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Abstract: Chronic myeloid leukemia (CML) is generally diagnosed through findings such as marked leukocytosis at
full blood count or splenomegaly at physical examination, while isolated thrombocytosis is not an expected condi-
tion. This paper examines hematological values, clinical findings, cytogenetic and molecular genetic data from 3
cases of CML presenting with isolated thrombocytosis. In addition, potentially significant differences between cases
of CML presenting with isolated thrombocytosis and typical CML were investigated. No splenomegaly was present in
these patients, peripheral leukocyte numbers and formulae were normal, LDH and uric acid levels were lower than
in classic CML, while hemoglobin levels were higher. BCR/ABL levels were similar. In terms of CML risk scoring, since
the EUTOS scoring system is based solely on peripheral blood basophil percentage and splenic dimension it was not

considered appropriate for these patients.
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Introduction

Chronic myeloid leukemia (CML) is a hemato-
logical malignity deriving from reciprocal t(9,
22) in primitive hematopoietic stem cells.
Myeloid cells predominate at all series of matu-
ration, and there may be an increase in ery-
throid and thrombocyte numbers at peripheral
blood count; leukocytosis is the main finding,
however. An increase in myeloid precursors,
eosinophils and basophils are present at
peripheral smear. Marked splenomegaly, and
an increase in myeloid series at bone marrow
examination are typical [1, 2]. More than 30%
of megakaryocytes in the chronic stage of CML
are smaller than normal, with hypolubulated
nuclei. Nonetheless, there are instances of
Philadelphia chromosome positive (Ph+) CML
with isolated thrombocytosis (CML:T) or slightly
elevated granulocyte numbers. This special
CML group is described as Ph chromosome +
essential thrombocytemia, and the condition is
more frequent in women. It is characterized by
absence of splenomegaly, and smaller than
normal megakaryocytes with hypolobulated
nuclei in bone marrow [3, 4].

This paper presents hematological parameters,
clinical findings and cytogenetic and molecular
genetic data from three cases of CML present-
ing with isolated thrombocytosis. It also seeks
to identify potentially significant differences
between patients with CML presenting with iso-
lated thrombocytosis and patients with typical
CML.

Case reports
Case 1

A 77-year old woman had been followed for
approximately 20 years in another hospital due
to hypertension, diabetes mellitus and cerebral
ischemic attack. She was referred to our hema-
tology clinic when thrombocytosis was deter-
mined during routine checks. Her physical
examination in our clinic revealed no specific
finding, and she did not have splenomegaly.
Hematological and some biochemical parame-
ters at the time of diagnosis among Case 1 are
presented in Table 1. Full blood count revealed
thrombocytes: 711x10°/L, hemoglobin: 13.8 g/
dL, white cell count: 5.2x10°%/L. In peripheral
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Table 1. Full blood counts and some biochemical parameters among the cases at the time of diagnosis

Case 1 Case 2 Case 3 Normal Range

Full blood count

Thrombocytes (number/L) 711x10° 1.853x10° 1.277%x10° 150-450%10°

Hemoglobin (g/dL) 13.8 13 15.7 12-17

White cell count 5.2x10° 9.2x10° 11.1x10° 5-10x10°
Peripheral blood smear leukocyte formula

Neutrophil % 60.9 77.9 73.1 40-60

Lymphocytes % 31.8 17.3 21.4 25-35

Eosinophils % 1.5 2.4 2.6 1-5

Basophils % 0.3 1.2 1.3 0-1

Monocytes % 5.5 0.4 1.6 5-10
Selected Biochemical Parameters

Lactate dehydrogenase (U/L) 223 184.4 419 <248

Uric acid (mg/dL) 4.4 3.7 4.9 2.6-7.2

blood smear leukocyte formula: neutrophil
60.9%, lymphocytes 31.8%, eosinophils 1.5%,
basophils 0.3%, and monocytes 5.5%. In terms
of biochemical parameters, LDH was 223 U/L
(normal range: <248) and uric acid 4.4 mg/dI
(normal range: 2.6-7.2). JAK2 V617F mutation
was negative, BCR/ABL (P210)-major % IS
60.44 (+) positivity was determined. Bone mar-
row biopsy revealed normocellularity. Myeloid/
erythroid series ratio was normal, and an
increased number of small megakaryocytes
with hypolubulated nuclei were observed.
Philadelphia chromosome positivity was deter-
mined at conventional bone marrow aspiration
chromosome analysis. Risk classification was
performed at the time of diagnosis which
revealed high Sokal, moderate Hasford and low
Eutos risk scores. A diagnose of Philadelphia
chromosome positive CML was established,
and imatinib (400 mg/day) therapy was initiat-
ed. Complete hematological response was
achieved on the 3 month of therapy. BCR/ABL
(P210)-major level % IS from peripheral blood
on the 3 month was measured as 0.5658 (+)
positive. The patient was considered as optimal
responsive; and the imatinib therapy was
continued.

Case 2

A 70-year-old woman had been under follow-up
because of cerebral ischemic attack and coro-
nary artery disease. At a routine check-up
involving full blood count thrombocytosis was
determined and the patient referred to our
hematology clinic. Physical examination reve-
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aled no specific finding. And, she had no sple-
nomegaly. Hematological and some biochemi-
cal parameters at the time of diagnosis among
Case 2 are presented in Table 1. Full blood
count analysis revealed thrombocytes: 1.853
x10%/L, hemoglobin: 13 g/dl, white cell count:
9.2x10°%/L. Peripheral blood smear revealed
that leukocyte formula: neutrophil 77.9%, lym-
phocytes 17.3%, eosinophils 2.4%, basophils
1.2% and monocytes 0.4%. Levels of serum
LDH was 184.4 U/L and uric acid of 3.7 mg/dl.
JAK2 V617F mutation negative and BCR/ABL
(P210)-major % 1S: 262.6 (+) positivity was
determined. Bone marrow biopsy revealed in-
creased number of small megakaryocytes with
hypolobulated nuclei. Myeloid/erythroid series
ratio was within normal limits. Philadelphia
chromosome positivity was determined at con-
ventional bone marrow aspiration chromosome
analysis. At the time of diagnosis, risk classifi-
cation was performed which revealed high
Sokal, high Hasford and low Eutos risk scores.
Imatinib therapy (400 mg/day) was initiated
and a complete hematological response was
achieved on the 3 month of therapy. BCR/ABL
(P210)-major % IS was negative. Treatment
response parameters were compatible with
optimal response in controls at the 3, 6" and
12" months of therapy which is still con-
tinuing.

Case 3

A 30-year-old male patient presented to our
hematology clinic when thrombocytosis was
determined at full blood analysis, performed at
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another center due to findings of flu-like infec-
tion. Physical examination revealed no specific
findings, and he had no splenomegaly. Hema-
tological and some biochemical parameters at
the time of diagnosis among Case 3 are pre-
sented in Table 1. Full blood count values were
hemoglobin: 15.7 g/dl, thrombocytes: 1277
x10%L, leukocytes: 11.1x10°/L. Peripheral
blood smear revealed neutrophil 73.1%, lym-
phocytes 21.4%, eosinophils 2.6%, basophils
1.3% and monocytes 1.6%. The levels of serum
LDH and uric acid was 419 U/L and 4.9 mg/dlI,
respectively. JAK2V617F mutation was nega-
tive and BCR/ABL (P210) major % IS: 42.1 (+)
positive. Bone marrow biopsy revealed hyper-
cellularity with an increased number of mega-
karyocytes, micromegakaryocytic appearance
with hypolobulated nuclei. Myeloid/erythroid
series ratio was within normal range. Phila-
delphia chromosome positivity was determined
at conventional bone marrow aspiration chro-
mosome analysis. At time of diagnosis, risk
analysis revealed high Sokal, moderate Hasford
and low Eutos risk scores. Imatinib therapy
(400 mg/day) was initiated and complete he-
matological response was obtained at 3
month of the treatment, while BCR/ABL (P210)-
major % IS: 2.4 (+) positivity and cytogenetic
findings were compatible with major cytogenet-
ic response. The patient was considered non-
responsive to imatinib therapy, because com-
plete cytogenetic response was not achieved at
the end of the 1%t year of treatment. Mutation
analysis was performed, and no BCR/ABL gene
mutation was determined. The patient was
switched to nilotinib (2x400 mg/day) therapy.
But, no response was achieved. Then, dasat-
inib therapy was prescribed, and donor screen-
ing was performed.

Discussion

Although thrombocytosis is an expected finding
in CML, cases of CML presenting with isolated
thrombocytosis are very rare. And, CML patients
presenting with isolated thrombocytosis have
different clinical and laboratory characteristics.
Splenomegaly or hepatomegaly, the common
findings of CML (at 48-80% and 10-20%,
respectively), are typically absent in these
patients. Consistently, our cases, consisting of
two women and one man, did not have spleno-
megaly or hepatomegaly. Isolated thrombocy-
tosis was present in our cases, but there were
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no leukocytosis, low hemoglobin, eosinophilia
or basophilia, which are among to the common
laboratory findings in classic CML cases. In
addition, while LDH and uric acid elevations are
expected findings in classic CML, our patients’
LDH and uric acid levels were within normal lim-
its. Hypercellularity, another finding of typical
CML, was determined in one of the patient not
in the other two, and myeloid/erythroid ratio
elevation seen in typical CML was not present
in any of our cases.

Michiels et al. described the biological and his-
topathological characteristics of Philadelphia
chromosome (+) thrombocythemia cases that
without typical peripheral blood characteristics
of CML [3]. In their study, they reported three
new cases (all women) and analyzed reported
cases of Philadelphia chromosome (+) throm-
bocythemia. And, they indicated that majority
of the analyzed cases from literature consisted
of female gender which had no splenomegaly.
They documented that the major difference
between essential thrombocytosis and the
thrombocythemic form of CML is the presence
of small megakaryocytes with hypolubulated
nuclei in thrombocythemic form of CML, resem-
bling of typical CML [3]. Girodon et al. described
four cases with Philadelphia chromosome (+)
thrombocythemia without the typical character-
istics of CML [4]. Three of those patients were
male, with no splenomegaly, referred to hospi-
tal due to thrombocytosis. They determined
only thrombocytosis, with no findings sugges-
tive of CML at full blood count. However, the
presence of bone marrow hypercellularity and
absence of giant megakaryocytes was inter-
preted in favor of CML rather than essential
thrombocytosis. Cytogenetic and molecular
genetic analyses were also performed, and
Philadelphia chromosome (+) BCR/ABL fusion
gene was identified. In contrast to Michiels et
al., male gender predominated in the latest
small patient group [4]. In another study, a
woman with isolated thrombocytosis diagno-
ses with follicular lymphoma was reported as
JAK2 V617F mutation negative and Philadelphia
chromosome positive [5]. Kim et al. performed
a study intended to differentiate a single case
with leukocyte number elevation from essential
thrombocytosis due to thrombocytosis and
other myeloproliferative diseases, and des-
cribed that patient as a case of CML with ele-
vated thrombocyte numbers [6]. By reporting a
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single case with leukocyte number elevation
from essential thrombocytosis due to thrombo-
cytosis and other myeloproliferative diseases,
Kim et al. performed a study intended to differ-
entiate a single case with leukocyte number
elevation from essential thrombocytosis due to
thrombocytosis and other myeloproliferative
diseases, and described that patient as a case
of CML with elevated thrombocyte numbers [6].
Emilia et al. examined 112 patients with essen-
tial thrombocytosis. They identified BCR/ABL
fusion gene in only one patient, in whom acute
leukemia had developed 1 year later [7].

In contrast to the classic CML patients, the
majority of the patients in our CML group pre-
senting with isolated thrombocytosis were
female, and our patients were similar in terms
of gender distribution to those of Michiels et al.
[3]. Similar to other case reports, no spleno-
megaly, leukocytosis, basophilia, eosinophilia,
anemia, LDH elevation or uric acid elevation
were observed in our patients.

The Sokal, Hasford and Eutos risk classification
systems are used for risk scoring in cases of
CML, and there are no recommendations for
which scoring system should be preferred. In
cases of CML presenting with isolate thrombo-
cytosis, since basophil levels are normal and
no splenomegaly is present, as in our patients,
all patients can be classified as low-risk under
the Eutos scoring system despite registering as
moderate or high risk under the other risk scor-
ing systems. Indeed, one patient in our small
series was resistant to imatinib and nilotinib
despite being in the Eutos low risk group.

Conclusion

CML should clearly be considered in all cases
of isolated thrombocytosis, even in the absence
of leukocytosis. And Philadelphia chromosome
or BCR/ABL analysis must be performed. And,
from the data presented it could be suggested
that the use of the Hasford and/or Sokal risk
scoring systems, rather than Eutos, for initial
risk scoring is more appropriate for risk screen-
ing when diagnose of Philadelphia (+) CMLT is
made.

8802

Disclosure of conflict of interest
None.

Address correspondence to: Mustafa Yilmaz, Divi-
sion of Hematology, Faculty of Medicine, Karadeniz
Technical University, Trabzon 61080, Turkey. Tel:
+90 462 77 07; E-mail: mustafa.yiimaz@ktu.edu.tr

References

[1]  Kurzrock R, Gutterman JU, Talpaz M. Themo-
leculargenetics of Philadelphia chromosome-
positive leukemias. N Engl J Med 1988; 319:
990-8.

[2] Druker BJ. Translation of the Philadelphia chro-
mosome into the rapy for CML. Blood 2008;
112: 4808-17.

[3] Michiels JJ, Berneman Z, Schroyens W, Kutti J,
Swolin B, Ridell B, Fernando P, Zanetto U. Phil-
adelphia (Ph) chromosome-positive thrombo-
cythemia without features of chronic myeloid
leukemia in peripheral blood: natural history
and diagnostic differentiation from Ph-nega-
tive essential thrombocythemia. Ann Hematol
2004; 83: 504-512.

[4] Girodon F, Bailly F, Barry M, Favre B, Carli PM,
Mugneret F, Teyssier JR, Maynadié M. Philadel-
phia chromosome-positive thrombocythemia
without features of chronic myeloid leukemia
(CML) in peripheral blood. Ann Hematol 2005;
84: 409-10.

[5] Shibazaki M, Sumi M, Takeda W, Kirihara T,
Kurihara T, Sato K, Ueki T, Hiroshima Y, Ueno
M, Ichikawa N, Mori Y, Kobayashi H. Therapy-
relatedchronicmyelogenousleukemiafollowing
RFM therapy in a patientwithfollicularlympho-
ma. Rinsho Ketsueki 2014; 55: 970-4.

[6] Kim SY, Jeon YL, Park TS. Chronic myeloid leu-
kemia with extreme thrombocytosis. Korean J
Hematol 2012; 47: 6.

[7]1 Emilia G, Marasca R, Zucchini P, Temperani P,
Luppi M, Torelli G, Lanza F, De Angelis C, Gan-
dini D, Castoldi GL, Vallisa D, Cavanna L, del
Senno L. BCR/ABL rearrangement is not de-
tectable in essential thrombocythemia. Blood
2001; 97: 2187-2189.

Int J Clin Exp Med 2016;9(5):8799-8802



