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Letter to the Editor
Mast cell activation syndrome: High frequency of skin manifestations and
anaphylactic shock
Dear Editor,

Mast cell activation syndrome (MCAS), is associated with mast
cell activation-related symptoms involving two or more organs.1,2

The disease in patients with MCAS does not fulfill the diagnostic
criteria for systemic (SM) or cutaneous mastocytosis.3 There is
limited information about the clinical and biological characteris-
tics of MCAS in clinical practice.1,2,4 The performance of the pro-
posed diagnostic criteria for MCAS has not been prospectively
assessed.1,2,4

Bone marrow tryptase has been shown to be a sensitive diag-
nostic tool for SM even in patients with normal serum tryptase
(ST).5

The primary objective of this study was to describe the clinical
and paraclinical characteristics of a cohort of patients with primary
MCAS. The secondary objective was to describe the usability of the
two available sets of diagnostic criteria for MCAS.

We included all consecutive adult patients with a diagnosis of
primary MCAS evaluated between April 2011 and May 2015.

The diagnostic of MCAS was established using the diagnostic
criteria defined by Valent et al. and/or those defined by Molderings
et al.1,2 The presence/absence of amonoclonalmast cell carrying the
D816V KIT mutation and/or expression of CD25 in bone marrow
determined the classification of patients as monoclonal MCAS
(MMCAS)/idiopathic MCAS (IMCAS) respectively.1

The following data were collected: demographic, presented
mast cell activation-related symptoms, classification of MCAS, his-
tory of anaphylactic shock and bone fracture, general osteoporosis
risk factors, and time between first clinical symptoms and MCAS
diagnosis. Laboratory values included level of mast cell mediators
in blood (tryptase, histamine, serotonin, chromogranin, and hepa-
rin), level of bone marrow tryptase, presence of mast cells by
immunohistochemical analysis with anti-CD117 antibodies (poly-
clonal rabbit; Dako Glostrup, Denmark) on bone marrow smear/bi-
opsy and, skin biopsy, molecular, immunophenotypic analysis of
bone marrow mast cells and, bone densitometry (Lunar Prodigy,
GE Healthcare®, UK).

Software Prism, Version 5.01 (Graphpad, Irvine, CA, USA) was
used for statistical analysis.

The diagnosis of MCAS was established in 23 patients: eight
(35%) male and 15 (65%) female with a median age of 47 years
(IQR: 40e64) at diagnosis time. The median time from first symp-
toms to diagnosis was 48 months (IQR: 12e168).
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Valent et al. diagnostic criteria could be fully assessed in nine
(39%) patients due to missing information/assessment regarding
biological criteria. Molderings et al. diagnostic criteria could be fully
assessed in 18 (78%) patients. Data are shown in Table 1.

Two (9%) patients had MMCAS defined by the presence of
D816V of KIT mutation and expression of CD25 by bone marrow
mast cells, and three (13%) had MMCAS defined only by pres-
ence of the expression of CD25.1 Eighteen (78%) patients had
IMCAS and one of these patients was subsequently diagnosed
with myelodysplasia.1

Twenty-two patients (96%) had skin manifestations: 10 (43%)
angioedema, 12 (52%) chronic urticaria, 15 (65%) pruritus and 15
(65%) flushing (Fig. 1).

Eleven patients (48%) had a history of idiopathic anaphylactic
shock: nine experienced only idiopathic anaphylactic shock and
two had an idiopathic and allergic anaphylactic shock. Nineteen pa-
tients (83%) presented with gastrointestinal symptoms (diarrhea,
vomiting, and/or abdominal pain) and three (13%) with pollakiuria.
One patient (4.3%) had a history of seven bone fractures in the
absence of osteoporosis risk factor. Data regarding symptoms are
summarized in Table 1.

No patient had increased mast cells in bone marrow biopsy as
defined by Molderings et al. In nine patients (39%) normal mast
cells were identified in bone marrow biopsy/smear and for seven
patients (30%) the number of mast cells identified in skin was
>20/field (x 40).

The median basal serum and bone marrow tryptase level were
5.3 mg/L (IQR: 3.4e7.6) and 7.57 mg/L (IQR: 4.02e10.75) respectively.
The median basal serum chromogranin, serotonin and histamine
level were 65 mg/L (IQR: 48.5e106) (normal: 27e94), 71 mg/L
(IQR: 40.5e148) (normal: 50e300) and 4.3 nmol/L (IQR:
2.4e5.05) (normal < 10) respectively. The median basal plasma
heparin level was 0 anti Xa UI/ml (IQR: 0e0.06) (normal < 0.037).

Bone densitometry was abnormal for two patients (8%): one pa-
tient (4%) had osteoporosis (hip T score �4.8) and one (4%) had
osteopenia (hip T score of �2). The patient with osteoporosis also
presented bone fractures. Serum heparin level was increased in
this patient, during a crisis of mast cell activation-related symp-
toms according to the formula defined by Valent et al.1

We show here that the delay in MCAS diagnosis is important (4
years). Skin manifestations (96%) and gastrointestinal symptoms
(83%) are very common and non-specific.4 The frequency of idio-
pathic anaphylactic shock (48%) seems more important than those
of SM (20%).6

The median basal serum and bone marrow tryptase levels are
within normal limits even in patients experiencing serious mast
vier B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
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Table 1
Diagnostic criteria, MCAS classification, skin and systemic mast cell activation-related symptoms presented by our patients.

Patient Age at first
symptom

Gender Valent et al. diagnostic
criteria

Molderings et al. diagnostic criteria Skin
involvement
(N ¼ 21)

Anaphylactic
shock
(N ¼ 11)

Others vascular
symptoms
(N ¼ 8)

Gastrointestinal
symptoms
(N ¼ 19)

Urinary tract
symptoms
(N ¼ 3)

Respiratory
symptoms
(N ¼ 2)

Response to
symptomatic
treatment (N ¼ 23)

#1 45 Women UK Yes (IIa þ IVb [chromograninez]) Yes (SU, A, F, P) Yes Yes Yes No No Yes
#2y 27 Women UK Yes (IIA þ IIb) Yes (SU, F, P) No No Yes No No Yes
#3 19 Women Yes (chromogramine) No (IIA) Yes (SU, A, F) No No Yes No No Yes
#4 58 Men Yes (heparine) No (IIA) Yes (SU, P) Yes No Yes No No Yes
#5 30 Women UK Yes (IIA þ IVb [chromogranine]) Yes (SU, A, F) Yes Yes Yes No No Yes
#6 69 Women UK Yes (IIA þ IVb [tryptase]) Yes (P) No No Yes No No Yes
#7y 60 Women UK Yes (IIA þ IIb þ IIIb) Yes (SU, F, P) No No Yes Yes No Yes
#8 51 Men Yes (tryptase þ

chromogramine)
Yes (IIA þ IVb [chromogranine]) Yes (A, F) Yes No Yes No No Yes

#9 6 Men Yes (histamine) No (IIA) Yes (A, F, P) Yes No Yes Yes No Yes
#10 52 Men Yes (chromogranine) No (IIA) Yes (SU, A) No No Yes No No Yes
#11 17 Men UK Yes (IIA þ IVb [tryptase]) Yes (A, F, P) Yes No Yes No No Yes
#12 27 Women UK Yes (IIA þ IVb [chromograninez]) Yes (SU, F, P) Yes Yes Yes No No Yes
#13 40 Men UK Yes (IIA þ IVb [chromogranine tryptase]) Yes (F, P) No Yes Yes No No Yes
#14 53 Women UK Yes (IIA þ IVb [chromogranine]) Yes (F, P) No Yes No No No Yes
#15 49 Men Yes (serotonine þ

chromogranine)
Yes (IIA þ IVb [chromograninez]) Yes (P) No Yes Yes No No Yes

#16 50 Women Yes (Serotonine) No (IIA) Yes (SU, A, P) Yes No Yes No No Yes
#17y 46 Women UK Yes (IIA þ IIb) Yes (SU, F, P) No No No No Yes Yes
#18 60 Men Yes (chromogramine) Yes (IIA þ Ib) Yes (SU, A, P) No Yes No No No Yes
#19 46 Women UK Yes (IIA þ IVb [heparine]) Yes (F) Yes No Yes No No Yes
#20 17 Women UK Yes (IIA þ IVb [chromogranine]) Yes (SU, A, P) Yes Yes Yes Yes Yes Yes
#21y 45 Women UK Yes (IIA þ Ib þ IIb þ IIIb) Yes (F, P) No No Yes No No Yes
#22 35 Women Yes (serotonine) Yes (IIA þ IVb [heparine]) Yes (F) No No Yes No No Yes
#23y 53 Women UK Yes (IIA þ IIb) No Yes No No No No Yes

Diagnostic Criteria of MCAS:
Yes: diagnostic criteria fullfield; No: diagnostic criteria examined and not fullfield; UK: unknown: could not be assessed.
Valent et al. diagnostic criteria:
Yes: presence of all the following criteria: (I). Typical symptoms of several recurrent and/or chronic systemicmast cell activation symptoms; (II). involvement of mast cells, documented by an increase of mast cell marker(s) in the
blood during a crisis or within 4 h following a symptomatic period, according to the formula: basic level of mast cell marker þ 20% þ 2 mg/L (trypstase, serotonine, histamine, chromogranine, heparine); (III). a major response of
typical clinical symptoms to antimediator-type pharmacological agents; (IV). absence of SM or cutaneous mastocytosis; and absence of other diagnoses that could explain the symptoms.
Molderings et al. diagnostic criteria:
Yes: presence of 2 major criteria or the second major criterion and at least one minor criterion, and absence of SM or cutaneous mastocytosis, of other diagnoses that could explain the symptoms. The major criteria are: (IA) the
presence of multifocal or disseminated infiltrates of mast cells in bone marrow biopsies or in sections of other extra cutaneous organ(s), and (IIA) unique constellation of clinical complains as a result of a pathologically increased
mast cell activity (mast cell mediator release symptom). The minor criteria are (Ib) presence of mast cell in bone marrow (bone marrow smears or bone marrow histology) or other extracutaneous organs show an abnormal
morphology (>25%); (IIb) presence of mast cells in bonemarrow expressing CD2 and/or CD25; (IIIb) detection of genetic changes inmast cells from blood, bonemarrow or extra cutaneous organs for which an impact on the state
of activity of affected mast cells in terms of increased activity has been proven; (IVb) evidence of a pathologically increase of mast cell mediators by dosage of tryptase in blood, heparin in blood, chromogranin A in blood, other
mast cell specific mediators in blood and/or N-methylhistamine in urine. We performed only mediator in blood: tryptase, heparin, chromogranin A and serotonin.
Skin involvment:
SU, superficial urticaria; A, angioedema; F, Flushing; P, pruritus.

y Monoclonal mast cell activation syndrome.
z Increased basal serum chromogranin level in patients under proton pompe inhibitor treatment.
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Fig. 1. Flushing in a patient with IMCAS.
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cell activation-related symptoms showing the limited utility of
these parameters to establish MCAS diagnosis.4,5

Bone involvement seems be present (8%) in primary MCAS pa-
tient. Currently, the biological rationale for bone involve-
ment in MCAS is unknown. Presumably, heparin and histamine
released by mast cells may promote osteoporosis leading to
bone fracture.7,8

The five (22%) patients with MMCAS, having one or two minor
criteria of SM could be classified as pre-SM according to Pardanani.9

Analysis of the usability of the available diagnostic criteria for
MCAS shows that both diagnostic criteria have good sensitivity.
However, some laboratory investigations proposed as criteria are
not easily performed in practice. For example, the measurement
of N-methylhistamine in urine could not be assessed in all centers.
Increase in chromogranin A is difficult to interpret in patients tak-
ing proton pump inhibitors (3/23 patients).10 For patients experi-
encing anaphylactic shock, stopping treatment to assess mc
markers during a crisis is difficult.4 The current diagnostic criteria
for MCAS should be harmonized and prospectively validated to
adequately identify patients with MCAS.

In conclusion MCAS is characterized by a high frequency of skin
manifestations. MCAS diagnosis is delayed by a mean of four years.
There is a need to harmonize MCAS diagnostic criteria to promote
earlier disease detection.
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