controlled for all patients. Patients with mastocytosis presented 
high levels of cognitive impairment (memory and/or attention) (n = 22; 
38.6%). Cognitive impairment was moderate in 59% of the cases, concerned 
immediate auditory (41%) and working memory (73%) and was not associated 
to depression (p>/=0.717). In conclusion, immediate auditory memory and 
attention impairment in mastocytosis are frequent, even in young individuals, 
and are not consecutive to depression. In mastocytosis, cognitive complaints 
call for complex neuropsychological assessment. Mild-moderate cognitive 
impairment and depression constitute two specific but somewhat 
independent syndromes in mastocytosis. These results suggest differential 
effects of mast-cell activity in the brain, on systems involved in emotionality 
and in cognition. 
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255. Morgado JM, Sanchez-Munoz L, Teodosio CG, Jara-Acevedo M, Alvarez-Twose 

I, Matito A, Fernandez-Nunez E, Garcia-Montero A, Orfao A, Escribano L. 
Immunophenotyping in systemic mastocytosis diagnosis: 'CD25 positive' 
alone is more informative than the 'CD25 and/or CD2' WHO criterion. Mod. 
Pathol. Apr 2012;25(4):516-521. 
http://www.ncbi.nlm.nih.gov/pubmed/22222639  

 
Aberrant expression of CD2 and/or CD25 by bone marrow, peripheral blood or 
other extracutaneous tissue mast cells is currently used as a minor World 
Health Organization diagnostic criterion for systemic mastocytosis. However, 
the diagnostic utility of CD2 versus CD25 expression by mast cells has not 
been prospectively evaluated in a large series of systemic mastocytosis. Here 
we evaluate the sensitivity and specificity of CD2 versus CD25 expression in 
the diagnosis of systemic mastocytosis. Mast cells from a total of 886 bone 
marrow and 153 other non-bone marrow extracutaneous tissue samples were 
analysed by multiparameter flow cytometry following the guidelines of the 
Spanish Network on Mastocytosis at two different laboratories. The 'CD25+ 
and/or CD2+ bone marrow mast cells' World Health Organization criterion 
showed an overall sensitivity of 100% with 99.0% specificity for the diagnosis 
of systemic mastocytosis whereas CD25 expression alone presented a similar 
sensitivity (100%) with a slightly higher specificity (99.2%). Inclusion of CD2 
did not improve the sensitivity of the test and it decreased its specificity. In 
tissues other than bone marrow, the mast cell phenotypic criterion revealed 
to be less sensitive. In summary, CD2 expression does not contribute to 
improve the diagnosis of systemic mastocytosis when compared with 
aberrant CD25 expression alone, which supports the need to update and 
replace the minor World Health Organization 'CD25+ and/or CD2+' mast cell 
phenotypic diagnostic criterion by a major criterion based exclusively on CD25 
expression. 

 
 
256. Lange M, Niedoszytko M, Nedoszytko B, Lata J, Trzeciak M, Biernat W. Diffuse 

cutaneous mastocytosis: analysis of 10 cases and a brief review of the 
literature. J. Eur. Acad. Dermatol. Venereol. Dec 2012;26(12):1565-1571. 
http://www.ncbi.nlm.nih.gov/pubmed/22092511  
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BACKGROUND: Diffuse cutaneous mastocytosis (DCM) is an extremely rare 
disease characterized by mast cell (MCs) infiltration of the entire skin. Little is 
known about the natural course of DCM. OBJECTIVES: We decided to 
characterize clinical manifestations, the frequency of MCs mediator-related 
symptoms and anaphylaxis, risk of systemic mastocytosis (SM) and prognosis, 
based on 10 cases of DCM, the largest series published to date. METHODS: 
Diffuse cutaneous mastocytosis, DCM was confirmed by histopathological 
examination of skin samples in all cases. SCORing Mastocytosis (SCORMA) 
Index was used to assess the intensity of DCM. The analysis of clinical 
symptoms and laboratory tests, including serum tryptase levels was 
performed. Bone marrow biopsy was done only in selected cases. RESULTS: 
Large haemorrhagic bullous variant of DCM (five cases) and infiltrative small 
vesicular variant (five cases) were identified. The skin symptoms appeared in 
age-dependent manner; blistering predominated in infancy, whereas grain-
leather appearance of the skin and pseudoxanthomatous presentation 
developed with time. SM was not recognized in any of the patients. Mast cell 
mediator-related symptoms were present in all cases. Anaphylactic shock 
occurred in three patients. Follow-up performed in seven cases revealed slight 
improvement of skin symptoms, reflected by decrease of SCORMA Index in all 
of them. Serum tryptase levels declined with time in six cases. CONCLUSIONS: 
Diffuse cutaneous mastocytosis, DCM is a heterogeneous, severe, cutaneous 
disease, associated with mediator-related symptoms and risk of anaphylactic 
shock. Although our results suggest generally favourable prognosis, the 
review of the literature indicate that SM may occur. Therefore, more guarded 
prognosis should be given in DCM patients. 

 
 
257. Lange M, Nedoszytko B, Gorska A, Zawrocki A, Sobjanek M, Kozlowski D. 

Mastocytosis in children and adults: clinical disease heterogeneity. Arch Med 
Sci. Jul 4 2012;8(3):533-541. 
http://www.ncbi.nlm.nih.gov/pubmed/22852012  

 
Mastocytosis is a clonal disease of the hematopoietic stem cell. The condition 
consists of a heterogeneous group of disorders characterized by a 
pathological accumulation of mast cells in tissues including the skin, bone 
marrow, liver, spleen and the lymph nodes. Mastocytosis is a rare disease 
which occurs both in children and adults. Childhood onset mastocytosis is 
usually cutaneous and transient while in adults the condition commonly 
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progresses to a systemic form. The heterogeneity of clinical presentation of 
mastocytosis is typically related to the tissue mast cell burden, symptoms due 
to the release of mast cell mediators, the type of skin lesions, the patient's 
age at the onset and associated haematological disorders. Therefore, a 
multidisciplinary approach is recommended. The present article provides an 
overview of clinical symptoms, diagnostic criteria and treatment of 
mastocytosis to facilitate the diagnosis and management of mastocytosis 
patients in clinical practice. 

 
 
258. Joris M, Georgin-Lavialle S, Chandesris MO, Lhermitte L, Claisse JF, Canioni D, 

Hanssens K, Damaj G, Hermine O, Hamidou M. Mast Cell Leukaemia: c-KIT 
Mutations Are Not Always Positive. Case Report Hematol. 2012;2012:517546. 
http://www.ncbi.nlm.nih.gov/pubmed/22997594  

 
Mast cell leukemia (MCL) is a rare and aggressive disease with poor prognosis 
and short survival time. D816V c-KIT mutation is the most frequent molecular 
abnormality and plays a crucial role in the pathogenesis and development of 
the disease. Thus, comprehensive diagnostic investigations and molecular 
studies should be carefully carried out to facilitate the therapeutic choice. A 
MCL patient's case with rare phenotypic and genotypic characteristics is 
described with review of major clinical biological and therapeutic approaches 
in MCL. 

 
 
259. Horny HP, Sotlar K, Valent P. Evaluation of mast cell activation syndromes: 

impact of pathology and immunohistology. Int. Arch. Allergy Immunol. 
2012;159(1):1-5. 
http://www.ncbi.nlm.nih.gov/pubmed/22555026  

 
Mast cell activation syndromes (MCAS) are clinically defined disease states 
with a largely unknown morphological background. Since mastocytosis may 
be associated with MCAS, it is crucial in every patient to document or exclude 
mastocytosis by appropriate histological, molecular, and serological 
investigations of tissues/organs that are commonly involved in mastocytosis 
like skin, mucosa of the gastrointestinal tract and bone marrow. Accordingly, 
histopathological investigation including immunohistological stains is crucial 
to reach the final diagnosis in such patients and to classify MCAS into primary 
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MCAS, which can present with or without evidence of overt mastocytosis, or 
secondary MCAS, where an underlying disease with or without tissue 
inflammation is detected. Cases without evidence of mastocytosis, 
monoclonal mast cells, or any underlying disease should be termed idiopathic 
MCAS. When the activating point mutant KIT D816V is detectable but criteria 
for diagnosis of mastocytosis are not completely met, a so-called 
(mono)clonal MCAS as a subvariant of primary MCAS should be diagnosed. 

 
 
260. Haenisch B, Nothen MM, Molderings GJ. Systemic mast cell activation 

disease: the role of molecular genetic alterations in pathogenesis, 
heritability and diagnostics. Immunology. Nov 2012;137(3):197-205. 
http://www.ncbi.nlm.nih.gov/pubmed/22957768  

 
Despite increasing understanding of its pathophysiology, the aetiology of 
systemic mast cell activation disease (MCAD) remains largely unknown. 
Research has shown that somatic mutations in kinases are necessary for the 
establishment of a clonal mast cell population, in particular mutations in the 
tyrosine kinase Kit and in enzymes and receptors with crucial involvement in 
the regulation of mast cell activity. However, other, as yet undetermined, 
abnormalities are necessary for the manifestation of clinical disease. The 
present article reviews molecular genetic research into the identification of 
disease-associated genes and their mutational alterations. The authors also 
present novel data on familial systemic MCAD and review the associated 
literature. Finally, the importance of understanding the molecular basis of 
inherited mutations in terms of diagnostics and therapy is emphasized. 

 
 
261. Gurish MF, Austen KF. Developmental origin and functional specialization of 

mast cell subsets. Immunity. Jul 27 2012;37(1):25-33. 
http://www.ncbi.nlm.nih.gov/pubmed/22840841  

 
Mast cells (MCs) are constitutively present in most tissues and a distinct 
subset of MCs can also be induced upon host responses to inflammation. The 
hematopoietic lineage development of tissue MCs is unique compared to 
other myeloid-derived cells because it is early lineage progenitors, 
undetectable by histochemistry, that leave the bone marrow to enter the 
circulation. These immature lineage MCs immediately undergo 
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transendothelial recruitment into peripheral tissues wherein the appearance 
of secretory granules with a particular protease phenotype is regulated by the 
peripheral tissue. In this Perspective, we discuss our current understanding of 
how these unique immunocytes arise, traffic to various sites, and may or may 
not mature into tissue-directed granulated phenotypes and query whether a 
granulated end stage is their only intended role. 

 
 
262. Gotlib J, Akin C. Mast cells and eosinophils in mastocytosis, chronic 

eosinophilic leukemia, and non-clonal disorders. Semin. Hematol. Apr 
2012;49(2):128-137. 
http://www.ncbi.nlm.nih.gov/pubmed/22449623  

 
Mast cells and eosinophils often travel in the same biologic circles. In non-
clonal states, such as allergic and inflammatory conditions, cell-to-cell contact 
and the pleiotropic actions of multiple cytokines and chemokines, derived 
from local tissues or mast cells themselves, foster the co-recruitment of these 
cells to the same geographic cellular niche. While eosinophils and mast cells 
serve critical roles as part of the host immune response and in maintenance of 
normal homeostasis, these cell types can undergo neoplastic transformation 
due to the development of clonal molecular abnormalities that arise in early 
hematopoietic progenitors. The dysregulated tyrosine kinases, D816V KIT and 
FIP1L1-PDGFRA, are the prototypic oncogenic lesions resulting in systemic 
mastocytosis (SM) and chronic eosinophilic leukemia, respectively. We review 
the pathobiology of these myeloproliferative neoplasms (MPNs) with a focus 
on the relationship between mast cells and eosinophils, and discuss murine 
models, which further elucidate how the phenotype of these diseases can be 
influenced by stem cell factor (SCF) and expression of the potent 
eosinophilopoietic cytokine, interleukin-5 (IL-5). Therapy of SM and FIP1L1-
PDGFRA-positive disease and the prognostic relevance of increased peripheral 
blood and tissue mast cells in hematolymphoid malignancies will also be 
addressed. 

 
 
263. Gonzalez-de-Olano D, Matito A, Sanchez-Lopez P, Sanchez-Munoz L, Morgado 

JM, Teodosio C, Jara-Acevedo M, Garcia-Montero A, Orfao A, Escribano L, 
Kounis NG, Alvarez-Twose I. Mast cell-related disorders presenting with 
Kounis syndrome. Int. J. Cardiol. Nov 1 2012;161(1):56-58. 
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264. Georgin-Lavialle S, Lhermitte L, Suarez F, Yang Y, Letard S, Hanssens K, Feger F, 

Renand A, Brouze C, Canioni D, Asnafi V, Chandesris MO, Aouba A, Gineste P, 
Macintyre E, Mansfield CD, Moussy A, Lepelletier Y, Dubreuil P, Hermine O. 
Mast cell leukemia: identification of a new c-Kit mutation, dup(501-502), 
and response to masitinib, a c-Kit tyrosine kinase inhibitor. Eur. J. Haematol. 
Jul 2012;89(1):47-52. 
http://www.ncbi.nlm.nih.gov/pubmed/22324351  

 
OBJECTIVE: Most patients with systemic mastocytosis bear mutations in the 
tyrosine kinase receptor gene c-Kit. Limited treatment options exist for mast 
cell leukemia, a rare form of systemic mastocytosis associated with a dire 
prognosis. Our aim was to investigate c-Kit mutations associated with mast 
cell leukemia and find new treatment for this severe form of mastocytosis. 
PATIENT AND METHODS: We describe here a patient with mast cell leukemia 
characterized by 42% of circulating mast cells associated with a previously 
unidentified c-Kit mutation in adult mastocytosis: dup(501-502). MAIN 
FINDINGS: This patient was treated with masitinib, a novel c-Kit tyrosine 
kinase inhibitor, with a dramatic response observed following 3 months of 
treatment, including clinical improvement, disappearance of circulating mast 
cells, and decrease in both serum histamine and tryptase levels. In vitro and 
ex vivo research was performed on the patient's cells and revealed 
constitutive c-Kit phosphorylation in mast cell leukemia. CONCLUSIONS: This 
case highlights the importance of sequencing all c-Kit exons when the classical 
D816V c-Kit mutation is not found, even in adults with SM. It also indicates 
that masitinib may be safe and effective for the treatment for some mast cell 
leukemia. 

 
 
265. Fritz J, Fishman EK, Carrino JA, Horger MS. Advanced imaging of skeletal 

manifestations of systemic mastocytosis. Skeletal Radiol. Aug 
2012;41(8):887-897. 
http://www.ncbi.nlm.nih.gov/pubmed/22366736  

 
Systemic mastocytosis comprises a group of clonal disorders of the mast cell 
that most commonly involves the skeletal system. Imaging can be helpful in 
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the detection and characterization of the osseous manifestations of this 
disease. While radiography and bone scans are frequently used for this 
assessment, low-dose multidetector computed tomography and magnetic 
resonance imaging can be more sensitive for the detection of marrow 
involvement and for the demonstration of the various disease patterns. In this 
article, we review the pathophysiological and clinical features of systemic 
mastocytosis, discuss the role of imaging for staging and management, and 
illustrate the various cross-sectional imaging appearances. Awareness and 
knowledge of the imaging features of this disorder will increase the accuracy 
of image interpretation and can contribute important information for 
management decisions. 

 
 
266. Frenzel L, Suarez F, Chandesris MO, Hermine O. Ivory vertebra and systemic 

mastocytosis. Joint Bone Spine. May 2012;79(3):319-321. 
http://www.ncbi.nlm.nih.gov/pubmed/22366148  

 
The ivory vertebra sign seen on a standard radiograph of the spine should 
prompt investigations for a cause, which is most likely to be a bone 
metastasis, a lymphoma, or Paget's disease of bone. A diagnosis of idiopathic 
ivory vertebra can be given if no cause is identified. We report an unusual 
case of ivory vertebra sign that was due to systemic mastocytosis and 
improved with specific treatment. Although osteoporosis is the most common 
bone abnormality in systemic mastocytosis, an isolated sclerotic or lytic lesion 
may be found. The ivory vertebra sign should not be considered idiopathic 
until tests are done for mastocytosis, particularly given the availability of 
effective treatments. 

 
 
267. del Carmen Sancho M, Breslow R, Sloane D, Castells M. Desensitization for 

hypersensitivity reactions to medications. Chem Immunol Allergy. 
2012;97:217-233. 
http://www.ncbi.nlm.nih.gov/pubmed/22613865  

 
Rapid drug desensitization (RDD) is a technique that induces temporary 
tolerance to a drug, allowing a medication-allergic patient to receive the 
optimal agent for his or her disease. Through RDD, patients with IgE and non-
IgE hypersensitivity reactions (HSRs) including anaphylaxis can safely be 
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administered important medications while minimizing or completely inhibiting 
adverse reactions. Adverse reactions to drugs are increasingly recognized as 
important contributors to disease as well as impediments to the best 
treatment of dermatological, infectious, autoimmune, and neoplastic 
disorders. With the development of novel pharmacologic agents and the 
evolution of personalized treatments based on pharmacogenetic profiling, 
clinicians must decide which agent is the best for a particular patient with a 
given disease. Biological agents have greatly improved the treatment of 
chronic inflammatory diseases and malignancies while limiting some 
medication-associated toxicities. Because of better outcomes, longer patient 
survival, and extended treatment courses, patients are exposed to drugs more 
frequently and for longer time periods, increasing the risk of sensitization and 
the potential for HSRs. The frequency of adverse drug reactions has therefore 
increased in the last 10 years. Because of the severity of some reactions and 
the fear of inducing a potentially lethal reaction in highly sensitized patients, 
first-line treatments are sometimes abandoned, relegating hypersensitive 
patients to secondary, less effective, therapy. Some of these reactions are 
mast cell-mediated HSRs, a subset of which occur through an IgE-dependent 
mechanism, and are thus true allergies. Others involve mast cells, but an IgE 
mechanism cannot be demonstrated. Both types of reactions are amenable to 
RDD, and our group has successfully performed several hundred 
desensitizations to chemotherapy, antibiotics and biological agents including 
monoclonal antibodies with a standardized 12-step protocol that can be 
universally applied to all desensitizations. The molecular basis of RDD has now 
been studied, and an in vitro mouse mast cell model has shown that RDD is an 
antigen-specific process that does not induce subclinical mast cell mediator 
release, and that blocks the release of acute and late mast cell mediators by 
preventing calcium influx and antigen/IgE/and IgE receptor internalization. 

 
 
268. Brockow K, Ring J, Alvarez-Twose I, Orfao A, Escribano L. Extensive blistering 

is a predictor for severe complications in children with mastocytosis. Allergy. 
Oct 2012;67(10):1323-1324. 
http://www.ncbi.nlm.nih.gov/pubmed/22971120  
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269. Brockow K, Bonadonna P. Drug allergy in mast cell disease. Curr Opin Allergy 
Clin Immunol. Aug 2012;12(4):354-360. 
http://www.ncbi.nlm.nih.gov/pubmed/22744266  

 
PURPOSE OF REVIEW: Mastocytosis in adults is associated with a history of 
anaphylaxis in 22-49%. In addition, monoclonal mast cell activation syndrome 
has been described presenting with anaphylaxis, especially in patients with 
hymenoptera venom anaphylaxis. Data on patients with drug hypersensitivity 
and mast cell diseases are scarce. RECENT FINDINGS: Drugs are elicitors of 
anaphylaxis in patients with mastocytosis. Drug hypersensitivity is only 
seldom described as associated with undetected mast cell disease in the 
literature. Together with a single-centred retrospective study, this data 
suggests that from all patients with drug-induced anaphylaxis, probably only a 
minority are associated with mast cell disease. Most of these cases in the 
literature are related to general anaesthesia. Thus, for patients with 
mastocytosis, general anaesthesia appears to be a procedure associated with 
risk of mast cell degranulation, and special precautions should be considered. 
SUMMARY: The association between immediate drug hypersensitivity and 
undetected mast cell diseases appears to be moderate, but nevertheless basal 
serum tryptase determination and examination for skin signs of mast cell 
disorders are recommended. An ongoing European multicenter study by the 
European Network for Drug Allergy will provide more information on this 
topic. 

 
 
270. Brazzelli V, Grasso V, Manna G, Barbaccia V, Merante S, Boveri E, Borroni G. 

Indolent systemic mastocytosis treated with narrow-band UVB 
phototherapy: study of five cases. J. Eur. Acad. Dermatol. Venereol. Apr 
2012;26(4):465-469. 
http://www.ncbi.nlm.nih.gov/pubmed/21564325  

 
BACKGROUND: Mastocytoses represent a heterogeneous group of stem cell 
disorders marked by an abnormal hyperplasia and accumulation of mast cells 
in one or more tissues, including bone marrow, gastrointestinal tract, liver, 
spleen, lymph nodes and skin. Indolent systemic mastocytosis (ISM) is 
characterized by red-brownish and pruriginous maculopapular lesions, a bone 
marrow infiltration without functional impairment and an indolent clinical 
course with a good prognosis. In particular, the most common cutaneous 
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symptoms are urticarial rash and mild-to-high pruritus. OBJECTIVES: This 
study analyses the clinical outcome of patients affected by ISM with prevalent 
pruriginous cutaneous symptoms and a scarce response to anti-histamines 
treated using narrowband ultraviolet B (NB-UVB) phototherapy. METHODS: 
Narrowband ultraviolet B phototherapy was administered in a UV-irradiation 
cabin equipped with fluorescent UVB lamps with a peak emission at 311-313 
nm. The perception of pruritus severity was assessed using the Visual 
Analogue Scale (VAS) before starting the treatment and at each control. 
RESULTS: A complete remission of the cutaneous lesions and pruritus was 
documented in all patients after a median of 40.3 UV treatments and a 
median cumulative dose of 51.4 J/cm(2), with a lasting remission over a 6-
month follow-up. The median VAS score at the beginning of the treatment 
was 86.6 (SD=6.64), whereas it decreased to 6.66 (SD=3.75) after 3 months of 
therapy. CONCLUSIONS: Our work provides evidence that NB-UVB 
phototherapy is useful for the treatment of the cutaneous symptoms and 
pruritus in ISM. 

 
 
271. Alvarez-Twose I, Vano-Galvan S, Sanchez-Munoz L, Morgado JM, Matito A, 

Torrelo A, Jaen P, Schwartz LB, Orfao A, Escribano L. Increased serum baseline 
tryptase levels and extensive skin involvement are predictors for the 
severity of mast cell activation episodes in children with mastocytosis. 
Allergy. Jun 2012;67(6):813-821. 
http://www.ncbi.nlm.nih.gov/pubmed/22458675  

 
BACKGROUND: Despite the good prognosis of pediatric mastocytosis, some 
patients suffer from severe mast cell (MC) mediator-associated symptoms. 
The aim of this study was to identify predictors for severe MC mediator 
release symptoms in children with mastocytosis in the skin (MIS). METHODS: 
Serum baseline total tryptase (sbT) levels in 111 children with MIS - 80 
maculopapular cutaneous mastocytosis/plaque mastocytosis, 22 nodular 
mastocytosis, and nine diffuse cutaneous mastocytosis - were investigated as 
a predictive biomarker for the occurrence of MC mediator-related signs and 
symptoms within the first 18 months after disease onset. RESULTS: Twelve 
children (11%) who showed extensive cutaneous disease involving >90% of 
body surface area (BSA) suffered from severe symptoms requiring 
hospitalization, with (n = 5) or without (n = 6) management in the intensive 
care unit (ICU) owing to life-threatening complications. The median sbT was 
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significantly (P < 0.001) higher in patients with extensive cutaneous disease vs 
those with <90% of BSA involved (45.5 vs 5.2 mug/l, respectively), as well as in 
children with grade 4 (severe mastocytosis-related symptoms requiring 
emergency therapy and hospitalization) vs those with grade <4 (46.2 vs 5.2 
mug/l, respectively). Receiver operating characteristics curve analyses showed 
that the optimal cutoff s for sbT to predict the need for daily antimediator 
therapy, hospitalization, and the management in an ICU were 6.6, 15.5, and 
30.8 mug/l, respectively (sensitivity and specificity of 77% and 79%, 100% and 
95%, and 100% and 96%, respectively). CONCLUSIONS: Increased sbT in 
association with extensive cutaneous involvement identifies patients at risk 
for severe MC activation events in pediatric mastocytosis. 

 
 
272. Alvarez-Twose I, Morgado JM, Sanchez-Munoz L, Garcia-Montero A, Mollejo 

M, Orfao A, Escribano L. Current state of biology and diagnosis of clonal mast 
cell diseases in adults. Int J Lab Hematol. Oct 2012;34(5):445-460. 
http://www.ncbi.nlm.nih.gov/pubmed/22551157  

 
Mastocytosis comprises a heterogeneous group of disorders characterized by 
the presence of clonal mast cells (MC) in organs such as skin, bone marrow 
(BM), and gastrointestinal tract, among other tissues. The clonal nature of the 
disease can be established in most adult patients by the demonstration of 
activating KIT mutations in their BM MC. When highly sensitive techniques 
capable of identifying cells present at very low frequencies in a sample are 
applied, BM MC from virtually all systemic mastocytosis patients display 
unique immunophenotypical features, particularly the aberrant expression of 
CD25. By contrast, large, multifocal BM MC aggregates (the only World Health 
Organization major criterion for systemic mastocytosis) are absent in a 
significant proportion of patients fulfilling at least three minor criteria for 
systemic mastocytosis, particularly in subjects studied at early stages of the 
disease with very low MC burden. Moreover, recent molecular and 
immunophenotypical investigations of BM MC from patients with indolent 
systemic mastocytosis have revealed a close association of some biological 
features (e.g., multilineage involvement of hematopoiesis by the KIT mutation 
and an immature mast cell immunophenotype) with an increased risk for 
disease progression. These observations support the fact that, although the 
current consensus diagnostic criteria for systemic mastocytosis have been a 
major advance for the diagnosis and classification of the disease, rationale 
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usage of the most sensitive diagnostic techniques available nowadays is 
needed to improve the diagnosis, refine the classification, and reach objective 
prognostic stratification of adult mastocytosis. 

 
 
273. Alvarez-Twose I, Matito A, Sanchez-Munoz L, Morgado JM, Orfao A, Escribano 

L, van Doormaal JJ, van der Veer E, van Voorst Vader PC, Kluin PM, Mulder AB, 
van der Heide S, Arends S, Kluin-Nelemans JC, Oude Elberink JN, de Monchy 
JG. Contribution of highly sensitive diagnostic methods to the diagnosis of 
systemic mastocytosis in the absence of skin lesions. Allergy. Sep 
2012;67(9):1190-1191. 
http://www.ncbi.nlm.nih.gov/pubmed/22882359  

 
 
274. Alvarez-Twose I, Gonzalez-de-Olano D, Sanchez-Munoz L, Matito A, Jara-

Acevedo M, Teodosio C, Garcia-Montero A, Morgado JM, Orfao A, Escribano L. 
Validation of the REMA score for predicting mast cell clonality and systemic 
mastocytosis in patients with systemic mast cell activation symptoms. Int. 
Arch. Allergy Immunol. 2012;157(3):275-280. 
http://www.ncbi.nlm.nih.gov/pubmed/22042301  

 
BACKGROUND: A variable percentage of patients with systemic mast cell (MC) 
activation symptoms meet criteria for systemic mastocytosis (SM). We 
prospectively evaluated the clinical utility of the REMA score versus serum 
baseline tryptase (sBt) levels for predicting MC clonality and SM in 158 
patients with systemic MC activation symptoms in the absence of 
mastocytosis in the skin (MIS). METHODS: World Health Organization criteria 
for SM were applied in all cases. MC clonality was defined as the presence of 
KIT-mutated MC or by a clonal HUMARA test. The REMA score consisted of 
the assignment of positive or negative points as follows: male (+1), female (-
1), sBt <15 mug/l (-1) or >25 mug/l (+2), presence (-2) or absence (+1) of 
pruritus, hives or angioedema and presence (+3) of presyncope or syncope. 
Efficiency of the REMA score for predicting MC clonality and SM was assessed 
by receiver operating characteristic (ROC) curve analyses and compared to 
those obtained by means of sBt levels alone. RESULTS: Molecular studies 
revealed the presence of clonal MC in 68/80 SM cases and in 11/78 patients 
who did not meet the criteria for SM. ROC curve analyses confirmed the 
greater sensitivity and a similar specificity of the REMA score versus sBt levels 
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(84 vs. 59% and 74 vs. 70% for MC clonality and 87 vs. 62% and 73 vs. 71% for 
SM, respectively). CONCLUSIONS: Our results confirm the clinical utility of the 
REMA score to predict MC clonality and SM in patients suffering from 
systemic MC activation symptoms without MIS. 

 
 
275. Alvarez-Twose I, Gonzalez P, Morgado JM, Jara-Acevedo M, Sanchez-Munoz L, 

Matito A, Mollejo M, Orfao A, Escribano L. Complete response after imatinib 
mesylate therapy in a patient with well-differentiated systemic 
mastocytosis. J. Clin. Oncol. Apr 20 2012;30(12):e126-129. 
http://www.ncbi.nlm.nih.gov/pubmed/22370312  

 
 
276. Zanotti R, Bonadonna P, Bonifacio M, Artuso A, Schena D, Rossini M, Perbellini 

O, Colarossi S, Chilosi M, Pizzolo G. Isolated bone marrow mastocytosis: an 
underestimated subvariant of indolent systemic mastocytosis. 
Haematologica. Mar 2011;96(3):482-484. 
http://www.ncbi.nlm.nih.gov/pubmed/21193416  

 
 
277. Veith W, Deleo V, Silverberg N. Medical phototherapy in childhood skin 

diseases. Minerva Pediatr. Aug 2011;63(4):327-333. 
http://www.ncbi.nlm.nih.gov/pubmed/21909068  

 
Phototherapy is used for the medical care of cutaneous conditions that do not 
respond to topical or systemic medical agents, and for conditions that require 
broad exposure to UV as a stabilizing agent for disease. Numerous 
wavelengths and delivery devices of ultraviolet light are used in childhood. 
This article is a brief overview of the medical usage of phototherapy in 
childhood. In the neonatal nursery blue light (459-460 nm) is used to reduce 
bilirubin levels and prevent kernicterus. While psoralens and UVA (PUVA) has 
been demonstrated to be efficacious in a variety of pediatric skin conditions, 
narrowband UVB therapy (311 nm) has largely replaced psoralens and UVA as 
initial choice in full-body phototherapy for children. The latter is easier to 
deliver, with less resultant erythema than systemic psoralens and UVA which 
requires strict use of 24 hour protective eyewear. Narrowband UVB is 
therefore preferred for stabilization and clearance of a variety of 
inflammatory and autoimmune conditions especially atopic dermatitis, 
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psoriasis and vitiligo. Conditions with lymphocytic infiltration, including 
mycosis fungoides, alopecia areata and pityriasis lichenoides can improve with 
Narrowband UVB as well. Alternatively, localized delivery of Narrowband UVB 
can be performed using the excimer laser (308 nm), which has been described 
for the therapy of vitiligo and alopecia areata in childhood. Some diseases 
with dermal infiltration including morphea and mastocytosis may do better 
with Psoralens and UVA or UVA1. Delivery of psoralens can also be performed 
topically for said conditions and in the setting of alopecia areata, thereby 
limiting UVA exposure, while retaining efficacy. Phototherapy can be a helpful 
adjunct in pediatric skin disease, but is limited by compliance issues. Parents 
can act as partners in the safe and effective delivery of phototherapy by 
standing outside the booth or inside with the child to ensure lack of 
movement and to aid in maintenance of eyewear. Choice of type of 
phototherapy and close monitoring, with parental partnership, is the key to 
successful treatment. 

 
 
278. Vano-Galvan S, Alvarez-Twose I, De las Heras E, Morgado JM, Matito A, 

Sanchez-Munoz L, Plana MN, Jaen P, Orfao A, Escribano L. Dermoscopic 
features of skin lesions in patients with mastocytosis. Arch. Dermatol. Aug 
2011;147(8):932-940. 
http://www.ncbi.nlm.nih.gov/pubmed/21844452  

 
OBJECTIVES: To evaluate dermoscopic features in a group of 127 patients with 
mastocytosis in the skin and to investigate the relationship between different 
dermoscopic patterns and other clinical and biological characteristics of the 
disease. DESIGN: Clinical and laboratory data were compared among patients 
with mastocytosis grouped according to the different dermoscopic patterns. 
SETTING: Patients were selected from the Instituto de Estudios de 
Mastocitosis de Castilla La Mancha and the Department of Dermatology of 
Hospital Universitario Ramon y Cajal from April 1 through September 30, 
2009. Patients Overall, 127 consecutive patients (70 females [55.1%] and 57 
males [44.9%]; median age, 17 years; range, 0-81 years) with mastocytosis in 
the skin were included in the study. MAIN OUTCOME MEASURES: Evaluation 
of dermoscopic patterns and investigation of potential predictive factors for 
more symptomatic forms of the disease according to the need for daily 
antimediator therapy. RESULTS: Four distinct dermoscopic patterns were 
observed: yellow-orange blot, pigment network, reticular vascular pattern, 
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and (most frequently) light-brown blot. A reticular vascular pattern was 
identified in all telangiectasia macular eruptiva and some maculopapular 
mastocytosis. In turn, all patients with mastocytoma displayed the yellow-
orange blot pattern. The reticular vascular dermoscopic pattern was 
associated with the need for daily antimediator therapy; this pattern, 
together with serum tryptase levels and plaque-type mastocytosis, 
represented the best combination of independent factors to predict the need 
for maintained antimediator therapy. CONCLUSIONS: Dermoscopy is a feasible 
method for the subclassification of mastocytosis. Of note, a reticular vascular 
pattern is more frequently associated with the need for antimediator therapy. 

 
 
279. Valent P, Horny HP, Triggiani M, Arock M. Clinical and laboratory parameters 

of mast cell activation as basis for the formulation of diagnostic criteria. Int. 
Arch. Allergy Immunol. 2011;156(2):119-127. 
http://www.ncbi.nlm.nih.gov/pubmed/21576982  

 
Mast cell (MC) activation occurs in a number of different pathologic 
conditions. Acute activation is commonly seen in patients with allergic 
reactions, with consecutive massive release of vasoactive and 
proinflammatory mediator substances from MCs, leading to the clinical signs 
and symptoms of anaphylaxis. In these patients, serum tryptase 
concentrations usually increase subtantially above baseline levels. Chronic MC 
activation is more difficult to diagnose, especially when symptoms are mild or 
atypical, and no underlying disease is found. In these patients, serum tryptase 
levels usually are normal. In a smaller group of patients, tryptase levels are 
constantly elevated and may point to an occult form of mastocytosis. These 
patients have to be examined for MC monoclonality, other criteria of a 
primary MC disease, non-MC hematopoietic neoplasms, and reactive 
disorders producing chronic MC activation or MC accumulation. In most 
patients in whom MC activation is found, histamine-induced symptoms can be 
documented and usually respond to treatment with histamine receptor 
antagonists or MC stabilizers. If this is not the case, alternative explanations 
for symptoms and differential diagnoses have to be considered. 

 
 
280. Valent P, Horny HP. Classification and response criteria in mast cell 

disorders: time to revise? Int. Arch. Allergy Immunol. 2011;155(3):306-308. 
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281. Ustun C, DeRemer DL, Akin C. Tyrosine kinase inhibitors in the treatment of 

systemic mastocytosis. Leuk. Res. Sep 2011;35(9):1143-1152. 
http://www.ncbi.nlm.nih.gov/pubmed/21641642  

 
Systemic mastocytosis (SM) is a heterogeneous disease, vast majority of these 
patients have a gain of function mutation in the gene encoding the tyrosine 
kinase KIT (KIT(D816V)). A small subset of SM patients with KIT(D816V) 
mutation require cytoreductive therapy. In these patients, tyrosine kinase 
inhibitors (TKIs) have been actively investigated over the last decade because 
of codon 816 KIT mutations causing constitutive activation of tyrosine kinase 
activity of the molecule. The main question has been whether the success 
story with imatinib in chronic myeloid leukemia (CML), another disease 
associated with a constitutively active tyrosine kinase, could be mimicked in 
mastocytosis. However, the results from various TKIs in SM with KIT(D816V) 
mutation have been disappointing to date. Only a few of the TKIs sufficiently 
block KIT(D816V) activity and have shown promising clinical results. The data 
from these studies indicate that, apart from KIT(D816V), other kinase targets 
and target pathways may play a role in disease evolution and progression, 
especially in patients with SM with an associated clonal hematological non-
mast cell lineage disease (SM-AHNMD). Imatinib is effective in patients with 
increased mast cells and eosinophils associated with FIP1L1/PDGFRA+ (e.g., 
myeloid neoplasm with eosinophilia and rearrangement of PDGFRA) or rare 
patients with SM associated with KIT mutations outside of exon 17. This 
review will focus on the KIT receptor, KIT mutations, and the effects of the 
mutations in SM. The preclinical and clinical activities of FDA approved TKIs 
(for CML) as well as novel TKIs in SM will be evaluated. 

 
 
282. Steciuk M, Jhala D, Haber M, Jhala N. Endoscopic ultrasound-guided fine 

needle aspiration: a powerful modality in the diagnosis of aggressive 
systemic mastocytosis. Cytopathology. Apr 2011;22(2):130-132. 
http://www.ncbi.nlm.nih.gov/pubmed/20497208  
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283. Sotlar K, Cerny-Reiterer S, Petat-Dutter K, Hessel H, Berezowska S, Mullauer L, 
Valent P, Horny HP. Aberrant expression of CD30 in neoplastic mast cells in 
high-grade mastocytosis. Mod. Pathol. Apr 2011;24(4):585-595. 
http://www.ncbi.nlm.nih.gov/pubmed/21186345  

 
Systemic mastocytosis either presents as aggressive neoplasm with short 
survival time or indolent systemic mastocytosis with normal life expectancy. 
In both instances, neoplastic mast cells usually harbor the D816V-mutated 
variant of KIT. Phenotypically, mast cells in systemic mastocytosis usually 
express CD25. However, no robust marker that discriminates between 
aggressive and indolent variants of systemic mastocytosis has been identified 
yet. We here report that CD30, also known as Ki-1 antigen, is expressed in 
neoplastic mast cells in a majority of patients with advanced systemic 
mastocytosis (11/13, 85%), whereas in most patients with indolent systemic 
mastocytosis (12/45, 27%; P<0.001), only a few if any mast cells stained 
positive for CD30. These results could be confirmed by TissueFAXS analysis in 
subsets of patients with indolent systemic mastocytosis (n=7) and advanced 
systemic mastocytosis (n=4; P=0.008). The mast cell leukemia cell line HMC-1, 
derived from a patient with aggressive systemic mastocytosis also expressed 
the CD30 protein. In addition, we were able to detect CD30 mRNA in HMC-1 
cells as well as in bone marrow biopsy samples in patients with systemic 
mastocytosis. In contrast, CD30 transcripts could not be detected in bone 
marrow biopsies in cases of reactive mast cell hyperplasia and in various other 
myeloid neoplasms. In conclusion, CD30 is preferentially expressed in 
neoplastic mast cells in advanced mast cell neoplasms. Upregulated 
expression of CD30 in advanced systemic mastocytosis may thus be employed 
as a potential marker for grading systemic mastocytosis in hematopathology. 

 
 
284. Smith JH, Butterfield JH, Pardanani A, DeLuca GC, Cutrer FM. Neurologic 

symptoms and diagnosis in adults with mast cell disease. Clin. Neurol. 
Neurosurg. Sep 2011;113(7):570-574. 
http://www.ncbi.nlm.nih.gov/pubmed/21664760  

 
OBJECTIVE: To identify complications of mastocytosis that impact the nervous 
system across a large cohort. PATIENTS AND METHODS: In this retrospective 
series, we reviewed the electronic medical records of adult patients with a 
diagnosis of mastocytosis who were referred to a Neurologist at Mayo Clinic 
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in Rochester, MN from January 1, 1999 to December 31, 2008. RESULTS: 
Thirty patients were identified who presented to a Neurologist with 
symptoms potentially related to the mast cell disease. Twelve of these 
patients presented with complex spells involving syncope, which frequently 
preceded a formal diagnosis of mastocytosis. Nine individuals presented with 
acute back pain which was ultimately deemed symptomatic of vertebral 
compression fractures. One individual experienced spinal cord compression 
from a vertebral mast cell infiltrate. Headaches were reported in 78/223 
(35%) total patients with mastocytosis. Although details of headaches were 
insufficiently ascertained to diagnose most, the five individuals in our referral 
cohort met International Headache Society (IHS) criteria for migraine. Finally, 
three individuals (1.3%) were identified with multiple sclerosis occurring at 
variable times after the mast cell diagnosis. CONCLUSION: Symptoms related 
to mastocytosis may be encountered by neurologists and mimic many 
common, often idiopathic syndromes including, syncopal spells, back pain, 
and headache. In our cohort, multiple sclerosis may be over-represented. 
Mastocytosis should be considered in patients with these presentations, 
especially when also accompanied by flushing, abdominal cramping or 
diarrhea. 

 
 
285. Smith JH, Butterfield JH, Cutrer FM. Primary headache syndromes in systemic 

mastocytosis. Cephalalgia. Nov 2011;31(15):1522-1531. 
http://www.ncbi.nlm.nih.gov/pubmed/21960649  

 
AIM: To investigate the relationship between clinical mast cell activity and 
primary headache syndromes. METHODS: We surveyed individuals with 
systemic mastocytosis, an uncommon disorder associated with increased 
mast cell activity. Diagnoses of primary headache syndromes in addition to 
the relationship of headache and symptoms of mastocytosis were 
ascertained. RESULTS: A response rate of 64/148 (43.2%) was achieved. 
Headache diagnoses in our respondents (n = 64) were largely migraine 
(37.5%) and tension-type headaches (17.2%). Typical aura with and without 
migraine headache was highly represented in our patient population (n = 25, 
39%). Three individuals met criteria for primary cough headache (4.7%). 
Symptoms reflective of mast cell activity were significantly greater in 
individuals reporting headaches. Patients experiencing headache concurrently 
with mastocytosis flairs were more likely to be male (p = 0.002), have 
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histaminergic symptoms, such as itching (p = 0.02) and runny nose (p = 0.03), 
and have unilateral cranial autonomic features (p = 0.04). However, using 
standardized International Headache Society criteria, we did not identify 
individuals with cluster headache or other trigeminal autonomic cephalalgias 
in this population. CONCLUSIONS: Our observational survey-based data 
supports a clinical relationship between mast cell activity and primary 
headache syndromes. Generalizability of our results is limited by the low 
response rate and possible tertiary referral bias. 

 
 
286. Sargur R, Cowley D, Murng S, Wild G, Green K, Shrimpton A, Egner W. Raised 

tryptase without anaphylaxis or mastocytosis: heterophilic antibody 
interference in the serum tryptase assay. Clin. Exp. Immunol. Mar 
2011;163(3):339-345. 
http://www.ncbi.nlm.nih.gov/pubmed/21303361  

 
Mast cell tryptase (MCT) is a key diagnostic test for mastocytosis and 
anaphylaxis. High serum tryptase levels are also one of the risk factors for 
adverse reaction in venom immunotherapy, yet occasional patients are seen 
with raised levels in the absence of either diagnosis. False positive results can 
be due to assay interference by heterophilic antibodies such as rheumatoid 
factor (RF) and human anti-mouse antibodies (HAMA). We therefore 
investigated heterophilic antibody interference by rheumatoid factor activity 
and HAMA as a cause of raised MCT results in the Phadia tryptase assay. 
Serum samples from 83 patients were assayed for MCT and rheumatoid factor 
before and after the use of heterophilic antibody blocking tubes (HBT). 
Samples with more than 17% reduction in MCT with detectable RF were then 
assayed for HAMA. Fourteen (17%) of the 83 samples with positive RF showed 
a >17% decrease in mast cell tryptase after HBT blocking. Post-HBT, eight of 
14 (57%) reverted from elevated to normal range values with falls of up to 
98%. RF levels were also decreased significantly (up to 75%). Only one of the 
83 tested was apparently affected by HAMA in the absence of detectable IgM 
RF. In conclusion, any suspicious MCT result should be checked for 
heterophilic antibodies to evaluate possible interference. False positive MCT 
levels can be caused by rheumatoid factor. We suggest a strategy for 
identifying assay interference, and show that it is essential to incorporate this 
caveat into guidance for interpretation of MCT results. 
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287. Sanchez-Munoz L, Teodosio C, Morgado JM, Escribano L. Immunophenotypic 

characterization of bone marrow mast cells in mastocytosis and other mast 
cell disorders. Methods Cell Biol. 2011;103:333-359. 
http://www.ncbi.nlm.nih.gov/pubmed/21722810  

 
Mastocytosis is a term used to designate a heterogeneous group of disorders 
characterized by an abnormal proliferation and accumulation of mast cells 
(MCs) in one or multiple tissues including skin, bone marrow (BM), liver, 
spleen, and lymph nodes, among others. Recent advances in our 
understanding of mast cell biology and disease resulted in the identification of 
important differences in the expression of mast cell surface antigens between 
normal and neoplastic mast cells. Most notably, detection of aberrant 
expression of CD25 and CD2 on the surface of neoplastic mast cells but not on 
their normal counterparts lead to the inclusion of this immunophenotypic 
abnormality in the World Health Organization diagnostic criteria for systemic 
mastocytosis. Aberrant mast cell surface marker expression can be detected 
in the bone marrow aspirate by flow cytometry, even in patients lacking 
histopathologically detectable aggregates of mast cells in bone marrow biopsy 
sections. These aberrant immunophenotypic features are of great relevance 
for the assessment of tissue involvement in mastocytosis with consequences 
in the diagnosis, classification, and follow-up of the disease and in its 
differential diagnosis with other entities. In this chapter, we provide the 
reader with information for the objective and reproducible identification of 
pathologic MCs by using quantitative multiparametric flow cytometry, for 
their phenotypic characterization, and the criteria currently used for correct 
interpretation of the immunophenotypic results obtained. 

 
 
288. Sanchez-Munoz L, Alvarez-Twose I, Garcia-Montero AC, Teodosio C, Jara-

Acevedo M, Pedreira CE, Matito A, Morgado JM, Sanchez ML, Mollejo M, 
Gonzalez-de-Olano D, Orfao A, Escribano L. Evaluation of the WHO criteria for 
the classification of patients with mastocytosis. Mod. Pathol. Sep 
2011;24(9):1157-1168. 
http://www.ncbi.nlm.nih.gov/pubmed/21552214  

 
Diagnosis and classification of mastocytosis is currently based on the World 
Health Organization (WHO) criteria. Here, we evaluate the utility of the WHO 
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criteria for the diagnosis and classification of a large series of mastocytosis 
patients (n=133), and propose a new algorithm that could be routinely applied 
for refined diagnosis and classification of the disease. Our results confirm the 
utility of the WHO criteria and provide evidence for the need of additional 
information for (1) a more precise diagnosis of mastocytosis, (2) specific 
identification of new forms of the disease, (3) the differential diagnosis 
between cutaneous mastocytosis vs systemic mastocytosis, and (4) improved 
distinction between indolent systemic mastocytosis and aggressive systemic 
mastocytosis. Based on our results, a new algorithm is proposed for a better 
diagnostic definition and prognostic classification of mastocytosis, as 
confirmed prospectively in an independent validation series of 117 
mastocytosis patients. 

 
 
289. Sadrzadeh H, Abdel-Wahab O, Fathi AT. Molecular alterations underlying 

eosinophilic and mast cell malignancies. Discovery medicine. Dec 
2011;12(67):481-493. 
http://www.ncbi.nlm.nih.gov/pubmed/22204765  

 
Eosinophilic and mast cell disorders are uncommon hematologic entities, but 
they can carry significant morbidity and lead to devastating end-organ 
sequelae. In the past ten years, extensive work has led to the discovery of 
certain molecular abnormalities underlying a subset of these diseases. A 
significant minority of patients with clonal eosinophilia carry abnormal gene 
fusions involving PDGFRA, PDGFRB, and FGFR1. These findings have been 
quite significant, as those individuals with a FIP1L1-PDGFRA fusion have an 
exquisite susceptibility to tyrosine kinase inhibitors (TKIs), such as imatinib 
mesylate. Imatinib leads to a rapid remission in these patients and aborts the 
clinical trajectory of the disease. Unfortunately, TKIs have not been shown to 
be particularly active in the case of mastocytosis, although the majority of 
patients with mastocytosis carry a c-KIT alteration, a target of agents such as 
imatinib. The reason for this decreased sensitivity to TKIs is related to the 
resistance of the D816V variant of c-KIT, found in the majority of patients with 
mastocytosis. Nevertheless, investigation is ongoing to define new molecular 
lesions in these diseases, and potentially new targets for therapy. Clinical 
trials are also investigating other novel small molecules that may have efficacy 
against targets currently resistant to imatinib and other TKIs. 
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290. Rossini M, Zanotti R, Bonadonna P, Artuso A, Caruso B, Schena D, Vecchiato D, 

Bonifacio M, Viapiana O, Gatti D, Senna G, Riccio A, Passalacqua G, Pizzolo G, 
Adami S. Bone mineral density, bone turnover markers and fractures in 
patients with indolent systemic mastocytosis. Bone. Oct 2011;49(4):880-885. 
http://www.ncbi.nlm.nih.gov/pubmed/21782049  

 
OBJECTIVE: We systematically assessed bone mineral density (BMD), bone 
turnover markers (BTM), and fractures in a large cohort of patients with 
Indolent Systemic Mastocytosis (ISM). METHODS: Eighty-two patients (mean 
age 48 years, 37 women) with ISM were studied. BMD was measured by dual 
X-ray absorptiometry at the lumbar spine and proximal hip. The serum 
markers of bone turnover included bone-specific alkaline phosphatase, C-
telopeptides of type I collagen, and serum osteocalcin. Previous clinical 
fractures were registered and spine X-ray was obtained from all patients. 
RESULTS: Three women were excluded for concomitant diseases associated to 
osteoporosis. Osteoporosis according with the WHO classification (T-score<-
2.5) was found in 16 patients (20.0%) (7 females and 9 men). Mastocytosis-
related low BMD (Z-score at either the spine or the hip<-2) was found in 3 
women (9%) and 13 men (28%). The BMD was generally lower at the spine 
than at the hip. No significant correlation was observed between serum 
tryptase levels and T or Z-score BMD. One or more moderate or severe 
vertebral fractures were found in 17 patients (12 men); in 11 of them Z-score 
values were>-2 or not valuable at the spine. No significant difference was 
found in the prevalence of mastocytosis-related low BMD and/or vertebral 
fractures between patients with or without skin involvement. Two patients 
had radiographic and densitometric osteosclerosis-like characteristics. In 
osteoporotic patients higher, normal or lower serum BTM were found, 
without correlations with serum tryptase levels, while in patients with 
osteosclerosis both BTM and serum tryptase values were particularly 
increased. CONCLUSIONS: Vertebral osteoporosis and fractures are frequent 
in patients with ISM. Spine X-ray and densitometric examination are 
warranted in all patients, also without skin involvement and particularly in 
males; Z-score other than T-score BMD must be evaluated. Patients with 
idiopathic osteoporosis should be evaluated for mast cell disease. Both high 
than low BTM can be observed in patients with osteoporosis while 
osteosclerosis is characterized by high bone turnover and serum tryptase 
levels. 
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291. Rama TA, Corte-Real I, Gomes PS, Escribano L, Fernandes MH. Mastocytosis: 

oral implications of a rare disease. J. Oral Pathol. Med. Jul 2011;40(6):441-
450. 
http://www.ncbi.nlm.nih.gov/pubmed/21198873  

 
Mastocytosis encompasses a group of rare clinical entities, which are 
characterized by an abnormal growth and, usually, low accumulation of clonal 
and morphologically abnormal mast cells (MCs), within one or more organs. 
Clinical presentations are quite variable and symptoms are usually related to 
the release of mast cell mediators, tissue infiltration by MC (usually in the 
aggressive categories of the disease), or both. Mast cells are hematopoietic-
derived cells that reach phenotypic maturity in the mucosa and peripheral 
connective tissues. These cells play an active role both on immunologic and 
non-immunologic processes. Within the oral cavity, MCs reside in the 
connective tissues, in physiologic conditions, and their number is elevated in 
pathologic situations resulting from immunoinflammatory processes, such as 
pulpal inflammation and periodontal disease. As MCs influence so many 
phenomena within the oral cavity, mastocytosis may manifest itself in the oral 
tissues. Patients with mastocytosis should be put under special care by dental 
professionals, in what concerns not only general patient management, but 
also drug prescription, as they are particularly prone to anaphylaxis and other 
peri and post-operative complications. Several allergens or mast cell 
activation triggers such as local anesthetics, zinc oxide, eugenol, penicilins, 
metals and oral hygiene products are frequently administered or prescribed 
by dentists. Patients with mastocytosis may also require stress management, 
during dental consultation. This review aims to briefly summarize the 
potential ways in which mast cell disease may affect the oral cavity and the 
dental management of mastocytosis affected patients. 

 
 
292. Quintas-Cardama A, Jain N, Verstovsek S. Advances and controversies in the 

diagnosis, pathogenesis, and treatment of systemic mastocytosis. Cancer. 
Dec 15 2011;117(24):5439-5449. 
http://www.ncbi.nlm.nih.gov/pubmed/21692073  
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The term systemic mastocytosis (SM) encompasses a group of hematopoietic 
malignancies characterized by excessive proliferation of neoplastic mast cells 
that accumulate in the bone marrow and visceral organs. Most patients with 
SM, particularly those who present with aggressive clinical courses, carry 
somatic mutations of the v-kit Hardy-Zuckerman 4 feline sarcoma viral 
oncogene homolog (KIT) gene. KIT mutations are considered central events in 
the pathogenesis of SM and serve as diagnostic markers and putative 
therapeutic targets. The heterogeneity in the clinical course of patients with 
SM and recent advances in the genetic and immunophenotypic 
characterization of neoplastic mast cells may help to improve current 
diagnostic, taxonomic, and therapeutic approaches in SM. 

 
 
293. Perbellini O, Zamo A, Colarossi S, Zampieri F, Zoppi F, Bonadonna P, Schena D, 

Artuso A, Martinelli G, Chilosi M, Pizzolo G, Zanotti R. Primary role of 
multiparametric flow cytometry in the diagnostic work-up of indolent clonal 
mast cell disorders. Cytometry B Clin Cytom. Nov 2011;80(6):362-368. 
http://www.ncbi.nlm.nih.gov/pubmed/21656905  

 
BACKGROUND: According to the World Health Organization (WHO) 
classification the diagnosis of systemic mastocytosis (SM) relies on bone 
marrow (BM) examination and is based on one major and four minor criteria. 
Herein, we used WHO criteria to compare flow cytometry (FC) with other 
available techniques in the diagnosis of SM after BM examination. METHODS: 
We analyzed a cohort of 95 patients with suspect SM. All patients underwent 
comprehensive BM examination by using cytology, immunohistochemistry, FC 
and molecular study for mutation of c-Kit and serum tryptase dosage. FC 
evaluation was based on a combination of monoclonal antibodies, specifically 
CD25/CD2/CD45/CD34/CD117. RESULTS: Seventy-four out of ninety-five 
patients were diagnosed with indolent SM (n = 59) or monoclonal mast cell 
activation syndrome (n = 15) because satisfying less than 3 minor criteria. 
Thirty-nine out of these seventy-four patients fulfilled the major histological 
criterion, whereas the presence of a minor criterion was assessed by FC, 
molecular study, cytology, and tryptase level in 70/74, 52/67, 56/74, and 
42/74 patients, respectively. FC showed higher sensitivity than IHC in 
detection of CD25+ mast cells (MC) (92.9% vs. 73.8%; P = 0.019), especially in 
the absence of the major histological criterion (90.5% vs. 47.6%; P = 0.003). 
Moreover, CD2 expression was documented by FC and IHC in 97.1% and 
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35.3% of cases, respectively (P < 0.001). CONCLUSIONS: FC showed the best 
sensitivity for identifying abnormal MC compared to other techniques, 
especially in cases with low MC burden. Therefore, we hope for a major role 
of FC in the diagnostic work-up of clonal MC disorders. 

 
 
294. Niedoszytko M, Oude Elberink JN, Bruinenberg M, Nedoszytko B, de Monchy 

JG, te Meerman GJ, Weersma RK, Mulder AB, Jassem E, van Doormaal JJ. 
Gene expression profile, pathways, and transcriptional system regulation in 
indolent systemic mastocytosis. Allergy. Feb 2011;66(2):229-237. 
http://www.ncbi.nlm.nih.gov/pubmed/21208217  

 
BACKGROUND: Mastocytosis is an uncommon disease resulting from 
proliferation of abnormal mast cells infiltrating skin, bone marrow, liver, and 
other tissues. The aim of this study was to find differences in gene expression 
in peripheral blood cells of patients with indolent systemic mastocytosis 
compared to healthy controls. The second aim was to define a specific gene 
expression profile in patients with mastocytosis. METHODS: Twenty-two 
patients with indolent systemic mastocytosis and 43 healthy controls were 
studied. Whole genome gene expression analysis was performed on RNA 
samples isolated from the peripheral blood. For amplification and labelling of 
the RNA, the Illumina TotalPrep 96 RNA Amplification Kit was used. Human 
HT-12_V3_expression arrays were processed. Data analysis was performed 
using GeneSpring, Genecodis, and Transcriptional System Regulators. 
RESULTS: Comparison of gene expression between patients and controls 
revealed a significant difference (P < 0.05 corrected for multiple testing) and 
the fold change difference >2 in gene expression in 2303 of the 48.794 
analysed transcripts. Functional annotation indicated that the main pathways 
in which the differently expressed genes were involved are ubiquitin-
mediated proteolysis, MAPK signalling pathway, pathways in cancer, and Jak-
STAT signalling. The expression distributions for both groups did not overlap 
at all, indicating that many genes are highly differentially expressed in both 
groups. CONCLUSION: We were able to find abnormalities in gene expression 
in peripheral blood cells of patients with indolent systemic mastocytosis and 
to construct a gene expression profile which may be useful in clinical practice 
to predict the presence of mastocytosis and in further research of novel 
drugs. 
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295. Moura DS, Sultan S, Georgin-Lavialle S, Pillet N, Montestruc F, Gineste P, 

Barete S, Damaj G, Moussy A, Lortholary O, Hermine O. Depression in 
patients with mastocytosis: prevalence, features and effects of masitinib 
therapy. PLoS One. 2011;6(10):e26375. 
http://www.ncbi.nlm.nih.gov/pubmed/22031830  

 
Depression in patients with mastocytosis is often reported but its prevalence 
and characteristics are not precisely described. In addition, the impact of 
therapies targeting mast cells proliferation, differentiation and degranulation 
on psychic symptoms of depression have never been investigated. Our 
objective was to determine the prevalence and to describe features of 
depression in a large cohort of mastocytosis patients (n = 288) and to 
investigate the therapeutic impact of the protein kinase inhibitor masitinib in 
depression symptoms. The description of depression was based on the 
analysis of a database with Hamilton scores using Principal Component 
Analysis (PCA). Efficacy of masitinib therapy was evaluated using non 
parametric Wilcoxon test for paired data within a three months period (n = 
35). Our results show that patients with indolent mastocytosis present an 
elevated prevalence of depression (64%). Depression was moderate in 56% 
but severe in 8% of cases. Core symptoms (such as psychic anxiety, depressed 
mood, work and interests) characterized depression in mastocytosis patients. 
Masitinib therapy was associated with significant improvement (67% of the 
cases) of overall depression, with 75% of recovery cases. Global Quality of Life 
slightly improved after masitinib therapy and did not predicted depression 
improvement. In conclusion, depression is very frequent in mastocytosis 
patients and masitinib therapy is associated with the reduction its psychic 
experiences. We conclude that depression in mastocytosis may originate from 
processes related to mast cells activation. Masitinib could therefore be a 
useful treatment for mastocytosis patients with depression and anxiety 
symptoms. 

 
 
296. Molderings GJ, Raithel M, Kratz F, Azemar M, Haenisch B, Harzer S, Homann J. 

Omalizumab treatment of systemic mast cell activation disease: experiences 
from four cases. Intern. Med. 2011;50(6):611-615. 
http://www.ncbi.nlm.nih.gov/pubmed/21422688  
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We report on the outcome of 4 patients with therapy-resistant systemic mast 
cell activation disease (MCAD) treated with the anti-IgE monoclonal antibody 
omalizumab in compassionate use. Two patients achieved an impressive 
persistent clinical response to treatment with omalizumab. In the third 
patient symptoms gradually improved. In the fourth patient omalizumab 
treatment had to be discontinued due to intolerable mast cell mediator-
induced symptoms. In conclusion, omalizumab can lessen the intensity of the 
symptoms of systemic MCAD. Hence, omalizumab should be considered as a 
therapeutic option in cases of systemic MCAD that are resistant to evidence-
based therapy. 

 
 
297. Molderings GJ, Homann J, Raithel M, Frieling T. Toward a global classification 

of mast cell activation diseases. J. Allergy Clin. Immunol. May 
2011;127(5):1311. 

http://www.ncbi.nlm.nih.gov/pubmed/21306766  
 
 
298. Molderings GJ, Brettner S, Homann J, Afrin LB. Mast cell activation disease: a 

concise practical guide for diagnostic workup and therapeutic options. J 
Hematol Oncol. 2011;4:10. 
http://www.ncbi.nlm.nih.gov/pubmed/21418662  

 
Mast cell activation disease comprises disorders characterized by 
accumulation of genetically altered mast cells and/or abnormal release of 
these cells' mediators, affecting functions in potentially every organ system, 
often without causing abnormalities in routine laboratory or radiologic 
testing. In most cases of mast cell activation disease, diagnosis is possible by 
relatively non-invasive investigation. Effective therapy often consists simply of 
antihistamines and mast cell membrane-stabilising compounds supplemented 
with medications targeted at specific symptoms and complications. Mast cell 
activation disease is now appreciated to likely be considerably prevalent and 
thus should be considered routinely in the differential diagnosis of patients 
with chronic multisystem polymorbidity or patients in whom a definitively 
diagnosed major illness does not well account for the entirety of the patient's 
presentation. 
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299. Makras P. Skeletal implications of isolated bone marrow mastocytosis. 
Haematologica. Apr 2011;96(4):e27; author reply e28. 
http://www.ncbi.nlm.nih.gov/pubmed/21454874  

 
 
300. Laroche M, Livideanu C, Paul C, Cantagrel A. Interferon alpha and 

pamidronate in osteoporosis with fracture secondary to mastocytosis. Am. J. 
Med. Aug 2011;124(8):776-778. 
http://www.ncbi.nlm.nih.gov/pubmed/21787907  

 
BACKGROUND: The mechanism of osteoporosis with fracture secondary to 
mastocytosis is little known, and its treatment is poorly codified. METHODS: 
Ten patients with a mean age of 52.5 years with systemic mastocytosis and 
osteoporotic fractures were treated with interferon alpha 1.5 million U 3 
times per week, combined with monthly pamidronate infusions (1 mg/kg) for 
2 years, followed by pamidronate infusions every 3 months. RESULTS: Before 
treatment, the mean number of vertebral fractures was 3.5, spinal T-score 
was -3+/-1, hip T-score was -1.9+/-0.7, serum C-terminal telopeptide was 
357+/-258 pg/mL (N=80-800), bone alkaline phosphatase was 20+/-3.2 IU 
(N=8-25), and tryptase was 49+/-36 mug/mL (N<10). Interferon alpha was 
discontinued in 2 patients because of poor tolerance. Mean follow-up was 60 
months. No patient developed a fracture under treatment. In the 8 patients 
treated with interferon alpha and pamidronate, the mean annual increase in 
spinal bone mineral density was 12.6%+/-5.6% and 1.93% in hip bone mineral 
density. Serum C-terminal telopeptide decreased by 66%, bone alkaline 
phosphatase decreased by 25%, and tryptase decreased by 34%. In the 2 
patients treated with pamidronate alone, mean annual bone mineral density 
increase was 2.4%+/-0.1% at the spine and 0%+/-01% at the hip. 
CONCLUSION: Osteoporosis secondary to mastocytosis mainly affects 
trabecular bone, and markers of bone remodeling are normal. Combined 
treatment with low doses of interferon and pamidronate markedly increased 
bone density. 

 
 
301. Kounis NG, Mazarakis A, Tsigkas G, Giannopoulos S, Goudevenos J. Kounis 

syndrome: a new twist on an old disease. Future Cardiol. Nov 2011;7(6):805-
824. 
http://www.ncbi.nlm.nih.gov/pubmed/22050066  
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Kounis syndrome is the concurrence of acute coronary syndromes with 
conditions associated with mast cell activation, such as allergies or 
hypersensitivity and anaphylactic or anaphylactoid insults that can involve 
other interrelated and interacting inflammatory cells behaving as a 'ball of 
thread'. It is caused by inflammatory mediators such as neutral proteases 
including tryptase and chymase, arachidonic acid products, histamine, platelet 
activating factor and a variety of cytokines and chemokines released during 
the activation process. Platelets with FCepsilonRI and FCepsilonRII receptors 
also participate in the above cascade. Vasospastic allergic angina, allergic 
myocardial infarction and stent thrombosis with occluding thrombus 
infiltrated by eosinophils and/or mast cells constitute the three reported 
variants of this syndrome. Kounis syndrome is a ubiquitus disease that 
represents a magnificent natural paradigm and nature's own experiment, in a 
final trigger pathway implicated in cases of coronary artery spasm and plaque 
rupture. Kounis syndrome can complicate anesthesia, vaccination, medical 
therapy and stent implantation and it seems to be associated with coronary 
allograft vasculopathy and takotsubo syndrome, it can often be confused with 
hypersensitivity myocarditis and can be the cause of unexplained sudden 
death. Kounis syndrome has revealed that the same mediators released from 
the same inflammatory cells are present in acute coronary events of 
nonallergic etiology. These cells are not only present in the culprit region 
before plaque erosion or rupture but they release their contents just before 
an actual coronary event. Therefore, does Kounis syndrome represent a 
magnificent natural paradigm and nature's own experiment in a final trigger 
pathway implicated in cases of coronary artery spasm and plaque rupture 
showing a novel way towards our effort to prevent acute coronary 
syndromes? Drugs, substances targeting the stem cell factor that is essential 
for mast cell development, proliferation, survival, adhesion and homing as 
well as monoclonal antibodies and natural molecules that protect mast cell 
surface and stabilize mast cell membrane could emerge as novel therapeutic 
ways capable to prevent acute coronary and acute cerebrovascular events. 

 
 
302. Klion AD. Eosinophilic myeloproliferative disorders. Hematology Am Soc 

Hematol Educ Program. 2011;2011:257-263. 
http://www.ncbi.nlm.nih.gov/pubmed/22160043  
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Despite recent attempts to define and classify patients with marked 
eosinophilia and features consistent with myeloproliferative disease, areas of 
controversy remain. These are particularly apparent in situations in which 
multiple lineages are involved in a clonal process and clinical manifestations 
are overlapping. Although the introduction of new molecular diagnostics and 
targeted therapies has begun to clarify the boundaries between some of 
these disorders, several questions remain with respect to the classification of 
patients with myeloproliferative hypereosinophilic syndrome (HES) of 
unknown etiology. 

 
 
303. Kiladjian JJ, Mesa RA, Hoffman R. The renaissance of interferon therapy for 

the treatment of myeloid malignancies. Blood. May 5 2011;117(18):4706-
4715. 
http://www.ncbi.nlm.nih.gov/pubmed/21389325  

 
IFNalpha has been used to treat malignant and viral disorders for more than 
25 years. Its efficacy is likely the consequence of its broad range of biologic 
activities, including direct effects on malignant cells, enhancement of anti-
tumor immune responses, induction of proapoptotic genes, inhibition of 
angiogenesis, and promotion of the cycling of dormant malignant stem cells. 
Because of the recent development of "targeted" therapies, the use of IFN has 
been dramatically reduced over the last decade. The increasing awareness of 
the multistep pathogenesis of many malignancies has suggested, however, 
that such an approach using target-specific agents is not universally effective. 
These observations have resulted in a number of recent clinical trials utilizing 
IFNalpha in patients with chronic myeloid leukemia (CML), systemic mast cell 
disease, hypereosinophilic syndrome and the Philadelphia chromosome-
negative myeloproliferative neoplasms (MPN) with promising outcomes. 
These reports provide evidence that IFNalpha, alone or in combination with 
other agents, can induce surprisingly robust molecular response rates and 
possibly improve survival. Although IFNalpha at present remains an 
experimental form of therapy for patients with myeloid malignancies, these 
promising results suggest that it may become again an important component 
of the therapeutic arsenal for this group of hematologic malignancies. 
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304. Hamilton MJ, Hornick JL, Akin C, Castells MC, Greenberger NJ. Mast cell 
activation syndrome: a newly recognized disorder with systemic clinical 
manifestations. J. Allergy Clin. Immunol. Jul 2011;128(1):147-152 e142. 
http://www.ncbi.nlm.nih.gov/pubmed/21621255  

 
BACKGROUND: Diagnostic criteria for mast cell (MC) activation syndrome 
have been recently proposed, but clinical studies to validate these criteria are 
lacking. OBJECTIVE: We sought to determine the clinical manifestations of this 
newly recognized syndrome in a cohort of patients. METHODS: We 
prospectively evaluated 18 patients seen at our institution with MC activation 
syndrome from 2006 to 2009. Patients enrolled had at least 4 of the signs and 
symptoms of abdominal pain, diarrhea, flushing, dermatographism, memory 
and concentration difficulties, or headache. Response to treatment with anti-
MC mediator medications was assessed based on established criteria. 
Laboratory tests indicating MC mediator release and histopathology and 
immunohistochemical studies on gastrointestinal biopsy samples were 
performed. RESULTS: Ninety-four percent of the patients had abdominal pain, 
89% had dermatographism, 89% had flushing, and 72% had the constellation 
of all 3 symptoms. Patients additionally had headache, diarrhea, and memory 
and concentration difficulties. All patients had at least 1 positive laboratory 
test result for an increased MC mediator level. On the basis of the response to 
treatment criteria, 67% of the patients in the cohort had either a complete or 
major regression in symptoms while taking medications targeting MC 
mediators. There was no significant difference in the numbers of intestinal 
mucosal MCs between our patients and healthy control subjects. 
CONCLUSION: MC activation syndrome might be the underlying cause of 
unexplained symptoms when several organ systems are involved, such as the 
gastrointestinal tract and the skin. It is especially important to be able to 
recognize the constellation of clinical features because response to anti-MC 
mediator medications is often excellent. 

 
 
305. Gonzalez-de-Olano D, Alvarez-Twose I, Vega A, Orfao A, Escribano L. Venom 

immunotherapy in patients with mastocytosis and hymenoptera venom 
anaphylaxis. Immunotherapy. May 2011;3(5):637-651. 
http://www.ncbi.nlm.nih.gov/pubmed/21554093  
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Systemic mastocytosis (SM) is typically suspected in patients with cutaneous 
mastocytosis (CM). In recent years, the presence of clonal mast cells (MCs) in 
a subset of patients with systemic symptoms associated with MC activation in 
the absence of CM has been reported and termed monoclonal MC activation 
syndromes or clonal systemic MC activation syndromes. In these cases, bone 
marrow (BM) MC numbers are usually lower than in SM with CM, there are no 
detectable BM MC aggregates, and serum baseline tryptase is often <20 
microg/l; thus, diagnosis of SM in these patients should be based on careful 
evaluation of other minor WHO criteria for SM in reference centers, where 
highly sensitive techniques for immunophenotypic analysis and investigation 
of KIT mutations on fluorescence-activated cell sorter-purified BM MCs are 
routinely performed. The prevalence of hymenoptera venom anaphylaxis 
(HVA) among SM patients is higher than among the normal population and it 
has been reported to be approximately 5%. In SM patients with IgE-mediated 
HVA, venom immunotherapy is safe and effective and it should be prescribed 
lifelong. Severe adverse reactions to hymenoptera stings or venom 
immunotherapy have been associated with increased serum baseline 
tryptase; however, presence of clonal MC has not been ruled out in most 
reports and thus both SM and clonal MC activation syndrome might be 
underdiagnosed in such patients. In fact, clonal BM MC appears to be a 
relevant risk factor for both HVA and severe reactions to venom 
immunotherapy, while the increase in serum baseline tryptase by itself should 
be considered as a powerful surrogate marker for anaphylaxis. The Spanish 
Network on Mastocytosis has developed a scoring system based on patient 
gender, the clinical symptoms observed during anaphylaxis and serum 
baseline tryptase to predict for the presence of both MC clonality and SM 
among individuals who suffer from anaphylaxis. 

 
 
306. Gonzalez-de-Olano D, Alvarez-Twose I, Matito A, Sanchez-Munoz L, Kounis 

NG, Escribano L. Mast cell activation disorders presenting with cerebral 
vasospasm-related symptoms: a "Kounis-like" syndrome? Int. J. Cardiol. Jul 
15 2011;150(2):210-211. 
http://www.ncbi.nlm.nih.gov/pubmed/21636142  

 
 
307. Gleixner KV, Mayerhofer M, Cerny-Reiterer S, Hormann G, Rix U, Bennett KL, 

Hadzijusufovic E, Meyer RA, Pickl WF, Gotlib J, Horny HP, Reiter A, 
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Mitterbauer-Hohendanner G, Superti-Furga G, Valent P. KIT-D816V-
independent oncogenic signaling in neoplastic cells in systemic 
mastocytosis: role of Lyn and Btk activation and disruption by dasatinib and 
bosutinib. Blood. Aug 18 2011;118(7):1885-1898. 
http://www.ncbi.nlm.nih.gov/pubmed/21680801  

 
Systemic mastocytosis (SM) either presents as a malignant neoplasm with 
short survival or as an indolent disease with normal life expectancy. In both 
instances, neoplastic mast cells (MCs) harbor D816V-mutated KIT, suggesting 
that additional oncogenic mechanisms are involved in malignant 
transformation. We here describe that Lyn and Btk are phosphorylated in a 
KIT-independent manner in neoplastic MCs in advanced SM and in the MC 
leukemia cell line HMC-1. Lyn and Btk activation was not only detected in KIT 
D816V-positive HMC-1.2 cells, but also in the KIT D816V-negative HMC-1.1 
subclone. Moreover, KIT D816V did not induce Lyn/Btk activation in Ba/F3 
cells, and deactivation of KIT D816V by midostaurin did not alter Lyn/Btk 
activation. siRNAs against Btk and Lyn were found to block survival in 
neoplastic MCs and to cooperate with midostaurin in producing growth 
inhibition. Growth inhibitory effects were also obtained with 2 targeted drugs, 
dasatinib which blocks KIT, Lyn, and Btk activation in MCs, and bosutinib, a 
drug that deactivates Lyn and Btk without blocking KIT activity. Together, KIT-
independent signaling via Lyn/Btk contributes to growth of neoplastic MCs in 
advanced SM. Dasatinib and bosutinib disrupt Lyn/Btk-driven oncogenic 
signaling in neoplastic MC, which may have clinical implications and explain 
synergistic drug interactions. 

 
 
308. Gilfillan AM, Austin SJ, Metcalfe DD. Mast cell biology: introduction and 

overview. Adv. Exp. Med. Biol. 2011;716:2-12. 
http://www.ncbi.nlm.nih.gov/pubmed/21713648  

 
In recent years, the field of mast cell biology has expanded well beyond the 
boundaries of atopic disorders and anaphy laxis, on which it has been 
historically focused. The biochemical and signaling events responsible for the 
development and regulation of mast cells has been increasingly studied, aided 
in large part by novel breakthroughs in laboratory techniques used to study 
these cells. The result of these studies has been a more comprehensive 
definition of mast cells that includes added insights to their overall biology as 
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well as the various disease states that can now be traced to defects in mast 
cells. This introductory chapter outlines and highlights the various topics of 
mast cell biology that will be discussed in further detail in subsequent 
chapters. 

 
 
309. Georgin-Lavialle S, Lhermitte L, Baude C, Barete S, Bruneau J, Launay JM, 

Chandesris MO, Hanssens K, de Gennes C, Damaj G, Lanternier F, Hamidou M, 
Lortholary O, Dubreuil P, Feger F, Lepelletier Y, Hermine O. Blood CD34-c-Kit+ 
cell rate correlates with aggressive forms of systemic mastocytosis and 
behaves like a mast cell precursor. Blood. Nov 10 2011;118(19):5246-5249. 
http://www.ncbi.nlm.nih.gov/pubmed/21878676  

 
Mastocytosis is a heterogeneous disease characterized by the accumulation of 
mast cells in one or more organs. Our objective was to identify a peripheral 
mast cell precursor and assess its variation rate in mastocytosis. A peripheral 
blood phenotypic analysis was performed among 50 patients with 
mastocytosis who were enrolled in a prospective multicentric French study, 
and the phenotypic analysis results of the patients were compared with those 
of healthy donors. The rate of peripheral blood CD34(-)c-Kit(+) cells correlated 
with the severity of mastocytosis. This cellular population was isolated from 
healthy donors as well as from patients with systemic mastocytosis. After 30 
days of culture, the CD34(-)c-Kit(+) cells gave birth to mature mast cells, 
indicating that this cellular population constitutes a mast cell circulating 
precursor. Monitoring peripheral CD34(-)c-Kit(+) cells by flow cytometry could 
be a useful and low-invasive tool to determine the disease severity and the 
relapses and to assess treatment efficiency. 

 
 
310. George TI, Horny HP. Systemic mastocytosis. Hematol. Oncol. Clin. North Am. 

Oct 2011;25(5):1067-1083, vii. 
http://www.ncbi.nlm.nih.gov/pubmed/22054735  

 
An unusual disease, mastocytosis challenges the pathologist with a variety of 
morphologic appearances and heterogeneous clinical presentations ranging 
from skin manifestations (pruritus, urticaria, dermatographism) to systemic 
signs and symptoms indicative of mast cell mediator release, including 
flushing, hypotension, headache, and anaphylaxis among others. In this 
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article, we focus on recognizing the cytology, histopathology, clinical features, 
and prognostic implications of systemic mastocytosis, a clonal and neoplastic 
mast cell proliferation infiltrating extracutaneous organ(s) with or without 
skin involvement. Diagnostic pitfalls are reviewed with ancillary studies to 
help unmask the mast cell and exclude morphologic mimics. 

 
 
311. Edwards AM, Stevens MT, Church MK. The effects of topical sodium 

cromoglicate on itch and flare in human skin induced by intradermal 
histamine: a randomised double-blind vehicle controlled intra-subject 
design trial. BMC Res Notes. 2011;4:47. 
http://www.ncbi.nlm.nih.gov/pubmed/21385340  

 
BACKGROUND: Itch is a prominent feature of many skin diseases, particularly 
atopic dermatitis and cutaneous mastocytosis. Sodium cromoglicate (SCG), a 
chromone developed for the treatment of allergic disease has been shown to 
reduce the severity of itch when applied topically to subjects with atopic 
dermatitis. The aim of this study was to investigate whether topical sodium 
cromoglicate can reduce the severity of itch induced by intradermal 
histamine. METHODS: SCG was introduced into the skin of healthy volunteers 
both by iontophoresis and by topical application using a new 4% cutaneous 
emulsion (Altoderm). The skin was then challenged with intradermal 
histamine. Measurements were made of severity of itch, size of wheal and 
flare and change in blood flux RESULTS: SCG significantly reduced the severity 
of itch (P = 0.0045) and flare (P = 0.0143) when delivered by iontophoresis. 
SCG 4% cutaneous emulsion significantly reduced severity of itch (P = 0.024) 
and flare (P = 0.015) in atopic subjects. Trend analysis showed increasing 
effect on itch with increased concentrations of SCG, which was significant (P = 
0.046). There were no effects on wheal or blood flux. CONCLUSIONS: Topically 
applied SCG, administered in a new cutaneous emulsion base, significantly 
reduced the itch and flare caused by intradermal histamine. The effect was 
greatest in atopic subjects and increased with the concentration of SCG in the 
emulsion. TRIAL REGISTRATION: ISRCTN35671014. 

 
 
312. Brockow K, Ring J. Update on diagnosis and treatment of mastocytosis. Curr 

Allergy Asthma Rep. Aug 2011;11(4):292-299. 
http://www.ncbi.nlm.nih.gov/pubmed/21523372  
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Mastocytosis is a disorder characterized by increased numbers of mast cells in 
tissues. Recent clinical observations highlight the association of mastocytosis 
with an increased risk of anaphylaxis and underline the diversity of this 
disease. At the molecular level, recent studies have attempted to unravel 
specific gene expression profiles for activating c-kit mutations in the etiology 
of mastocytosis. The diagnosis may be facilitated by surrogate markers and 
detection of aberrant immunophenotypic surface markers. New therapeutic 
strategies are in development based on intracellular signal pathways, or on 
application of topical treatments, as are novel forms of cytoreductive therapy, 
including tyrosine kinase inhibitors. 

 
 
313. Bjerrum OW. Interferon-alpha treatment in systemic mastocytosis. Curr Drug 

Targets. Mar 1 2011;12(3):433-436. 
http://www.ncbi.nlm.nih.gov/pubmed/21143153  

 
Patients with systemic mastocytosis are rare, constitute a heterogeneous 
clinical entity and some may not require treatment until long after diagnosis. 
However, most patients who present with disabling symptoms, organ 
involvement and fulfill B or C findings as outlined in the 2008 WHO 
classification need treatment. This review on interferon treatment in systemic 
mastocytosis documents an effect of this biological agent in some patients 
with mastocytosis. However, the place of interferon-alpha, as mono- or 
combination therapy, in the treatment algorithm may only be definitely 
established in multicenter studies, which are based on the principles of 
controlled clinical trials. 

 
 
314. Angelidou A, Alysandratos KD, Asadi S, Zhang B, Francis K, Vasiadi M, 

Kalogeromitros D, Theoharides TC. Brief report: "allergic symptoms" in 
children with Autism Spectrum Disorders. More than meets the eye? J. 
Autism Dev. Disord. Nov 2011;41(11):1579-1585. 
http://www.ncbi.nlm.nih.gov/pubmed/21210299  

 
Many children with Autism Spectrum Disorders (ASD) have either family 
and/or personal history of "allergic symptomatology", often in the absence of 
positive skin or RAST tests. These symptoms may suggest mast cell activation 
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by non-allergic triggers. Moreover, children with mastocytosis or mast cell 
activation syndrome (MCAS), a spectrum of rare diseases characterized by 
increased number of activated mast cells in many organs, appear to have ASD 
at a rate tenfold higher (1/10 children) than that of the general population 
(1/100 children). Mast cell activation by allergic, infectious, environmental 
and stress-related triggers, especially perinatally, would release pro-
inflammatory and neurotoxic molecules. We speculate these could disrupt the 
gut-blood-brain barriers, thus contributing to brain inflammation and ASD 
pathogenesis. Increased mast cell responsiveness may define at least a 
subgroup of ASD subjects, who could benefit from inhibition of mast cell 
activation. 

 
 
315. Akin C, Metcalfe DD. Mastocytosis and mast cell activation syndromes 

presenting as anaphylaxis. In: Castells MC, ed. Anaphylaxis and 
hypersensitivity reactions. New York: Humana Press; 2011:245-256. 
http://dx.doi.org/10.1007/978-1-60327-951-2_15  

 
 
316. Zardawi IM. Fine needle aspiration appearances of mastocytosis. Acta Cytol. 

Sep-Oct 2010;54(5 Suppl):1066-1069. 
http://www.ncbi.nlm.nih.gov/pubmed/21053606  

 
 
317. Yamada Y, Cancelas JA. FIP1L1/PDGFR alpha-associated systemic 

mastocytosis. Int. Arch. Allergy Immunol. 2010;152 Suppl 1:101-105. 
http://www.ncbi.nlm.nih.gov/pubmed/20523072  

 
Since the identification of the FIP1L1/PDGFRA fusion gene as a pathogenic 
cause of the hypereosinophilic syndrome (HES), the importance of the 
molecular classification of HES leading to the diagnosis of chronic eosinophilic 
leukemia (CEL) has been recognized. As a result, a new category, 'myeloid and 
lymphoid neoplasm with eosinophilia and abnormalities in PDGFRA, PDGFRB 
or FGFR1', has recently been added to the new WHO criteria for myeloid 
neoplasms. FIP1L1/PDGFR alpha-positive disorders are characterized by clonal 
hypereosinophilia, multiple organ dysfunctions due to eosinophil infiltration, 
systemic mastocytosis (SM) and a dramatic response to treatment with 
imatinib mesylate. A murine HES/CEL model by the introduction of 
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FIP1L1/PDGFR alpha and IL-5 overexpression also shows SM, representing 
patients with FIP1L1/PDGFR alpha-positive HES/CEL/SM. The murine model 
and the in vitro development system of FIP1L1/PDGFR alpha-positive mast 
cells revealed the interaction between FIP1L1/PDGFR alpha, IL-5 and stem cell 
factor in the development of HES/CEL/SM. Current findings of FIP1L1/PDGFR 
alpha-positive HES/CEL are reviewed focusing on aberrant mast cell 
development leading to SM. 

 
 
318. Vieira Dos Santos R, Magerl M, Martus P, Zuberbier T, Church MK, Escribano L, 

Maurer M. Topical sodium cromoglicate relieves allergen- and histamine-
induced dermal pruritus. Br. J. Dermatol. Mar 2010;162(3):674-676. 
http://www.ncbi.nlm.nih.gov/pubmed/19785618  

 
BACKGROUND: Sodium cromoglicate (SCG) has long been used in the 
management of allergic diseases, including as an ointment for atopic 
dermatitis. Although mast cell stabilization was initially considered as its 
mechanism of action, anti-inflammatory actions and modulation of sensory 
nerve function have also been suggested. OBJECTIVES: To investigate the 
mechanism(s) by which SCG relieves allergen- and histamine-induced dermal 
inflammation by assessing its effects on pruritus, flare, skin temperature and 
weal volume. METHODS: Aqueous cream containing 0.2%, 1% or 4% SCG or no 
SCG (placebo) was applied in a randomized single-blind manner to four areas 
on each forearm (two sites per arm) and covered with an occlusive dressing. 
One hour later, skin-prick tests were performed in 20 allergic subjects with 
allergens to which they had previously shown sensitization, and in 40 
nonallergic subjects with codeine (9 mg mL(-1), 20 subjects) and histamine (10 
mg mL(-1), 20 subjects). Weal volume, skin temperature increase, erythema 
area and pruritus intensity were assessed at 0, 5, 10 and 15 min. RESULTS: 
SCG significantly (P < 0.05 to P < 0.001) reduced pruritus induced by all 
stimuli, with 4% SCG being most effective. Significant (P < 0.05 to P < 0.01) 
reductions of erythema area were also seen but there was no inhibition of 
weal volume or temperature increase. CONCLUSIONS: SCG is effective in 
reducing pruritus but has no effect on weals, supporting the proposition that, 
in the skin, SCG inhibits sensory C-fibre nerve activation rather than 
preventing mast cell degranulation. We suggest that topical SCG treatment, 
delivered in an appropriate vehicle, may be beneficial for symptomatic relief 
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of pruritus in patients with cutaneous mastocytosis and other pruritic 
dermatoses. 

 
 
319. Valent P, Sperr WR, Akin C. How I treat patients with advanced systemic 

mastocytosis. Blood. Dec 23 2010;116(26):5812-5817. 
http://www.ncbi.nlm.nih.gov/pubmed/20855864  

 
Advanced systemic mastocytosis (SM) is a rare myeloid neoplasm 
characterized by uncontrolled accumulation of neoplastic mast cells (MCs) in 
various organs with consecutive impairment of organ function, drug 
resistance, and a poor prognosis. Advanced SM may present as smoldering or 
slowly progressing neoplasm but may also present as rapidly progressing 
aggressive SM or even as MC leukemia. Approximately half of the patients 
have an associated hematologic non-MC-lineage disease (SM-AHNMD) or 
develop an AHNMD over time. Drug resistance may not only result from the 
KIT mutant D816V that is found in most patients, but also from KIT-
independent pro-oncogenic signaling pathways that play a role in disease 
evolution. In patients with slow progression, advanced SM can often be kept 
under control for months with interferon-alpha or 2CdA. By contrast, in 
rapidly progressing aggressive SM and MC leukemia, even polychemotherapy 
and hematopoietic stem cell transplantation may fail, which points to the 
need to develop new drugs and treatment concepts for these patients. In SM-
AHNMD, separate treatment plans should be established for the SM 
component and the AHNMD component of the disease, with recognition that 
the AHNMD often has to be managed and treated as a secondary and thus a 
high-risk neoplasm. 

 
 
320. Valent P, Arock M, Akin C, Sperr WR, Reiter A, Sotlar K, Hartmann K, George 

TI, Brockow K, Kluin-Nelemans HC, Gotlib J, Metcalfe DD, Horny HP. The 
classification of systemic mastocytosis should include mast cell leukemia 
(MCL) and systemic mastocytosis with a clonal hematologic non-mast cell 
lineage disease (SM-AHNMD). Blood. Aug 5 2010;116(5):850-851. 
http://www.ncbi.nlm.nih.gov/pubmed/20688965  
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321. Valent P, Akin C, Sperr WR, Horny HP, Metcalfe DD. Refinements in response 
criteria in systemic mastocytosis: reply to a proposal. Eur. J. Haematol. Jul 
2010;85(1):88-89; author reply 90. 
http://www.ncbi.nlm.nih.gov/pubmed/20456489  

 
 
322. Valent P. Classification and response criteria in mastocytosis: is there a need 

to revise? Expert Rev Hematol. Jun 2010;3(3):247-249. 
http://www.ncbi.nlm.nih.gov/pubmed/21082975  

 
 
323. Teodosio C, Garcia-Montero AC, Jara-Acevedo M, Sanchez-Munoz L, Alvarez-

Twose I, Nunez R, Schwartz LB, Walls AF, Escribano L, Orfao A. Mast cells from 
different molecular and prognostic subtypes of systemic mastocytosis 
display distinct immunophenotypes. J. Allergy Clin. Immunol. Mar 
2010;125(3):719-726, 726 e711-726 e714. 
http://www.ncbi.nlm.nih.gov/pubmed/20061010  

 
BACKGROUND: Systemic mastocytosis (SM) is a heterogeneous group of 
disorders with distinct clinical and biological behavior. Despite this, little is 
known about the immunophenotypic features of the distinct diagnostic 
categories of SM. OBJECTIVE: To analyze the immunophenotypic 
characteristics of bone marrow (BM) mast cells (MCs) of different subtypes of 
SM. METHODS: Bone marrow samples from 123 patients with different 
subtypes of SM and 92 controls were analyzed for a broad panel of 
immunophenotypic markers by flow cytometry. RESULTS: Three clearly 
different maturation-associated immunophenotypic profiles were found for 
BMMCs in SM. These different profiles were associated with both genetic 
markers of the disease and its clinical behavior. BMMCs from poor-prognosis 
categories of SM (aggressive SM and MC leukemia) typically showed an 
immature phenotype with clonal involvement of all myeloid lineages by the 
D816V stem cell growth factor receptor gene (KIT) mutation. In turn, a mature 
activated versus resting BMMC immunophenotype was commonly found 
among patients with good-prognosis subtypes of SM depending on whether 
they carried (indolent SM and clonal MC activation disorders) or not (well 
differentiated SM) the D816V KIT mutation. CONCLUSION: Bone marrow MCs 
from SM show 3 different maturation-related immunophenotypic profiles that 
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are associated with both the genetic markers of the disease and its clinical 
behavior. 

 
 
324. Tefferi A, Pardanani A. Targeted therapy in KITD816V-positive mastocytosis: 

waiting for proof-of-principle. Leuk. Lymphoma. Mar 2010;51(3):360-362. 
http://www.ncbi.nlm.nih.gov/pubmed/20141434  

 
 
325. Sotlar K, Colak S, Bache A, Berezowska S, Krokowski M, Bultmann B, Valent P, 

Horny HP. Variable presence of KITD816V in clonal haematological non-mast 
cell lineage diseases associated with systemic mastocytosis (SM-AHNMD). J. 
Pathol. Apr 2010;220(5):586-595. 
http://www.ncbi.nlm.nih.gov/pubmed/20112369  

 
In a substantial number of patients with systemic mastocytosis (SM), an 
associated clonal haematological non-mast cell lineage disease (AHNMD) is 
detectable. Although most of these patients display KIT mutations, especially 
KIT(D816V), little is known about their exact frequency and their distribution 
in AHNMD subtypes. We examined 48 patients with SM-AHNMD for the 
presence of mutant KIT in the SM and AHNMD components of the disease. 
Mast cells and AHNMD cells were obtained from immunostained bone 
marrow sections by laser microdissection and examined by melting point 
analysis of nested-PCR products. KIT(D816V) was found in AHNMD cells in the 
vast majority of patients with SM-chronic myelomonocytic leukaemia (CMML, 
89%). Unexpectedly, KIT(D816V) was far less frequently detectable in AHNMD 
cells in patients with SM-myeloproliferative neoplasm (MPN, 20%) and SM-
acute myeloid leukaemia (AML, 30%). None of the patients with 
lymphoproliferative AHNMDs displayed KIT codon 816 mutations in AHNMD 
cells (0/8). In FIP1L1/PDGFRA-positive chronic eosinophilic leukaemia (CEL), 
neither the SM nor the CEL component of the disease exhibited the KIT 
mutation. Our findings demonstrate that KIT codon 816 mutations are 
variably present in AHNMD cells in patients with SM-AHNMD, depending on 
the subtype of AHNMD. The high frequency of KIT(D816V) in neoplastic mast 
cells and leukaemic myelomonocytic cells in SM-CMML may point to a 
common precursor in these patients, and may have implications for the 
biology of the disease and the development of KIT-targeting therapies. 
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326. Sokol H, Georgin-Lavialle S, Grandpeix-Guyodo C, Canioni D, Barete S, 

Dubreuil P, Lortholary O, Beaugerie L, Hermine O. Gastrointestinal 
involvement and manifestations in systemic mastocytosis. Inflamm. Bowel 
Dis. Jul 2010;16(7):1247-1253. 
http://www.ncbi.nlm.nih.gov/pubmed/20162539  

 
Mastocytosis is a rare and heterogeneous disease characterized by various 
biological and clinical features with different prognosis and treatments. The 
disease is usually divided into 2 categories: a pure cutaneous and a systemic 
disease. Clinical features can be related to mast cells' mediators release or to 
pathological mast cells infiltration. The diagnosis of mastocytosis is based on 
clinical, biological, histological, and molecular international criteria. Among all 
manifestations of the disease, gastrointestinal (GI) symptoms are common 
and can significantly impair the quality of life. The aim of this article is to 
review the data regarding GI involvement in mastocytosis. Articles dealing 
with clinical, pathophysiological, and therapeutic aspects of mastocytosis GI 
tract involvement were searched for using PubMed. GI manifestations in 
mastocytosis are reviewed. Pathogenesis of GI symptoms in systemic 
mastocytosis and their treatment are critically discussed. The most frequent 
GI symptoms are abdominal pain, diarrhea, nausea, and vomiting. GI lesions 
may involve all the digestive tract, from the esophagus to the rectum. The 
histological diagnosis of GI involvement is difficult. The treatment of GI 
symptoms aims to prevent and limit mast cells degranulation and/or its 
consequences and more rarely to control tumoral mast cells infiltration. The 
high prevalence of GI symptoms in mastocytosis and their important 
functional impact deserves better characterization and treatment in order to 
improve patients' quality of life. Diagnosis of mastocytosis GI manifestations 
should be evoked in the case of unexplained severe GI disorders. 

 
 
327. Ramsay DB, Stephen S, Borum M, Voltaggio L, Doman DB. Mast cells in 

gastrointestinal disease. Gastroenterol Hepatol (N Y). Dec 2010;6(12):772-
777. 
http://www.ncbi.nlm.nih.gov/pubmed/21301631  

 
The function of mast cells in allergic inflammatory reactions is well 
documented in the literature. Mast cells also play an important role in the 
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regulation of gastrointestinal visceral sensitivity and vascular permeability. 
Several studies have noted an increased number of mast cells in the mucosa 
of patients with gastrointestinal diseases such as irritable bowel syndrome, 
mastocytic enterocolitis, and systemic mastocytosis. The role of mast cells in 
the symptomatology of these and other diseases has only recently been fully 
appreciated and could provide avenues for new therapeutic opportunities. 
This paper examines studies that have evaluated the role of mast cells in 
various gastrointestinal diseases. 

 
 
328. Przybilla B, Rueff F. Hymenoptera venom allergy. J Dtsch Dermatol Ges. Feb 

2010;8(2):114-127; quiz 128-130. 
http://www.ncbi.nlm.nih.gov/pubmed/19751222  

 
Allergic reactions to Hymenoptera stings usually present as large local 
reactions or systemic reactions with symptoms of immediate type allergy 
(anaphylaxis). In Central Europe they are predominantly elicited by stings of 
the honeybee or Vespula spp. Acute reactions are managed by symptomatic 
treatment. Long-term care includes patient education (allergen avoidance, 
course of action at re-sting) and prescription of an emergency kit for self-
treatment. Venom immunotherapy is established as specific treatment for 
Hymenoptera venom allergic patients. Diagnosis of Hymenoptera venom 
anaphylaxis is based on history, skin tests and measurement of venom-
specific serum IgE antibodies. "False negative" or "false positive" results are 
possible with all test methods. If standard tests are negative, additional tests 
using the patient's peripheral blood leucocytes can be useful. Venom 
immunotherapy is usually well tolerated. After reaching the maintenance 
dose, therapeutic efficacy should be assessed by a sting challenge test. If the 
patient again develops a systemic reaction, an increase of the maintenance 
dose (usually 200 microg are sufficient) nearly always induces protection. In 
most patients venom immunotherapy can be stopped after (3 to) 5 years. 
However, if there is an increased risk of sting anaphylaxis due to intense 
allergen exposure (e.g. in beekeepers) or if there are individual risk factors for 
particularly severe reactions (especially mastocytosis and/or elevated baseline 
serum tryptase concentration, severe cardiovascular disease), modifications 
of the standard venom immunotherapy are necessary. 
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329. Paul C, Sans B, Suarez F, Casassus P, Barete S, Lanternier F, Grandpeix-Guyodo 
C, Dubreuil P, Palmerini F, Mansfield CD, Gineste P, Moussy A, Hermine O, 
Lortholary O. Masitinib for the treatment of systemic and cutaneous 
mastocytosis with handicap: a phase 2a study. Am. J. Hematol. Dec 
2010;85(12):921-925. 
http://www.ncbi.nlm.nih.gov/pubmed/21108325  

 
Treatment options for patients suffering from indolent forms of mastocytosis 
remain inadequate with the hyperactivation of mast cells responsible for 
many of the disease's systemic manifestations. Masitinib is a potent and 
highly selective oral tyrosine kinase inhibitor. A combined inhibition of c-Kit 
and Lyn make it particularly efficient in controlling the activity of mast cells 
and therefore, of potential therapeutic benefit in mastocytosis. Masitinib was 
administered to 25 patients diagnosed as having systemic or cutaneous 
mastocytosis with related handicap (i.e., disabilities associated with flushes, 
depression, pruritus and quality-of-life) at the initial dose levels of 3 or 6 
mg/kg/day over 12 weeks. In accordance with the AFIRMM study, response 
was based upon change of clinical symptoms associated with patient handicap 
at week 12 relative to baseline, regardless of disease subtype. Improvement 
was observed in all primary endpoints at week 12 including a reduction of 
flushes, Hamilton rating, and pruritus as compared with baseline by 64% (P = 
0.0005), 43% (P = 0.0049), and 36% (P = 0.0077), respectively. An overall 
clinical response was observed in 14/25 patients (56%; [95%CI = 37%-75%]), 
with sustainable improvement observed throughout an extension phase (>60 
weeks). Common adverse events were edema (44%), nausea (44%), muscle 
spasms (28%), and rash (28%), the majority of which were of mild or 
moderate severity with a significant decline in frequency observed after 12 
weeks of treatment. One patient experienced a serious adverse event of 
reversible agranulocytosis. Masitinib is a promising treatment for indolent 
forms of mastocytosis with handicap and indicates acceptable tolerability for 
long-term treatment regimens. 

 
 
330. Pardanani A, Tefferi A. A critical reappraisal of treatment response criteria in 

systemic mastocytosis and a proposal for revisions. Eur. J. Haematol. May 
2010;84(5):371-378. 
http://www.ncbi.nlm.nih.gov/pubmed/20059531  
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Mast cell disease (MCD) is a hematopoietic stem cell neoplasm that is 
associated with infiltration of one or more organs with cytologically abnormal 
mast cells (MC). MCD is frequently but not always associated with a KIT 
mutation and, in some cases, is associated with clonal expansion of non-MC 
lineage cells. In adults, there is almost always MC infiltration of the bone 
marrow, which is a cardinal feature of systemic mastocytosis (SM). While, as 
members of the wider community of physician scientists, we recognize the 
contribution of the current consensus treatment response criteria for SM, as 
individuals with more than average clinical experience in SM, we would like to 
point out their limitations and engage in a constructive discussion that will 
hopefully lead to a consideration for revisions. We present here an alternative 
proposal for treatment response assessments we believe is more objective, 
reproducible, and importantly, SM-subtype specific, given the recent progress 
in our understanding of the natural history of this disease. We believe this 
proposal is timely given the prospects for new clinical trials in SM, and the 
related regulatory aspects of new drug approval that are currently not 
adequately addressed. The intent of this exercise is not to undermine the 
complexity of the disease or previous work by other investigators, but to 
come up with ideas for response criteria that are more practical and consider 
meaningful patient outcome. 

 
 
331. Pardanani A, Tefferi A. Systemic mastocytosis in adults: a review on 

prognosis and treatment based on 342 Mayo Clinic patients and current 
literature. Curr. Opin. Hematol. Mar 2010;17(2):125-132. 
http://www.ncbi.nlm.nih.gov/pubmed/20075725  

 
PURPOSE OF REVIEW: Systemic mastocytosis is a neoplastic disease of mast 
cells that often harbors a KIT mutation and involves the bone marrow. The 
current review provides an update on prognosis and treatment of systemic 
mastocytosis, including investigational drug therapy. RECENT FINDINGS: We 
have recently examined survival data and treatment outcome in 342 adult 
patients with systemic mastocytosis seen at our institution. Life expectancy in 
indolent systemic mastocytosis was not significantly different than that of the 
control population; however, prognosis was not as good in the WHO indolent 
systemic mastocytosis variant of smoldering mastocytosis. Prognosis in 
systemic mastocytosis associated with another myeloid malignancy was 
significantly better in the absence of morphological features of 
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myelodysplasia or monocytosis. On the contrary, although prevalent, 
eosinophilia had little prognostic impact. Cladribine and interferon alpha were 
therapeutically the most effective drugs. Current experience suggests limited 
treatment success with either imatinib mesylate or other anti-KIT D816V 
kinase inhibitors. TET2 mutations have recently been described in 
approximately 29% of patients with systemic mastocytosis, but their 
pathogenetic or treatment relevance is unknown. SUMMARY: Primary data 
from a large series of patients have enabled delineation of well defined 
prognostic groups in systemic mastocytosis and clarification of the merits of 
conventional drugs for aggressive systemic mastocytosis. 

 
 
332. Pardanani A, Tefferi A. Proposal for a revised classification of systemic 

mastocytosis. Blood. Apr 1 2010;115(13):2720-2721. 
http://www.ncbi.nlm.nih.gov/pubmed/20360477  

 
 
333. Molderings GJ, Meis K, Kolck UW, Homann J, Frieling T. Comparative analysis 

of mutation of tyrosine kinase kit in mast cells from patients with systemic 
mast cell activation syndrome and healthy subjects. Immunogenetics. Dec 
2010;62(11-12):721-727. 
http://www.ncbi.nlm.nih.gov/pubmed/20838788  

 
Systemic mast cell activation syndrome is a mast cell disorder characterized 
by an unregulated increased activation of mast cells leading to a 
pathologically enhanced release of mediators. Mutations in tyrosine kinase kit 
which crucially determines mast cell activity have been suggested as a 
necessary condition for the development of a clinically symptomatic mast cell 
disease. At the level of mRNA in mast cell progenitor cells of 20 patients with 
systemic mast cell activation syndrome and of 20 gender- and age-matched 
healthy volunteers, the tyrosine kinase kit was investigated for genetic 
alterations by means of RT-PCR and direct sequencing of the amplificates. In 
mast cells of 13 out of these 20 patients, multiple predominantly novel 
potential functionally activating point mutations or complex alterations of the 
mRNA sequence encoding the tyrosine kinase kit were detected. In contrast, 
in 19 of the 20 healthy subjects, no functionally relevant alterations of c-kit 
transcripts were detected. The present findings support the idea that the 
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systemic mast cell activation syndrome is a clonal disease most commonly 
associated with variable activating mutations in the tyrosine kinase kit. 

 
 
334. Lieberman P, Nicklas RA, Oppenheimer J, Kemp SF, Lang DM, Bernstein DI, 

Bernstein JA, Burks AW, Feldweg AM, Fink JN, Greenberger PA, Golden DB, 
James JM, Ledford DK, Sheffer AL, Blessing-Moore J, Cox L, Khan DA, Lang D, 
Portnoy JM, Randolph C, Schuller DE, Spector SL, Tilles S, Wallace D. The 
diagnosis and management of anaphylaxis practice parameter: 2010 update. 
J. Allergy Clin. Immunol. Sep 2010;126(3):477-480 e471-442. 
http://www.ncbi.nlm.nih.gov/pubmed/20692689  

 
These parameters were developed by the Joint Task Force on Practice 
Parameters, representing the American Academy of Allergy, Asthma & 
Immunology (AAAAI); the American College of Allergy, Asthma & Immunology 
(ACAAI); and the Joint Council of Allergy, Asthma and Immunology. The AAAAI 
and the ACAAI have jointly accepted responsibility for establishing "The 
Diagnosis and Management of Anaphylaxis Practice Parameter: 2010 Update." 
This is a complete and comprehensive document at the current time. The 
medical environment is a changing environment, and not all 
recommendations will be appropriate for all patients. Because this document 
incorporated the efforts of many participants, no single individual, including 
those who served on the Joint Task Force, is authorized to provide an official 
AAAAI or ACAAI interpretation of these practice parameters. Any request for 
information about or an interpretation of these practice parameters by the 
AAAAI or ACAAI should be directed to the Executive Offices of the AAAAI, the 
ACAAI, or the Joint Council of Allergy, Asthma and Immunology. These 
parameters are not designed for use by pharmaceutical companies in drug 
promotion. 

 
 
335. Klco JM, Vij R, Kreisel FH, Hassan A, Frater JL. Molecular pathology of 

myeloproliferative neoplasms. Am. J. Clin. Pathol. Apr 2010;133(4):602-615. 
http://www.ncbi.nlm.nih.gov/pubmed/20231614  

 
Myeloproliferative neoplasms (MPNs; formerly chronic myeloproliferative 
disorders) are a class of myeloid hematologic malignancies that represent a 
stem cell-derived expansion of 1 or more hematopoietic cell lineages. The 
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current 2008 World Health Organization system recognizes 8 types of MPN: 
chronic myelogenous leukemia, chronic neutrophilic leukemia, polycythemia 
vera, primary myelofibrosis, essential thrombocythemia, chronic eosinophilic 
leukemia, mastocytosis, and myeloproliferative neoplasm, unclassifiable. This 
review summarizes the salient characteristics of the MPNs, with emphasis on 
recent developments in the molecular pathophysiology and therapeutic 
monitoring of these disorders. 

 
 
336. Horny HP, Sotlar K, Valent P. Differential diagnoses of systemic mastocytosis 

in routinely processed bone marrow biopsy specimens: a review. 
Pathobiology. 2010;77(4):169-180. 
http://www.ncbi.nlm.nih.gov/pubmed/20616612  

 
Diagnosis of systemic mastocytosis (SM) is mainly based on the morphological 
demonstration of compact mast cell infiltrates in various tissue sites. In almost 
all patients such infiltrates are detected in the bone marrow. Reliable 
immunohistochemical markers for the diagnosis and grading of SM have been 
established, but various differential diagnoses including myeloproliferative 
neoplasms, basophilic and eosinophilic leukemias may be very difficult to 
delineate. Even more challenging is the recognition of hematological 
neoplasms with signs of mast cell differentiation but not fulfilling diagnostic 
criteria for SM, especially the rare myelomastocytic leukemia. It is also 
important to separate the reactive state of mast cell hyperplasia from 
indolent variants of SM, especially those with a very low degree of bone 
marrow infiltration and absence of compact mast cell infiltrates. When the 
lymphocytic component of the SM infiltrate is very prominent, SM may be 
confused with an indolent lymphoma, especially lymphoplasmacytic 
lymphoma which almost always shows a marked reactive increase in mast 
cells. In aggressive and leukemic variants of SM, mast cells may be very 
atypical and devoid of metachromatic granules. This hypogranulation can be 
regarded as cellular atypia and may lead to the misdiagnosis aspect of 
monocytic leukemia or histiocytic neoplasm. Regarding immunohistochemical 
anomalies, mast cells in aggressive and leukemic SM have been found to 
express CD30 (Ki1-antigen). Thus, anaplastic large cell lymphoma or Hodgkin's 
disease may first be considered rather than SM. There is increasing evidence 
that most patients with long-standing adult-type urticaria pigmentosa-like 
skin lesions have in fact indolent SM. Therefore, such skin lesions are an 
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important clue to the correct diagnosis in these patients. However, in 
aggressive or leukemic SM skin lesions are usually absent and then the correct 
diagnosis relies on an appropriate investigation of bone marrow biopsy 
specimens using both SM-related immunohistochemical markers (tryptase, 
KIT, CD25, CD30) but also markers excluding potential differential diagnoses. 
Investigation for presence of the activating KIT point mutation D816V is very 
helpful to establish a correct diagnosis of SM in all the difficult cases exhibiting 
a low degree of bone marrow infiltration or puzzling morphological findings. 

 
 
337. Guenova E, Volz T, Eichner M, Hoetzenecker W, Caroli U, Griesinger G, Burow 

G, Mitev V, Biedermann T. Basal serum tryptase as risk assessment for severe 
Hymenoptera sting reactions in elderly. Allergy. Jul 2010;65(7):919-923. 
http://www.ncbi.nlm.nih.gov/pubmed/20121769  

 
BACKGROUND: Epidemiologic studies suggest that elderly people are more 
prone to develop severe anaphylactic reactions. However, the exact cause for 
this phenomenon remains unclear. AIMS OF THE STUDY: To study the role of 
the serum tryptase as a diagnostic parameter for individual risk evaluation 
and its impact on the severity of allergic reactions in elderly people. 
METHODS: Two hundred and seventy-four consecutive patients visiting the 
Department of Dermatology, Tubingen, Germany, who were diagnosed with 
honeybee or wasp venom allergy, were included in the study. RESULTS: Sting 
reaction severity increased with increased age and tryptase levels (P = 0.001 
and P = 0.0003, respectively). Furthermore, we find not only a general 
increment in tryptase levels in elderly people (P = 0.0001) but also a 
continuous increase in tryptase concentrations even below the cut-off (11.4 
microg/l) with increasing age (P = 0.0026). CONCLUSIONS: Our data confirm 
serum tryptase as a risk factor for severe anaphylactic reaction to 
hymenoptera stings. Furthermore, we give first evidence that basal serum 
tryptase levels increase continuously with age and being an indicator for 
either increased mast cell load or reactivity this can at least partly be 
responsible for the observed aggravated allergic reactions in elderly people. 
As those patients are at increased risk for life-threatening anaphylactic 
reactions, it should be considered to adjust VIT especially in elderly patients 
with elevated tryptase levels as recommended for patients with mastocytosis 
by increasing venom doses during VIT and by considering its life-long 
continuation. 
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338. Golden DB. Long-term outcome after venom immunotherapy. Curr Opin 

Allergy Clin Immunol. Aug 2010;10(4):337-341. 
http://www.ncbi.nlm.nih.gov/pubmed/20610978  

 
PURPOSE OF REVIEW: There have been a limited number of studies examining 
the outcome after discontinuing venom immunotherapy (VIT), all of which 
showed continued protection in the great majority of patients. Several 
different criteria have been proposed to select patients to stop treatment 
based on immunologic and clinical factors. Specific high-risk factors have been 
reported from these published reports. There have been very few reports of 
the outcome more than 5 years after stopping VIT and virtually none on 
patients who had discontinued treatment for more than 10 years. This review 
will summarize the published evidence for current guidelines and 
recommendations, with emphasis on long-term outcomes. RECENT FINDINGS: 
There has been a paucity of studies of VIT in recent years, particularly 
regarding long-term outcomes. These studies have raised questions about 
whether the long-term outcome is different with less than 3 years than with 
more than 3 years of treatment. Recent studies have confirmed the roughly 
15% chance of systemic reaction to a sting after stopping VIT and the low risk 
(<3%) of a severe reaction. New and meaningful observations have been 
made in several reports regarding the increased risk of relapse, and even 
death, in patients with mastocytosis or elevated baseline serum tryptase, who 
had discontinued VIT. SUMMARY: This review incorporates old and new 
observations that provide the basis for the guidelines and practice parameters 
on discontinuing VIT. 

 
 
339. Butterfield JH. Increased leukotriene E4 excretion in systemic mastocytosis. 

Prostaglandins Other Lipid Mediat. Jun 2010;92(1-4):73-76. 
http://www.ncbi.nlm.nih.gov/pubmed/20380889  

 
Cysteinyl leukotrienes such as LTE(4) are produced by mast cells, neutrophils, 
eosinophils, and macrophages. LTE(4) levels have not been reported in 
systemic mastocytosis, a disorder with a large increase in mast cell numbers. 
Urinary LTE(4) from patients referred for symptoms potentially due to mast 
cell degranulation or systemic mastocytosis was measured by a commercial 
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cysteinyl leukotriene enzyme immunoassay kit. The diagnosis of systemic 
mastocytosis was established using current World Health Organization 
criteria. Compared with a control group of patients with various potential 
mast cell-related symptoms (e.g., "spells"), patients with systemic 
mastocytosis had a significant (P=.01) increase in urinary LTE(4) excretion, 
whether expressed as LTE(4) ng/g creatinine or as LTE(4) ng/24h. There was a 
moderate correlation of LTE(4) ng/24h with excretion of N-methyl histamine 
and serum tryptase but not with urinary 11beta-prostaglandin F(2alpha) 
(11beta-PGF(2alpha)) excretion. LTE(4) excretion is increased in patients with 
systemic mastocytosis and potentially contributes to clinical symptoms. 

 
 
340. Brockow K, Metcalfe DD. Mastocytosis. Chem Immunol Allergy. 2010;95:110-

124. 
http://www.ncbi.nlm.nih.gov/pubmed/20519885  

 
It is known that patients with mastocytosis have an increased risk of 
anaphylaxis. This also appears to be the case with patients with evidence of a 
clonal mast cell disorder resulting in the monoclonal mast cell activation 
syndrome (MMAS) who do not express the full mastocytosis phenotype. Most 
patients with mastocytosis are recognized by their characteristic skin lesions. 
An increased level of baseline serum mast cell tryptase is also an indicator for 
a possible clonal mast cell disorder including mastocytosis. Other markers for 
mast cell clonality and for mastocytosis include abnormal immunostaining of 
mast cells with CD25 and CD2, clustering of mast cells in tissues, abnormal 
mast cell morphology, and the presence of a mutation in the proto-oncogene 
c-kit encoding for the mast cell growth receptor KIT. As recognition depends 
on an understanding of mastocytosis, and this disease should be considered in 
patients with recurrent anaphylaxis, we describe the features of mast cell 
clonality, MMAS and mastocytosis, and review recent findings. 

 
 
341. Bonadonna P, Zanotti R, Muller U. Mastocytosis and insect venom allergy. 

Curr Opin Allergy Clin Immunol. Aug 2010;10(4):347-353. 
http://www.ncbi.nlm.nih.gov/pubmed/20485157  

 
PURPOSE OF REVIEW: To analyse the association of systemic allergic 
hymenoptera sting reactions with mastocytosis and elevated baseline serum 
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tryptase and to discuss diagnosis and treatment in patients with both 
diseases. RECENT FINDINGS: In recent large studies on patients with 
mastocytosis a much higher incidence of severe anaphylaxis following 
hymenoptera stings than in the normal population was documented. In 
patients with hymenoptera venom allergy, elevated baseline tryptase is 
strongly associated with severe anaphylaxis. Fatal sting reactions were 
reported in patients with mastocytosis, notably after stopping venom 
immunotherapy. During venom immunotherapy most patients with 
mastocytosis are protected from further sting reactions. Based on these 
observations immunotherapy for life is recommended for patients with 
mastocytosis and venom allergy. The incidence of allergic side-effects is 
increased in patients with mastocytosis and elevated baseline tryptase, 
especially in those allergic to Vespula venom. Premedication with 
antihistamines, or omalizumab in cases with recurrent severe side-effects, can 
be helpful. SUMMARY: In all patients with anaphylaxis following hymenoptera 
stings, baseline serum tryptase should be determined. A value above 11.4 
microg/l is often due to mastocytosis and indicates a high risk of very severe 
anaphylaxis following re-stings. Venom immunotherapy is safe and effective 
in this situation. 

 
 
342. Bodemer C, Hermine O, Palmerini F, Yang Y, Grandpeix-Guyodo C, Leventhal 

PS, Hadj-Rabia S, Nasca L, Georgin-Lavialle S, Cohen-Akenine A, Launay JM, 
Barete S, Feger F, Arock M, Catteau B, Sans B, Stalder JF, Skowron F, Thomas 
L, Lorette G, Plantin P, Bordigoni P, Lortholary O, de Prost Y, Moussy A, Sobol 
H, Dubreuil P. Pediatric mastocytosis is a clonal disease associated with 
D816V and other activating c-KIT mutations. J. Invest. Dermatol. Mar 
2010;130(3):804-815. 
http://www.ncbi.nlm.nih.gov/pubmed/19865100  

 
Adult mastocytosis is an incurable clonal disease associated with c-KIT 
mutations, mostly in exon 17 (D816V). In contrast, pediatric mastocytosis 
often spontaneously regresses and is considered a reactive disease. Previous 
studies on childhood mastocytosis assessed only a few patients and focused 
primarily on codon 816 mutations, with various results. In this study, we 
analyzed the entire c-KIT sequence from cutaneous biopsies of 50 children 
with mastocytosis (ages 0-16 years). A mutation of codon 816 (exon 17) was 
found in 42% of cases, and mutations outside exon 17 were observed in 44%. 

http://www.ncbi.nlm.nih.gov/pubmed/
http://www.tmsforacure.org/
http://www.ncbi.nlm.nih.gov/pubmed/19865100


The Mastocytosis Society, Inc.                                                                           Selected References-February, 2017 
 

All references and abstracts in this file were obtained from the PubMed database of the US National Library of Medicine, National Institutes of 
Health (http://www.ncbi.nlm.nih.gov/pubmed). Consult your physician regarding any application of information contained within this document! 

www.tmsforacure.org 

Unexpectedly, half of the mutations were located in the fifth Ig loop of c-KIT's 
extracellular domain, which is encoded by exons 8 and 9. All mutations 
identified in this study were somatic and caused a constitutive activation of c-
KIT. There was no clear phenotype-genotype correlation, no clear relationship 
between the mutations and familial versus spontaneous disease, and no 
significant change in the relative expression of the c-KIT GNNK+ and GNNK 
isoforms. These findings strongly support the idea that, although pediatric 
mastocytosis can spontaneously regress, it is a clonal disease most commonly 
associated with activating mutations in c-KIT. 

 
 
343. Barete S, Assous N, de Gennes C, Grandpeix C, Feger F, Palmerini F, Dubreuil 

P, Arock M, Roux C, Launay JM, Fraitag S, Canioni D, Billemont B, Suarez F, 
Lanternier F, Lortholary O, Hermine O, Frances C. Systemic mastocytosis and 
bone involvement in a cohort of 75 patients. Ann. Rheum. Dis. Oct 
2010;69(10):1838-1841. 
http://www.ncbi.nlm.nih.gov/pubmed/20570833  

 
OBJECTIVES: To investigate bone involvement in a large cohort of systemic 
mastocytosis (SM) patients, and evaluate the efficacy of bisphosphonate 
therapy. Patients and METHODS: From 2000 to 2004, 75 patients with SM 
according to WHO criteria underwent skeletal x-rays and bone mineral density 
(BMD) assessment. Sequential BMD assessments were performed in nine 
patients treated with bisphosphonate (mean follow-up 65 months). RESULTS: 
37 patients (49%) had bone involvement according to both x-rays and BMD 
evaluations: osteoporosis (23 patients, 31%, mean lumbar spine T score: -3 
SD), with vertebral fracture (13 patients, 17%), axial skeleton osteosclerosis 
(six patients, 8%), mixed patterns (three patients), osteopenia with pre-
existing fractures (four patients) and focal osteolytic lesion (one patient). 
Blood count abnormalities were associated with osteosclerosis (p=0.005). In 
nine patients with osteoporosis and bisphosphonate therapy, mean lumbar 
spine BMD increased from 0.83 to 0.92 g/cm(2) (+11.1%; ie, +2.05% per year) 
without recurrence of vertebral fracture. CONCLUSION: Half of adult patients 
with SM have bone involvement. Osteoporosis is the most prevalent bone 
manifestation in SM (31%). Bisphosphonate therapy seems efficient to 
improve lumbar spine BMD during SM-related osteoporosis. Spine x-ray and 
BMD should be performed in all SM patients to detect those who may benefit 
from anti-osteoporotic therapy. 
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344. Arock M, Valent P. Pathogenesis, classification and treatment of 

mastocytosis: state of the art in 2010 and future perspectives. Expert Rev 
Hematol. Aug 2010;3(4):497-516. 
http://www.ncbi.nlm.nih.gov/pubmed/21083038  

 
Mastocytosis is a myeloid neoplasm characterized by abnormal accumulation 
and frequent activation of mast cells (MCs) in various organs. Organ systems 
typically involved are the bone marrow, skin, liver and gastrointestinal tract. 
In most adult patients, the systemic form of mastocytosis (SM) is diagnosed, 
which includes an indolent subvariant, an aggressive subvariant and a 
leukemic subvariant, also termed MC leukemia. Whereas in pediatric 
mastocytosis, which is usually confined to the skin, a number of different KIT 
mutations and other defects may be detected, the KIT mutation D816V is 
detectable in most (adult) patients with SM. In a subset of these patients, 
additional oncogenic factors may lead to enhanced survival and growth of 
MCs and, thus, to advanced SM. Other factors may lead to MC activation, with 
consecutive anaphylactic reactions that can be severe or even fatal. 
Treatment of SM usually focuses on symptom relief by histamine receptor 
antagonists and other supportive therapy. However, in aggressive and 
leukemic variants, cytoreductive and targeted drugs must be applied. 
Unfortunately, the prognosis in these patients remains poor, even when 
treated with novel KIT-targeting agents, polychemotherapy or stem cell 
transplantation. This article provides a summary of our knowledge on the 
pathogenesis and on treatment options in SM. 

 
 
345. Anogeianaki A, Castellani ML, Tripodi D, Toniato E, De Lutiis MA, Conti F, 

Felaco P, Fulcheri M, Theoharides TC, Galzio R, Caraffa A, Antinolfi P, 
Cuccurullo C, Ciampoli C, Felaco M, Cerulli G, Pandolfi F, Sabatino G, Neri G, 
Shaik-Dasthagirisaheb YB. Vitamins and mast cells. Int J Immunopathol 
Pharmacol. Oct-Dec 2010;23(4):991-996. 
http://www.ncbi.nlm.nih.gov/pubmed/21244748  

 
The immune system is a highly complex, intricately regulated group of cells 
whose integrated function is essential to health. The mast cell inflammatory 
response is characterized by an early phase with massive discharge of 

http://www.ncbi.nlm.nih.gov/pubmed/
http://www.tmsforacure.org/
http://www.ncbi.nlm.nih.gov/pubmed/21083038
http://www.ncbi.nlm.nih.gov/pubmed/21244748


The Mastocytosis Society, Inc.                                                                           Selected References-February, 2017 
 

All references and abstracts in this file were obtained from the PubMed database of the US National Library of Medicine, National Institutes of 
Health (http://www.ncbi.nlm.nih.gov/pubmed). Consult your physician regarding any application of information contained within this document! 

www.tmsforacure.org 

mediators stored in cytoplasmic secretory granules. Through 
multigranular/compound exocytosis and a late phase that involves generation 
of arachidonic acid metabolites and de novo synthesis of 
cytokines/chemokines and growth factors. Vitamins have been shown to have 
a protective effect on the body's immune cells. Vitamin C and E are necessary 
in allergic disease treatment where mast cells are involved. In addition, 
ascorbic acid and pyridoxine are useful compounds for the treatment of 
inflammatory disorder of the respiratory airways. Here we revisited the inter-
relationship between vitamins and mast cells. 

 
 
346. Amon U, Hartmann K, Horny HP, Nowak A. Mastocytosis - an update. J Dtsch 

Dermatol Ges. Sep 2010;8(9):695-711; quiz 712. 
http://www.ncbi.nlm.nih.gov/pubmed/20678151  

 
Mastocytosis (MC) encompasses a range of disorders characterized by a 
clonal, pathological accumulation of mast cells having a somatic activating 
mutation of the tyrosine kinase receptor Kit (exon 17, codon 816; D816V) in 
more than 90 % of adult patients. The mutation is much less common in 
children. Skin and bone marrow are most often affected. Symptoms and 
clinical course are very heterogeneous due to a variable degree of local or 
systemic mediator release or organ dysfunction as a result of mast cell 
infiltrates. Pruritus, wheals, flushing and gastrointestinal symptoms are often 
reported. The majority of pediatric patients experience spontaneous 
remission of MC. Adults usually have chronic disease, rarely transforming into 
an aggressive or lethal type. Indolent systemic MC with involvement of skin 
and bone is the most common type. In MC the risk for anaphylactic reactions 
following an insect sting (and other causes of mast cell activation) is increased 
significantly. Diagnostic hallmarks are biopsies from skin and bone marrow 
using tryptase antibodies for staining as well as serum tryptase levels. At 
present a curative treatment for MC is not available. Systemic histamine H(1) 
receptor antagonists are widely used. Aggressive types of MC respond 
partially to IFN-alpha or cladribine. A variety of receptor tyrosine kinase 
inhibitors is still under critical evaluation for systemic treatment of MC. After 
introduction of the WHO classification for MC and the development a German 
MC guideline, as well as the foundation of national and international 
competence networks for MC, a significantly improved quality of medical care 
for MC patients can be expected for the future. 
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347. Alvarez-Twose I, Gonzalez de Olano D, Sanchez-Munoz L, Matito A, Esteban-

Lopez MI, Vega A, Mateo MB, Alonso Diaz de Durana MD, de la Hoz B, Del 
Pozo Gil MD, Caballero T, Rosado A, Sanchez Matas I, Teodosio C, Jara-
Acevedo M, Mollejo M, Garcia-Montero A, Orfao A, Escribano L. Clinical, 
biological, and molecular characteristics of clonal mast cell disorders 
presenting with systemic mast cell activation symptoms. J. Allergy Clin. 
Immunol. Jun 2010;125(6):1269-1278 e1262. 
http://www.ncbi.nlm.nih.gov/pubmed/20434205  

 
BACKGROUND: Systemic mast cell activation disorders (MCADs) are 
characterized by severe and systemic mast cell (MC) mediators-related 
symptoms frequently associated with increased serum baseline tryptase (sBt). 
OBJECTIVE: To analyze the clinical, biological, and molecular characteristics of 
adult patients presenting with systemic MC activation symptoms/anaphylaxis 
in the absence of skin mastocytosis who showed clonal (c) versus nonclonal 
(nc) MCs and to provide indication criteria for bone marrow (BM) studies. 
METHODS: Eighty-three patients were studied. Patients showing clonal BM 
MCs were grouped into indolent systemic mastocytosis without skin lesions 
(ISMs(-); n = 48) and other c-MCADs (n = 3)-both with CD25(++) BM MCs and 
either positive mast/stem cell growth factor receptor gene (KIT) mutation or 
clonal human androgen receptor assay (HUMARA) tests-and nc-MCAD (CD25-
negative BM MCs in the absence of KIT mutation; n = 32) and compared for 
their clinical, biological, and molecular characteristics. RESULTS: Most clonal 
patients (48/51; 94%) met the World Health Organization criteria for systemic 
mastocytosis and were classified as ISMs(-), whereas the other 3 c-MCAD and 
all nc-MCAD patients did not. In addition, although both patients with ISMs(-) 
and patients with nc-MCAD presented with idiopathic and allergen-induced 
anaphylaxis, the former showed a higher frequency of men, cardiovascular 
symptoms, and insect bite as a trigger, together with greater sBt. Based on a 
multivariate analysis, a highly efficient model to predict clonality before BM 
sampling was built that includes male sex (P = .01), presyncopal and/or 
syncopal episodes (P = .009) in the absence of urticaria and angioedema (P = 
.003), and sBt >25 microg/L (P = .006) as independent predictive factors. 
CONCLUSIONS: Patients with c-MCAD and ISMs(-) display unique clinical and 
laboratory features different from nc-MCAD patients. A significant percentage 
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of c-MCAD patients can be considered as true ISMs(-) diagnosed at early 
phases of the disease. 

 
 
348. Akin C, Valent P, Metcalfe DD. Mast cell activation syndrome: proposed 

diagnostic criteria. J. Allergy Clin. Immunol. Dec 2010;126(6):1099-1104 
e1094. 
http://www.ncbi.nlm.nih.gov/pubmed/21035176  

 
The term mast cell activation syndrome (MCAS) is finding increasing use as a 
diagnosis for subjects who present with signs and symptoms involving the 
dermis, gastrointestinal track, and cardiovascular system frequently 
accompanied by neurologic complaints. Such patients often have undergone 
multiple extensive medical evaluations by different physicians in varied 
disciplines without a definitive medical diagnosis until the diagnosis of MCAS 
is applied. However, MCAS as a distinct clinical entity has not been generally 
accepted, nor do there exist definitive criteria for diagnosis. Based on current 
understanding of this disease "syndrome" and on what we do know about 
mast cell activation and resulting pathology, we will explore and propose 
criteria for its diagnosis. The proposed criteria will be discussed in the context 
of other disorders involving mast cells or with similar presentations and as a 
basis for further scientific study and validation. 

 
 
349. Akin C. Anaphylaxis and mast cell disease: what is the risk? Curr Allergy 

Asthma Rep. Jan 2010;10(1):34-38. 
http://www.ncbi.nlm.nih.gov/pubmed/20425512  

 
Mastocytosis is a proliferative disorder of the hematopoietic mast cell 
progenitor that results from expansion of a clone carrying the D816V c-kit 
mutation. Based on the dramatic increase in incidence of anaphylaxis in 
patients with mastocytosis, recent studies analyzed the presence of clonal 
mast cell markers, including D816V c-kit mutation, in patients with recurrent 
IgE- and non-IgE-mediated anaphylaxis. These studies demonstrated the 
presence of an aberrant mast cell clone in a significant proportion of patients 
with unexplained anaphylaxis, or anaphylaxis due to hymenoptera venom. 
Clonal mast cell disease should be suspected in particular in patients 
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presenting with profound cardiovascular manifestations such as hypotension 
and syncope in the absence of urticaria. 

 
 
350. Vega-Ruiz A, Cortes JE, Sever M, Manshouri T, Quintas-Cardama A, Luthra R, 

Kantarjian HM, Verstovsek S. Phase II study of imatinib mesylate as therapy 
for patients with systemic mastocytosis. Leuk. Res. Nov 2009;33(11):1481-
1484. 
http://www.ncbi.nlm.nih.gov/pubmed/19193436  

 
Gain-of-function D816V point mutation within the kinase domain of the 
transmembrane receptor KIT is found in the great majority of patients with 
systemic mastocytosis (SM) and is attractive therapeutic target. Twenty 
patients with SM were enrolled during 2003-2005 in phase II clinical trial with 
imatinib mesylate (400mg daily), a KIT inhibitor. Median time on therapy was 
9 months (range, 0.5-44+). Only one patient, with D816V KIT mutation-
negative FIP1L1-PDGFRalpha-negative SM-HES, achieved complete remission 
(now lasting for 44 months). Six other patients reported symptomatic 
improvement, including two with D816V KIT mutation-positive SM (one 
reported improvement in diarrhea and the other in fatigue). Other patients 
had no benefit. Imatinib was relatively well tolerated. Our study confirms that 
imatinib therapy does not result in appreciable clinical activity in patients with 
D816V mutation-positive SM, but may result in a significant benefit in 
occasional patient with D816V mutation-negative SM. 

 
 
351. Vardiman JW, Thiele J, Arber DA, Brunning RD, Borowitz MJ, Porwit A, Harris 

NL, Le Beau MM, Hellstrom-Lindberg E, Tefferi A, Bloomfield CD. The 2008 
revision of the World Health Organization (WHO) classification of myeloid 
neoplasms and acute leukemia: rationale and important changes. Blood. Jul 
30 2009;114(5):937-951. 
http://www.ncbi.nlm.nih.gov/pubmed/19357394  

 
Recently the World Health Organization (WHO), in collaboration with the 
European Association for Haematopathology and the Society for 
Hematopathology, published a revised and updated edition of the WHO 
Classification of Tumors of the Hematopoietic and Lymphoid Tissues. The 4th 
edition of the WHO classification incorporates new information that has 
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emerged from scientific and clinical studies in the interval since the 
publication of the 3rd edition in 2001, and includes new criteria for the 
recognition of some previously described neoplasms as well as clarification 
and refinement of the defining criteria for others. It also adds entities-some 
defined principally by genetic features-that have only recently been 
characterized. In this paper, the classification of myeloid neoplasms and acute 
leukemia is highlighted with the aim of familiarizing hematologists, clinical 
scientists, and hematopathologists not only with the major changes in the 
classification but also with the rationale for those changes. 

 
 
352. Uzzaman A, Maric I, Noel P, Kettelhut BV, Metcalfe DD, Carter MC. Pediatric-

onset mastocytosis: a long term clinical follow-up and correlation with bone 
marrow histopathology. Pediatr Blood Cancer. Oct 2009;53(4):629-634. 
http://www.ncbi.nlm.nih.gov/pubmed/19526526  

 
BACKGROUND: Pediatric onset mastocytosis usually presents as urticaria 
pigmentosa; and less often as diffuse cutaneous mastocytosis. While the 
literature indicates that disease often resolves, there has been a move to 
more aggressive therapy for mastocytosis early in life. We addressed the long 
term prognosis of pediatric-onset disease by examining 17 children with 
mastocytosis which we had reported on in 1989 [1]. PROCEDURE: We 
successfully contacted 15 of these patients and data was collected regarding 
their clinical status. Original bone marrow specimens were re-stained, re-
examined, and correlated with disease outcome using consensus criteria. 
Three of five patients with persistent disease underwent repeat bone marrow 
biopsies. RESULTS: There was complete regression of disease as defined by 
cutaneous findings and symptoms (clinical disease severity) in 10 of 15 
patients (67%). Three patients had major (20%) and two had partial regression 
of disease (13%). Repeat marrow examinations on three patients with 
persistent disease documented systemic mastocytosis based on marrow 
findings in one patient who had partial regression of disease and was the only 
patient with initial morphologic evidence of systemic disease. Of the 
remaining two patients, one demonstrated partial regression and the other 
major regression of disease; and neither had evidence of systemic 
mastocytosis. CONCLUSION: This study demonstrates that initial bone marrow 
biopsies were prognostic in that those without evidence of systemic disease 
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experienced disease regression; and that the long term prognosis for children 
managed symptomatically with mastocytosis is highly encouraging. 

 
 
353. Theoharides TC. Autism spectrum disorders and mastocytosis. Int J 

Immunopathol Pharmacol. Oct-Dec 2009;22(4):859-865. 
http://www.ncbi.nlm.nih.gov/pubmed/20074449  

 
Autism Spectrum Disorders (ASD) are diagnosed in early childhood and 
include Autism, Asperger's disorder and Pervasive neurodevelopmental 
disorder--not otherwise specified (PDD-NOS, or atypical autism). ASD are 
associated with varying degrees of dysfunctional communication and social 
skills, repetitive and stereotypic behaviors, as well as attention and learning 
disabilities. Most ASD patients also have food intolerance and other allergic 
symptomatology indicative of mast cell activation. The number of ASD cases 
have increased over the last decade to 1/100, but there is no definite 
pathogenesis or curative therapy. We report that the apparent prevalence of 
ASD in patients with mastocytosis, a rare disease occurring in 1/4,000 children 
and characterized by an increased number of hypersensitive mast cells in 
many organs, is about 1/10 or 10 times higher than the general population. A 
child with skin mastocytosis (urticaria pigmentosa), and regressive autism is 
presented to illustrate the point. Allergic, infectious, neuroimmune and 
environmental triggers may activate mast cells to release vasoactive, 
inflammatory and neurotoxic molecules. These could disrupt the gut-blood-
brain-barriers, and/or activate susceptibility genes, thus contributing to brain 
inflammation and ASD. 

 
 
354. Tefferi A, Levine RL, Lim KH, Abdel-Wahab O, Lasho TL, Patel J, Finke CM, 

Mullally A, Li CY, Pardanani A, Gilliland DG. Frequent TET2 mutations in 
systemic mastocytosis: clinical, KITD816V and FIP1L1-PDGFRA correlates. 
Leukemia. May 2009;23(5):900-904. 
http://www.ncbi.nlm.nih.gov/pubmed/19262599  

 
TET2 (TET oncogene family member 2) is a candidate tumor suppressor gene 
located at chromosome 4q24, and was recently reported to be mutated in 
approximately 14% of patients with JAK2V617F-positive myeloproliferative 
neoplasms. We used high-throughput DNA sequence analysis to screen for 
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TET2 mutations in bone marrow-derived DNA from 48 patients with systemic 
mastocytosis (SM), including 42 who met the 2008 WHO (World Health 
Organization) diagnostic criteria for SM and 6 with FIP1L1-PDGFRA. Twelve 
(29%) SM, but no FIP1L1-PDGFRA patients, had TET2 mutations. A total of 17 
mutations (13 frameshift, 2 nonsense and 2 missense) were documented in 2 
(15%) of 13 indolent SM patients, 2 (40%) of 5 aggressive SM, and 8 (35%) of 
23 SM associated with a clonal non-mast cell-lineage hematopoietic disease 
(P=0.52). KITD816V was detected by PCR sequencing in 50 or 20% of patients 
with or without TET2 mutation (P=0.05), respectively. Multivariable analysis 
showed a significant association between the presence of TET2 mutation and 
monocytosis (P=0.0003) or female sex (P=0.05). The association with 
monocytosis was also observed in non-indolent SM (n=29), in which the 
presence of mutant TET2 did not affect survival (P=0.98). We conclude that 
TET2 mutations are frequent in SM, segregate with KITD816V and influence 
phenotype without necessarily altering prognosis. 

 
 
355. Sperr WR, El-Samahi A, Kundi M, Girschikofsky M, Winkler S, Lutz D, Endler G, 

Rumpold H, Agis H, Sillaber C, Jager U, Valent P. Elevated tryptase levels 
selectively cluster in myeloid neoplasms: a novel diagnostic approach and 
screen marker in clinical haematology. Eur. J. Clin. Invest. Oct 
2009;39(10):914-923. 
http://www.ncbi.nlm.nih.gov/pubmed/19522836  

 
BACKGROUND: Recent data suggest that tryptase, a mast cell enzyme, is 
expressed in neoplastic cells in myeloid leukaemias. In several of these 
patients, increased serum tryptase levels are detectable. MATERIALS AND 
METHODS: We have determined serum tryptase levels in 914 patients with 
haematological malignancies, including myeloproliferative disorders (n = 156), 
myelodysplastic syndromes (MDS, n = 241), acute myeloid leukaemia (AML, n 
= 317), systemic mastocytosis (SM, n = 81), non-Hodgkin's lymphoma (n = 59) 
and acute lymphoblastic leukaemia (n = 26). Moreover, tryptase was 
measured in 136 patients with non-neoplastic haematological disorders, 102 
with non-haematological disorders and 164 healthy subjects. RESULTS: In 
healthy subjects, the median serum tryptase was 5.2 ng mL(-1). Elevated 
serum tryptase levels were found to cluster in myeloid neoplasm, whereas 
almost all patients with lymphoid neoplasms exhibited normal tryptase. 
Among myeloid neoplasms, elevated tryptase levels (> 15 ng mL(-1)) were 
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recorded in > 90% of patients with SM, 38% with AML, 34% with CML and 25% 
with MDS. The highest tryptase levels, often > 1000 ng mL(-1), were found in 
advanced SM and core-binding-factor leukaemias. In most patients with non-
neoplastic haematological disorders and non-haematological disorders 
analysed in our study, tryptase levels were normal, the exception being a few 
patients with end-stage kidney disease and helminth infections, in whom a 
slightly elevated tryptase was found. CONCLUSIONS: In summary, tryptase is a 
new diagnostic marker of myeloid neoplasms and a useful test in clinical 
haematology. 

 
 
356. Rueff F, Dugas-Breit S, Przybilla B. Stinging Hymenoptera and mastocytosis. 

Curr Opin Allergy Clin Immunol. Aug 2009;9(4):338-342. 
http://www.ncbi.nlm.nih.gov/pubmed/19474708  

 
PURPOSE OF REVIEW: Patients suffering from mastocytosis are at risk for a 
particularly severe Hymenoptera sting anaphylaxis. The purpose of this review 
is to evaluate the current knowledge on pathophysiologic events, which might 
explain the specific risk of patients with mastocytosis. RECENT FINDINGS: 
Mast cell products can neutralize major toxins of snake or bee venoms. beta-
tryptase from mast cells is able to degrade allergens and IgE antibodies. Thus, 
mast cells and their mediators should protect patients from venom toxicity 
and should also lead to a decreased allergenicity. However, these theoretically 
beneficial effects of mast cells on downregulating allergic immediate type 
reactions are insufficient to protect patients with mastocytosis from severe 
anaphylaxis. In contrast, these patients are at an even higher risk. Many 
compounds of Hymenoptera venom can induce Fcepsilon receptor-
independent mast cell degranulation. In the context of mast cell activation 
induced by Hymenoptera venom, FcepsilonRI-dependent stimulation of mast 
cells via bridging of specific IgE-antibodies may be of particular importance. 
Abundance and dysfunction of mast cells in patients with mastocytosis may 
explain a significant portion of the particularly high anaphylactic risk in 
patients with mastocytosis. SUMMARY: The particular anaphylactic risk of 
patients with mastocytosis results from a variety of mechanisms. However, 
their individual contribution still needs further clarification. 
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357. Pardanani A, Lim KH, Lasho TL, Finke C, McClure RF, Li CY, Tefferi A. 
Prognostically relevant breakdown of 123 patients with systemic 
mastocytosis associated with other myeloid malignancies. Blood. Oct 29 
2009;114(18):3769-3772. 
http://www.ncbi.nlm.nih.gov/pubmed/19713463  

 
The prognostic heterogeneity of the World Health Organization category of 
"systemic mastocytosis with associated clonal hematologic nonmast cell 
lineage disease" (SM-AHNMD) has not been systematically validated by 
primary data. Among 138 consecutive cases with SM-AHNMD, 123 (89%) had 
associated myeloid neoplasm: 55 (45%) myeloproliferative neoplasm (SM-
MPN), 36 (29%) chronic myelomonocytic leukemia, 28 (23%) myelodysplastic 
syndrome (SM-MDS), and 4 (3%) acute leukemia. Of the myeloid subgroups, 
SM-MPN displayed a 2- to 3-fold better life expectancy (P = .003), whereas 
leukemic transformation was more frequent in SM-MDS (29%; P = .02). The 
presence of eosinophilia, although prevalent (34%), was prognostically 
neutral, and the overall results were not affected by exclusion of FIP1L1-
PDGFRA-positive cases. We conclude that it is clinically more useful to 
consider specific entities, such as SM-MPN, systemic mastocytosis with 
chronic myelomonocytic leukemia, SM-MDS, and systemic mastocytosis with-
acute leukemia, rather than their broad reference as SM-AHNMD. 

 
 
358. Niedoszytko M, de Monchy J, van Doormaal JJ, Jassem E, Oude Elberink JN. 

Mastocytosis and insect venom allergy: diagnosis, safety and efficacy of 
venom immunotherapy. Allergy. Sep 2009;64(9):1237-1245. 
http://www.ncbi.nlm.nih.gov/pubmed/19627278  

 
The most important causative factor for anaphylaxis in mastocytosis are insect 
stings. The purpose of this review is to analyse the available data concerning 
prevalence, diagnosis, safety and effectiveness of venom immunotherapy 
(VIT) in mastocytosis patients. If data were unclear, authors were contacted 
personally for further information. Quality of evidence (A: high, B: moderate, 
C: low and D: very low) and strength of recommendation (strong 1 and weak 
2) concerning VIT in mastocytosis patients are assessed according to the 
Grading of Recommendations Assessment, Development and Evaluation and 
are marked in square brackets. Results of VIT were described in 117 patients 
to date. The mean rate of side-effects during treatment in studies published 
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so far is 23.9% (7.6% requiring adrenaline) with an overall protection rate of 
72%. Based on the review we conclude that (1) mastocytosis patients have a 
high risk of severe sting reactions in particular to yellow jacket, (2) VIT could 
be suggested [2] in mastocytosis, (3) probably should be done life long [2], (4) 
VIT in mastocytosis is accompanied by a higher frequency of side-effects, so 
(5) special precautions should be taken into account notably during the built 
up phase of the therapy [2], (6) VIT is able to reduce systemic reactions, but to 
a lesser extent compared to the general insect venom allergic population [2], 
so (7) patients should be warned that the efficacy of VIT might be less than 
optimal and they should continue carrying two adrenaline auto injectors [2]. 

 
 
359. Nedoszytko B, Niedoszytko M, Lange M, van Doormaal J, Glen J, Zablotna M, 

Renke J, Vales A, Buljubasic F, Jassem E, Roszkiewicz J, Valent P. Interleukin-13 
promoter gene polymorphism -1112C/T is associated with the systemic form 
of mastocytosis. Allergy. Feb 2009;64(2):287-294. 
http://www.ncbi.nlm.nih.gov/pubmed/19178408  

 
BACKGROUND: Mastocytosis is a heterogenous disease involving mast cells 
(MC) and their progenitors. Cutaneous and systemic variants of the disease 
have been reported. In contrast to cutaneous mastocytosis (CM), patients 
with systemic mastocytosis (SM) are at risk to develop disease progression or 
a nonMC-lineage haematopoietic neoplasm. Little is known, however, about 
factors predisposing for the development of SM. One factor may be cytokine 
regulation of MC progenitors. METHODS: We examined the role of the 
interleukin-13 (IL-13) promoter gene polymorphism -1112C/T, known to be 
associated with increased transcription, in mastocytosis using allele-specific 
polymerase chain reaction method. Serum tryptase and IL-13 levels were 
determined by immunoassay, and expression of the IL-13 receptor in 
neoplastic MC by reverse transcription-polymerase chain reaction and flow 
cytometry. RESULTS: The frequency of the -1112T allele of the IL-13 promoter 
was significantly higher in patients with SM compared with CM (P < 0.008) 
and in mastocytosis patients compared with healthy controls (P < 0.0001). 
Correspondingly, the polymorphism was found to correlate with an elevated 
serum tryptase level (P = 0.004) and with adult-onset of the disease (P < 
0.0015), both of which are almost invariably associated with SM. Serum IL-13 
levels were also higher in SM patients compared with CM (P = 0.011), and 
higher in CT- than in CC carriers (P < 0.05). Finally, we were able to show that 
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neoplastic human MC display IL-13 receptors and grow better in IL-13-
containing medium. CONCLUSIONS: The -1112C/T IL-13 gene polymorphism 
and the resulting 'hypertranscription' may predispose for the development of 
SM. 

 
 
360. Muller UR, Haeberli G. The problem of anaphylaxis and mastocytosis. Curr 

Allergy Asthma Rep. Jan 2009;9(1):64-70. 
http://www.ncbi.nlm.nih.gov/pubmed/19063827  

 
Mastocytosis is a rare disease characterized by an elevated whole body mast 
cell number. Anaphylaxis is a severe, generalized hypersensitivity reaction 
with rapid onset. The problem of anaphylaxis and mastocytosis is due to 
strongly increased mediator release from the elevated mast cell number 
during allergic reactions. This explains the much higher prevalence of 
anaphylaxis in mastocytosis than in the general population and its severe and 
sometimes fatal course. Because of the increased risk of anaphylaxis in 
mastocytosis, all patients with severe or recurrent anaphylaxis should be 
analyzed for underlying mastocytosis by estimation of baseline serum 
tryptase. If this is elevated, patients also should be tested via skin examination 
for cutaneous mastocytosis and with a bone marrow biopsy. All patients with 
mastocytosis and anaphylaxis must be instructed about avoiding the 
responsible elicitors and should carry an emergency kit with adrenaline for 
self-application. In mastocytosis patients with anaphylaxis due to 
Hymenoptera stings, venom immunotherapy is recommended for life. 

 
 
361. Metcalfe DD, Schwartz LB. Assessing anaphylactic risk? Consider mast cell 

clonality. J. Allergy Clin. Immunol. Mar 2009;123(3):687-688. 
http://www.ncbi.nlm.nih.gov/pubmed/19281912  

 
 
362. Lim KH, Pardanani A, Butterfield JH, Li CY, Tefferi A. Cytoreductive therapy in 

108 adults with systemic mastocytosis: Outcome analysis and response 
prediction during treatment with interferon-alpha, hydroxyurea, imatinib 
mesylate or 2-chlorodeoxyadenosine. Am. J. Hematol. Dec 2009;84(12):790-
794. 
http://www.ncbi.nlm.nih.gov/pubmed/19890907  
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Cytoreductive therapy in systemic mastocytosis (SM) includes several drugs 
whose individual merit has not been well characterized. We retrospectively 
studied 108 Mayo Clinic patients who met the 2008 WHO diagnostic criteria 
for SM and received at least one cytoreductive drug. The numbers of patients 
who were evaluable for response to treatment with interferon-alpha with or 
without prednisone (IFN-alpha), hydroxyurea (HU), imatinib mesylate (IM) or 
2-chlorodeoxyadenosine (2-CdA) were 40, 26, 22, and 22, respectively. The 
corresponding overall (major) response rates, according to recently published 
consensus criteria, were 53% (18%), 19% (0%), 18% (9%), and 55% (37%). The 
respective overall response rates in indolent SM, aggressive SM and SM 
associated with another clonal hematological nonmast cell lineage disease 
(SM-AHNMD) were 60%, 60%, 45% for IFN-alpha, 0, 0, 21% for HU, 14%, 50%, 
9% for IM and 56%, 50%, 55% for 2-CdA. The absence of mast cell mediator 
release symptoms in IFN-alpha-treated patients and presence of circulating 
immature myeloid cells in 2-CdA-treated patients predicted inferior response. 
TET2 mutational status did not influence treatment response. Although the 
major response rates with these four cytoreductive agents were still 
suboptimal and HU was mainly used in patients with SM-AHNMD, the current 
study favors 2-CdA or IFN-alpha as first-line current therapy in SM and 
identifies patients who are likely to respond to such therapy. 

 
 
363. Johnson MR, Verstovsek S, Jorgensen JL, Manshouri T, Luthra R, Jones DM, 

Bueso-Ramos CE, Medeiros LJ, Huh YO. Utility of the World Heath 
Organization classification criteria for the diagnosis of systemic mastocytosis 
in bone marrow. Mod. Pathol. Jan 2009;22(1):50-57. 
http://www.ncbi.nlm.nih.gov/pubmed/19116630  

 
In the World Health Organization classification, one major and four minor 
criteria are specified for the diagnosis of systemic mastocytosis. We report 
our experience using these criteria to diagnose systemic mastocytosis 
involving bone marrow. A total of 59 patients with clinically suspected 
systemic mastocytosis underwent comprehensive bone marrow examination, 
including immunophenotyping by immunohistochemistry and/or flow 
cytometry and molecular studies for KIT exon 17 mutations. Serum tryptase 
levels were also assessed. Of these 59, 53 (90%) patients met the diagnostic 
criteria for systemic mastocytosis. In these patients, multifocal dense 
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infiltrates of mast cells, the major criterion, was observed in 36 (68%) 
patients. Atypical mast cell morphology was observed in 53 (100%), an 
aberrant immunophenotype was identified in 50 of 52 (96%), KIT mutation 
was present in 33 of 44 (75%), and an elevated serum tryptase (>20 ng/ml) 
was detected in 44 of 52 (85%). In the six patients in which bone marrow 
examination could not confirm systemic mastocytosis, one had systemic 
mastocytosis involving spleen, one patient had chronic idiopathic 
myelofibrosis, and four had no specific diagnosis, but systemic mastocytosis 
was still considered most likely. Of these six patients, atypical mast cell 
morphology was identified in five, aberrant immunophenotype in five, KIT 
mutation in two, and elevated serum tryptase in two. None of these cases 
met the major criteria. We conclude that the World Health Organization 
criteria are useful for the diagnosis of systemic mastocytosis in bone marrow 
specimens. The results also show the relative values of traditional 
morphologic criteria (ie, major criterion) and the results of ancillary testing (ie, 
minor criteria). However, as illustrated by the case of splenic systemic 
mastocytosis as well as the patient with chronic idiopathic myelofibrosis, the 
current World Health Organization system is neither completely sensitive nor 
specific for systemic mastocytosis. 

 
 
364. Horny HP. Mastocytosis: an unusual clonal disorder of bone marrow-derived 

hematopoietic progenitor cells. Am. J. Clin. Pathol. Sep 2009;132(3):438-447. 
http://www.ncbi.nlm.nih.gov/pubmed/19687320  

 
Mastocytosis, an unusual disorder of bone marrow-derived, clonally 
transformed hematopoietic progenitor cells, exhibits a broad spectrum of 
clinical and morphologic features ranging from a self-limiting benign disorder 
(ie, juvenile cutaneous mastocytosis) to highly aggressive neoplasms like mast 
cell leukemia. Principally, mastocytosis should be divided in 2 main 
subentities: cutaneous mastocytosis and systemic mastocytosis mainly 
involving the bone marrow. Mastocytosis is a morphologic diagnosis and 
should not be diagnosed on the basis of clinical findings alone. Pathologists 
need to be aware of the disease and its mimickers. Application of the defined 
diagnostic criteria can confirm or exclude mastocytosis in most cases. Use of 
antibodies against tryptase, CD117 (KIT), and CD25 is recommended in every 
suspected case. Because most cases of systemic mastocytosis show a very low 
degree of infiltration of the bone marrow, antitryptase and anti-CD117 are of 
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major importance for screening and quantification of mast cells, in particular 
to detect even small compact infiltrates as the only major diagnostic criterion 
for mastocytosis. Expression of CD25 on mast cells is defined as a minor 
diagnostic criterion and is usually seen only in mastocytosis but not in reactive 
states of mast cell hyperplasia. 

 
 
365. Homann J, Kolck U, Molderings GJ. Re: Mastocytosis--a disease of the 

hematopoietic stem cell. Problematic criteria. Dtsch Arztebl Int. Mar 
2009;106(10):173; author reply 173-174. 
http://www.ncbi.nlm.nih.gov/pubmed/19578396  

 
 
366. Heide R, Zuidema E, Beishuizen A, Den Hollander JC, Van Gysel D, Seyger MM, 

Pasmans SG, Kakourou T, Oranje AP. Clinical aspects of diffuse cutaneous 
mastocytosis in children: two variants. Dermatology. 2009;219(4):309-315. 
http://www.ncbi.nlm.nih.gov/pubmed/19797893  

 
OBJECTIVE: This paper describes two different clinical presentations of diffuse 
cutaneous mastocytosis (DCM), based on the largest series published to date. 
As far as we are aware, these two variants of clinical presentations have not 
yet been reported. DESIGN: We undertook a case controlled analysis of 8 
children with DCM. Results of laboratory testing including mast cell mediator 
levels, and clinical symptoms on presentation and during follow-up were 
analyzed. RESULTS: The levels of relevant mast cell mediators were initially 
high in all cases but declined sharply later on. There was a reduction of 20% in 
2 of the 7 cases, whereas there was a reduction of 80% in the remaining 5. No 
reduction occurred in 1 case. Clinical improvement followed the same 
pattern. CONCLUSIONS: DCM is a rare variant of cutaneous childhood onset 
mastocytosis. Various forms show the same or overlapping features at various 
times. It appears to follow a course similar to that in other types of childhood 
onset mastocytosis, taking into account the decreased symptoms and the 
levels of mast cell mediators during follow-up. Obtaining a bone marrow 
biopsy should be considered only in those cases where there is no 
improvement or even worsening of signs or symptoms and persistent 
elevated levels of mast cell mediators. 
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367. Heide R, van Doorn K, Mulder PG, van Toorenenbergen AW, Beishuizen A, de 
Groot H, Tank B, Oranje AP. Serum tryptase and SCORMA (SCORing 
MAstocytosis) Index as disease severity parameters in childhood and adult 
cutaneous mastocytosis. Clin. Exp. Dermatol. Jun 2009;34(4):462-468. 
http://www.ncbi.nlm.nih.gov/pubmed/19077102  

 
BACKGROUND: Skin lesions are the predominant clinical feature of the 
commonest form of mastocytosis. Mastocytosis is classified according to 
World Health Organization criteria. Determination of the levels of mast-cell 
mediators or their metabolites reflects the mast-cell burden. The extent of 
cutaneous mastocytosis can be assessed clinically using a scoring system 
(SCORing MAstocytosis; SCORMA Index) that we have developed. OBJECTIVE: 
Serum tryptase levels were compared with the SCORMA Index in a large group 
of paediatric and adult patients to investigate whether there was any 
correlation between the two. METHODS: The SCORMA Index in 64 patients 
(31 children and 33 adults) was compared with serum tryptase levels. The 
results of the first visit at which SCORMA and tryptase were evaluated were 
analysed. RESULTS: There was a positive correlation between the SCORMA 
Index and serum tryptase levels, indicating the value of the SCORMA Index in 
the assessment of mastocytosis with skin involvement. CONCLUSION: The 
results of this study showed that the SCORMA Index is a useful tool for 
evaluating the severity of cutaneous mastocytosis. The correlation between 
the SCORMA Index and serum tryptase levels underlines the benefit of the 
SCORMA Index as a clinical tool. Repeated SCORMA Index measurements can 
provide a rapid impression of changes in the clinical state of mastocytosis. 
This is particularly relevant in children, because taking blood samples from 
this group is much more difficult. The well-established methods for evaluation 
of disease severity may be expanded by the rapid SCORMA Index method. 

 
 
368. Gotlib J. On being metachromatic: mystique and misunderstanding in 

mastocytosis. Am. J. Hematol. Dec 2009;84(12):779-781. 
http://www.ncbi.nlm.nih.gov/pubmed/19899132  

 
 
369. Escribano L, Alvarez-Twose I, Sanchez-Munoz L, Garcia-Montero A, Nunez R, 

Almeida J, Jara-Acevedo M, Teodosio C, Garcia-Cosio M, Bellas C, Orfao A. 
Prognosis in adult indolent systemic mastocytosis: a long-term study of the 
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Spanish Network on Mastocytosis in a series of 145 patients. J. Allergy Clin. 
Immunol. Sep 2009;124(3):514-521. 
http://www.ncbi.nlm.nih.gov/pubmed/19541349  

 
BACKGROUND: Indolent systemic mastocytosis is a group of rare diseases for 
which reliable predictors of progression and outcome are still lacking. 
OBJECTIVE: Here we investigate the prognostic impact of the clinical, 
biological, phenotypic, histopathological, and molecular disease 
characteristics in adults with indolent systemic mastocytosis, who were 
followed using conservative therapy. METHODS: A total of 145 consecutive 
patients were prospectively followed between January 1983 and July 2008; in 
addition, from 1967 to 1983, 20 patients were retrospectively studied. 
RESULTS: Multivariate analysis showed that serum beta2-microglobulin (P = 
.003) together with the presence of mast/stem cell growth factor receptor 
gene (KIT) mutation in mast cells plus myeloid and lymphoid hematopoietic 
lineages (P = .02) was the best combination of independent parameters for 
predicting disease progression (cumulative probability of disease progression 
of 1.7% +/- 1.2% at 5-10 years and of 8.4% +/- 5.0% at 20-25 years). Regarding 
overall survival, the best predictive model included age >60 years (P = .005) 
and development of an associated clonal hematological non-mast cell 
disorder (P = .03) with a cumulative probability of death of 2.2% +/- 1.3% at 5 
years and of 11% +/- 5.9% at 25 years. CONCLUSIONS: Indolent systemic 
mastocytosis in adults has a low disease progression rate, and the great 
majority of patients have a normal life expectancy, with the presence of KIT 
mutation in all hematopoietic lineages and increased serum beta2-
microglobulin the most powerful independent parameters for predicting 
transformation into a more aggressive form of the disease. 

 
 
370. Chaar CI, Bell RL, Duffy TP, Duffy AJ. Guidelines for safe surgery in patients 

with systemic mastocytosis. Am. Surg. Jan 2009;75(1):74-80. 
http://www.ncbi.nlm.nih.gov/pubmed/19213401  

 
Systemic mastocytosis (SM) is a rare disorder with important perioperative 
implications. The physiological stress of operative procedures and a variety of 
anesthetic and analgesic medications can be triggers of acute exacerbation of 
this condition. We present two patients with systemic mastocytosis. One 
underwent open left inguinal hernia and umbilical hernia repair and the other 
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laparoscopic ventral hernia repair. The literature for perioperative 
management of patients with SM is extensively reviewed. Both patients were 
treated preoperatively with intravenous antihistamines and steroids to 
minimize SM reactions. The first patient underwent uneventful open left 
inguinal hernia repair and umbilical hernia repair under spinal anesthesia. The 
second patient underwent general anesthesia. A composite mesh was used to 
repair a 9 x 12-cm Swiss cheese incisional hernia at the site of previous 
surgery. After the administration of neostigmine and glycopyrrolate, she 
developed a generalized rash without any hemodynamic instability. The 
patient was treated with intravenous Solu-Medrol and Benadryl and was 
extubated successfully and had an unremarkable postoperative course. 
Patients with SM require careful perioperative management for surgery under 
spinal and general anesthesia. These patients can undergo surgical procedures 
safely and effectively without compromising the standard of care. 

 
 
371. Butterfield JH. Survey of aspirin administration in systemic mastocytosis. 

Prostaglandins Other Lipid Mediat. Apr 2009;88(3-4):122-124. 
http://www.ncbi.nlm.nih.gov/pubmed/19429499  

 
BACKGROUND: Previous recommended doses for aspirin use in systemic 
mastocytosis have been 3.9-5.2g/d. Here, the aspirin doses and biochemical 
responses of patients with systemic mastocytosis given aspirin to decrease 
prostaglandin D(2) levels and prevent symptoms were reviewed. METHODS: 
Twenty patients with systemic mastocytosis who had been given aspirin were 
identified, and their clinical and laboratory records were reviewed including 
changes in the excretion of the prostaglandin D(2) metabolite 11beta-
prostaglandin F(2alpha) in response to aspirin. RESULTS: Two of 20 patients 
developed either a delayed reaction or flushing during outpatient updosing 
with aspirin. In 20 of 20 patients with elevated baseline urinary excretion of 
11beta-prostaglandin F(2alpha), aspirin therapy caused a reduction to normal 
levels of excretion. Doses of aspirin required ranged from 81mg twice daily to 
500mg twice daily. CONCLUSIONS: Control of elevated prostaglandin D(2) 
levels in systemic mastocytosis can be achieved with lower doses of aspirin 
than previously reported as necessary in this disorder. 
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372. Bunimovich O, Grassi M, Baer MR. Systemic mastocytosis: classification, 
pathogenesis, diagnosis, and treatment. Cutis. Jan 2009;83(1):29-36. 
http://www.ncbi.nlm.nih.gov/pubmed/19271568  

 
Mastocytosis is a heterogeneous entity that may present as either a 
cutaneous or systemic disease. Progression of pediatric cutaneous 
mastocytosis (CM) is uncommon, but in adults, this condition persists and 
often progresses to systemic disease. Mast cell proliferation and 
differentiation from stem cell precursors depend on a number of factors, 
including a mast cell tyrosine kinase receptor (kit) and its ligand (the stromal 
cell-derived cytokine stem cell factor). A gain-of-function mutation in codon 
816 of c-kit is frequently present in mast cells of patients with systemic 
mastocytosis (SM). The diagnostic approach for a patient with suspected mast 
cell disease includes a thorough skin examination, a skin biopsy, a serum 
tryptase level, and bone marrow aspiration and biopsy. The treatment is 
directed toward avoidance of triggers of mast cell mediator release and 
management of symptoms. Aggressive cases are managed with cytoreductive 
therapies, such as interferon alfa-2b and cladribine. Research has been 
directed at more specific treatment modalities, including specific kit tyrosine 
kinase inhibitors. 

 
 
373. Bonadonna P, Zanotti R, Pagani M, Caruso B, Perbellini O, Colarossi S, Olivieri 

E, Dama A, Schiappoli M, Senna G, Antico A, Passalacqua G. How much 
specific is the association between hymenoptera venom allergy and 
mastocytosis? Allergy. Sep 2009;64(9):1379-1382. 
http://www.ncbi.nlm.nih.gov/pubmed/19627274  

 
BACKGROUND: The preferential association of mastocytosis with 
hymenoptera sting reactions is well known, but there is no data on the 
prevalence of clonal mast cell disorders in subjects with severe systemic 
reactions due to foods or drugs. METHODS: Patients with food- or drug-
induced severe systemic reactions, including anaphylaxis, and increased 
serum tryptase were studied for the presence of mastocytosis, and compared 
with a population of patients with hymenoptera allergy. The aetiological role 
of foods or drugs was assessed according to current recommendations. 
Systemic reactions were graded in severity according to the procedure 
described by Mueller. Serum tryptase was considered increased if the level 
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was >11.4 ng/ml. Subjects with increased tryptase had dermatological 
evaluation and Bone marrow(BM) aspirate-biopsy, which included 
histology/cytology, flow cytometry and detection of KIT mutations. RESULTS: 
A total of 137 subjects (57 male, mean age 42 years) were studied. Of them, 
86 proved positive for drugs and 51 for foods. Overall, out of 137 patients, 
only nine (6.6%) had a basal tryptase >11.4 ng/ml, and only two (1.5%) were 
diagnosed with mastocytosis. This was clearly different from patients with 
hymenoptera allergy, where 13.9% had elevated tryptase and 11.1% had a 
clonal mast cell disorder. CONCLUSION: The association of clonal mast cell 
disorders with hymenoptera allergy seems to be more specific than that with 
food- or drug-induced systemic reactions. 

 
 
374. Bilo MB, Frontini F, Massaccesi C, Cinti B, Antonicelli L. Mast cell diseases and 

the severity and course of intraoperative anaphylaxis. Ann. Allergy. Asthma. 
Immunol. Aug 2009;103(2):175-176. 
http://www.ncbi.nlm.nih.gov/pubmed/19739433  

 
 
375. Bain BJ, Marks AJ. Cytology of systemic mastocytosis. Am. J. Hematol. Dec 

2009;84(12):842. 
http://www.ncbi.nlm.nih.gov/pubmed/19787646  

 
 
376. Alfter K, von Kugelgen I, Haenisch B, Frieling T, Hulsdonk A, Haars U, Rolfs A, 

Noe G, Kolck UW, Homann J, Molderings GJ. New aspects of liver 
abnormalities as part of the systemic mast cell activation syndrome. Liver 
Int. Feb 2009;29(2):181-186. 
http://www.ncbi.nlm.nih.gov/pubmed/18662284  

 
BACKGROUND/AIMS: This study was aimed at investigating the form and 
prevalence of liver involvement in patients with systemic mast cell activation 
syndrome, a possibly common subvariant of systemic mastocytosis. An 
attempt was made to shed light on potential mechanisms responsible for 
mast cell mediator-related liver abnormalities. METHODS: The methods used 
were clinical investigation, biochemical determination of cholesterol, 
transaminases and bilirubin in blood, determination of chitotriosidase by 
enzyme-linked immunosorbent assay technique, and quantitative reverse 
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transcribed-polymerase chain reaction to determine chitotriosidase 
expression. RESULTS: An elevation of plasma cholesterol was detected in 75% 
of the patients; elevations of transaminases and bilirubin were determined in 
40 and 36% of the patients respectively; hepatomegaly or morphological 
hepatic alterations were observed in 34%. Chitotriosidase level in blood as a 
surrogate parameter for Kupffer cell activation in the liver was unchanged. 
However, chitotriosidase expression in isolated mast cells was downregulated 
at the mRNA level. CONCLUSIONS: Hypercholesterolaemia and liver 
abnormalities are frequently found in patients with the mast cell activation 
syndrome. Hence, the mast cell activation syndrome should be considered at 
an early stage as a possible cause of hypercholesterolaemia and of hepatic 
abnormalities of unknown reason. Mast cell activation may be indicated by a 
reduced expression of the enzyme chitotriosidase in blood-derived mast cells 
as well as by an increased plasma cholesterol level. 

 
 
377. Verstovsek S, Tefferi A, Cortes J, O'Brien S, Garcia-Manero G, Pardanani A, 

Akin C, Faderl S, Manshouri T, Thomas D, Kantarjian H. Phase II study of 
dasatinib in Philadelphia chromosome-negative acute and chronic myeloid 
diseases, including systemic mastocytosis. Clin. Cancer Res. Jun 15 
2008;14(12):3906-3915. 
http://www.ncbi.nlm.nih.gov/pubmed/18559612  

 
PURPOSE: Molecular characterization of Philadelphia chromosome-negative 
(Ph-) chronic myeloproliferative disorders, such as systemic mastocytosis 
(SM), has provided a clear rationale for investigating novel targeted therapies. 
The tyrosine kinase (TK) inhibitor dasatinib is 325-fold more potent against 
Bcr-Abl TK than imatinib in vitro, significantly inhibiting wild-type KIT and 
platelet-derived growth factor receptor beta TKs, and is active against cells 
carrying the mutant KIT-D816V gene. EXPERIMENTAL DESIGN: In this phase 2, 
open-label study, the efficacy of dasatinib (140 mg/d) was investigated in 67 
patients with various Ph- myeloid disorders, including SM (n = 33; 28 KIT-
D816V positive). RESULTS: The overall response rate to dasatinib in patients 
with SM was 33%. Only two patients, one with SM-myelofibrosis and one with 
SM-chronic eosinophilic leukemia, achieved complete response (elimination 
of mastocytosis) lasting for 5 and 16 months, respectively. Both patients were 
negative for KIT-D816V mutation, had low tryptase levels, abnormal WBC 
counts, and anemia, and had failed prior therapy with erythropoietin. 

http://www.ncbi.nlm.nih.gov/pubmed/
http://www.tmsforacure.org/
http://www.ncbi.nlm.nih.gov/pubmed/18559612


The Mastocytosis Society, Inc.                                                                           Selected References-February, 2017 
 

All references and abstracts in this file were obtained from the PubMed database of the US National Library of Medicine, National Institutes of 
Health (http://www.ncbi.nlm.nih.gov/pubmed). Consult your physician regarding any application of information contained within this document! 

www.tmsforacure.org 

Additional nine SM patients had symptomatic response, lasting 3 to 18+ 
months. Complete responses were achieved in two other patients (acute 
myeloid leukemia and hypereosinophilic syndrome). No responses were 
observed among patients with myelodysplastic syndromes and primary 
myelofibrosis. The majority of adverse events were grade 1/2. CONCLUSION: 
These data show that dasatinib therapy may benefit a selected group of SM 
patients, primarily by improving their symptoms, but it does not eliminate the 
disease in the patients with KIT-D816V mutation. 

 
 
378. Valentini CG, Rondoni M, Pogliani EM, Van Lint MT, Cattaneo C, Marbello L, 

Pulsoni A, Giona F, Martinelli G, Leone G, Pagano L. Mast cell leukemia: a 
report of ten cases. Ann. Hematol. Jun 2008;87(6):505-508. 
http://www.ncbi.nlm.nih.gov/pubmed/18172645  

 
 
379. Silva I, Carvalho S, Pinto PL, Machado S, Rosado Pinto J. Mastocytosis: a rare 

case of anaphylaxis in paediatric age and literature review. Allergol. 
Immunopathol. (Madr). May-Jun 2008;36(3):154-163. 
http://www.ncbi.nlm.nih.gov/pubmed/18680704  

 
The term "mastocytosis" denotes a heterogeneous group of disorders 
characterised by abnormal growth and accumulation of mast cells (MC) in one 
or more organ systems. Symptoms result from MC chemical mediator's 
release, pathologic infiltration of neoplastic MC in tissues or both. Multiple 
molecular, genetic and chromosomal defects seem to contribute to an 
autonomous growth, but somatic c-kit D816V mutation is more frequently 
encountered, especially in systemic disease. We present a literature review of 
mastocytosis and a rare case report of an 18 month-old-girl with a bullous 
dermatosis, respiratory distress and anaphylaxis, as clinical manifestations of 
mastocytosis. The developments of accepted classification systems and novel 
useful markers allowed a re-evaluation and updating of the classification of 
mastocytosis. In paediatric age cutaneous forms of disease prevail and may 
regress spontaneously. SM is more frequently diagnosed in adults and is a 
persistent (clonal) disease of bone marrow. The clinical course in these 
patients is variable. Today diagnostic criteria for each disease variant are 
reasonably well defined. There are, however, peculiarities, namely in 
paediatric age, that makes the diagnostic approach difficult. Systemic disease 
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may pose differential diagnostic problems resulting from multiple organ 
systems involvement. Conversely, the "unexplained" appearance of those 
symptoms with no skin lesions should raise the suspicion of MC disease. This 
case is reported in order to stress the clinical severity and difficult diagnostic 
approach that paediatric mastocytosis may assume. 

 
 
380. Purtill D, Cooney J, Sinniah R, Carnley B, Cull G, Augustson B, Cannell P. 

Dasatinib therapy for systemic mastocytosis: four cases. Eur. J. Haematol. 
May 2008;80(5):456-458. 
http://www.ncbi.nlm.nih.gov/pubmed/18284618  

 
 
381. Peavy RD, Metcalfe DD. Understanding the mechanisms of anaphylaxis. Curr 

Opin Allergy Clin Immunol. Aug 2008;8(4):310-315. 
http://www.ncbi.nlm.nih.gov/pubmed/18596587  

 
PURPOSE OF REVIEW: The present review considers recent reports that 
identify the roles of key intermediate signaling components and mediators 
during and after mast cell activation and degranulation leading to anaphylaxis. 
RECENT FINDINGS: Mechanisms of anaphylaxis are becoming better 
understood as the interaction of several regulatory systems in the mast cell 
activation and degranulation signaling cascade. Multiple tyrosine kinases, 
activated after immunoglobulin E binding to the high-affinity receptors for 
immunoglobulin E (FcepsilonRI), exert both positive and negative regulation 
on the signaling cascade, which may vary with genetic background or 
mutations in signaling proteins. Calcium influx, the essential, proximal 
intracellular event leading to mast cell degranulation, is controlled also by 
both negative and positive regulation through calcium channels. Sphingosine-
1-phosphate is emerging as a newly realized mediator of anaphylaxis, acting 
as a signaling component within the mast cell and as a circulating mediator. 
SUMMARY: Anaphylaxis is a systemic reaction involving multiple organ 
systems, but it is believed that it may be influenced by cellular events in mast 
cells and basophils resulting in the release of mediators. Therefore, 
understanding the mechanisms of mast cell activation and degranulation is 
critical to understanding the mechanisms of anaphylaxis. Recent reports have 
identified important regulatory components of the signaling cascade and, 
consequently, potential targets for therapeutic intervention. 
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382. Pagano L, Valentini CG, Caira M, Rondoni M, Van Lint MT, Candoni A, Allione 

B, Cattaneo C, Marbello L, Caramatti C, Pogliani EM, Iannitto E, Giona F, 
Ferrara F, Invernizzi R, Fanci R, Lunghi M, Fianchi L, Sanpaolo G, Stefani PM, 
Pulsoni A, Martinelli G, Leone G, Musto P. Advanced mast cell disease: an 
Italian hematological multicenter experience. Int. J. Hematol. Dec 
2008;88(5):483-488. 
http://www.ncbi.nlm.nih.gov/pubmed/19034614  

 
The aim of the study is to evaluate clinical features, treatments and outcome 
of patients with systemic mast cell disease (MCD) who arrived to the attention 
of hematologists. A retrospective study was conducted over 1995-2006 in 
patients admitted in 18 Italian hematological divisions. Twenty-four cases of 
advanced MCD were collected: 12 aggressive SM (50%), 8 mast cell leukemia 
(33%), 4 SM with associated clonal non-mast cell-lineage hematologic disease 
(17%). Spleen and liver were the principal extramedullary organ involved. The 
c-kit point mutation D816V was found in 13/18 patients in which molecular 
biology studies were performed (72%). Treatments were very heterogeneous: 
on the whole Imatinib was administered in 17 patients, alpha-Interferon in 8, 
2-CdA in 3; 2 patients underwent allogeneic hematopoietic stem cell 
transplantation. The overall response rate to Imatinib, the most frequently 
employed drugs, was of 29%, registering one complete remission and four 
partial remission; all responsive patients did not present D816V c-kit 
mutation. Overall three patients (12%) died for progression of disease. We 
conclude that MCD is characterized by severe mediator-related symptoms but 
with a moderate mortality rate. D816V c-kit mutation is frequent and 
associated with resistance against Imatinib. Because of the rarity of these 
forms, an effective standard of care is lacking. More data are needed to find 
new and successful therapeutic strategies. 

 
 
383. Ozer O, Zhao YD, Ostler KR, Akin C, Anastasi J, Vardiman JW, Godley LA. The 

identification and characterisation of novel KIT transcripts in aggressive 
mast cell malignancies and normal CD34+ cells. Leuk. Lymphoma. Aug 
2008;49(8):1567-1577. 
http://www.ncbi.nlm.nih.gov/pubmed/18766971  
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KIT mutations have been identified in several malignancies, including acute 
myeloid leukemia (AML) and systemic mastocytosis (SM). Mast cell leukemia 
(MCL) is the most aggressive mast cell neoplasm, but has not been well 
studied due to its rarity. We identified novel KIT transcripts in two patients 
with MCL and two patients with SM with an associated hematological 
disorder, but not from two patients with SM. Similar novel KIT transcripts 
were also observed in normal CD34+ cells from bone marrow and umbilical 
cord blood, suggesting that altered KIT isoforms may be specific to the blast 
stage of hematopoietic precursors. The novel KIT proteins lack several 
domains including the ATP binding site, and one was inactive in a functional 
test for autophosphorylation. Our discovery of novel KIT transcripts 
underscores the importance of analysing entire protein encoding regions 
when studying genes of interest. 

 
 
384. Ogilvie-McDaniel C, Blaiss M, Osborn FD, Carpenter J. Mastocytic 

enterocolitis: a newly described mast cell entity. Ann. Allergy. Asthma. 
Immunol. Dec 2008;101(6):645-646. 
http://www.ncbi.nlm.nih.gov/pubmed/19119712  

 
 
385. Miller CW, Guha B, Krishnaswamy G. Exercise-induced anaphylaxis: a serious 

but preventable disorder. Phys Sportsmed. Dec 2008;36(1):87-94. 
http://www.ncbi.nlm.nih.gov/pubmed/20048476  

 
Described for the first time approximately 30 years ago, exercise-induced 
anaphylaxis is a rare disorder characterized by development of a severe 
allergic response occurring after mild-to-strenuous physical activity. This 
disorder is especially important to recognize with the recent increase in 
physical activity and health fitness fads. A number of predisposing factors (eg, 
prior ingestion of particular food groups) linked to exercise-induced 
anaphylaxis has been outlined over the years. Mechanisms governing the 
condition are still being unveiled, and it is likely that one mechanism involves 
mast cell degranulation and inflammatory mediator generation resulting from 
the biochemical effects of exercise, sometimes in the presence of an ingested 
allergen such that wheat or shell fish. Clinical manifestations usually occur 
after around 10 minutes of exercise, and follow a specific sequence, starting 
with pruritis and widespread urticarial lesions, evolving into a more typical 
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anaphylactic picture with respiratory distress and vascular collapse. Fatality is 
exceedingly rare, with only one documented case in the literature. There is an 
overlap of symptoms with other syndromes (such as systemic mastocytosis 
and cholinergic urticaria), and these should be remembered when 
establishing a differential. Treatment of exercise-induced anaphylaxis consists 
of immediate stabilization geared toward the anaphylactic response with 
epinephrine and anti histamines. The patient needs to be educated on 
preventive measures and equipped with an epinephrine autoinjector in the 
event of an emergency. Exercise-induced anaphylaxis remains a potentially 
serious disorder, and the health care provider should be aware of its clinical 
features and effective management strategies. Keywords: anaphylaxis; 
allergy; exercise; hypotension; urticaria; asthma. 

 
 
386. Metcalfe DD. Mast cells and mastocytosis. Blood. Aug 15 2008;112(4):946-

956. 
http://www.ncbi.nlm.nih.gov/pubmed/18684881  

 
Mast cells have been recognized for well over 100 years. With time, human 
mast cells have been documented to originate from CD34+ cells, and have 
been implicated in host responses in both innate and acquired immunity. In 
clinical immunology, they are recognized for their central role in IgE-mediated 
degranulation and allergic inflammation by virtue of their expression of the 
high-affinity receptor for IgE and release of potent proinflammatory 
mediators. In hematology, the clinical disease of mastocytosis is characterized 
by a pathologic increase of mast cells in tissues, often associated with 
mutations in KIT, the receptor for stem cell factor. More recently, and with 
increased understanding of how human mast cells are activated through 
receptors including the high-affinity receptor for IgE and KIT, specific tyrosine 
kinase inhibitors have been identified with the potential to interrupt signaling 
pathways and thus limit the proliferation of mast cells as well as their 
activation through immunoglobulin receptors. 

 
 
387. Lee JK, Whittaker SJ, Enns RA, Zetler P. Gastrointestinal manifestations of 

systemic mastocytosis. World J Gastroenterol. Dec 7 2008;14(45):7005-7008. 
http://www.ncbi.nlm.nih.gov/pubmed/19058339  
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Systemic mastocytosis (SM) is a rare disease with abnormal proliferation and 
infiltration of mast cells in the skin, bone marrow, and viscera including the 
mucosal surfaces of the digestive tract. Gastrointestinal (GI) symptoms occur 
in 14%-85% of patients with systemic mastocytosis. The GI symptoms may be 
as frequent as the better known pruritus, urticaria pigmentosa, and flushing. 
In fact most recent studies show that the GI symptoms are especially 
important clinically due to the severity and chronicity of the effects that they 
produce. GI symptoms may include abdominal pain, diarrhea, nausea, 
vomiting, and bloating. A case of predominantly GI systemic mastocytosis with 
unique endoscopic images and pathologic confirmation is herein presented, 
as well as a current review of the GI manifestations of this disease including 
endoscopic appearances. Issues such as treatment and prognosis will not be 
discussed for the purposes of this paper. 

 
 
388. Lanternier F, Cohen-Akenine A, Palmerini F, Feger F, Yang Y, Zermati Y, Barete 

S, Sans B, Baude C, Ghez D, Suarez F, Delarue R, Casassus P, Bodemer C, 
Catteau A, Soppelsa F, Hanssens K, Arock M, Sobol H, Fraitag S, Canioni D, 
Moussy A, Launay JM, Dubreuil P, Hermine O, Lortholary O. Phenotypic and 
genotypic characteristics of mastocytosis according to the age of onset. PLoS 
One. 2008;3(4):e1906. 
http://www.ncbi.nlm.nih.gov/pubmed/18404201  

 
Adult's mastocytosis is usually associated with persistent systemic 
involvement and c-kit 816 mutation, while pediatrics disease is mostly limited 
to the skin and often resolves spontaneously. We prospectively included 142 
adult patients with histologically proven mastocytosis. We compared 
phenotypic and genotypic features of adults patients whose disease started 
during childhood (Group 1, n = 28) with those of patients whose disease 
started at adult's age (Group 2, n = 114). Genotypic analysis was performed on 
skin biopsy by sequencing of c-kit exons 17 and 8 to 13. According to WHO 
classification, the percentage of systemic disease was similar (75 vs. 73%) in 2 
groups. C-kit 816 mutation was found in 42% and 77% of patients in groups 1 
and 2, respectively (p<0.001). 816 c-kit mutation was associated with systemic 
mastocytosis in group 2 (87% of patients with systemic mastocytosis vs. 45% 
with cutaneous mastocytosis, p = 0.0001). Other c-kit activating mutations 
were found in 23% of patients with mastocytosis' onset before the age of 5, 
0% between 6 and 15 years and 2% at adults' age (p<0.001). In conclusion, 

http://www.ncbi.nlm.nih.gov/pubmed/
http://www.tmsforacure.org/
http://www.ncbi.nlm.nih.gov/pubmed/18404201


The Mastocytosis Society, Inc.                                                                           Selected References-February, 2017 
 

All references and abstracts in this file were obtained from the PubMed database of the US National Library of Medicine, National Institutes of 
Health (http://www.ncbi.nlm.nih.gov/pubmed). Consult your physician regarding any application of information contained within this document! 

www.tmsforacure.org 

pathogenesis of mastocytosis significantly differs according to the age of 
disease's onset. Our data may have major therapeutic relevance when 
considering c-kit-targeted therapy. 

 
 
389. Kemp SF, Lockey RF, Simons FE. Epinephrine: the drug of choice for 

anaphylaxis. A statement of the World Allergy Organization. Allergy. Aug 
2008;63(8):1061-1070. 
http://www.ncbi.nlm.nih.gov/pubmed/18691308  

 
Anaphylaxis is an acute and potentially lethal multi-system allergic reaction. 
Most consensus guidelines for the past 30 years have held that epinephrine is 
the drug of choice and the first drug that should be administered in acute 
anaphylaxis. Some state that properly administered epinephrine has no 
absolute contraindication in this clinical setting. A committee of anaphylaxis 
experts assembled by the World Allergy Organization has examined the 
evidence from the medical literature concerning the appropriate use of 
epinephrine for anaphylaxis. The Committee strongly believes that 
epinephrine is currently underutilized and often dosed suboptimally to treat 
anaphylaxis, is under-prescribed for potential future self-administration, that 
most of the reasons proposed to withhold its clinical use are flawed, and that 
the therapeutic benefits of epinephrine exceed the risk when given in 
appropriate i.m. doses. 

 
 
390. Jensen BM, Akin C, Gilfillan AM. Pharmacological targeting of the KIT growth 

factor receptor: a therapeutic consideration for mast cell disorders. Br. J. 
Pharmacol. Aug 2008;154(8):1572-1582. 
http://www.ncbi.nlm.nih.gov/pubmed/18500355  

 
KIT is a member of the tyrosine kinase family of growth factor receptors which 
is expressed on a variety of haematopoietic cells including mast cells. Stem 
cell factor (SCF)-dependent activation of KIT is critical for mast cell 
homeostasis and function. However, when KIT is inappropriately activated, 
accumulation of mast cells in tissues results in mastocytosis. Such 
dysregulated KIT activation is a manifestation of specific activating point 
mutations within KIT, with the human D816V mutation considered as a 
hallmark of human systemic mastocytosis. A number of other activating 
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mutations in KIT have recently been identified and these mutations may also 
contribute to aberrant mast cell growth. In addition to its role in mast cell 
growth, differentiation and survival, localized concentration gradients of SCF 
may control the targeting of mast cells to specific tissues and, once resident 
within these tissues, mast cell activation by antigen may also be amplified by 
SCF. Thus, KIT inhibitors may have potential application in multiple conditions 
linked to mast cells including systemic mastocytosis, anaphylaxis, and asthma. 
In this review, we discuss the role of KIT in the context of mast cells in these 
disease states and how recent advances in the development of inhibitors of 
KIT activity and function may offer novel therapies for the treatment of these 
disorders. 

 
 
391. Horny HP, Sotlar K, Valent P, Hartmann K. Mastocytosis: a disease of the 

hematopoietic stem cell. Dtsch Arztebl Int. Oct 2008;105(40):686-692. 
http://www.ncbi.nlm.nih.gov/pubmed/19623287  

 
INTRODUCTION: Mastocytosis is an unusual clonal disease of the 
hematopoietic stem cell. METHODS: This article is based on a selective 
literature search and on the authors' clinical and pathological experience. 
RESULTS: The clinical manifestations of mastocytosis range from cutaneous 
mastocytosis, a common, prognostically favorable presentation, to mast cell 
leukemia, a rare, life-threatening disease. The mediator-induced symptoms 
usually respond well to H1 antihistamines. Therapeutic standards for 
cytoreduction in the progressive, systemic forms of mastocytosis are still 
lacking. DISCUSSION: Because some of the manifestations of mastocytosis are 
nonspecific and can be mimicked by other diseases, there is a risk of two 
types of diagnostic error: Mastocytosis may remain undiagnosed when it is 
actually present, or it may be diagnosed even though morphological and 
molecular findings rule out mastocytosis. Well-defined criteria should be used 
to differentiate mastocytosis from other diseases with a similar clinical 
presentation. 

 
 
392. Hollmann TJ, Brenn T, Hornick JL. CD25 expression on cutaneous mast cells 

from adult patients presenting with urticaria pigmentosa is predictive of 
systemic mastocytosis. Am. J. Surg. Pathol. Jan 2008;32(1):139-145. 
http://www.ncbi.nlm.nih.gov/pubmed/18162781  
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Urticaria pigmentosa (UP) is a clinicopathologic term used to describe reddish-
brown cutaneous macules and papules, characterized histologically by mast 
cell infiltration of the papillary and upper reticular dermis and reactive basal 
hyperpigmentation of the overlying epidermis. Although typically a benign, 
self-limited disorder of childhood, a significant proportion (up to 30%) of 
adolescent and adult-onset UP represents cutaneous involvement by 
underlying systemic mastocytosis (SM). Predicting the course of cutaneous 
mast cell disease has been limited by a lack of diagnostic and prognostic 
markers. In patients with SM, neoplastic bone marrow mast cells show 
aberrant surface expression of CD25. However, whether CD25 expression on 
cutaneous mast cells is associated with underlying SM is unknown. In this 
study, we performed a clinicopathologic analysis of 30 adult patients 
presenting with UP between 1987 and 2007. Cutaneous mast cell infiltration 
pattern, cytomorphology, density, and CD25 immunoreactivity were 
correlated with underlying or subsequent SM. On the basis of clinical and 
pathologic follow-up, 10 of 30 (33%) patients were diagnosed with SM and 20 
of 30 (67%) with limited cutaneous mastocytosis (CM). Although cutaneous 
mast cell density was slightly higher in patients with SM compared to those 
with limited CM (P=0.047), neither mast cell cytomorphology nor infiltration 
pattern correlated with underlying systemic disease. However, cutaneous 
mast cells from all 10 patients with SM (100%) were immunoreactive for 
CD25, compared to only 5 of 20 (25%) with limited CM (P<0.001). Our findings 
suggest that immunoreactivity for CD25 in cutaneous mast cells may be useful 
for stratifying adult patients presenting with UP for additional clinical 
evaluation. 

 
 
393. Hermine O, Lortholary O, Leventhal PS, Catteau A, Soppelsa F, Baude C, 

Cohen-Akenine A, Palmerini F, Hanssens K, Yang Y, Sobol H, Fraytag S, Ghez D, 
Suarez F, Barete S, Casassus P, Sans B, Arock M, Kinet JP, Dubreuil P, Moussy 
A. Case-control cohort study of patients' perceptions of disability in 
mastocytosis. PLoS One. 2008;3(5):e2266. 
http://www.ncbi.nlm.nih.gov/pubmed/18509466  

 
BACKGROUND: Indolent forms of mastocytosis account for more than 90% of 
all cases, but the types and type and severity of symptoms and their impact 
on the quality of life have not been well studied. We therefore performed a 
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case-control cohort study to examine self-reported disability and impact of 
symptoms on the quality of life in patients with mastocytosis. 
METHODOLOGY/PRINCIPAL FINDINGS: In 2004, 363 mastocytosis patients and 
90 controls in France were asked to rate to their overall disability (OPA score) 
and the severity of 38 individual symptoms. The latter was used to calculate a 
composite score (AFIRMM score). Of the 363 respondents, 262 were part of 
an ongoing pathophysiological study so that the following data were available: 
World Health Organization classification, standard measures of physical and 
psychological disability, existence of the D816V KIT mutation, and serum 
tryptase level. The mean OPA and AFIRMM scores and the standard measures 
of disability indicated that most mastocytosis patients suffer from disabilities 
due to the disease. Surprisingly, the patient's measurable and perceived 
disabilities did not differ according to disease classification or presence or 
absence of the D816V KIT mutation or an elevated (> or = 20 ng/mL) serum 
tryptase level. Also, 32 of the 38 AFIRMM symptoms were more common in 
patients than controls, but there were not substantial differences according to 
disease classification, presence of the D816V mutation, or the serum tryptase 
level. CONCLUSIONS: On the basis of these results and for the purposes of 
treatment, we propose that mastocytosis be first classified as aggressive or 
indolent and that indolent mastocytosis then be categorized according to the 
severity of patients' perceived symptoms and their impact on the quality of 
life. In addition, it appears that mastocytosis patients suffer from more 
symptoms and greater disability than previously thought, that mastocytosis 
may therefore be under-diagnosed, and that the symptoms of the indolent 
forms of mastocytosis might be due more to systemic release of mediators 
than mast cell burden. 

 
 
394. Gonzalez de Olano D, Alvarez-Twose I, Esteban-Lopez MI, Sanchez-Munoz L, 

de Durana MD, Vega A, Garcia-Montero A, Gonzalez-Mancebo E, Belver T, 
Herrero-Gil MD, Fernandez-Rivas M, Orfao A, de la Hoz B, Castells MC, 
Escribano L. Safety and effectiveness of immunotherapy in patients with 
indolent systemic mastocytosis presenting with Hymenoptera venom 
anaphylaxis. J. Allergy Clin. Immunol. Feb 2008;121(2):519-526. 
http://www.ncbi.nlm.nih.gov/pubmed/18177694  

 
BACKGROUND: Anaphylaxis after Hymenoptera sting has been described in 
patients with mastocytosis. Venom immunotherapy (VIT) is a safe and 
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effective way to treat patients with Hymenoptera anaphylaxis, but few studies 
have addressed its usefulness in patients with systemic mastocytosis. 
OBJECTIVE: To study the effectiveness and safety of VIT in patients with 
systemic mastocytosis having anaphylaxis after Hymenoptera sting. 
METHODS: A total of 21 mastocytosis patients-4 women (19%) and 17 men 
(81%) with a median age of 50 years (range, 29-74 years)-with Hymenoptera 
sting anaphylaxis who were treated with VIT and followed for a median of 52 
months (range, 2-250 months) were studied. RESULTS: In 18 of 21 patients-16 
of them lacking skin involvement-anaphylaxis was the presenting symptom. 
Six patients (29%) experienced adverse reactions during VIT, 3 during 
initiation and 3 during maintenance. Twelve patients (57%) were resting while 
undergoing VIT; 9 (75%) presented local reactions and 3 (25%) systemic 
reactions, 1 of which required intubation. The Hymenoptera specific IgE 
decreased from 4.15 kU/L (range, 0.44-100 kU/L) before immunotherapy to 
1.2 kU/L (range, 0.34-69.4 kU/L) after 4 years (P < .003). CONCLUSION: Venom 
immunotherapy is effective to treat IgE-mediated Hymenoptera anaphylaxis 
in patients with mastocytosis. Its use is recommended despite a relatively high 
risk of adverse reactions during the build-up phase because it provides 
protection from anaphylaxis in around 3/4 of the patients. 

 
 
395. Carter MC, Uzzaman A, Scott LM, Metcalfe DD, Quezado Z. Pediatric 

mastocytosis: routine anesthetic management for a complex disease. 
Anesth. Analg. Aug 2008;107(2):422-427. 
http://www.ncbi.nlm.nih.gov/pubmed/18633019  

 
BACKGROUND: Pediatric mastocytosis consists of a spectrum of clinical 
variants characterized by increased numbers of resident mast cells in various 
organ systems. Mast cells are instrumental in mediating anaphylaxis and 
patients with mastocytosis are at risk to develop provoked and unprovoked 
episodes of anaphylaxis. METHODS: We examined perianesthetic records of 
patients with pediatric mastocytosis who were anesthetized for diagnostic 
and surgical procedures from 1993 to 2006. In addition, we conducted a 
literature review of the anesthetic experience in pediatric mastocytosis. 
RESULTS: Twenty-two patients with pediatric mastocytosis, with a median age 
of 3.2 yr (range, 6 mo-20 yr) at the time of the procedure, were anesthetized 
for 29 diagnostic and surgical procedures. All variants of the disease are 
represented in this series. Most patients had a history of flushing, pruritus, 
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gastro-esophageal reflux diseases, and abdominal pain; one patient had a 
history of spontaneous anaphylaxis. Routine anesthetic techniques were used 
and, despite the complexity of the disease, the perioperative courses were 
uncomplicated and without serious adverse events. CONCLUSIONS: We 
reviewed the main features of pediatric mastocytosis, its anesthetic and 
perioperative implications, and describe a practical approach to the 
anesthetic management of pediatric patients with the disease. Although many 
drugs used routinely in anesthesia reportedly caused mast cell degranulation, 
deviations from routine anesthesia techniques are not necessarily warranted. 
However, an understanding of the anesthetic implications of the disease and 
meticulous preparation to treat possible adverse events are advised. 

 
 
396. Butterfield JH, Weiler CR. Prevention of mast cell activation disorder-

associated clinical sequelae of excessive prostaglandin D(2) production. Int. 
Arch. Allergy Immunol. 2008;147(4):338-343. 
http://www.ncbi.nlm.nih.gov/pubmed/18622141  

 
BACKGROUND: Patients with systemic mastocytosis have increased numbers 
of mast cells in the bone marrow and other organs, such as the liver, spleen, 
gastrointestinal tract and skin. Symptoms result from the local and remote 
effects of mediator release from mast cells and from the local effects of 
increased mast cell numbers in various organs. Patients with mast cell 
activation experience many of the same clinical symptoms as do patients with 
systemic mastocytosis from chronic or spontaneous release of mast cell 
mediators. We report 4 patients with mast cell activation symptoms from 
selective release of prostaglandin (PG) D(2), but not histamine, and their 
improvement with aspirin therapy. METHODS: Bone marrow biopsy 
specimens obtained from 4 patients with symptoms suggestive of 
mastocytosis were examined by tryptase immunostaining. Baseline levels of 
serum tryptase and urinary 11beta-PGF(2)(alpha) and N-methylhistamine 
were obtained. In 2 of the 4 patients, urinary 11beta-PGF(2)(alpha) and N-
methylhistamine samples were also measured during acute symptoms. 
RESULTS: Baseline increase in urinary excretion of the PGD(2) metabolite 
11beta-PGF(2)(alpha) was found in 2 patients. In the remaining 2 patients, 
baseline levels of urinary 11beta-PGF(2)(alpha) and N-methylhistamine were 
normal, but during acute symptoms, the excretion of 11beta-PGF(2)(alpha) 
increased markedly. Treatment with aspirin resulted in normalization of 
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11beta-PGF(2)(alpha) excretion in the 2 patients with elevated baseline levels 
and in prevention of symptoms in all 4 patients. CONCLUSIONS: These results 
suggest that mast cell activation may be manifested by a selective excessive 
release of PGD(2). These patients respond to administration of aspirin but not 
to antihistamines. 

 
 
397. Brockow K, Jofer C, Behrendt H, Ring J. Anaphylaxis in patients with 

mastocytosis: a study on history, clinical features and risk factors in 120 
patients. Allergy. Feb 2008;63(2):226-232. 
http://www.ncbi.nlm.nih.gov/pubmed/18186813  

 
BACKGROUND: Excessive mast cell mediator release may lead to anaphylaxis 
in patients with mastocytosis. However, the incidence, clinical features and 
trigger factors have not yet been analyzed. METHODS: To identify risk factors 
for anaphylaxis in mastocytosis, we determined cumulative incidence, 
severity, clinical characteristics, and trigger factors for anaphylaxis in 120 
consecutive patients (53 male; 67 female, median age and range 24 years, 1 
month to 73 years), and correlated these with disease severity of 
mastocytosis, skin involvement, basal total serum tryptase, and 
diaminooxidase concentrations. RESULTS: The cumulative incidence of 
anaphylaxis in patients with mastocytosis was higher in adults (49%; P < 0.01) 
compared with that in children (9%). Only children with extensive skin 
involvement had experienced anaphylaxis. In adults, anaphylaxis was 
correlated to the absence of urticaria pigmentosa lesions (P < 0.03). Reactions 
occurred more frequently in adults with systemic (56%) when compared with 
cutaneous mastocytosis (13%; P < 0.02). In adults, 48% of reactions were 
severe, and 38% resulted in unconsciousness. Major perceived trigger factors 
for adults were hymenoptera stings (19%), foods (16%), and medication (9%); 
however, in 26% of reactions, only a combination of different triggers 
preceded anaphylaxis. Trigger factors remained unidentified in 67% of 
reactions in children compared with 13% in adults. Patients with anaphylaxis 
had higher basal tryptase values (60.2 +/- 55 ng/ml, P < 0.0001) in comparison 
with those without (21.2 +/- 33 ng/ml), but not diaminooxidase levels. 
CONCLUSION: Adult patients and children with extensive skin disease with 
mastocytosis have an increased risk to develop severe anaphylaxis; thus, an 
emergency set of medication including epinephrine is recommended. 

 

http://www.ncbi.nlm.nih.gov/pubmed/
http://www.tmsforacure.org/
http://www.ncbi.nlm.nih.gov/pubmed/18186813


The Mastocytosis Society, Inc.                                                                           Selected References-February, 2017 
 

All references and abstracts in this file were obtained from the PubMed database of the US National Library of Medicine, National Institutes of 
Health (http://www.ncbi.nlm.nih.gov/pubmed). Consult your physician regarding any application of information contained within this document! 

www.tmsforacure.org 

 
398. Bonadonna P, Zanotti R, Caruso B, Castellani L, Perbellini O, Colarossi S, Chilosi 

M, Dama A, Schiappoli M, Pizzolo G, Senna G, Passalacqua G. Allergen specific 
immunotherapy is safe and effective in patients with systemic mastocytosis 
and Hymenoptera allergy. J. Allergy Clin. Immunol. Jan 2008;121(1):256-257. 
http://www.ncbi.nlm.nih.gov/pubmed/18206512  

 
 
399. Valent P, Akin C, Escribano L, Fodinger M, Hartmann K, Brockow K, Castells M, 

Sperr WR, Kluin-Nelemans HC, Hamdy NA, Lortholary O, Robyn J, van 
Doormaal J, Sotlar K, Hauswirth AW, Arock M, Hermine O, Hellmann A, 
Triggiani M, Niedoszytko M, Schwartz LB, Orfao A, Horny HP, Metcalfe DD. 
Standards and standardization in mastocytosis: consensus statements on 
diagnostics, treatment recommendations and response criteria. Eur. J. Clin. 
Invest. Jun 2007;37(6):435-453. 
http://www.ncbi.nlm.nih.gov/pubmed/17537151  

 
Although a classification for mastocytosis and diagnostic criteria are available, 
there remains a need to define standards for the application of diagnostic 
tests, clinical evaluations, and treatment responses. To address these 
demands, leading experts discussed current issues and standards in 
mastocytosis in a Working Conference. The present article provides the 
resulting outcome with consensus statements, which focus on the appropriate 
application of clinical and laboratory tests, patient selection for interventional 
therapy, and the selection of appropriate drugs. In addition, treatment 
response criteria for the various clinical conditions, disease-specific 
symptoms, and specific pathologies are provided. Resulting recommendations 
and algorithms should greatly facilitate the management of patients with 
mastocytosis in clinical practice, selection of patients for therapies, and the 
conduct of clinical trials. 

 
 
400. Sonneck K, Florian S, Mullauer L, Wimazal F, Fodinger M, Sperr WR, Valent P. 

Diagnostic and subdiagnostic accumulation of mast cells in the bone marrow 
of patients with anaphylaxis: monoclonal mast cell activation syndrome. Int. 
Arch. Allergy Immunol. 2007;142(2):158-164. 
http://www.ncbi.nlm.nih.gov/pubmed/17057414  
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BACKGROUND: Patients with mastocytosis may suffer from severe 
hypotension after wasp or bee stings. In these patients, no specific IgE is 
detectable, but they usually have skin lesions and an elevated serum tryptase 
level. METHODS: We report on 6 patients who were referred to our 
department because of severe hypotension following bee or wasp stings 
without cutaneous lesions. RESULTS: In 3 patients, the baseline serum 
tryptase level was elevated (26, 36, and 67 ng/ml, respectively), and 
investigation of their bone marrow revealed systemic mastocytosis (SM). In 
the remaining 3 patients, serum tryptase levels were <20 ng/ml, and bone 
marrow histology and tryptase immunohistochemistry did not reveal 
diagnostic mast cell infiltrates. However, in 1 patient, three minor SM criteria 
were demonstrable leading to the diagnosis SM, and in the 2nd patient, two 
minor SM criteria, including an aberrant mast cell phenotype, were found. In 
the 3rd patient, no minor SM criteria were detected. CONCLUSIONS: All 
patients with unexplained hypotension after hymenoptera stings should 
undergo a thorough investigation for major and minor SM criteria regardless 
of the tryptase level or presence of skin lesions, in order to diagnose or 
exclude SM or a related subdiagnostic condition (1 or 2 minor SM criteria) 
tentatively termed monoclonal mast cell activation syndrome. 

 
 
401. Riccioni G, Bucciarelli T, Mancini B, Di Ilio C, D'Orazio N. Antileukotriene 

drugs: clinical application, effectiveness and safety. Curr. Med. Chem. 
2007;14(18):1966-1977. 
http://www.ncbi.nlm.nih.gov/pubmed/17691939  

 
Cysteinyl leukotrienes (Cys-LTs) are potent proinflammatory mediators 
derived from arachidonic acid through the 5-lypoxigenase (5-LO) pathway. 
They exert important pharmacological effects by interaction with at least two 
different receptors: Cys-LT(1) and Cys-LT(2). By competitive binding to the 
Cys-LT(1) receptor, leukotriene receptor antagonist drugs such as 
montelukast, zafirlukast, and pranlukast, block the effects of Cys-LTs and 
alleviate the symptoms of many chronic diseases, especially bronchial asthma 
and allergic rhinitis. Evidence obtained by randomized clinical trials as also by 
direct experience derived from patients suffering from asthma and allergic 
rhinitis justifies a broader role for leukotrienes receptor antagonists (LTRAs). 
Recently published studies and case reports have demonstrated beneficial 
effects of LTRAs on other diseases commonly associated with asthma 
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(exercise induced asthma, rhinitis, chronic obstructive pulmonary disease, 
interstitial lung disease, chronic urticaria, atopic dermatitis, allergic fungal 
disease, nasal polyposis, and paranasal sinus disease) as well as other diseases 
not connected to asthma (migraine, respiratory syncytial virus 
postbronchiolitis, systemic mastocytosis, cystic fibrosis, pancreatitis, 
vulvovaginal candidiasis, cancer, atherosclerosis, eosinophils cystitis, otitis 
media, capsular contracture, and eosinophilic gastrointestinal disorders). The 
aim of this review is to show the most recent applications and effectiveness in 
clinical practice of the LTRAs. 

 
 
402. Patnaik MM, Tefferi A, Pardanani A. Kit: molecule of interest for the 

diagnosis and treatment of mastocytosis and other neoplastic disorders. 
Curr Cancer Drug Targets. Aug 2007;7(5):492-503. 
http://www.ncbi.nlm.nih.gov/pubmed/17691909  

 
Kit a type III receptor tyrosine kinase, along with its ligand the stem cell factor, 
play a critical role in normal cell growth, differentiation, development and 
survival. Ligand independent activation of kit (dysregulated kit function) has 
been found to be an important component of oncogenesis in a large number 
of neoplastic disorders such as systemic mastocytosis, gastro intestinal 
stromal tumors, germ cell tumors, acute myelogenous leukemia with the 
disruption of the core binding factor, amongst others. The identification of 
small molecule inhibitors with activity against Kit, has offered a wider and 
more effective range of therapeutic options in the treatment of these 
neoplastic processes. Novel tyrosine kinase inhibitors such as imatinib, 
nilotinib and dasatinib, have been found to be effective in the management of 
various subtypes of systemic mastocytosis and gastrointestinal stromal 
tumors. Non-tyrosine kinase inhibitors like rapamycin, 17-AAG and IMD- 0354 
have been added to the therapeutic armamentarium, with the hope that 
combination therapy might have a synergistic effect, or prevent/delay the 
development of drug resistance. 

 
 
403. Pardanani A, Verstovsek S. Hypereosinophilic syndrome, chronic eosinophilic 

leukemia, and mast cell disease. Cancer J. Nov-Dec 2007;13(6):384-391. 
http://www.ncbi.nlm.nih.gov/pubmed/18032976  
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Hypereosinophilic syndrome (HES), chronic eosinophilic leukemia (CEL), and 
mast cell disease (MCD) are all considered myeloproliferative neoplasms, and 
diagnosis in each instance requires bone marrow examination with 
cytogenetic and molecular studies. HES should be distinguished from both 
molecularly defined and otherwise uncategorized CEL. The genes that are 
mutated in molecularly defined CEL include those that encode for platelet-
derived growth factor receptors A and B and for fibroblast growth factor 
receptor 1. Diagnosis of MCD is facilitated by tryptase immunostaining and 
immunophenotyping to detect abnormal CD25-positive mast cells. Mutation 
screening for KITD816V is also advised but is not essential for the diagnosis of 
MCD. Asymptomatic patients with HES and no evidence of organ damage do 
not necessarily require immediate therapy. The same is true for patients with 
indolent MCD. At present, effective cytoreductive drugs for HES include 
corticosteroids, interferon-alpha (IFN-alpha), and hydroxyurea, imatinib for 
platelet-derived growth factor receptor A or B-rearranged CEL imatinib, and 
for MCD IFN-alpha and cladribine. In addition, a number of new drugs are 
currently being tested for their safety and efficacy in all 3 disorders. 

 
 
404. Maric I, Robyn J, Metcalfe DD, Fay MP, Carter M, Wilson T, Fu W, Stoddard J, 

Scott L, Hartsell M, Kirshenbaum A, Akin C, Nutman TB, Noel P, Klion AD. KIT 
D816V-associated systemic mastocytosis with eosinophilia and 
FIP1L1/PDGFRA-associated chronic eosinophilic leukemia are distinct 
entities. J. Allergy Clin. Immunol. Sep 2007;120(3):680-687. 
http://www.ncbi.nlm.nih.gov/pubmed/17628645  

 
BACKGROUND: The broad and overlapping clinical manifestations of D816V 
KIT-associated systemic mastocytosis with eosinophilia and FIP1L1/PDGFRA-
associated chronic eosinophilic leukemia (CEL), coupled with the increase in 
activated eosinophils and mast cells seen in both disorders, have led to 
confusion in the nomenclature. It is of paramount importance, however, to 
distinguish between these 2 groups of patients because of differences in 
clinical sequelae, prognoses, and selection of treatment. OBJECTIVE: We thus 
sought to identify clinical and laboratory features that could be used to 
distinguish these 2 diagnoses. METHODS: We compared 12 patients with 
D816V-positive systemic mastocytosis with eosinophilia with 17 patients with 
FIP1L1/PDGFRA-positive CEL. Distinguishing features were used to create a 
risk factor scoring system. RESULTS: This system correctly classified 16 of 17 
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FIP1L1/PDGFRA-positive patients with CEL and all 12 patients with systemic 
mastocytosis with eosinophilia. Thirty-four FIP1L1/PDGFRA-positive patients 
described in the literature were also classified using this system, and although 
a complete set of data was not available for any of the historical patients, 21 
were correctly classified. CONCLUSION: These results reinforce the hypothesis 
that the FIP1L1/PDGFRA gene fusion and D816V-KIT mutation cause distinct 
clinical syndromes. CLINICAL IMPLICATIONS: This novel diagnostic approach 
should prove helpful in clinical practice in the evaluation of patients with 
increased mast cells and peripheral eosinophilia. 

 
 
405. Hungness SI, Akin C. Mastocytosis: advances in diagnosis and treatment. Curr 

Allergy Asthma Rep. Jul 2007;7(4):248-254. 
http://www.ncbi.nlm.nih.gov/pubmed/17547845  

 
Mastocytosis is characterized by pathologic mast cell accumulation and 
activation in tissues. Establishment of objective histopathologic and molecular 
criteria for diagnosis of mastocytosis has allowed sensitive detection of mast 
cells with aberrant features in patients presenting with suspected mast cell 
activation symptoms. Frequent detection of the D816V c-kit tyrosine kinase 
mutation in mastocytosis has led to evaluation of small-molecular-weight 
tyrosine kinase inhibitors as mast cell cytoreductive agents. In vitro 
experiments, however, showed that mast cells carrying the D816V c-kit 
mutation were resistant to the prototypical tyrosine kinase inhibitor imatinib. 
Efficacy of newer generation tyrosine inhibitors in mast cell disease is 
currently being evaluated. 

 
 
406. Hahn HP, Hornick JL. Immunoreactivity for CD25 in gastrointestinal mucosal 

mast cells is specific for systemic mastocytosis. Am. J. Surg. Pathol. Nov 
2007;31(11):1669-1676. 
http://www.ncbi.nlm.nih.gov/pubmed/18059223  

 
Systemic mastocytosis (SM) is characterized by the accumulation of neoplastic 
mast cells in bone marrow and other organs. Gastrointestinal (GI) symptoms 
are common in both SM and cutaneous mastocytosis [urticaria pigmentosa 
(UP)], and are usually caused by the release of histamine and other 
inflammatory mediators. Occasionally, neoplastic mast cells may also directly 
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infiltrate the GI tract. Previous studies have suggested that enumeration of 
the mast cells in GI biopsies may help establish the diagnosis of SM. However, 
mast cells have been reported to be increased in various inflammatory 
diseases, and mast cell density has not been systematically evaluated in other 
GI disorders. Recently, expression of CD25 by mast cells in bone marrow has 
been shown to be specific for SM. The purpose of this study was (1) to 
quantitate and compare mast cells in mucosal biopsies from patients with SM 
involving the GI tract, UP with GI symptoms, and a control group of diverse 
inflammatory disorders, and (2) to determine whether immunostaining for 
CD25 can be used to distinguish neoplastic from reactive mast cells in GI 
biopsies. Seventeen GI biopsies from 6 patients with SM; 17 GI biopsies from 
5 patients with UP; and 157 control cases including 10 each normal stomach, 
duodenum, terminal ileum, and colon, Helicobacter pylori gastritis, bile reflux 
gastropathy, peptic duodenitis, celiac disease, Crohn disease, ulcerative 
colitis, lymphocytic colitis, and collagenous colitis, 20 biopsies from 16 
patients with irritable bowel syndrome, 8 biopsies from 5 patients with 
parasitic infections, and 9 biopsies from 7 patients with eosinophilic 
gastroenteritis were immunostained for mast cell tryptase, c-kit (CD117), and 
CD25. Mucosal mast cells were quantitated, and the presence or absence of 
CD25 expression on mast cells was determined. In SM patients, mast cells in 
the small intestine and colon numbered >100/high-power field (HPF) in nearly 
all cases (mean 196/HPF; range 74 to 339). This was significantly higher than 
in GI biopsies from UP patients (mean 17/HPF; range 8 to 32, P<0.0001) and 
all inflammatory diseases (P<0.01). Mast cell density in other disorders ranged 
from a mean of 12/HPF in H. pylori gastritis to 47/HPF in parasitic infections. 
Interestingly, all SM biopsies (and none of the other cases) contained 
aggregates or confluent sheets of mast cells. In addition, mast cells in all SM 
cases were positive for CD25, whereas GI mucosal mast cells in UP and all 
other control cases were negative. In conclusion, quantitation of mast cells 
can be helpful to diagnose SM in GI mucosal biopsies, although mast cells are 
also markedly increased in parasitic infections. Aggregates or sheets of mast 
cells are only seen in SM. Immunoreactivity for CD25 in GI mucosal mast cells 
is specific for SM and can be used to confirm the diagnosis. 

 
 
407. Gonzalez de Olano D, de la Hoz Caballer B, Nunez Lopez R, Sanchez Munoz L, 

Cuevas Agustin M, Dieguez MC, Alvarez Twose I, Castells MC, Escribano Mora 
L. Prevalence of allergy and anaphylactic symptoms in 210 adult and 
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pediatric patients with mastocytosis in Spain: a study of the Spanish 
network on mastocytosis (REMA). Clin. Exp. Allergy. Oct 2007;37(10):1547-
1555. 
http://www.ncbi.nlm.nih.gov/pubmed/17883734  

 
BACKGROUND: Mast cells (MCs) play a key role in allergic diseases through 
the release of inflammatory mediators, which are responsible of allergic 
symptoms. Mastocytosis is characterized by an abnormal proliferation and 
accumulation of mast cells, in which mediators are released intermittingly or 
continuously. Despite these clinical similarities, few studies have addressed 
the presence of allergic symptoms in mastocytosis patients, including 
anaphylaxis. OBJECTIVE: A prospective evaluation was carried out to study the 
prevalence of allergic diseases in patients with mastocytosis and their impact 
on the natural history of mastocytosis. METHODS: A questionnaire was given 
to 210 patients with mastocytosis to evaluate the history of asthma, rhinitis, 
conjunctivitis, atopic dermatitis, urticaria and anaphylaxis. Patients 
underwent total IgE, Phadiatop infant (aeroallergens and food allergens), 
specific IgE to latex and to Anisakis simplex determinations. Skin tests were 
done to 72 patients. RESULTS: The prevalence of allergy, as defined by clinical 
symptoms associated to specific IgE, was 23.9%. Total IgE level was 
significantly higher in patients with allergy as compared with patients without 
allergy (median 58 vs. 16.5 kU/L, P<0.0001). Anaphylactic symptoms were 
present in 36 patients (22%), in nine the allergen was identified. Males had 
more allergy and anaphylactic symptoms than females (61.5% vs. 38.5% and 
72% vs. 28%, respectively). CONCLUSIONS: Allergic diseases coexist in patients 
with mastocytosis with similar frequency as compared with the general 
population. Anaphylactic symptoms are more prevalent in males with 
mastocytosis and in patients with elevated IgE. CAPSULE SUMMARY: The 
prevalence of allergy in mastocytosis is similar to the general population. 
Anaphylactic symptoms are more prevalent in males and in patients with 
elevated IgE. The coexistence of atopy does not influence mastocytosis-
associated symptoms. 

 
 
408. Gleixner KV, Mayerhofer M, Sonneck K, Gruze A, Samorapoompichit P, 

Baumgartner C, Lee FY, Aichberger KJ, Manley PW, Fabbro D, Pickl WF, Sillaber 
C, Valent P. Synergistic growth-inhibitory effects of two tyrosine kinase 
inhibitors, dasatinib and PKC412, on neoplastic mast cells expressing the 
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D816V-mutated oncogenic variant of KIT. Haematologica. Nov 
2007;92(11):1451-1459. 
http://www.ncbi.nlm.nih.gov/pubmed/18024392  

 
BACKGROUND AND OBJECTIVES: In a majority of all patients with systemic 
mastocytosis (SM) including those with mast cell leukemia (MCL), neoplastic 
mast cells (MC) display the D816V-mutated variant of KIT. The respective 
oncoprotein, KIT D816V, exhibits constitutive tyrosine kinase (TK) activity and 
has been implicated in malignant cell growth. Therefore, several attempts 
have been made to identify KIT D816V-targeting drugs. DESIGN AND 
METHODS: We examined the effects of the novel TK-inhibitor dasatinib alone 
and in combination with other targeted drugs on growth of neoplastic MC. 
RESULTS: Confirming previous studies, dasatinib was found to inhibit the TK 
activity of wild type (wt) KIT and KIT-D816V as well as growth and survival of 
neoplastic MC and of the MCL cell line, HMC-1. The growth-inhibitory effects 
of dasatinib in HMC-1 cells were found to be associated with a decrease in 
expression of CD2 and CD63. In addition, we found that dasatinib blocks KIT 
D816V-induced cluster-formation and viability in Ba/F3 cells. In drug 
combination experiments, dasatinib was found to co-operate with PKC412, 
AMN107, imatinib, and 2CdA in producing growth-inhibition and apoptosis in 
neoplastic MC. In HMC-1.1 cells lacking KIT D816V, all drug interactions were 
found to be synergistic in nature. By contrast, in HMC-1.2 cells exhibiting KIT 
D816V, only the combinations dasatinib+PKC412 and dasatinib+2CdA were 
found to produce synergistic effects. INTERPRETATION AND CONCLUSIONS: 
Combinations of targeted drugs may represent an interesting pharmacologic 
approach for the treatment of aggressive SM or MCL. 

 
 
409. Carter MC, Robyn JA, Bressler PB, Walker JC, Shapiro GG, Metcalfe DD. 

Omalizumab for the treatment of unprovoked anaphylaxis in patients with 
systemic mastocytosis. J. Allergy Clin. Immunol. Jun 2007;119(6):1550-1551. 
http://www.ncbi.nlm.nih.gov/pubmed/17481708  

 
 
410. Bohm A, Fodinger M, Wimazal F, Haas OA, Mayerhofer M, Sperr WR, 

Esterbauer H, Valent P. Eosinophilia in systemic mastocytosis: clinical and 
molecular correlates and prognostic significance. J. Allergy Clin. Immunol. Jul 
2007;120(1):192-199. 
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http://www.ncbi.nlm.nih.gov/pubmed/17451799  
 

BACKGROUND: In a group of patients with systemic mastocytosis (SM), 
marked and sustained eosinophilia is detectable (SM-eo). OBJECTIVE: 
Although the molecular defect has been defined in some cases, little is known 
about the impact and clinical correlates of eosinophilia. METHODS: In a cohort 
of 63 patients with SM, we identified 9 with permanent eosinophilia 
(>1500/microL). According to the World Health Organization classification, 2 
had indolent SM, 1 had smoldering SM, 2 had SM with associated chronic 
eosinophilic leukemia (SM-CEL), and 4 had aggressive SM. RESULTS: SM-eo 
was found to be associated with a significantly reduced probability of overall 
and event-free survival compared with SM without eosinophilia (P < .05). In 
the 2 patients with SM-CEL, a CHIC2 deletion was found. By contrast, no KIT 
mutation at codon 816 was detectable in these patients. In the other patients 
with SM-eo, KIT D816V was demonstrable. The 2 patients with SM-CEL had 
cardiomyopathy, whereas other organ systems remained largely unaffected. 
By contrast, in all other patients with SM-eo, organopathy, if recorded, 
affected the bone marrow, liver, or/and skeletal system, but not the heart, 
even when eosinophilia persisted for many years. CONCLUSIONS: The 
biochemical basis of eosinophilia in SM is variable and predictive for the type 
of organopathy. CLINICAL IMPLICATIONS: In SM eosinophilia is of prognostic 
significance but is not a final diagnosis and is not invariably associated with 
cardiomyopathy. The latter might be restricted to cases with an associated 
primary eosinophilic disorder (SM-CEL). 

 
 
411. Akin C, Soto D, Brittain E, Chhabra A, Schwartz LB, Caughey GH, Metcalfe DD. 

Tryptase haplotype in mastocytosis: relationship to disease variant and 
diagnostic utility of total tryptase levels. Clin. Immunol. Jun 2007;123(3):268-
271. 
http://www.ncbi.nlm.nih.gov/pubmed/17449330  

 
Serum mast cell tryptase levels are used as a diagnostic criterion and 
surrogate marker of disease severity in mastocytosis. Approximately 29% of 
the healthy population lacks alpha tryptase genes; however, it is not known 
whether lack of alpha tryptase genes leads to variability in tryptase levels or 
impacts on disease severity in mastocytosis. We have thus analyzed tryptase 
haplotype in patients with mastocytosis, computing correlations between 
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haplotype and plasma total and mature tryptase levels; and disease category. 
We found: (1) the distribution of tryptase haplotype in patients with 
mastocytosis appeared consistent with Hardy-Weinberg equilibrium and the 
distribution in the general population; (2) the disease severity and plasma 
tryptase levels were not affected by the number of alpha or beta tryptase 
alleles in this study; and (3) information about the tryptase haplotype did not 
provide any prognostic value about the severity of disease. Total and mature 
tryptase levels positively correlated with disease severity, as well as 
prothrombin time and partial thromboplastin time, and negatively correlated 
with the hemoglobin concentration. 

 
 
412. Akin C, Scott LM, Kocabas CN, Kushnir-Sukhov N, Brittain E, Noel P, Metcalfe 

DD. Demonstration of an aberrant mast-cell population with clonal markers 
in a subset of patients with "idiopathic" anaphylaxis. Blood. Oct 1 
2007;110(7):2331-2333. 
http://www.ncbi.nlm.nih.gov/pubmed/17638853  

 
Idiopathic anaphylaxis remains a perplexing disorder in which existing 
prophylactic therapy is inadequate. In this prospective study, we sought to 
determine whether patients with idiopathic anaphylaxis might have evidence 
for a clonal disorder of mast cells related to mastocytosis and for which novel 
targeted therapies might be considered. We report 12 patients with 
"idiopathic" anaphylaxis who did not exhibit either urticaria pigmentosa or 
the characteristic bone marrow biopsy finding of multifocal mast-cell 
aggregates observed in systemic mastocytosis. Of these 12 patients, 5 had 
evidence of 1 or more minor criteria for mastocytosis. C-KIT mutational 
analysis was positive for the 816D>V activating mutation in 3 of 3 patients in 
CD25(+) bone marrow cells where the analysis was performed. These results 
demonstrate the presence of an aberrant mast-cell population carrying clonal 
markers in a subset of patients diagnosed with "idiopathic" anaphylaxis, who 
may respond to inhibitors targeting mutated C-KIT. This intramural clinical 
trial was conducted in 2003 and 2004 and was registered at 
(http://clinicalcenter.nih.gov) with a study number 03-I-0010. Since the study 
is now closed, it is no longer available online. 
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413. Tuchinda C, Kerr HA, Taylor CR, Jacobe H, Bergamo BM, Elmets C, Rivard J, Lim 
HW. UVA1 phototherapy for cutaneous diseases: an experience of 92 cases 
in the United States. Photodermatol. Photoimmunol. Photomed. Oct 
2006;22(5):247-253. 
http://www.ncbi.nlm.nih.gov/pubmed/16948826  

 
BACKGROUND: The efficacy and safety of UVA1 (340-400 nm) phototherapy 
were established by studies from European countries. PURPOSE: Evaluate 
experience with UVA1 phototherapy for patients with cutaneous diseases in 
the United States. METHODS: A retrospective analysis of 92 cases of UVA1-
treated cutaneous conditions from four medical centers in the United States 
was performed. RESULTS: Two-third of the patients showed a fair to good 
response (26-100% improvement) and one-third of the patients showed a 
poor response (0-25% improvement). Diseases with a moderate to good 
response (51-100% improvement) included scleredema adultorum, hand or 
foot dermatitis, atopic dermatitis, morphea (medium or medium- to high-
dose UVA1), systemic sclerosis, and urticaria pigmentosa. Besides tanning, 
other adverse effects were found in 15% of patients, which include pruritus, 
erythema, tenderness, and burning sensation. Patients with skin types I-III 
responded better that those with a darker skin type. CONCLUSION: UVA1 
phototherapy is a useful and well-tolerated treatment option for a variety of 
skin conditions. 

 
 
414. Schwartz LB. Diagnostic value of tryptase in anaphylaxis and mastocytosis. 

Immunol Allergy Clin North Am. Aug 2006;26(3):451-463. 
http://www.ncbi.nlm.nih.gov/pubmed/16931288  

 
Serum (or plasma) levels of total and mature tryptase measurements are 
recommended in the diagnostic evaluation of systemic anaphylaxis and 
systemic mastocytosis, but their interpretation must be considered in the 
context of a complete workup of each patient. Total tryptase levels generally 
reflect the increased burden of mast cells in patients with all forms of 
systemic mastocytosis (indolent systemic mastocytosis, smoldering systemic 
mastocytosis, systemic mastocytosis associated with a hematologic clonal 
non-mast cell disorder, aggressive systemic mastocytosis, and mast cell 
leukemia) and the decreased burden of mast cells associated with 
cytoreductive therapies in these disorders. Causes of an elevated total 
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tryptase level other than systemic mastocytosis must be considered, however, 
and include systemic anaphylaxis, acute myelocytic leukemia, various 
myelodysplastic syndromes, hypereosinophilic syndrome associated with the 
FLP1L1-PDGFRA mutation, end-stage renal failure, and treatment of 
onchocerciasis. Mature (beta) tryptase levels generally reflect the magnitude 
of mast cell activation and are elevated during most cases of systemic 
anaphylaxis, particularly with parenteral exposure to the inciting agent. 

 
 
415. Kushnir-Sukhov NM, Brittain E, Reynolds JC, Akin C, Metcalfe DD. Elevated 

tryptase levels are associated with greater bone density in a cohort of 
patients with mastocytosis. Int. Arch. Allergy Immunol. 2006;139(3):265-270. 
http://www.ncbi.nlm.nih.gov/pubmed/16449817  

 
BACKGROUND: Mastocytosis is associated with a pathological increase in 
tissue mast cells. Associated skeletal problems include a decrease in bone 
density and pathological fractures. METHODS: In order to explore the 
relationship between bone density and the severity of mastocytosis, 21 
patients with mastocytosis who underwent dual-energy X-ray absorptiometry 
were entered into this study. Correlation coefficients were computed 
between Z-scores and demographic, clinical and laboratory data. Femoral 
neck Z-scores correlated with serum tryptase levels when all the patients 
were considered (p=0.029). RESULTS AND CONCLUSION: Patients with less 
severe disease had significantly lower values at the L1-L4 spine (p=0.046) and 
femoral neck (p=0.029) Z-scores compared to patients with more severe 
disease. Most patients who had low Z-scores (between -1 and -2.5) were 
under 50 years of age, had less severe disease and had lower serum tryptase 
levels. A history of gastroesophageal reflux disease and a history of 
hypotensive episodes correlated with lower L1-L4 spine Z-scores (p<0.05). 
Thus, patients with less severe disease and lower serum tryptase levels should 
in particular have their bone density determined with treatment appropriate 
to the findings. 

 
 
416. Kounis NG. Kounis syndrome (allergic angina and allergic myocardial 

infarction): a natural paradigm? Int. J. Cardiol. Jun 7 2006;110(1):7-14. 
http://www.ncbi.nlm.nih.gov/pubmed/16249041  
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Inflammatory mediators including histamine, neutral proteases, arachidonic 
acid products, platelet activating factor and a variety of cytokines and 
chemokines are increased in blood or urine in both allergic episodes and acute 
coronary syndromes. The release of mediators during allergic insults has been 
incriminated to induce coronary artery spasm and/or atheromatous plaque 
erosion or rupture. A common pathway between allergic and non-allergic 
coronary syndromes seems to exist. Today, there is evidence that mast cells 
not only enter the culprit region before plaque erosion or rupture but they 
release their contents before an actual coronary episode. Kounis syndrome is 
the concurrence of acute coronary syndromes with conditions associated with 
mast cell activation including allergic or hypersensitivity and anaphylactic or 
anaphylactoid insults. It is caused by inflammatory mediators released 
through mast cell activation. Kounis syndrome, as consequence, of the above 
pathophysiologic association is regarded as nature's own experiment and 
magnificent natural paradigm showing novel way in an effort to prevent acute 
coronary syndromes. Drugs and natural molecules which stabilize mast cell 
membrane and monoclonal antibodies that protect mast cell surface could 
emerge as novel therapeutic modalities capable to prevent acute coronary 
and cerebrovascular events. 

 
 
417. Garcia-Montero AC, Jara-Acevedo M, Teodosio C, Sanchez ML, Nunez R, 

Prados A, Aldanondo I, Sanchez L, Dominguez M, Botana LM, Sanchez-Jimenez 
F, Sotlar K, Almeida J, Escribano L, Orfao A. KIT mutation in mast cells and 
other bone marrow hematopoietic cell lineages in systemic mast cell 
disorders: a prospective study of the Spanish Network on Mastocytosis 
(REMA) in a series of 113 patients. Blood. Oct 1 2006;108(7):2366-2372. 
http://www.ncbi.nlm.nih.gov/pubmed/16741248  

 
Despite the relevance of the c-kit/stem cell factor (SCF) signaling pathway in 
mast cell (MC) diseases, the exact frequency of KIT mutations in different 
compartments of bone marrow (BM) hematopoietic cells of individuals with 
systemic mastocytosis (SM), and its different diagnostic categories, remains 
unknown. In this study, we prospectively analyzed the presence of KIT 
mutations in fluorescence-activated cell-sorting (FACS)- purified populations 
of BM MCs (n = 113) and other BM cell compartments (n = 67) from adults 
with SM. Our results show the presence of D816V KIT mutation in virtually all 
adults (93%) with indolent and aggressive forms of SM, except well-
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differentiated SM (29%), while other KIT mutations were rarely (< 3%) 
detected. In around one-third of patients with mutated MCs, the KIT mutation 
was also detected in CD34+ hematopoietic cells and eosinophils, and, to a 
lesser extent, in monocytic, neutrophil-lineage BM precursor cells and 
lymphocytes. Most patient with poor-prognosis SM (81%) carried the KIT 
mutation in 2 or more BM myeloid cell populations, while this was detected in 
a smaller proportion (27%) of indolent cases. These results would support the 
notion that KIT mutation is a hallmark of adult SM where it targets a 
pluripotent hematopoietic stem cell, and may contribute to explaining 
previously observed discrepancies in the literature. 

 
 
418. Siddiqui AA, Miner PB, Jr. The role of mast cells in common gastrointestinal 

diseases. Curr Allergy Asthma Rep. Jan 2004;4(1):47-54. 
http://www.ncbi.nlm.nih.gov/pubmed/14680622  

 
The gastrointestinal tract is a rich source of mast cells with an enormous 
surface area that permits a high degree of interaction between the mast cell 
and the intestinal contents. The active metabolic products of the mast cell 
influence gastrointestinal secretion, absorption, and motility through 
paracrine effects of local mast cell activation and also cause systemic effects 
through the release of cellular products into the bloodstream. Recent 
advances in our knowledge of the immune system and the recognition that 
the gastrointestinal immune function might be partially mediated through 
gastrointestinal mucosal mast cells has opened mast cell research to the field 
of gastroenterology. Local gastrointestinal proliferation of mast cells in 
response to recognized or obscure stimuli can alter gastrointestinal function 
and induce systemic symptoms. Symptoms can arise from the increased 
number of mast cells, overproduction of specific mast cell mediators, and 
hyperactivity of the enteric nervous system that induces mast cell activation. 
The diseases mentioned in this review represent a small proportion of areas 
where mast cell function might play an important role in the response to 
disease and generation of symptoms. 

 
 
419. Butterfield JH, Li CY. Bone marrow biopsies for the diagnosis of systemic 

mastocytosis: is one biopsy sufficient? Am. J. Clin. Pathol. Feb 
2004;121(2):264-267. 
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http://www.ncbi.nlm.nih.gov/pubmed/14983941  
 

The medical records of 21 patients evaluated for mastocytosis and 2 patients 
seen for follow-up of known mastocytosis who underwent bilateral iliac crest 
aspirations and biopsies were reviewed retrospectively to determine whether 
mastocytosis could be confirmed in each of a patient's biopsy specimens. In 
19 cases (83%), each biopsy specimen showed evidence of mastocytosis; 
however in 4 cases (17%), only 1 of 2 biopsy sites revealed mastocytosis. 
Compared with the 4 patients with only a unilateral positive biopsy result, the 
bilateral group had significantly higher urinary excretion of 11beta-
prostaglandin F2alpha, higher serum tryptase levels, and higher serum 
calcitonin values, and a higher percentage had splenomegaly (37% [7/19] vs 
0% [0/4]). The 2 groups could not be distinguished by the main initial 
symptom(s), presence of urticaria pigmentosa, or other laboratory findings 
(alkaline phosphatase, aspartate transaminase, or hemoglobin concentrations 
or total WBC, total eosinophil, or platelet counts). Bilateral biopsies might be 
useful for diagnosing early systemic mastocytosis or detecting minimal bone 
marrow involvement. 

 
 
420. Sperr WR, Jordan JH, Fiegl M, Escribano L, Bellas C, Dirnhofer S, Semper H, 

Simonitsch-Klupp I, Horny HP, Valent P. Serum tryptase levels in patients 
with mastocytosis: correlation with mast cell burden and implication for 
defining the category of disease. Int. Arch. Allergy Immunol. Jun 
2002;128(2):136-141. 
http://www.ncbi.nlm.nih.gov/pubmed/12065914  

 
BACKGROUND: The serum tryptase level is used as a diagnostic marker in 
mastocytosis and is considered to reflect the burden of (neoplastic) mast cells 
(MC). METHODS: In the present study, serum tryptase levels were measured 
in patients with mastocytosis by fluoroenzyme immunoassay and compared 
with the extent of infiltration of the bone marrow (BM) by neoplastic MC, 
determined by tryptase immunohistochemistry. Sixteen patients with 
cutaneous mastocytosis (CM) and 43 patients with systemic mastocytosis 
(SM) were examined. RESULTS: In most patients with CM (defined by the 
absence of dense compact MC infiltrates in tryptase-stained BM sections), 
normal or near-normal serum tryptase levels (median 10 ng/ml, range 2-23 
ng/ml) were measured. By contrast, in the vast majority of patients with SM, 
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elevated serum tryptase levels (median 67 ng/ml) were found. In addition, 
there was a significant correlation between the grade of infiltration of the BM 
by neoplastic MC and tryptase levels in patients with SM (r = 0.8). Moreover, 
enzyme levels differed significantly among the groups of patients with 
different types of SM. The highest levels (>900 ng/ml) were detected in the 
patient with MC leukemia, 2 patients with slowly progressing SM and high MC 
burden (smoldering SM) and 1 patient with indolent SM. In contrast, in all 3 
patients with isolated BM mastocytosis (no skin lesions and no signs of 
multiorgan involvement), serum tryptase levels were <20 ng/ml. 
CONCLUSIONS: In summary, our data suggest that the measurement of serum 
tryptase is a reliable noninvasive diagnostic approach to estimate the burden 
of MC in patients with mastocytosis and to distinguish between categories of 
disease. 

 
 
421. Valent P, Horny HP, Escribano L, Longley BJ, Li CY, Schwartz LB, Marone G, 

Nunez R, Akin C, Sotlar K, Sperr WR, Wolff K, Brunning RD, Parwaresch RM, 
Austen KF, Lennert K, Metcalfe DD, Vardiman JW, Bennett JM. Diagnostic 
criteria and classification of mastocytosis: a consensus proposal. Leuk. Res. 
Jul 2001;25(7):603-625. 
http://www.ncbi.nlm.nih.gov/pubmed/11377686  

 
The term 'mastocytosis' denotes a heterogeneous group of disorders 
characterized by abnormal growth and accumulation of mast cells (MC) in one 
or more organ systems. Over the last 20 years, there has been an evolution in 
accepted classification systems for this disease. In light of such developments 
and novel useful markers, it seems appropriate now to re-evaluate and 
update the classification of mastocytosis. Here, we propose criteria to 
delineate categories of mastocytosis together with an updated consensus 
classification system. In this proposal, the diagnosis cutaneous mastocytosis 
(CM) is based on typical clinical and histological skin lesions and absence of 
definitive signs (criteria) of systemic involvement. Most patients with CM are 
children and present with maculopapular cutaneous mastocytosis (=urticaria 
pigmentosa, UP). Other less frequent forms of CM are diffuse cutaneous 
mastocytosis (DCM) and mastocytoma of skin. Systemic mastocytosis (SM) is 
commonly seen in adults and defined by multifocal histological lesions in the 
bone marrow (affected almost invariably) or other extracutaneous organs 
(major criteria) together with cytological and biochemical signs (minor 
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criteria) of systemic disease (SM-criteria). SM is further divided into the 
following categories: indolent systemic mastocytosis (ISM), SM with an 
associated clonal hematologic non-mast cell lineage disease (AHNMD), 
aggressive systemic mastocytosis (ASM), and mast cell leukemia (MCL). 
Patients with ISM usually have maculopapular skin lesions and a good 
prognosis. In the group with associated hematologic disease, the AHNMD 
should be classified according to FAB/WHO criteria. ASM is characterized by 
impaired organ-function due to infiltration of the bone marrow, liver, spleen, 
GI-tract, or skeletal system, by pathologic MC. MCL is a 'high-grade' leukemic 
disease defined by increased numbers of MC in bone marrow smears 
(>or=20%) and peripheral blood, absence of skin lesions, multiorgan failure, 
and a short survival. In typical cases, circulating MC amount to >or=10% of 
leukocytes (classical form of MCL). Mast cell sarcoma is a unifocal tumor that 
consists of atypical MC and shows a destructive growth without (primary) 
systemic involvement. This high-grade malignant MC disease has to be 
distinguished from a localized benign mastocytoma in either extracutaneous 
organs (=extracutaneous mastocytoma) or skin. Depending on the clinical 
course of mastocytosis and development of an AHNMD, patients can shift 
from one category of MC disease into another. In all categories, mediator-
related symptoms may occur and may represent a serious clinical problem. All 
categories of mastocytosis should be distinctively separated from reactive MC 
hyperplasia, MC activation syndromes, and a more or less pronounced 
increase in MC in myelogenous malignancies other than mastocytosis. Criteria 
proposed in this article should be helpful in this regard. 
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