
In this issue of the journal, Valent and coworkers report
on diagnostic criteria for chronic myelomonocytic
leukemia (CMML), CMML variants, and pre-CMML

conditions.1 These CMML disorders have always been like
orphans, trying to find their place in a suitable environment.
They are rare entities but share chromosomal, molecular,
morphological, hematologic, clinical, and prognostic fea-
tures with other diseases in the large family of myeloid
malignancies. The French-American-British group classified
CMML as a myelodysplastic syndrome (MDS), based on its
similarity to refractory anemia with excess blasts, although
CMML “may have little in common with MDS showing
trilineage dyspoiesis”2 and despite the fact that CMML fea-
tures only minimal dysplasia in the erythroid lineage.

Pathologists and hematologists felt uncomfortable since
there are more differences than similarities between
CMML and MDS. World Health Organization classifica-
tions placed CMML in a “hermaphrodite” position between
myeloproliferative neoplasms (MPN) and MDS,3-5 taking
into consideration that there are proliferative characteristics
as well as hematopoietic insufficiency associated with
some degree of myelodysplasia. Despite all these efforts,
CMML was once described as “lost in classification”, as
none of the classifications adequately reflects the marked
heterogeneity of this group of myeloid neoplasms.6

A major problem with all myeloid neoplasias presenting
without significant excess of blasts, in particular the cases
presenting with monocytosis, is demarcation from reactive
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assessment is likely to be added to the routine work up
panel in the near future.4 Reflecting these guidelines,
Rogers et al. describe that while chromosomal fragility
assessment was performed in most children, telomere
length assessment was only performed at diagnosis in
one-third of them.

Registries are crucial tools in efforts to improve out-
comes for patients with rare diseases and their families.
They serve as a means of pooling rare data in a standard-
ized format in order to achieve meaningful sample sizes
for subsequent analysis and allow comparison to histori-
cal or international cohorts, facilitate collaboration, gener-
ate hypotheses for future testing, and provide a frame-
work for annotated sample collection and translational
research. Further, participation in registry reporting con-
tributes to achieving consistent and complete work up of
new cases and provides a means of formulation and dis-
tribution of educational opportunities including multidis-
ciplinary discussions which are so often needed in the
management of rare conditions. Registries allow for the
identification of patients, informing epidemiology assess-
ments and areas of need, and may assist with allocation
of scarce resources.  Registries may facilitate feasibility
assessments of and planning for clinical trials. The impor-
tance of registries focused on AA in particular is reflected
in the increasing number of publications describing
national outcome data in AA.2,12-14 In this edition of
Haematologica, Rogers et al. have made an important con-
tribution to this data pool, informing optimal diagnostic
and therapeutic approaches and, equally importantly,
highlighting opportunities for further research and discus-
sion in pediatric AA. 
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changes. The assumption that this problem might easily be
solved by detecting somatic mutations turned out to be a
false hope. Matters were complicated by the discovery of
“age-related clonal hematopoiesis”,7 also known as “clonal
hematopoiesis with indeterminate potential”,8 and “clonal
hematopoiesis with oncogenic potential”.9 These condi-
tions are associated with well-known hemato-oncological
driver mutations but do not necessarily lead to overt hema-
tologic malignancy. The older the patient, the less certain
we can be that detection of a somatic mutation is positive
proof of malignant disease. 

Against this background, an international working group
of hematologists and hemotopathologists met in Vienna
and developed proposals on how to tackle the diagnostic
problems in the gray area between reactive monocytoses
and acute leukemias with monocytosis.1

According to their suggestions, the heterogeneous group
of reactive monocytoses is now complemented by “idio-
pathic monocytosis of undetermined significance”, which is
conceptually equivalent to idiopathic cytopenia of undeter-
mined significance. The category of “idiopathic monocyto-
sis of undetermined significance” includes patients with

monocytosis that is neither attributable to a plausible med-
ical cause nor identifiable as a clonal proliferation.

These reactive or unclear monocytoses should be differ-
entiated from clonal disorders that carry a risk of progres-
sion to overt CMML or acute myeloid leukemia. Therefore,
“clonal monocytosis of undetermined significance” was
proposed, in order to classify a disorder that does not yet
fulfill the formal criteria of CMML. Very recently, another
group showed that patients with clonal monocytosis iden-
tified by targeted gene sequencing have a clinical outcome
similar to that of those with overt World Health
Organization-defined CMML.10 Accordingly, these “not-
yet-CMML” cases might also be called “clonal monocytosis
of clinical significance”. The relationship between these
conditions and CMML resembles that between “clonal
cytopenia of undetermined significance” and MDS.11 Other
clonal entities between reactive monocytosis and CMML
are “RASopathies”, which can develop into juvenile
myelomonocytic leukemia, as well as certain histiocytoses. 

However, a clinical hematologist is more likely to
encounter the three types of CMML, characterized by
either a more dysplastic or a more proliferative appearance,
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Figure 1. Relationship between different types of clonal monocytosis and demarcation from non-clonal, reactive monocytoses. EBV: Epstein-Barr virus; GM-CSF:
granulocyte-macrophage colony-stimulating factor; IMUS: idiopathic monocytosis of undetermined significance; ICUS: idiopathic cytopenia of undetermined signifi-
cance; CMUS: clonal monocytosis of undetermined significance; MDS-MLD: myelodysplastic syndrome with multilineage dysplasia; MPN-MDS: myeloproliferative neo-
plasm-myelodyplastic syndrome; CMML-SM: chronic myelomonocytic leukemia with systemic mastocytosis; MDS-EB: myelodysplastic syndrome with excess blasts;
JMML: juvenile myelomonocytic leukemia; AMML: acute myelomonocytic leukemia.



based on: (i) the percentage of bone marrow blasts, includ-
ing promonocytes, and (ii) the white blood cell count in the
circulation. The latter criterion, though, is artificial, since
most CMML cases present with a white blood cell count of
8-14x109/L, often oscillating around the cut-off value of
13x109/L. 

All types of CMML show similarities with certain types
of MDS. The paper by Valent et al. refers to a close relation-
ship between MDS with multilineage dysplasia and dys-
plastic CMML-0, MDS with excess blasts-1 and dysplastic
CMML-1, as well as MDS with excess blasts-2 and dysplas-
tic CMML-2. In Figure 1, we try to illustrate the relation-
ships within the large family of monocytoses.

Valent et al. propose the term “oligomonocytic CMML”
in order to emphasize, as also pointed out by others, that it
may be appropriate to diagnose CMML based on bone
marrow monocytosis and CMML-typical somatic muta-
tions, even if marked monocytosis is missing in the periph-
eral blood.12,13

The group also points out that CMML can display two
different types of acceleration and progression. On the one
hand, dysplastic CMML can adopt typical features of MPN
by showing accelerated proliferation with organomegaly
and constitutional symptoms, without necessarily produc-
ing an excess of blasts. This evolution from a dysplastic to
a proliferative type may be heralded by increasing white
cell counts, often accompanied by splenic enlargement. On
the other hand, progression of CMML in terms of increas-
ing blast percentage, i.e. from CMML-0 to CMML-1 or
CMML-2, often occurs without a marked increase in white
cell count or development of organomegaly. To complicate
matters, both types of evolution can occur simultaneously
or sequentially, and can be caused (or at least accompanied)
by clonal evolution in terms of new somatic mutations,
increased variant allele frequencies, or acquisition of chro-
mosomal aberrations. As disease evolution may be more
prominent in the bone marrow or peripheral blood, the
authors recommend classifying the disease according to the
highest blast count detectable. 

Finally, the authors recommend complementing the
group of CMML entities by including rare MPN-MDS vari-
ants, namely CMML with KITD816V+ systemic mastocyto-
sis, and MDS-MPN with PDGFRA/B, FGFR1, or PCM-JAK2
rearrangements, because these rare entities are often associ-
ated with pronounced monocytosis. 

The paper by Valent et al. provides a comprehensive
description of all the diagnostic tools needed to assign
patients to the appropriate category within the heteroge-
neous group of non-clonal and clonal monocytoses. It sum-
marizes our current knowledge and represents a starting
point for future refinements of the classification of bone
marrow disorders characterized by monocytosis.
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Chronic lymphocytic leukemia (CLL) is a paradig-
matic malignancy in which both cell-extrinsic
(microenvironmental) and cell-intrinsic (genetic)

factors contribute not only to the pathogenesis of the dis-
ease but also to disease evolution and outcome.1,2 In more
recent years, the genomic landscape of CLL has been
unraveled with the identification of “driver” gene muta-

tions associated with clinical aggressiveness and chemo-
refractory disease, such as ATM, BIRC3, NOTCH1, NFK-
BIE, SF3B1 and TP53.3-5 In addition to genetic aberrations,
we also know that the B-cell receptor (BCR)
immunoglobulin plays a pivotal role in driving the dis-
ease onset and evolution. The somatic hypermutation
status of IGHV genes divides patients into two major

p66Shc deficiency sets the scene for clinically aggressive chronic lymphocytic leukemia 
Richard Rosenquist

Dept. of Molecular Medicine and Surgery, Karolinska Institutet, Stockholm, Sweden

E-mail: RICHARD ROSENQUIST - richard.rosenquist@ki.se

doi:10.3324/haematol.2019.225904




