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Abstract

Objective: Chronic leukemias are rare in childhood & CML is extremely rare in children. Imunophenotypic studies have
a limited role in the diagnosis of CML but are increasingly being used in CML blast transformation. Purpose of the study
was determine the clinical and laboratory and Flow immunophenotyping (FIC) features with Mutational analysis of blast
transformation of CML in children. Methods: 11 years analysis was done 187 cases of suspected CML were studied in
children and adolescents. Patients were evaluated at KMIO between 2004 to 2015. 97 cases had Bone marrow diagnosis
of CML. 22 cases peripheral smear was suggestive of blastic phase CML (20 %) were chosen for the study. Bone marrow
confirmation was available in all the cases. Cytogenetics and Molecular confirmation was also available in all cases. FIC
was done in 8/22(36%) cases. Mutations were studied in 7 cases. Results: The disease predominantly affected older
children more than 10 years 16/22(72 %). Male sex predilection was seen. Gender ratio was 1.4: 1. Most predominant
clinical sign was splenomegaly. Leucocyte count>100X10°/L was seen in all cases. Peripherals smear suggested CML in
all 22cases and bone marrow aspiration confirmed the diagnosis.17 Cases were at diagnosis. 5 Cases progressed to
blastic phase from chronic phase. Median year of transformation was 4 years. In 22 cases Phildelphia chromosome was
noted and 5 cases revealed additional markers PCR revealed p210 transcript in all cases. In 8 cases in the blastic phase
Flow cytometry immunophenotype was done. 5 cases were myeloid blastic phase, single case was mixed phenotype, 2
cases were lymphoid blastic phase. Conclusion: Imatinib highly effective in children with advanced phase of CML. This
is the largest, exclusive first reported series of blastic phase of CML in children from a single center. Only 5 cases
received Imatinib, All Scases attained remission; Cases are on follow up and continue to be in remission after a mean of 6
months.
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Introduction

Chronic Myeloid Leukemia (CML) is a stem cell
disorder and is clonal. Balanced translocation between
the long arm of chromosome [9] and
22,1(9:22)(q34;q11) also called the Phildelphia
chromosome is the hallmark of this disease [1]. CML

are rare in childhren, constitutes around 3% of
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leukemias in children [2,3]. Usual initial presentation is
chronic phase [4]. Blastic phase (BC) as initial
presentation of CML accounts for only 10% of all cases
[5]. We studied laboratory features including the clinical
features of blastic phase of CML in children. PS, BMA,
Cytogenetics, flow cytometry Immunophenotype (FCI)
were studied in detail with the special note on molecular
methods, including BCR-ABL transcripts and mutation
analysis. Present study is the first exclusive and largest
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exclusive study on crisis phase of chronic myeloid
leukemia in childhood from a single institution
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smear suggested CML in 101children. Bone marrow
aspiration, cytogenetics, PCR and flow cytometry

confirmed the diagnosis. Clinical features were
recorded. Anaemia was diagnosed when the
hemoglobin  levels was <10g/dL. Leucocyte
count>100X10°L  was seen in all cases.
Thrombocytopenia< 150x10° was recorded.

Methods

We reviewed the records of 187 children (1-17 years),
who were clinically suspected as CML in our institute
between January 2004 to December 2014. Peripheral

Results

Most of the patients were>10 years of age (16 children).7 children were between <10 years at initial diagnosis of CML.
There was a male preponderance (13 boys , 9 girls) with a gender ratio of 1.4 :1.

Abdominal fullness and pain was the most common symptom. Bleeding was seen in 2 patients. Only 2 patients had signs
of leukostasis, such as head ache, dizziness, visual and hearing disturbances. Single patient had priapism as the primary
complaint, he also had marked splenomegaly, Leucocyte count>100X10°L was seen ,and platelet count was low, LDH
was 1607U/L.

Splenomegaly was the predominant finding occurring 95% patients. Median size measured on ultrasound (USG) was 16
cm. Mild to moderate hepatomegaly on USG was seen in most patients. 4 children had lymph node enlargement. One
case with lymph node enlargement had priapism.

Blood tests for HIV, HBsAg and HCV were negative. Serum LDH levels range normal 45U/L to as high as 8980U/L.
Serum Alkaline phosphatase was within normal range in all cases. Hemoglobin value ranged from (6.5-10.6g/dL) median
hemoglobin was 5g/dl . Anaemia was seen in 80% cases.WBC count >100x10%L was seen in all cases. Platelet count
ranged from (35,000-11.26x10%L), 20 cases had thrombocytopenia.

CML was Classified according to WHO 2008 criterias, Bone marrow analysis revealed blastic phase (figl) in 22 cases(
20 %). Mean basophil was 8%. Bone marrow basophilia>6% were seen in all cases. Blast varied from 20% to 60%.

—— -

b

Fig-bone marrow aspiration showing increased blasts &basophils.

International Journal of Medical Research and Review Available online at: www.ijmrr.in 464 | Page



March, 2016/ Vol 4/Issue 3 ISSN- 2321-127X

Research Article

Michel Beven 10281 08 PB.002

4

gwﬁchal Beven 10281 08 PB.001 gﬂml Beven 10281 08 PB.001

85C-Height

CD5 PE
100 10" 102 10® 10

. :
400 600 8OO 1000 10° 10" 102 10 10t 109 10! 102 10® 10?
ESC-Height D45 PerCP cD19 FITC

...,cl\.mmm Beven 10281 08 PB.O0O3 -q-ékichel Beven 10281 08 PB.O04 10N.|‘k:he¢ Beven 10281 08 PB.005
5 = Ky
b [3}
e By S
= 5 871
u._e u-—E -—2! .
) e E
i 10% 10° 10' 162 10® 10t 10 104
CD33 FITC
anlchBI Beven 10281 08 PB.O06 gAlﬂhal Beven 10281 08 PB.006
mD
ge S
8-, 2
=3 ."{',-‘ e ‘w"
= ~ -y T T T -y
109 10! 102 10° 104 10?9 10! 102 10° 109
Anti-MPO FITC CD3APC
Gated cells in the blast region are
# positive for CD 34, CD33, CD117, CD13.
# Negative for CD19, cCD3, CD5, CD7, CD10. cCD79a, MPO.
fig 2- flow scatterograms showing Myeloid blastic phase
8 Md ZAID 7328 14 BMA.001 < _Md ZAID 7328 14 BMA.002 = Md ZAID 7328 14 BMA.003
3 m; 1 n; 3
= 27 23
g‘ EN 3 EN
T o o
3 8 =1 8=
@ B =
3 =1
o 13- g =] J
T e 1 2 3 4 e e ¥ 104
10 10! 102 10® 10t 10 10 10 10 10 10 10 10 10° 10
CD45 PerCP CD18 FITC CD10 FITC
Md ZAID 7328 14 BMA.004 < _Md ZAID 7328 14 BMA.0O5 < Md ZAID 7328 14 BMA 006
o

10! 2 108 104 10

10
CD33FITC

=
100

102 10! 102  10%®  10?
Anti-Myeloperoxidase (MPO) FITC

Md ZAID 7328 14 BMA.006

-t
o
o3
(=]
i 2
n_N
ge
a
O
(=]
E
10 10" 102 10® 10t
CD3 APC

Gated cells in the blast region are
# positive for: Tdt, CD34, CD19, CD1o with aberrant CD13.
# Negative for: cCD79a,cCD3, CD5, CD33, CD117, MPO.

fig 3-flow scatterograms showing lymphoid blastic phase

The Phildelphia chromosome the hallmark cytogenetic abnormality of CML was identified in all 22 cases. 5 cases had
additional chromosome abnormalities. Case 1: had 3 way translocation t(2.9:22) p22, q34, ql1.case 2:myeloid blast crisis
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had der (9), t(9:22), q34:q11.2.i(17)q(10). flow in this case expressed CD13, CD33, CD117 however MPO was
negative(fig2),e14qa2 transcript was evident on PCR. Case 3:Lymphoid blast crisis, had del8, dell13, del14, del17, del19,
add12,+3 mar, On flow cytometry Expression of CD 34, CD19, cCD79a, CD10 was seen(fig3). These blasts were
negative for cCD3, CD5, CD7, MPO, CD33, CD13, CD117. Case4:had del(6q),Case5:had+11. FIC categorized the 8
cases as 5 myeloid and single mixed phenotype, 2 cases as lymphoid blastic phase.

Discussion

CML is called as disease of “firsts” due to many
historical aspects [6,7,8]. CML results from the
reciprocal translocation of genes on chromosome 9 and
22. This leads to juxta position of the BCR gene on
chromosome 22 with the virus ABL gene. The fused
BCR-ABL protein has altered tyrosine kinase activity
[9,10,11]. It activates a number of intracellular signal
transduction pathways, resulting in increasing myeloid
proliferation and differentiation and decreasing
apoptosis resulting clinically as CML. CML has
become a paradigm of our understanding
leukomogenesis [6,7,1].

CML are extremely rare in childhood, constitutes
around 3% of leukemias in children [2,12,13]. Its rarity
was established by the following facts. Study from the
children’s oncology group included 23 centers & 31
patients . A comparison between imatinib and stem cell
transplant (SCT), as a treatment for childhood CML,
included 18 patients in the SCT arm & 30 patients in the
IMA arm.

In other studies, the patient number varied from 4 to 39
[6]. These studies confirm the rarity of this disease in
children. However higher incidence in Mumbai
pediatric age group SEER registries was recorded
[11,14]

In present study no association with radiation,
therapeutic radiation, industrial chemicals, or alkylating
agents [3] were noted confirming, no association of
above said in children with CML. Natural history of
CML is divided into chronic, accelerated and blast
phase [3].

Most patients are diagnosed in chronic phase [1]. In the
absence of treatment majority of patients progress from
CP to BP either suddenly or through a transition AP.
The transformed Phase are generally accompanied by
worsened performance status and by symptoms related
to severe anaemia, thrombocytopenia or marked splenic
enlargement [1].

The data on clinical presentation of CML in children is
sparse .This is the first reported series of CML in
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children which exclusively studied blastic phase of
CML , incidentally this is the largest reported series till
date. Also our study is the largest study from a single
center, catering to patients from the lower
socioeconomic status. In an analysis from the French

group, the maximum (47%) number of patients
belonged to the 10 — 14 year age group Similar to the
earlier study we had maximum number of patients
between 10-15years age group that is 10 cases ( 45%) .
As found in the analysis from the French group &
millot [12], males predominated in numbers in our
study also. This sex ratio may reflect a gender bias
because of male preference for the access to treatment
of this chronic disorder, more so in developing
countries [13,14].

Asthenia and splenic discomfort were the predominant
symptoms and splenomegaly was the predominant sign
in our study. Thrombotic and haemorrhagic
complication was not seen in the present study.
Surprisingly we had large number (20%)of the children
presenting in progressive phase 22 cases ( CML-BP),
this could probably reflect the health situation in
developing countries where routine blood tests were not
practiced as in developed countries and patients present
in the late phase of disease.

Frederic Millot [15] et al, reported the presenting
leukocyte counts to be higher in children, similar to his
study,20children in present study presented with WBC
count >100X10%/L, however the exact increased WBC
count couldnot be ascertained by the machine
accurately in our institute.2 cases presented in the
blastic phase despite normal platelet count. 20 cases had
thrombocytopenia.

Cytogenetic confirmation were available in all 22 cases
and additional markers in 5 cases.This highlights
importance of cytogenetics, where in cytogenetic
analysis can monitor for the acquisition of clonal
abnormalities and has an important role . BC as initial
presentation of CML accounts for 10% of all cases [5],
however study by Hugo Castro et al,Blast crisis was
observed in 78% of cases!!'¢!
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In the present study blastic phase of CML(20 %). In the
BP the blast lineage may be obvious morphologically
but often the blast are primitive or heterogenous and
cytochemical and immunophenotypic analysis is
recommended [1]. 60-80% BP are myeloid [1], Similar
to earlier studies we had 62% of BP in myeloid crisis.
In Myeloid BP the blasts may have strong, weak or no
myeloperoxidase  activity, but express antigen
associated with granulocytic, monocytic,
megakaryoblastic or erythroid differentiation [1,17].

20% of BP are Lymphoid. Most cases of Lymphoblastic
BP are precursor B in origin [1,17], but T lymphoblastic
origin also occur [1,17,18,19]. 25% of cases were in
lymphoid BP in our study, and all of them belonged to
Blineage. 25% of BP fulfills criteria for mixed lineage
[1]. We had a single case of mixed lineage.

The discovery of Imatinibmesylate completely changed
standard therapeutic approaches for all phases of CML.
The promise of targeted therapy for CML was approved
for the first time in 2001.Imatinib received accelerated
approval by AUS FDA in 2003 for the use in pediatric
CML [6], however there are very few literature
available regarding Imatinib use in children. Imatinib
occupies the adenosine triphosphate binding site in the
SH1 domain of the BCR-ABLoncoprotein [3].

Similar to many earlier studies [20], Imatinibmesylate
was used as first line therapy in patients with chronic
myeloid leukemia in blastic phase. Imatinib was
generally well tolerated as in earlier studies [21]. All
Imatinib treated patients attained remission, and are on
survived for mean of 6 months, continue to be on follow
up and are in remission. Patients in accelerated or blast
crisis or who fail to respond or responds suboptimally
for TKIs either because of intolerance or resistance,
should pursue stem cell transplantation [22].

It is important to follow up the patient to know the
cause of rising BCR-ABL levels by both mutation and
cytogenetic analysis. Detection of 2"Ph chromosome
indicates amplification of the BCR-ABL gene, as a
mechanism of Imatinib resistance [9].

In our study 7 cases underwent kinase domain mutation
analysis. However no mutations were detected in these
7 cases. Recommendation for patients with such
mutations is stem cell transplant, different kinase
inhibitor, or investigational treatments. Estimated 12
month overall survival in advanced phase of CML was
75% [12].

International Journal of Medical Research and Review

Research Article

All the Imatinib treated patients achieved remission and
are alive at median age of 6 months and continue to be
on follow up. This study represents the largest ,first
exclusive series of blastic phase of CML in children in
which the clinical signs, biology and laboratory
parameters including PS, BMA, Cytogenetics, PCR and
FIC were studied in detail. In the era of successful
BCR-ABL kinase inhibitor treatment for CML patients,
molecular monitoring ,mutation and cytogenetic
analysis helps to know the cause of imatinib resistance

(9]

There is definite need for more dialogue between the
medical fraternity in the developing and more affluent
countries especially regarding the so called rare diseases
in affluent countries, which is not so rare in developing
countries like India. There is need to create and fund
more venues for such dialogue. We have a moral
responsibility towards all cml children to provide
curative therapies so that each life can be lived to its
fullest.

Abbreviations: CML: chronic myeloid leukemia. WBC:
white blood cell. SCT: stem cell transplant. PCR:
polymerase chain reaction.PS: peripheral smear. BMA:
bone marrow aspiration, BP:blastic phase
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