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ABSTRACT:

Leukemia isa common malignancy and
commonest among below 15 years. Acute
leukemias can be classified as Acute
myeloidleukemia (AML) or Acute
lymphoblastic leukemia (ALL) depending
upon the cell types. AML incidence increases
with age, whereas ALL is common in children
and elderly. Cytogenetic abnormalities have
been shown to be associated with clinical
features as well as prognosis in acute
leukemias. In our part of Northeast India
there are fewer studies showing the
correlation of karyotyping  withclinico-
hematological profile of acute leukemias.
This study was conductedamong sixteen (16)
patients of acute leukemias; eleven (11) AML
patients and four (4) ALL patients over a
period of one year.Two out of sixteen patients
were found to have abnormal Kkaryotypes,
both  were AML patients.Clinical and
hematological findings of thepatients were
correlated with their karyotypes.
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1. INTRODUCTION:

Leukemia is caused by mutation of
the bone marrow pluripotent stem cells. The
neoplastic expansion results in abnormal
leukemic cells and impaired production of red
blood cells, neutrophils, and platelets. Among
patients less than 15 years, leukemia is the
most common malignancy.!

On the basis of cell maturity leukemias
can be classified into acute or chronic. When
blasts or immature cells predominate it is
termed as acute, whereas predominance of

mature cells is termed as chronic. Acute
leukemias can be classified as Acute Myeloid
Leukemia (AML) or Acute Lymphoblastic
Leukemia (ALL) depending on the cell
type.Annual incidence of acute leukemias in
the general population is about 4 per
100,000.> ALL is approximately five times
commoner than AML.! Incidence of AML
increases with age whereas ALL is primarily
a disease of children with a second peak in
elderly.?

Several studies have confirmed the
association between various cytogenetic
abnormalities, clinical pattern and prognosis
in acute leukemias. Cytogenetics or
Karyotyping is the most powerful single
indicator of outcome in acute leukemias.
There are fewer studies in this part showing
the pattern of acute leukemias and their
correlation with cytogenetic abnormalities. So
this study was conducted to address the issue
in this ethnic population.

1. MATERIALS AND METHODS:

The study was a hospital based and
observational study, and carried out among
16 patients admitted in Medicine and
Pediatrics department of Assam Medical
College and Hospital, Dibrugarh, during a
period of one year from 1°' September 2009 to
31° August 2010.All patients above one year
of age and patients diagnosed as AML or
ALL in bone marrow analysis were included
in the study. Patients below one year and
blast crisis cases of CML were excluded. In
each patient detailed history, clinical
exanimation and investigations like complete
blood count, peripheral blood smear, and
bone marrow  analysis  were done.
Karyotyping was done from specimens of
bone marrow aspirate.

I11. RESULTS AND OBSERVATIONS:
Out of the 16 cases, 11 were AML
and 5 were ALL. Among AML patients, age
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ranged from 10 to 92 years (median 35
years), whereas ALL patients were from 5 to
45 years (median 14 vyears). Most of the
patients with AML were female (n=8;
72.72%) and ALL were male (n=3; 60%).

The most common symptom in AML
was fatigue and weakness which was present
in all patients (n=11; 100%), followed by
fever (n=9; 81.81%), bleeding manifestations
(n=8; 72.72%), pain abdomen (n=6; 54.54%),
cough (n=6; 54.54%), bone pain (n=5;
45.45%), visual disturbance (n=2; 18.18%),
chest pain (n=1; 9.09%)and nausea/vomiting
(n=1; 9.09%). In case of ALL the most
common symptom was fever(n=5; 100%),
fatigue and weakness (n=5; 100%), followed

by bleeding manifestations (n=3, 60%), bone
pain (n=3, 60%), cough (n=2; 40%), pain
abdomen (n=2; 40%), nausea/vomiting (n=2;
40%) and visual disturbance (n=1; 20%).

AML patients had pallor (n=11;
100%), hepatomegaly (n=8; 72.72%),
splenomegaly (n=7; 63.63%),
lymphadenopathy, bone tenderness, skin and
mucosal infiltration (n=5; 45.45% each),
oedema (n=3; 27.27%), chloroma and icterus
(n=1; 9.09% each). Among ALL patients
common signs were pallor(n=5; 100%) and
hepatomegaly (n=5; 100%),followed by
lymphadenopathy (n=4; 80%), splenomegaly
and bone tenderness (n=3; 60% each).

Fig. A) Case no. 15:Patient with AML-M2 with chloroma of left orbit

Fig. B) Case no. 10: ALL patient with echymosis and petechiae in the abdomen
Fig. C) Case no. 13: Fundus of patient with AML-M2 showing retinal haemorrhages
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Fig. 1) SYMPTOMS OF ACUTE LEUKEMIAS
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Fig. 2) SIGNS OF ACUTE LEUKEMIAS

The mean hemoglobin inAML was
5.05 g/dl and in ALL was 2.87 g/dl. The mean
total count in AML was 91,681.8/mm?®,and in
ALL was 67,240/mm®. The mean platelet
count in AML was 45,463.6/mm?®,and in ALL
was 36,600/mm3. The mean bone marrow
blast count in case of AML was 81.63%
where as it was 88% in case of ALL.

Out of 11 cases, abnormal karyotype was found in
two (n=2; 18.18%) cases of AML. All other cases
of AML and ALL were having normal karyotype.
The abnormalities detected were:

(A) 47,XX,+8,add(17)(p13)[10]/48,XX,+8,ad
d(17)(p13),+21[10]

(B) 46,XX,t(8;21)(022;q22)[10]/Near
tetraploidy>90 Chromosome[10]
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Fig. 3) ABNORMAL KARYOTYPE IN ACUTE LEUKEMIAS

The patient with
47,XX,+8,add(17)(p13)[10]/48,XX,+8,add(17)(p13
),+21[10] abnormality was a 54 year old female
who presented with fatigue, bone pain, pallor and
bleeding manifestations. She was diagnosed as
acute promyelocytic leukemia (AML-M3). Unlike
other cases she was afebrile, did not have hepato-
splenomegaly or lymphadenopathy. There was

leucopenia and 57% bone marrow blasts. The
patient with  46,XX,t(8;21)(g22;q22)[10]/Near
tetraploidy>90 Chromosome[10] abnormality was
a 10 year old female who presented with fever,
fatigue, nausea-vomiting, pain abdomen , bleeding
manifestations, pallor, hepatomegaly, chloroma of
the eye and gum hypertrophy. Unlike other cases
there was no splenomegaly, lymphadenopathy or
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bone tenderness. She was diagnosed as acute
myeloid leukemia with maturation (AML-M2). The

total count was 54,000/mm?® and platelet count was
only 5000/mm® with 53% bone marrow blasts.
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Fig. Dand E)Case no. 6: Karyogram showing:
47,XX,+8,add(17)(p13)[10]/48,XX,+8,add(17)(p13),+21[10]
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Fig. F and G)Case no. 15: Karyogram showing:
46,XX,1(8;21)(g22;g22)[10]/Near tetraploidy>90 Chromosome[10]

Out of 11 patients of AML five (n=5;
45.45%) expired and out of 5 patients of ALL
two (n=2; 40%) expired.

V. DISCUSSION:

In a retrospective study done by S.
Ghosh et al, (2003) among 260 patients of
AML it was found that the majority of the
patients (82%) had generalized weakness and
bleeding was present in 21.9% of patients.* In
another study done by GG D'Costa et al,
(1989) among the patients of acute leukemia,
it was observed that fever was the commonest
symptom, followed by weakness, bleeding
and bone pain. Hepatomegaly was more
common in AML.> Similarly present study
shows that the constitutional symptoms are
the prominent features of AML, but bleeding
manifestations,  hepato-splenomegaly and

lymphadenopathy were found to be more.
Tropical diseases and hemoglobinopathies are
more common in this part of the country
which may be a possible explanation.

In a study by M.F.N. Rego et al in
Teresina (2003) it was found that in ALL
fever was the most common clinical feature
found in 59.56% cases, followed by
lymphadenopathy in 54.84%, splenomegaly in
51.47% and hepatomegaly in 44.72%.° In
another study done by S. Advani et al, (1999)
in India among patients of ALL, it was found
that most patients had hepatosplenomegaly
(80%) and/or lymphadenopathy(79%).” Thus
findings in ALL in this study are similar to
that of the earlier studies.

Incidence of anemia was higher
(45.45%) in this study as compared to
previous reports published by GG D'Costa et
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al, (1989) which showed its presence in 25%
patients.>Anemia in this part of our country is
probably multifactorial and may include
nutritional, hemoglobinopathies and more
prevalence of tropical diseases.

In a study by A K Siraj et al, (2002)
among 259 newly diagnosed children with
precursor B-cell ALL from India, it was
found that only 23% of the patients presented
with  WBC >50 x10%1.® In another
retrospective study by Moe Wakui et al,
(2008) in Japan among the AML patients, it
was found that the median value of WBC
count was 13.7 x 10%1.°In the present study
the total count was higher in both AML and
ALL patients than previously reported.In a
retrospective study done by S. Ghosh et al,
(2003), it was found that the mean value of
bone marrow blasts was 57.6% in AML.* In
case of ALL, studies show that 81% of
children and 71% of adults have bone marrow
blasts more than 90%.'°Findings in the
present study are similar to that of the
previous studies.

In a study by Zheng J. et al, (2008) in
China it was found that abnormal karyotype
was present in 56.55% of the patients of AML
and the most common abnormality was
t(8,21) seen in AML-M2.'* This studyshowed
similar results, as t(8,21) was seen in AML-
M2. In another study by G.Kerndrup it was
found that 77.14% of the AML cases and
77.8% of the ALL cases had abnormal
karyotype. 38.23% of these abnormal
karyotypes had a simple clonal chromosome
aberration, and the remaining cases had a
complex karyotype.'? In the present study,
out of 11 patients of AML, 2 were having
abnormal karyotype and both of them had
complex karyotype.

In a retrospective analysis of children
with ALL by KeizoHoribe et al, (2000)
among 528 patients, 56.43% of patients
showed normal karyotypes, 9.2% were
hyperdiploids, 4.1% had the Phl
chromosome, 2.4% had the 1123
abnormality, and 27.65% had other abnormal
karyotypes.*®In this study out of 5 patients of
ALL, all of them had normal karyotypes but
findingsmay be limited due to less number of
patients.One patient with abnormal karyotype
in this study had leucopenia and the other had
leucocyte count of 54,000/cumm, which
differs from previous reports, as published
byJacqueline S. Hart et al, (1971) who found

that the frequency of abnormal karyotypes
increased with increasing leukocytosis.™

Moe Wakui et al, (2008) reported that
among AML patients, leucocyte count of
patients with t(8;21) was 1.4 x 10%I and
lower than in other subtypes.’ This study
showed similar results as the patient with
t(8,21) presented with lower leucocyte count.
Trisomy 8 with complex Kkaryotype was
associated with AML-M3 in this study.
Whereas Schoch C. et al, (2001) reported that
trisomy 8 was a very common abnormality in
AML, found in M2, M4, and M5."

In a study by Byrd JC et al, (1997) it
was found that t(8;21)(gq22;922) has a high
frequency of myeloid sarcoma.*®In another
study by K. Horibe et al, (2001) in Japan it
was found that in case of AML t(8;21) was
the most frequent abnormality among patients
aged 5 to 9 years.*’Similarly in this study the
patient with t(8;21)(g22;922) was a 10 year
old child who presented with chloroma of the
eye and was diagnosed as AML-M2.

In previous records published by
Hillman et al, (2005) it was shown that even
in the presence of a normal Kkaryotype,
internal mutations of the tyrosine kinase
receptor FLT3 is present in 30-40% of
patients with AML.*® In another study by A.
Usvasalo et al, among 27 adolescent ALL
patients with normal or failed karyotype at
diagnosis, microarray comparative genomic
hybridization  (CGH)  detected  cryptic
aberrations in 85% of cases.’

Therefore the finding of normal
karyotype in 9 out of 11 cases of AML and 5
cases of ALL stimulates us for further
genomic hybridization studies which may
reveal such cryptic abnormalities not detected
by conventional karyotyping.

V. CONCLUSION:

Acute luekemia still remains a
challenge for treating physicians, both in
adults and childrens because of high mortality
and morbidity. The present study aimed to
evaluate the clinical signs and symptoms,
severity of the illness and their correlation
with hematological profile and karyotype in
patients of Acute leukemia. Karyotyping is
donein patients of Acute leukemia by treating
physicians. But a methodical study
correlating the clinical and hematological
features with karyotyping was lacking in this
part of the country. In this regard this study
may be an eye opener, though the number of

DOI: 10.35629/5252-0502494499

[Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal Page 498



‘P' International Journal Dental and Medical Sciences Research
Volume 5, Issue 2, Mar - Apr 2023 pp 494-499 www.ijdmsrjournal.com

7

cases was less which might be a limitation.

Therefore a

study of longer duration

comprising a sizeable number of patients will
definitely reflect the exact picture of this
burning problem.
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