
Fax +41 61 306 12 34
E-Mail karger@karger.ch
www.karger.com

 Letter to the Editor 

 Int Arch Allergy Immunol 2011;155:306–308 
 DOI: 10.1159/000320381 

 Classification and Response Criteria in Mast Cell 
Disorders: Time to Revise? 

 Peter Valent    a     Hans-Peter Horny    b  

  a    Department of Internal Medicine I, Division of Hematology and Hemostaseology, Medical University of Vienna,
 Vienna , Austria;  b    Institute of Pathology Ansbach,  Ansbach , Germany 

of mast cell disorders  [8, 9] . Since then, the 
prognostic significance and value of this 
classifi cation have been confirmed in di-
verse observational and clinical studies 
 [10–12] . Later, in 2005, the EU-US Consen-
sus Group also defined response criteria 
for indolent and aggressive disease vari-
ants  [13]  and refined the classification pro-
posal  [14] . In 2008, an updated version of 
the WHO classification of hematopoietic 
neoplasms was published  [15] . Although 
this update did not adopt all recommenda-
tions proposed by the EU-US Consensus 
Group  [14]  the conceptual basis essentially 
remained unchanged  [15] . So far, no alter-
native concept for the classification and 
for response evaluation in mastocytosis 
has been presented.

  Nevertheless, we have the opinion that 
there is a need to refine both the classifica-
tion and the response criteria in forthcom-
ing years for a number of reasons. First, 
several new molecular, genetic, and im-
munological markers for the diagnosis of 
mastocytosis are available. Likewise, apart 
from KIT mutants, also other (KIT-inde-
pendent) pathways and targets may play a 
critical role in disease progression in ad-
vanced mastocytosis  [16] . In particular, 
KIT D816V is a mutant detectable in all 
categories of systemic mastocytosis (SM) 
including indolent SM (ISM) with normal 

 Dear Sir, 
 The purpose of our letter is to discuss 

and explore whether there is a need to re-
fine the WHO classification of mastocyto-
sis, disease-related criteria, and/or the re-
sponse criteria that have been defined by 
the consensus group between 2000 and 
2010. 

  Mastocytosis is a heterogenous group 
of disorders caused by an accumulation of 
mast cells in the skin and/or other organ 
systems. For many years, the exact rela-
tionship between mastocytosis and other 
hematopoietic disorders remained unclear 
and no robust diagnostic parameters were 
known. This changed by the recognition 
that mast cells are hematopoietic cells that 
form a separate lineage within the myelo-
poietic cell system  [1, 2] , and by identifi-
cation of immunological, molecular, and 
biochemical markers of neoplastic mast 
cells  [3–6] . In the late 1990s, European and 
US experts started a discussion on preex-
isting classification proposals and the pos-
sibility to update and merge these propos-
als into a consensus classification using 
novel molecular and biochemical markers 
and resulting criteria  [7] . The resulting 
concept was discussed extensively in the 
Year 2000 Working Conference on Masto-
cytosis in Vienna (August 31 to September 
3, 2000), and was adopted by the WHO, 
leading to the official WHO classification 
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life expectancy, but also aggressive SM 
(ASM) and mast cell leukemia (MCL), the 
leukemic variant of advanced SM defined 
by a poor prognosis and a short survival 
time  [3, 4, 17–19] . Therefore, novel mark-
ers and target pathways sufficient to sepa-
rate ISM from advanced SM (ASM/MCL) 
need to be defined. One potential pathway 
may lead to LYN activation and/or BTK 
activation in neoplastic mast cells in ad-
vanced disease  [16] . However, in this path-
way, the primary defect remains to be 
identified. Another marker is the CD30 
antigen, which is preferentially expressed 
by mast cells in ASM and MCL, but is not 
expressed (or expressed weakly) by mast 
cells in patients with ISM  [20] . Again, the 
molecular mechanisms and primary de-
fects that contribute to CD30 expression in 
neoplastic mast cells in high-grade SM re-
main unknown. Once revealed, such novel 
molecular markers may serve as  essential 
basis for refining/revising the  existing 
classification of mastocytosis. Whatever 
will be a decisive new diagnostic marker, 
the preferential expression of CD30 in 
mast cells in ASM and MCL suggests that 
both conditions are closely related disease 
variants. This is also consistent with the 
notion that ASM and MCL are indistin-
guishable by histological and phenotypic 
criteria. Finally, ASM often presents with 
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an increased number of mast cells in bone 
marrow smears and frequently progresses 
to MCL. In contrast to ASM, the percent-
age of mast cells in the bone marrow smear 
in MCL is  6 20%, which is the only defined 
discriminative feature/criterion (ASM vs. 
MCL)  [8, 9, 14, 15] .

  There are also other known molecular 
defects that have been identified in pa-
tients with SM, including the JAK2 V617F 
mutant, FIP1L1/PDGFRA, or AML1/ETO 
 [8, 9, 14, 15] . However, contrasting LYN, 
BTK, or CD30 expression, these targets are 
indicative of an associated clonal hema-
tological non-mast cell lineage disease 
(AHNMD). In these patients, a separate 
category of SM (SM-AHNMD) has been 
defined  [8, 9, 14] , and there is no need to 
revise or refine the classification in this 
 regard. Notably, the obvious advantage of 
this category is that the WHO frequently 
updates classifications and criteria, so that 
the AHNMD part in SM is automatically 
updated as well. However, as mentioned 
before, ASM and MCL may develop inde-
pendently of an AHNMD and the molecu-
lar defects causing transformation into 
ASM or MCL remain to be identified.

  There are also other unresolved issues 
that need to be addressed in the classifica-
tion of SM in the future. For example, 
whereas the WHO has adopted several 
myelodysplastic/myeloproliferative over-
lap disorders, they did not adopt the my-
elomastocytic overlap (SM criteria not ful-
filled despite overwhelming mast cell in-
volvement in advanced myelodysplastic 
syndrome  or acute myeloid leukemia)  [8, 
21, 22] . Moreover, a number of potential or 
provisional categories of SM, such as bone 
marrow mastocytosis, smouldering SM, 
splenic SM, occult SM, or well-differenti-
ated SM, need to be discussed  [14, 23] . The 
term ‘occult mastocytosis’ is used for a 
number of different conditions including 
mastocytosis obscured by an AHNMD 
and only discovered after cytoreductive 
therapy  [24]  and ISM presenting with 
small-sized mast cell infiltrates that are 
overlooked unless appropriate immuno-
histochemical and molecular tests are ap-
plied. A recently emerging issue is the re-
lationship between SM and the so-called 
monoclonal mast cell activation syn-
drome, a condition defined by the pres-
ence of 1 or 2 minor SM criteria including 
KIT D816V and symptoms of mast cell ac-
tivation  [25, 26] . Although there is a rela-
tionship to SM and some of the patients 
may indeed develop SM, it remains open 

whether monoclonal mast cell activation 
syndrome should be regarded as a subcat-
egory of SM or as a separate mast cell dis-
order. Finally, the classification and crite-
ria of cutaneous mastocytosis may need to 
be discussed and refined in the future.

  An important reason for revising crite-
ria could be improved therapeutic options. 
In particular, several new targeted drugs 
and treatment approaches are available, 
and the responses to certain drugs that can 
be achieved in clinical trials in the future 
may exceed responses seen with currently 
available drugs. However, so far, responses 
to cytotoxic and targeted drugs in ASM 
and MCL remain unsatisfactory. Likewise, 
no drug approach leads to complete hema-
tological responses with complete disap-
pearance of mast cell lesions and decrease 
of serum tryptase to normal in ASM or 
MCL. Therefore, response criteria still 
have to focus on cytoreduction and the im-
provement (or even normalization) of or-
gan function  [13, 14] . An important aspect 
in this regard is that mastocytosis is a com-
plex disease, and not all symptoms are 
caused by local destructive growth of mast 
cells. Therefore, response evaluation must 
not follow a simple multiparameter ap-
proach mixing symptoms of aggressive 
disease and mediator-related symptoms 
into one response category as has been 
proposed by others  [27] . Likewise, media-
tor-related symptoms may improve al-
though the patient progresses into MCL, 
or vice versa, mediator-related symptoms 
may worsen despite an improvement in or-
ganopathy caused by the mast cell infil-
trate. Here, it is of importance to note that 
pathways and targets controlling the re-
lease of mediators in mast cells are not 
identical to that controlling mast cell 
growth and survival, even if some of the 
available drugs like PKC412 (midostaurin) 
may block both survival and mediator se-
cretion in (normal and neoplastic) mast 
cells  [28] . Thus, based on the complexity of 
the disease, it seems clear that symptoms 
and findings in mastocytosis and their re-
sponses to (targeted) drugs should always 
be evaluated separately and in a stepwise 
approach  [14] . In a first step, the effect of 
the drug on organopathy caused by the 
 local mast cell infiltration (so-called C-
Finding) is determined  [14] . It is important 
to stress that stable disease has to be judged 
as success in patients with high- grade SM. 
In case of a response, the second question 
is whether the mast cell burden also de-
creased or whether the response was only 

a (pure) clinical response  [14] . Mediator-
related symptoms and osteoporosis/os-
teopenia need to be evaluated separately as 
these symptoms are usually not life-threat-
ening and can be managed quite effective-
ly using antimediator-type drugs  [8–11, 
14] . Notably, most of these patients have 
ISM and usually their disease will not 
 require cytoreductive therapy  [14] . Re-
sponses in these patients can still be het-
erogeneous and may be organ-specific. 
Likewise, in one and the same patient, 
 anaphylaxis may improve during therapy 
whereas skin lesions may progress, or vice 
versa. One and the same patient may de-
velop an ulcerative gastrointestinal dis-
ease during therapy although osteopo rosis 
is clearly improving. There are further ex-
amples like this, and from all these obser-
vations it seems clear that response evalu-
ation in SM is a complex issue and must 
follow established criteria, and it is impor-
tant to measure and document respons -
 es to certain drugs (histamine receptor 
blockers, immunotherapy, bisphospho-
nates, others) separately for each organ 
system. Respective guidelines including 
proposals for grading of symptoms and re-
sponse evaluation worked out by the con-
sensus group are available and should be 
applied  [14] . We recommend that such re-
sponse evaluation should be performed in 
each case and that the documented im-
provement in mediator-related symptoms 
should be included as important endpoint 
in clinical trials.

  In summary, we believe that the exist-
ing classification, diagnostic criteria, and 
response criteria prepared and defined by 
the consensus group between the years 
2000 and 2010 are still valid and sufficient 
to classify and manage all patients with 
mastocytosis. Due to the complexity of
the disease, however, it may sometimes be 
difficult, especially for the nonexperi-
enced clinician, to apply criteria. There-
fore, all patients with advanced mastocy-
tosis should be referred to specialized cen-
ters. In the future, it may be appropriate to 
refine diagnostic and response criteria in a 
consensus approach and consensus pro-
posal and to include novel molecular 
markers and parameters if possible. 
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