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Abstract
The diagnostic criteria for chronic myelomonocytic leukemia were recently revised in the 2016 World Health Organization
classification update and include new and revised subtypes. In addition, molecular genetic studies have provided new
insights into the prognosis and diagnosis of this myeloid neoplasm. This review summarizes the 2016 changes to the
diagnostic criteria, discusses potential future changes that may impact diagnosis and provides an overview of recent
advances in the diagnosis and prognosis determination of chronic myelomonocytic leukemia.

Introduction

The 2016 revision to the World Health Organization
(WHO) classification of tumors of hematopoietic and lym-
phoid tissues includes a revision to the criteria for the
diagnosis of chronic myelomonocytic leukemia (CMML)
[1, 2]. CMML is a clonal hematopoietic neoplasm that
is more common in elderly patients with a male pre-
dominance. By definition, it is associated with monocytosis
and was once considered as a subtype of the myelodys-
plastic syndromes (MDSs). Many cases, however, present
with elevated peripheral blood white blood cell (WBC)
counts and organomegaly and CMML is now included
in the category of myeloproliferative/myelodysplastic
neoplasms along with atypical chronic myeloid leukemia
(CML), BCR-ABL1-negative, juvenile myelomonocytic
leukemia, myelodysplastic (MD)/myeloproliferative neo-
plasm (MPN) with ring sideroblasts and thrombocytosis,
and MD/MPN, unclassifiable [3]. This review will
summarize the changes from the 2008 to the 2016 WHO
classification in the diagnostic criteria for CMML and
describe potential future diagnostic considerations related to
the disease.

The overall incidence of CMML in the US is 0.35 cases
per 100,000 population [4] and a similar frequency has been
reported in a review of the Netherlands Cancer Registry [5].
Over 88% of patients with CMML are aged >60 years at the
time of diagnosis with a median age of 75 years. CMML
occurs most commonly in white males. The median overall
survival of CMML is 12 months; overall survival varies by
age but not by gender or ethnicity. Currently, the only
curative therapy for CMML is allogeneic stem cell trans-
plantation, but owing to advanced age at presentation such
therapy is not available for most patients. Hypomethylating
agents (azacitidine and decitabine) are currently the most
commonly used therapies for CMML [6].

2016 WHO diagnostic criteria for CMML

The 2016 WHO criteria for CMML are provided in Table 1
and the cytologic and morphologic features are illustrated in
Fig. 1. The diagnosis not only continues to require a per-
ipheral blood monocytosis of ≥1 × 109/L but now also
requires that at least 10% of peripheral blood white cells be
monocytes. This change simply removes some ambiguity in
the diagnostic criteria. The early descriptions of CMML by
the French–American–British cooperative group (FAB)
required 1.0 × 109/L and at least 3% peripheral blood
monocytes and said that most cases had monocyte counts
>10% [7]. Both the Third edition of the WHO Classification
in 2001 and the Fourth edition in 2008 stated that peripheral
blood monocytes were “almost always >10%” [8, 9] but a
specific percentage required for diagnosis was not clearly
stated in those editions. The current change to require >10%
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monocytes will help to exclude patients with high
WBC counts due to other etiologies that may have small
monocyte components that nevertheless meet the 1 × 109/L
threshold.

The diagnostic criteria continue to require exclusion of
CML, BCR-ABL1-positive, and rare cases of CML with the
p190 BCR-ABL1 fusion product may present with mono-
cytosis and mimic CMML [10]. The criteria now more
clearly require exclusion of other MPNs, including primary
myelofibrosis, polycythemia vera, and essential thrombo-
cythemia. Primary myelofibrosis, in particular, may develop
or have coexisting monocytosis, which is a poor prognostic
factor in that disease [11–14]. When monocytosis develops
in the course of the disease, it may be considered equivalent
to an accelerated phase. Monocytosis seen in patient with
polycythemia vera may also be associated with a worse

prognosis than in patients without monocytosis [15]. The
presence of morphologic features on the bone marrow of a
MPN and the presence of mutations (JAK2, CALR, and
MPL) associated with MPNs would support a diagnosis of
the MPN with associated monocytosis over a diagnosis of
CMML.

In addition to the MPNs, cases suggestive of CMML but
with coexisting eosinophilia must also have the various
genetic subgroups of myeloid/lymphoid neoplasms with
eosinophilia and gene rearrangements excluded. These
genetic abnormalities include fusions of PDGFRA,
PDGFRB, FGFR1, and PCM1-JAK2 [16]. Fusions invol-
ving PDGFRA, usually FIP1L1-PDGFRA, are often cryptic
and may be missed by routine karyotype analysis. Particu-
larly relevant to the differential diagnosis of CMML is the
fusion of ETV6-PDGFRB produced by the t(5;12)(q32;
p13.2) resulting in a neoplasm with both monocytosis and
eosinophilia that was originally considered a subtype of
CMML but is now considered a separate entity within the
group of myeloid/lymphoid neoplasms with eosinophilia
and gene rearrangements. Similarly to cases associated with
FIP1L1-PDGFRA, it also responds to tyrosine kinase
inhibitor therapy [17].

The diagnosis of CMML still requires that <20% blasts
and promonocytes (the latter are blast equivalent cells) be
present in both the peripheral blood and bone marrow. Bone
marrow examination is required to exclude acute leukemia
and to confirm CMML. The ability to distinguish blasts and
promonocytes from abnormal monocytes can be challen-
ging but is essential for proper diagnosis. Figure 2 illustrates
the morphologic features of each. Monoblasts have round-
to-oval nuclei with minimally to un-vacuolated, blue-
staining cytoplasm on Romanowsky-stained smears [18].
The blast nucleus has fine nuclear chromatin, often with
distinct nucleoli. In contrast, mature monocytes have folded
nuclei with vacuolated, blue–gray or pale pink staining
cytoplasm and clumped nuclear chromatin without nucleoli.
A promonocyte has nuclear folding and may have cyto-
plasmic vacuoles, similar to a mature monocyte, but
immature nuclear chromatin with or without nucleoli. When
considering a diagnosis of CMML or any monocytic or
myelomonocytic leukemia, blasts and promonocytes must
be counted together as blast cell equivalents. Not all blasts
in CMML are monoblasts and promonocytes; poorly dif-
ferentiated myeloid blasts can also be identified.

The final change to the 2016 WHO criteria for diagnosis
is reflected in a footnote related to the use of gene mutations
in the diagnosis. CMML can be diagnosed without a clonal
genetic abnormality when dysplasia affecting at least one
cell line is present or when monocytosis persists for at least
3 months and all reactive and paraneoplastic causes of
monocytosis are excluded. In the absence of dysplasia,
the presence of a clonal cytogenetic abnormality can be

Table 1 WHO 2016 diagnostic criteria for chronic myelomonocytic
leukaemia

• Persistent PB monocytosis ≥1 × 109/L and ≥10% of the leukocytes

•Not meeting WHO criteria for BCR-ABL1-positive CML, primary
myelofibrosis, polycythemia vera or essential thrombocythemiaa

•No evidence of PDGFRA, PDGFRB, or FGFR1 rearrangement or
PCM1-JAK2 (should be specifically excluded in cases with
eosinophilia)

• Fewer than 20% blasts in the blood and bone marrowb

•Dysplasia in one or more myeloid lineages. If myelodysplasia is
absent or minimal, the diagnosis of CMML may still be made if the
other requirements are met and

• an acquired clonal cytogenetic or molecular genetic abnormality is
present in hematopoietic cellsc

or

• the monocytosis has persisted for at least 3 months and

• all other causes of monocytosis have been excluded

CML chronic myeloid leukemia, CMML chronic myelomonocytic
leukemia, PB peripheral blood, WHO World Health Organization
aCases of myeloproliferative neoplasm (MPN) can be associated with
monocytosis or they can develop it during the course of the disease.
These cases may simulate CMML. In these rare instances, a previous
documented history of MPN excludes CMML, while the presence of
MPN features in the bone marrow (BM) and/or of MPN-associated
mutations (JAK2, CALR, or MPL) tend to support MPN with
monocytosis rather than CMML.
bBlasts and blast equivalents include myeloblasts, monoblasts, and
promonocytes. Promonocytes are monocytic precursors with abundant
light gray or slightly basophilic cytoplasm with a few scattered, fine
lilac-colored granules, finely distributed, stippled nuclear chromatin,
variably prominent nucleoli, and delicate nuclear folding or creasing.
Abnormal monocytes, which can be present both in the PB and BM,
are excluded from the blast count
cThe presence of mutations in genes often associated with CMML
(e.g., TET2, SRSF2, ASXL1, SETBP1) in the proper clinical contest can
be used to support a diagnosis. It should be noted, however, that many
of these mutations can be age related or be present in subclones.
Therefore, caution would have to be used in the interpretation of these
genetic results.
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sufficient for diagnosis. Only approximately 30% of CMML
cases, however, have a clonal cytogenetic abnormality with
trisomy 8 with or without additional abnormalities and
isolated loss of Y being the most common. Complex kar-
yotypes and chromosome 7 abnormalities are less common
but are associated with a poor prognosis [19, 20].

The use of molecular genetic abnormalities in the
diagnosis has been somewhat clarified compared to 2008.
This reflects the increased use of next-generation
sequencing in the diagnostic/prognostic assessment of
myeloid neoplasms. Most patients with CMML have
associated gene mutations, with mutations of SFRSF2,
TET2, ASXL1, RUNX1, SETBP1, RAS family genes, and
EZH2 being most common [21–24]. With extensive
sequencing, most patients have mutations of multiple
genes, a finding that may be useful for diagnosis with a
few caveats. Clonal hematopoiesis of indeterminate
prognosis (CHIP) [25–27] occurs in a high percentage
of older adults, the same demographic that may develop
CMML, but the presence of CHIP mutations is not
predictive for development of CMML. Moreover,
some CHIP-associated mutations (specifically TET2 and
ASXL1) are common both in CHIP and in CMML.
However, in the correct clinical setting (i.e., in a cytopenic
patient with monocytosis), the detection of multiple

mutations especially if inclusive of TET2 and SRSF2 can
be of help in supporting a diagnosis of CMML.

2016 CMML subtypes

The 2016 WHO classification expands the number of
CMML subtypes based on blast cell count from two to three
(see Table 2) with the addition of CMML-0. CMML-0 is
defined as <2% blasts in the blood and <5% in the bone
marrow. These cases were previously included in CMML-1.
The category of CMML-2 is unchanged. The addition of
CMML-0 is based largely on studies considering the
prognostic impact of peripheral blood blasts in CMML.
Onida and colleagues [28, 29] demonstrated improved
survival in CMML when no peripheral blast cells were
present and Schuler et al. showed improved survival in
patients with <2% peripheral blood blasts using the scheme
that is now adopted by the WHO. However, using the
Spanish Registry of MDS, Xicoy and colleagues [30]
recently found no difference between CMML-0 and
CMML-1 in a cohort of 859 patients. It should be men-
tioned, however, that the Spanish Registry study contained
a higher rate of low-risk cytogenetics and higher rates of
MD-type CMML (see later) than the study by Schuler et al.
In a recent study from MD Anderson Cancer Center, the

Fig. 1 a The peripheral blood in chronic myelomonocytic leukemia
must demonstrate monocytosis of ≥1 × 109/L with at least 10%
monocytes. Dysplastic changes, such as clumped nuclear chromatin of
neutrophils in this case, may also be present. b The bone marrow
aspirate has a granulocye/monocyte predominance in which the
monocytic cells may not be obvious. Background dysplastic changes,
as seen here in the erythroid precursors and megakaryocytes, are also

often present. c Cytochemical studies for non-specific esterase will
often identify more monocytic cells than suspected on the bone mar-
row aspirate. d The bone marrow biopsy is typically hypercellular with
a mixed cellular composition. e Immunohistochemsitry for CD14 may
highlight increased monocytes not suspected on the hematoloxylin &
eosin-stained biopsy
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2016 WHO CMML blast categories were not associated
with acute myeloid leukemia-free survival. Only a marginal
difference in overall survival (P= 0.0552) was identified
between the CMML-0 and CMML-1 groups in treatment-
naive patients, and CMML-0 more significantly correlated
with overall survival (P= 0.0278) compared to CMML-1
for patients with MP-type CMML [31]. The MD Anderson
study also had a slightly higher rate of MD-type CMML.
These data underline the limitations of a single parameter
determination and suggest that a multifactorial approach to
risk stratification is needed and that perhaps geographic
differences may also play a role in the utility to predict
prognosis in CMML.

Further separating CMML into MD and MP subtypes has
been controversial. The FAB proposed such designations
with the MD group defined by a WBC count of <13 × 109/L
and the MP group defined by a WBC count >13 × 109/L [7].
While dysplastic changes may be more common in the MD
group, they may also be seen in the MP group. Recent
studies comparing CMML patients based on these WBC
parameters have shown a significantly worse outcome for
patients with the MP type of CMML [28, 29, 31–33]. This
outcome difference was also seen within the CMML-0,
CMML-1, and CMML-2 subtypes [29]. Based on these
data, the 2016 WHO classification recommends further
subdividing cases of CMML into MD and MP subtypes.

Fig. 2 The spectrum of monocytes in chronic myelomonocytic leu-
kemia. The left column illustrates abnormal monocytes that do not
meet criteria for promonocytes (blast cell equivalents) or monoblasts.
Monoblasts are illustrated in the right column. The middle column
shows the variation in promonocytes, with fine nuclear chromatin,

similar to monoblasts, but nuclear folds more common in normal and
abnormal monocytes. The recognition of promonocytes is essential for
differentiatiing chronic myelomocytic leukemia from acute monocytic/
monoblastic leukemia. The latter diagnosis is made when blasts plus
promonocytes are ≥20% in the blood or bone marrow
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Future directions in the pathologic diagnosis or
CMML

While the 2016 WHO classification of CMML captures
some changes related to the disease, the study of CMML is
ongoing and additional advances have been made that may
impact future classification. These discoveries span the
spectrum of morphology, immunophenotyping, and mole-
cular genetics. While some were already described at the
time of the 2016 revision, the WHO process prefers to wait
for new findings to be confirmed in the published literature
before incorporating potential new findings.

Morphology

As previously stated, the 2016 WHO classification created
new blast cell cut-offs for the category of CMML-0, but
few studies have looked at the blast cell cut-off for dis-
tinguishing CMML-1 from CMML-2. Padron et al. [34]
evaluated a number of factors in a cohort of 1832 cases of
CMML, including the prognostic significance of bone
marrow blasts. In this patient population, a bone marrow
blast cell count of ≥7.5% was a better predictor of worse
overall survival than the traditional 10%. Loghavi et al.
also evaluated the optimal blast cell cut-off related to
overall survival and identified 8% as ideal in their entire
cohort, but when only treatment-naive patients were con-
sidered, a 10% cut-off correlated best with overall survival
[33]. Further studies would be necessary to confirm
whether a change in the marrow criteria for CMML-2
is warranted.

While subtyping CMML in MD and MP types has
shown prognostic significance in several studies, as sum-
marized above, a recent multi-institutional study has sug-
gested refinements to the 13 × 109/L WBC threshold and
have proposed a three-tier categorization: an MD type
defined as a WBC count of <10 × 109/L with no peripheral
blood immature myeloid cells and no splenomegaly; a
mixed MD/MP type with either 10–20 × 109/L WBCs or
WBC <10 × 109/L but the presence of peripheral blood
immature myeloid cells or splenomegaly; and an MP type
with >20 × 109/L WBCs [35]. This approach resulted in a
prognostic difference for all three groups, with a worse
prognosis for the MP group, the best prognosis for the MD
group, and an intermediate prognosis for the mixed group.
Mutational differences were also present between groups
with less frequent SRSF2, ASXL1, and RAS family muta-
tions occurring in the MD type.

The presence of fibrosis in CMML (CMML-F) has been
recently studied in detail by several groups. The frequency
of fibrosis in CMML varied greatly in these studies, and
some studies accepted any degree of fibrosis (i.e., at least
MF1) for inclusion, while others only accepted MF2

fibrosis. The fibrosis criteria used, however, do not appear
to entirely explain the variation in incidence. Petrova-Drus
et al. [36] found >MF1 fibrosis in 54% of 84 patients with
CMML; this was associated with increased splenomegaly,
increased bone marrow megakaryocytes, and decreased
progression-free survival but had no impact on overall
survival and no correlation with JAK2 V617F gene muta-
tions. Khan et al. [37] found fibrosis (>MF2) in CMML to
be associated with decreased hemoglobin levels, increased
numbers of ring sideroblasts, and, on multivariate analysis,
decreased overall survival but no significant impact on
event-free survival. In contrast, Gur and colleagues [38]
found >MF2 marrow fibrosis in only 3% of 651 CMML
cases studied, which was associated with higher WBC
counts, higher serum lactate dehydrogenase levels, and a
high frequency of JAK2 V617F gene mutations. The pre-
sence of fibrosis in this study, in contrast to the second of
the two other studies on fibrosis in CMML, did not impact
overall survival. The discrepant findings of the latter study
that included an unusually high number of cases associated
with JAK2 V617F gene mutations (50%), compared to 5.7%
in the Petrova-Drus et al. study that allowed a lower level of
fibrosis and 1.4% in the Khan et al. study that used the same
fibrosis criteria, are somewhat difficult to reconcile. The
very low rate of fibrosis in the one study that does not find
prognostic significance of fibrosis in CMML as well as the
significantly higher rate of JAK2 mutations in the latter
study suggests a difference in the case types studied. These
differences raise the possibility that cases of primary mye-
lofibrosis with monocytosis, mimicking CMML, may have
been included in the latter study and impacted the results.
Another recent report of patients with morphologic and
molecular genetic features intermediate between CMML
and primary myelofibrosis [14] raises the possibility of an
additional morphologic subtype or a “gray zone” myeloid
disease overlapping two diagnostic groups MDS/MPN
and classical MPN. While the data are not yet conclusive,
the presence of marrow fibrosis in CMML may be of
prognostic importance and can cause diagnostic difficulties.
The incidence and significance of this finding is worthy of
more study.

Recently, a series of patients with so-called “oligomo-
nocytic chronic myelomonocytic leukemia” were described
with blood monocytes ≥10% of the WBCs, but only
accounting for 0.5–1 × 109/L as an absolute value [39].
These patients were significantly younger than traditional
CMML controls and had fewer gene mutations than con-
trols. However, 38% progressed to overt CMML (median
time to progression: 12 months) and the gene mutations
present were the ones common to CMML (TET2, ASXL1,
and SRSF2). These findings raise the possibility of an oli-
gomonocytic CMML that may be currently misdiagnosed as
a type of MDS.
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Finally, CMML may occur in association with other
hematologic, and possibly non-hematologic, neoplasms.
The association of CMML with systemic mastocytosis is
well known and is a relatively common occurrence in sys-
temic mastocytosis with an associated hematologic neo-
plasm (SM-AHM). Many of the myeloid types of SM-AHM
are clonally related, but the prognosis of SM-AHM is
generally believed to be driven by the non-mast cell dis-
order. CMML associated with systemic mastocytosis,
however, appears to have a worse prognosis than similar
case without mast cell disease despite a relatively low rate
of transformation to acute leukemia [40]. A clonal rela-
tionship between mature plasmacytoid dendritic cells,
aggregates of which are relatively common in CMML, and
myeloid disorders was described over a decade ago [41].
Recently, however, clonally related dual neoplasms of
CMML and blastic plasmacytoid dendritic cell neoplasm
have also been described [42], suggesting the possibility of
more neoplastic cell plasticity than has been previously
appreciated.

Immunophenotyping

Flow cytometry has historically been of limited utility in the
diagnosis of CMML due to the lack of specific markers for
neoplastic monocytes. CD56 expression is often present on
CMML monocytes but may also be seen with other myeloid
neoplasms and may be detected in reactive monocytes,
especially after prior therapy or growth factor administra-
tion [43, 44]. In 2015, Seligmoglu-Buet and colleagues [45]
reported that the presence of high (>94%) proportions of
MO1 monocytes in the peripheral blood was a strong pre-
dictor of CMML. MO1 monocytes express CD14 but lack
CD16. The presence of >94% of this cell population in the
blood was a better predictor of CMML than the 1 × 109/L
cut-off currently used by the WHO. Since the publication
by Seligmoglu-Buet et al., other groups have demonstrated
similar findings (See Table 2) [46–48]; but one report
found an increase in MO1 monocytes in atypical CML,
BCR-ABL1-negative [48]. If such testing moves to routine
use, this type of immunophenotyping may become an
additional useful tool in diagnosing CMML in the correct
clinical and pathologic setting, including the so-called
“oligomonocytic” CMML subtype [49].

Molecular genetics

f specific genes in CMML differ in their freIncorporating
molecular genetic changes into the diagnostic approach to
CMML will become increasingly important as we learn
more about these genes and their interactions. Table 3
summarizes the reported frequency of various mutations in
CMML. While the detection of so-called CHIP genes
(DNMT3A, ASXL1, TET2) may not be particularly useful in
the primary diagnosis of CMML, once a diagnosis of
CMML is made detection of mutations in ASXL1 is a poor
prognostic indicator, associated with significantly decreased
overall survival [22, 32, 50, 51]. Mutations in SRSF2
[22, 52], RUNX1 [32, 51, 53], SETBP1 [51], RAS pathway
genes [22, 31, 51], EZH2 [22], CBL [53], and DNMT3A
[54] have also been reported as independent poor prognostic
indicators, although DNMT3A mutations are relatively
uncommon in CMML. Additionally, some gene combina-
tions are known to impact prognosis. For example, muta-
tions of EZH2 in conjunction with ASXL1 mutations are
associated with an even worse prognosis [55] while muta-
tions in TET2 in the absence of ASXL1 mutations are
associated with an improved prognosis [56]. The total
number of mutations also impacts prognosis, with the pre-
sence of seven or more mutations significantly associated
with worse overall survival [21]. Similarly, mutations
involving four or more pathways are associated with
decreased overall survival [32].

Gene mutations may assist in more clearly defining the
MP versus MD subtypes of CMML rather than relying
solely on the peripheral blood WBC count. Mutations of
SF3B1 and U2AF1 are most commonly associated with
MD-type CMML [23] and mutations of TET2, SRSF2,
RUNX1, NRAS, KRAS, and EZH2 are most commonly
associated with the MP subtype [23, 31, 32, 55]. Mutations
of NPM1, although relatively uncommon, are associated not
only with both high WBC counts (MP subtype) [57] but
also with dysplasia [57, 58]. Late occurring mutations
in NPM1 in CMML are associated with fairly rapid pro-
gression to acute leukemia and a poor prognosis [59].
Despite these possible molecular genetic correlations
with subtypes of CMML, the WHO classification currently
distinguishes MP versus MD subtypes solely based on the
WBC count.

Table 2 Monocyte types in
chronic monocytic leukemia
compared to reactive
monocytosis, controls and other
neoplasms [45, 47]

Monocyte
type

Immunophenotype Controls Reactive
monocytosis

Other
hematologic
neoplasms

Chronic
myelomonocytic
leukemia

MO1 CD14+/CD16− 84–87% 79% 84% >94% P<0.001

MO2 CD14+/CD16+ 4% a a 2%

MO3 CD14−/CD16+ 9% a a 1%

aVariation in results with no mean/median reported
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The molecular genetic findings of CMML also highlight
similarities and differences between CMML and possibly
related disorders. The mutations of specific genes in CMML
differ in their frequency and clinical significance from the

common genes mutated in MDSs [60]. Recently,
Montalban-Bravo and colleagues [61] compared the clinical
significance of genetic changes and gene mutations in
cohorts of MDS and mixed MDS/MPN, with the latter
group consisting predominately of cases of CMML. While
TP53 mutations were associated with a worse prognosis in
both groups, mutations of STAG2 impacted prognosis in
MDS but not in MDS/MPN and mutations of EZH2 as well
as the presence of ≥3 gene mutations impacted the prog-
nosis of MDS/MPN but not of MDS. Interestingly, the
presence of ≥3 gene mutations in MDS/MPN did not cor-
relate with the presence of a complex karyotype and suggest
the role of more subtle genetic events in CMML as com-
pared to MDS. In contrast, there appear to be genetic
similarities between CMML and atypical CML, BCR-
ABL1-negative (atypical CML). Meggendorfer and collea-
gues [24] found striking similarities between the two dis-
orders while the genetic profiles of MDS/MPN,
unclassifiable and MDS/MPN with ring sideroblasts and
thrombocytosis, the two other major adult categories of
MDS/MPN, demonstrated significantly different mutation
patterns. As mentioned, Hudson et al. [48] identified three
cases of atypical CML with >94% MO1 monocytes, also
suggesting an immunophenotypic overlap between atypical
CML and CMML. More studies will be needed to further
evaluate whether these currently distinct entities should be
considered as related.

Conclusion

The discovery of new morphologic, immunophenotypic, and
molecular genetic features in CMML provide more tools for
the pathologist to make an accurate diagnosis and provide
important prognostic information to treating physicians. These
methods will quickly spread to the diagnostic laboratory and
will assist in providing new, more refined criteria for the
diagnosis of CMML and possibly of new CMML subtypes.
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