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Abstract
In Acute Myeloid Leukemia (AML) patients, a diversity of clinical and hematological parameters has been
examined for possible value in calculating treatment response and survival. The study was conducted at National
Institute of Bone Diseases, Karachi (NIBD), Sind, Pakistan, a tertiary care and teaching hospital, affiliated with
Liaquat University of Medical and Health Sciences, Jamshoro. This study included 107 cases of de novo AML, both
male and female patients of ages between 10-60 years were selected randomly. The clinical features included fever,
weakness, loss of weight, vomiting, bleeding gums, liver and spleen enlargement, lymph node enlargement. The
Laboratory investigations included CBC (Complete Blood Count) specifically heamoglobin percentage, total
leucocyte count, platelet count and blast count: peripheral blood smears, bone marrow aspiration biopsy, trephine
biopsy, cytochemistry (Myeloperoxidase Staining, Immunohistochemistry (CD markers)) and DNA extraction for
genetic sequencing. Percentage, validity and cumulative index were calculated of all parameters. It was found that
about 70% of AML patients were adults and FAB subtype M2 of acute myeloid leukemia was more prevalent than
other subtypes, followed by AML, M1.

Keywords: Clinical and hematological profile; Acute myeloid
leukemia; Sindh

Clinical and hematological profile of Acute Myeloid Leukemia (AML)
in Patients of Sindh.

Introduction

Materials and Methods

Acute Myeloid Leukaemia (AML) is a collection of neoplastic blood
disorders categorized by the proliferation and growth of immature
hematopoietic cells in the bone marrow and blood. The high incidence
of AML is seen in adults, accounting for almost 80% of acute leukemia
in adults and only 20% of acute leukaemias in children [1]. Though
AML is a quite uncommon disease, it only accounts for about 1.2% of
cancer deaths in United States [2]. It is most commonly found acute
leukemia in adults. Its incidence increases with age. In patients with
acute myeloid leukemia (AML), the median age is about seventy years
[3] the majority of studies have found great occurrence of AML in
males, constituting a male to female ratio of 2.5:1 [4]. In 2013, males
have been accounted for more than 57 percent of the new cases of
leukemia [5]. Acute Myeloid Leukemia (AML) is actually a varied
selection of wide number of malignant neoplastic diseases that may be
grouped on the basis of morphological, cytogenetic and also with
molecular and genetics criteria [6]. The classification of acute
leukemias is carried on the basis of clinical, morphological,
hematological, immunophenotypic, cytogenetics as well as molecular
statistics [7]. Usually the French-American-British (FAB) system has
become the standard to classify AML into different sub-types [8]. The
different sub-types of AML are categorized on the stage of maturation
of precursors of WBC’s and their malignant transformation
characteristics at the time of initial diagnosis. The developing countries
have greater burden of cancer including hematological malignancies
due to population growth, aging and urbanization, changing dietary
habits, better control of infections, and increasing tobacco
consumption [9]. The objective of the present study was to assess the

The study was conducted at National Institute of Bone Diseases,
Karachi (NIBD), Sind Pakistan, a tertiary care and teaching hospital,
affiliated with Liaquat University of Medical and Health Sciences,
Jamshoro, 107 AML patients were included in this study. The selection
of patients was based on the availability of the sample. Ethical approval
for the study was obtained from the Ethics Review Committee of the
LUMHS Jamshoro, to which NIBD is affiliated and the written consent
for inclusion in the study was obtained from patients. Clinical details
were acquired by taking history on predesigned written performa.
Peripheral blood counts, peripheral smear examination, bone marrow
aspiration, trephine biopsy, cytochemistry and immunophenotyping
were used for diagnoses of all patients. Leishman stained bone marrow
aspiration smears were observed, evaluated and classified into one of
the eight FAB AML subtypes. Myeloperoxidase (MPO) stain was done
in all cases. Patients with DE novo AML and having the presence of
more than 20 per cent blasts in the marrow were included in the study.
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Results and Discussion
This study included 107 cases of de novo AML diagnosed, in sexes,
males and females (Figure 1) and between ages of 10-60 years (Figure
2), selected randomly. Fallowing clinical findings and laboratory
investigations were being carried on all patient of AML. These
included history/clinical findings, and laboratory investigations. The
clinical features included sex, age, fever, weakness, loss of weight,
vomiting, bleeding gums, liver and spleen enlargement, lymph node
enlargement (Figure 3). The laboratory investigations included CBC
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(Complete Blood Count) Specifically Hemoglobin Percentage, Total
Leucocyte Count, Platelet Count and Blast Count: Peripheral Blood
Smears, Bone Marrow Aspiration Biopsy Trephine Biopsy,
Cytochemistry (Myeloperoxidase staining, Immunohistochemistry
(CD markers)) and DNA extraction for genetic sequencing was done.
Gender

Frequency

Percentage %

Male

58

54.2

Female

49

45.8

Age

Frequency

Percent

10-15 years

15

14

16-40 Years

45

42

41-60 Years

47

43.9

˂8.0 gm/dl

Frequency

Percent

8-10 gm/dl

49

45.8

˃10 gm/dl

29

27.1

Total Leucocytes Count

Frequency

Percent

Leucopenia

7

6.5

Normal

10

9.3

Leucotyosis

90

84.1

Platelet Count

Frequency

Percentage

Thrombocytopenia

103

96.30%

Adequate

4

3.70%

Blast Range

Frequency

Percentage

20-40

19

17.75

41-60

25

23.36

61-80

26

24.29

81-100

37

33.64

Total

107

100%

Hemoglobin Level

seen in only 15(14%) of patients, lymphadenopathy was present in
(9.3%) cervical lymph nodes were most frequently involved.
Hemoglobin levels ranged between 4.3 to 12.5 gm/dl. Majority of
patients 49(45.8%) had Hb less than 8.0 gm/dl. About 27% patients
had values between 8 to 10 gm/dl.
Out of 107 patients of AML included in this study 90 patients had
leucocytosis accounting to 84.1%, while 7 had Leucopenia, their
percentage being 6.5% and only 10 patients had TLC within normal
limits. The White cell count was highest in patients with AML-M2 62.5
to 275×109/L, followed by M0 with a range of 36-257×109/L and, M1
had a range between 36-257×109/L while the lowest count was
observed M3, in the range of 18-81 and MDS 2-68×109 with an average
of 41×109. In this study 96.3% patients that is 103 out of 107 cases had
thrombocytopenia while only 4 patients, 3.7% had adequate platelets
(Table 1). In our study the most commonest FAB subtype in adults was
AML-M2, 41 patients out 107 AML cases at 38.3% followed by the M1
leukemia’s about 30 cases at 28%. AML-M3 accounted for 17 cases
(16%) of all adult AML. AML M4 7 (6.5%) cases and M5 6 (4.7%) and
M0 was less common subtype at 5.6%. There was no case of AML-M6
and M7 in our series, (Table 2 and Figure 4).

Figure 1: AML type in gender.

Table 1: Sex, age, hemoglobin level, total leucocytes count, platelet
count and blast range in aml patients.
Out of 107 patients of AML, selected randomly, there were 58 male
patients and 49 female patients constituting a male to female ratio of
1.18:0.84. It is more common in males than females (this is in
accordance with the study of American cancer society estimates 2014).
A male percentage was 54.2% while female patient’s percentage was
45.8%. All patients were divided into three age groups ranging from
10-60 years. In the age group 10-15 years there were 15 cases out of
107, comprising of 14.0%, in 16-40 years age group there were 45
patients accounting 42% while 47 patients in 41-60 years group about
43.9%. In this study, out of 107 patients of AML, majority of the
patients 81% presented with Fever, Pallor, and weakness, 53 patients
(49%) had weight loss, 13% presented with bleeding and swollen gums,
most commonly seen in AML-M4 and M5, Hepatosplenomegaly was
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Figure 2: AML type in age.
Acute Myeloid Leukemia is common in common in this part of
world including Pakistan and India [9]. It is grouping together of
disorders expressing a wide range of clinical, morphological,
immunophenotypic and chromosomal abnormalities. It has the lowest
survival rate amongst all leukemias. It is the most frequent form of
leukemia in adults. It accounts for about 25% of all leukemias in this
age group [6,7]. In this study, 107 patients of DE novo AML were
included. The male to female ratio was 1.4:1. A lot of preceding studies
had stated a greater incidence of AML in males though the male
prevalence is not as distinctive as in ALL [5,6] in a study by male
preponderance was also present, with a male to female ratio of 1.61:1.0.
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Greater incidence of all leukemia in males appears to rise as males are
relatively more exposed to work-related and environmental hazards as
has been submitted by some studies [10-12].
AML type

Frequency

Percentage

M0

6

3.4

M1

30

16.9

M2

41

23

M3

17

9.6

M4

7

3.9

M5

6

3.4

Total

107

100.1

Table 2: AML-subtypes.

Figure 3: Clinical features.
As regards age it was observed that at the time of presentation
majority of patients (85.9%) was in the group of 25-60 years and only
14.1% of cases were in between 10-25 years of age. The same tendency
has also been stated in many other studies done on adult patients
showing mean age of 60 years 8 with majority of their patients below
60 years (68%). Similar observations were made by N Braham-Jmili et
al.; they noted that 77% of their patients were less than 60 years age
[13].

Figure 4: AML-subtypes.
Disturbed hematopoiesis leads to the most common presenting
manifestations, i.e., anemia, infection, and bleeding tendency. Among
our patients majority presented with pallor and fever. Bleeding was
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also a common presenting feature. Similar findings have been reported
in other studies on AML [11,12]. Rogers et al. have documented that
pallor and fever were prominent feature in majority of subtypes [14].
Bleeding however was a prominent symptom in AML-M3. Most
common types of bleeding were epistaxis, gum bleeding and easy
bruisibilty [13]. According to Hassan et al. feeling of weakness; easy
fatigability and pallor were invariably present in all FAB types. In their
study on clinico-hematological features of AML, majority of patients
presented with fever. As it was observed by [9] that low grade fever,
progressive pallor, generalized weakness and bodyaches were the most
common symptoms. Bleeding manifestations were most frequent in
AML-M3 cases followed by M5, M1, M4 and M2, respectively [15].
Ghosh et al. from Tata Memorial hospital reported that majority of
their patients presented with fatigue and pallor. They also reported that
bleeding was most commonly seen in acute promyelocytic leukemia
and monocytic leukemia. Patients with AML-M3 have significantly
higher risks for intracranial haemorrhage than those patients with
other subtypes of AML. In our series, none of the patients presented
with intracranial bleeding. In AMLM3, there is also risk of bleeding
from other sites and the bleeding diathesis is either due to
thrombocytopenia alone or as a part of DIC [16]. In one of the local
studies done by Qazi et al. on bleeding diathesis in acute myeloid
leukemia it was noted that DIC was the most frequent in AML M3,
followed by M5 [17]. The FAB classification has been the major system
used by hematologists for more than 20 years. This classification is best
suited for places where sophisticated investigations like cytogenetic
studies and molecular studies are not available [18]. In our study most
common subtype was AML-M1 followed by equal number of M3 and
M4.
According to a study done in Japan on adult patients of AML, the
most frequent subtype was M2 followed by M3 and M4. Table 2 shows
comparison of AML subtypes with our study. As we look into the
frequency of FAB types in different age groups, it was noted that AMLM3 subtype though common below 50 years of age, not a single case of
M3 was seen in patients older than 50 years, the finding comparable
with a study done in Japan on elderly patients of Acute Myeloid
Leukemia [18]. In Acute myeloid leukemia extramedullary infiltration
by leukemic cells may cause lymphadenopathy, splenomegaly or
hepatomegaly. Lymphadenopathy is not as common as seen in acute
lymphoblastic leukemia. Hepatosplenomegaly however is more
frequent but massive hepatosplenomegaly is uncommon. In our
patients, hepatomegaly and splenomegaly were observed in 48% and
45% patients respectively. Majority had mild to moderate
hepatosplenomegaly.
Lymph node enlargement was noted in 33% patients. Gum
hyperplasia was seen in only 10% cases and majority of them belonged
to FAB types M4 and M5. Almost similar observations were made in
other studies. Gum hyperplasia however was more frequent in both the
studies (seen in 23%, 24% patients) as compared to our results and
majority of their patients were diagnosed as AML-M4, M5 and M1
subtype. Anemia is a constant feature in all acute leukemias and in
majority of cases is due to bone marrow infiltration leading to
decreased production and rarely due to decreased red cell life span and
autoimmune destruction. Evaluation of complete blood picture of our
cases showed that mean hemoglobin was quite low. Our results are
comparable with other studies [16].
Amongst adult patients with acute leukemias, 5% to 30% present
with
hyperleukocytosis
and
symptoms
of
leukostasis.
Hyperleukocytosis is defined as a total peripheral WBC above
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100×109/L. Hyperleukocytosis increases the blood viscosity and is
associated with the aggregation of leukemic cells in the
microcirculation. Complications from hyperleukocytosis are much
more common in AML than in ALL. In our study 11% of patients
showed hyperleukocytosis. One interesting finding in our study was
that majority of patients with hyperleukocytosis were AML-M1 cases.
In one of the studies on the clinical course of patients with AML
looked for the impact of WBC count on the initial course and overall
outcome of these patients it was observed that white cell count greater
than 100×109/l had lead to significantly more deaths during the first
week of therapy than did patients with count less than 50×109/l.
Thrombocytopenia is a well-known manifestation of acute
leukemias. In our study, 95% patients developed thrombocytopenia
and a low platelet count was observed consistently in AML-M2 and
M3. The association of bleeding with platelet count has been well
documented in the literature. Gaydos et al. were the first to document
this finding in patients with acute leukemia in 1962. They
demonstrated that there was a linear relationship between bleeding
and platelet count [19]. It is generally noted that clinically significant
bleeding occurs in approximately 20% to 32% of thrombocytopenic
patients with AML (excluding patients with Promyelocytic leukemia)
[19,20]. In addition to thrombocytopenia, numerous factors have been
suggested to increase the risk of bleeding including fever, sepsis,
infection,
anticoagulant
therapy,
medications,
coagulation
abnormalities, platelet function defects, hyperleukocytosis or recent
bone marrow transplantation. Qazi et al. conducted a study to look
into the problem of bleeding in cases of AML. They correlated this
feature with thrombocytopenia alone or DIC. All their cases had
thrombocytopenia [17].
It was present alone in 70% and as a part of DIC in the remaining
30% of cases. DIC was the most frequent in AML M3 followed by
AML-M5 and M2, respectively. Relationship to age in their study
showed that DIC was the most frequent in the old age group (23.3%),
i.e., between 65 and 75 years [17]. Pancytopenia is not a common
finding in AML as majority of patients have high leukocyte count
though platelet counts and hemoglobin are decreased in majority of
patients. Pancytopenia is associated complications of susceptibility to
life threatening infections and bleeding tendency. It is not a disease
entity itself but a hematological manifestation of several different
disease processes. These disorders may affect bone marrow either
primarily or secondarily, resulting in the manifestation of
pancytopenia. In our study pancytopenia was noticed in 19.6%
patients and bicytopenia in 68% patients. A study done in Nepal to
look into the causes of pancytopenia showed that 3.7% of AML
patients [21]. Hypocellular acute myeloid leukemia and hypocellular
myelodysplastic syndrome represent a small (10%-15%) but a
significant number of patients diagnosed with myeloid malignancies.
In this study bone marrow was hypocellular in 12.5% cases.
Hypocellular AML mainly affects elderly and account for 5-10% cases
of de-novo AML. Both these conditions are associated with
pronounced pancytopenia and it is sometimes difficult to separate
these disorders from aplastic anemia. If not carefully examined,
separation between these conditions can be problematic one observer.

Conclusion
It is concluded that FAB subtype M2 of acute myeloid leukemia was
more prevalent than other subtypes, about 38.3%, followed by AML,
M1 28%. Overall types of acute myeloid leukemia were more
commonly seen in male patients. Age has significant effect being more
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common in adults. The frequency of AML increases in adults than
children in the 86/14% ratio. The majority of patients were anemic
with low hemoglobin levels less than 8 g/dl in 46% cases, leukocytosis
and thrombocytopenia. Low grade fever, progressive pallor,
generalized weakness, aneamia and body aches, lymphadenopathy, and
hepatospleenomegaly were most common clinical features in patients.
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