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Abstract:

BACKGROUND: Acute leukemia is a worrying condition that merits early diagnosis & treatment to attain a positive prognosis.
Molecular characterization helps in this regard and has thus been the focus of several studies recently but since molecular
characterization is an intricate process, easily detectable hematological indices may serve as correlates of FLT3 mutation in the
disease, serving the same purpose as molecular characterization but a lesser difficulty level and a lower cost.

OBJECTIVE: To determine and compare the hematological indices and clinical correlates of FLT3 mutation in acute myelogenous
leukemia and acute lymphoblastic leukemia.

METHODOLOGY: This descriptive analysis was carried out from January 2018 to December 2018 upon a sample of 94 newly
diagnosed cases of acute leukemia (chosen via non-probability, consecutive sampling) presenting to the Dept. of Pathology —
Liaquat University of Medical & Health Sciences, Jamshoro. Data obtained from laboratory records and patient interviews was
recorded into a self-structured questionnaire after taking written informed consent. The data obtained was analyzed using SPSS v.
20.0.

RESULTS: The mean age of the sample stood at 41 years (19 SD). 59.57% of the sample comprised of males while the remaining
40.43% were females. Among the total of 94 patients studied, polymerase chain reaction demonstrated FLT3 mutations in 6
(11.32%) of 53 AML patients and 2 (4.88%) of 41 ALL patients. Among the hematological and clinical findings most closely
correlated with FLT3 mutation, WBC was the most statistically significant.

CONCLUSION: After careful consideration, it can be concluded that no significant hematological correlates were identified,
other than WBC count.
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INTRODUCTION:

Research has shown an increase in the global
incidence of leukemia in recent years. In 2016, there
were 467,000 new cases of leukemia and 310,000
leukemia deaths. Leukemia was responsible for 10.2
million disease adjusted life years. Leukemia
developed in 1 in 118 men and 1 in 194 women
worldwide. Between 2006 and 2016, the global
leukemia incidence increased by 26% from 370,482 to
466,802 cases. [1]

Leukemia refers to malignancies of white blood cells.
The malignancies are rare and arise from
hematopoietic precursors. [2] This disease is divided
and sub-divided into many types. Acute leukemia, as
the name suggests, comprises of malignant aberrations
that are quickly fatal if not treated. [3] Their
characteristic feature is sudden uncontrolled growth of
immature hematopoietic cells at the cost of normal
marrow function. The two most common forms,
relevant to this study are Acute Lymphoblastic
Leukemia (ALL) and Acute Myeloid Leukemia
(AML). [4]

ALL, a malignant disease, arises from an array of
numerous aberrations at the genetic level in a solitary
lymphoid progenitor (B or T), altering the normal
proliferation of blast cells, increasing survival,
changing the matured form, and consequently
resulting in the fatal buildup of leukemic cells. [5] The
aberration events can further be sub-classified on the
basis of the different stages of T or B-cell maturation,
the knowledge of these individual sub-stages is
therapeutically not useful, and serves no purpose other
than of recognition of B-cell, B-cell precursor, T-cell,
and early T-cell precursor stage. [6]

AML, the most frequent acute leukemia in adults, [7]
is genetically typified by the accretion of somatically
acquired genetic changes in hematopoietic progenitor
cells altering normal mechanisms of proliferation and
differentiation. Thus resulting in accumulation of
myeloid lineage blasts cells in the bone marrow. The
cells disturb routine process of hematopoiesis, and
lead to failure of the bone marrow. The said failure is
the commonest reason leading to eventual death
among patients of AML. [8]

Owing to their vast and multi-factorial origin, the
exact pathogenesis of both of these hematopoietic
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malignancies is not clear, but strong evidence exists
that the fms-like tyrosine kinase 3 (FLT3) has an
important role to play. [9] In addition to identification
by molecular characterization, the presence of this
genetic aberration can be deduced to some accuracy by
clinical hematologic correlates. This research hopes to
bring to light, the correlating clinical and
hematological features that may serve as potential
indicators of the probable presence this mutation, thus
helping clinicians in the early detection and prognosis
of acute leukemia and resultantly, better induction and
consolidation therapy to prevent relapse

METHODOLOGY:

This descriptive analysis was carried out from January
2018 to December 2018 upon a sample of 94 newly
diagnosed cases of acute leukemia (chosen via non-
probability, consecutive sampling) presenting to the
Dept. of Pathology — Liaquat University of Medical &
Health Sciences, Jamshoro. Patients meeting the
inclusion criteria were enrolled for the study. Data
including age, gender, presenting complaint, clinical
and laboratory features (e.g. Subtype, Percentage of
blasts, Hemoglobin, Total leucocyte count and
Platelets count) of each patient were recorded at the
time of collection. Detailed laboratory investigations
including complete blood count, peripheral film, bone
marrow  examination, cyto-chemical stain,
immunohistochemistry/immune-phenotyping,
detection of FLT3 mutation by PCR were also
performed. A written informed consent was taken
from the study subjects for participation in the study.
The data was collected on standard, pre-structured
questionnaire by the researcher. Data obtained from
laboratory records and patient interviews was recorded
into a self-structured questionnaire after taking written
informed consent. The data obtained was analyzed
using SPSS v. 20.0.

RESULTS:

The mean age of the sample stood at 41 years (£19
SD). 59.57% of the sample comprised of males while
the remaining 40.43% were females. Among the total
of 94 patients studied, polymerase chain reaction
demonstrated FLT3 mutations in 6 (11.32%) of 53
AML patients and 2 (4.88%) of 41 ALL patients. The
most common presenting complaint reported by the
respondents was generalized weakness (92.55%),
followed by fever (87.23%). Bleeding was reported
least often (28.72%).
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Presenting Complaints
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The most mostly commonly deranged laboratory value was WBC count (77.66%), followed by Hemoglobin level
(67.02%) with a p value of 0.061 reaching near significant status. The least deranged laboratory value was serum
urea (36.17%).

Laboratory Investigations

Hb 67.02%

32.96%

. . 43.62%
Uric Acid

56.39%

37.23%
LDH

62.77%

0,
Serum Creatinine 43.62%

56.39%

0,
Serum Urea 36.17%

63.83%

Blasts 57.45%

42.55%

53.19%
48.81%

Platelets

WBC 77.66%

22.34%

0,
MCV 42.55%

57.45%

m De-Ranged W Within Range

Among the hematological and clinical findings most closely correlated with FLT3 mutation, WBC was the most
statistically significant derangement among all hematologic indices studied. (P value < 0.05).WBC was the only
statistically significant derangement among all hematologic indices studied. (P value < 0.05).
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WBC Count Break-Up
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More patients suffered anemia and thrombocytopenia than not. Anemia was more common than thrombocytopenia,
however, neither was statistically significant.

Aemia and Thrombocytopenia
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The individual correlation of hematologic & clinical findings is as follows.
Clinical Sign/Symptom Acute Myeloid Leukemia Acute Lymphoblastic Leukemia
Fever 47 35
Orthalgia 19 12
Vomiting 15 26
Bleeding 17 10
Generalized Weakness 47 40
H/O Blood Transfusion 12 21
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Deranged Laboratory Values Acute Myeloid Leukemia Acute Lymphoblastic Leukemia
Haemoglobin 33 30
MCV 29 13
WBC count 43 30
Platelet count 37 13
Blast cells 20 34
Serum Urea 16 18
Serum Creatinine 20 21
LDH 17 18
Uric Acid 19 22
DISCUSSION: normochromic) are the rule. As per the rule, ALL

The most common presenting complaint reported by
the respondents was generalized weakness (92.55%),
followed by fever (87.23%). Bleeding was reported
least often (28.72%). This is synonymous with known
facts about the condition which report bleeding from
the gums, bone pain, fever, frequent infections,
frequent or severe nosebleeds, lumps caused by
swollen lymph nodes in and around the neck,
underarm, abdomen or groin, pale skin and shortness
of breath to be among the chief complaints of ALL.
AML too has similar symptoms with bruising being
more marked than as seen in patients with ALL. [10,
11]

Our results also show that the most commonly
deranged laboratory value was WBC count (77.66%),
followed by Hemoglobin level (67.02%). The least
deranged laboratory value was serum urea (36.17%).
More patients suffered anemia and thrombocytopenia
than not. Anemia was more common than
thrombocytopenia, however, neither was statistically
significant. Among the hematological and clinical
findings most closely correlated with FLT3 mutation,
WBC was the most statistically significant.

Existing literature suggests that patients suffering
from AML often have an increased WBC count
despite having a decreased level of neutrophils in the
body. Interestingly enough, consequently the patients
have a heightened risk of infection upon hitting a
neutrophil counts of < 500 cells/uL or more
worryingly, especially after the count falls below 100
cells/uL, which is common in most cases of AML. [12,
13]

On the other hand, it reported that the WBC count is
greater than 10,000/pL greater than half of all patients
with ALL. But here again, the absolute neutrophil
count is often low. Another interesting fact is that
although the WBC count is markedly high,
symptomatology of hyper-leukocytosis is seldom
manifested among the patients. Thrombocytopenia.
Coagulopathies and anemia (normocytic and

diagnosis is made only after a minimum 30% presence
of lymphablast in the bone marrow aspirates. [14, 15]

CONCLUSION:

After careful consideration, it can be concluded that no
significant hematological correlates were identified,
other than WBC count.
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