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Hematological Parameters in a Tertiary Care Centre
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Abstract:

Objective: To determine the pattern of clinical features, hematological parameters and subtypes of acute myeloid
leukemia in our setup.
Material and method: This Cross-Sectional Descriptive study was done in Khyber Teaching Hospital, Peshawar,
from January 2015 to July 2017. All patients diagnosed as acute myeloid leukemia on bone marrow biopsy were
included in the study. The demographics, clinical data and hematological parameters were noted on a proforma
and results were drawn accordingly. Mean and standard deviation were used for quantitative data like age, while
frequency and percentages were used for qualitative data like gender.
Results: 41 cases were diagnosed as acute myeloid leukemia and were included in the study. Age of the study
sample ranged from 3 years to 65 years, with mean of 41 ± 9.8 SD years. The commonest chief complaint was
fever (51%), while the commonest sign was pallor (61%). There was decreased hemoglobin level and platelet
count. M-2 was the commonest subtype seen in 24 (59%) cases.
Conclusion: Acute myeloid leukemia occurs in younger age in our setup as compared to Western population.
AML-M2 was the commonest subtype in AML. Fever and pallor were the commonest clinical findings while
anemia and thrombocytopenia were the significant hematological findings.
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Introduction

Global incidence of AML is 3–4 cases per 100,000
population.1,10,11,12 Its incidence increases with
increasing age.3,4,8 The reported age of diagnosis of
AML is about 60-67 years.1,10,11,12 It occurs commonly
in males ,with male to female ratio of 2.5:1 3,4 The
incidence of AML is increasing even in developed
countries like Canada and Australia.13
The clinical features of AML are because of the
infiltration of the bone marrow and extramedullary
organs by myeloblasts.1,3 The bone marrow infiltration
by myeloblasts lead to bone marrow failure, which
presents as anemia, bleeding, infections and fever.1,3
Anemia is manifested as pallor and weakness.1,3 Fever
is a common presenting complaint in patients of
AML.3 Bleeding usually manifest in the form of
petechiae, bruises , epistaxis, melaena, hematuria and
gum bleeding.3 Hepatosplenomegaly is seen in up to
50% of the cases.1,3 Lymphadenopathy is not very
common in cases of AML.3 Gum involvement and
involvement of central nervous system is commonly
seen in AML-M4 and AML -M5 cases.1,3
AML is classified by the French-American-British
(FAB) group and World Health Organization (WHO)
[1,13,14]. The FAB group divides AML into 8 subtypes
i.e. from M0 to M7.1,13,14 This classification is done on

Leukemia is a hematological malignancy in which
there is excessive abnormal proliferation and
accumulation of malignant white blood cells in the
bone marrow.1,2 Acute myeloid leukemia (AML) is
malignant disorder of cells of myeloid lineage in the
bone marrow due to chromosomal abnormalities,
leading to accumulation of myeloblasts in the bone
marrow and infiltration to peripheral tissues.3 The
infiltration of tumor cells into the bone marrow causes
symptoms of bone marrow failure i.e. anemia,
infections, bleeding and pallor.2 Infiltration of tumor
cells
into
the
liver
and
spleen
causes
hepatosplenomegaly.1,2
The incidence of leukemia is gradually on the rise in
the developing as well as the developed countries.2,4,5,6
It is reported that the incidence of leukemia is
increasing in Northern areas of Pakistan for the past
few years.2,4,5,6,7,8 In the West, AML accounts for about
80% of all leukemias in the adults.1,4,9
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the basis of morphology of myeloblasts and
cytochemistry.3 However, in certain cases, help is
taken from immunophenotyping as the definitive
diagnosis cannot be made by morphology.3 The
W.H.O. classifies AML on the basis of morphology,
imunopheotype and cytogenetics.13,15 According to the
W.H.O., if the bone marrow has more than 20 %
myeloblasts, diagnosis of AML is confirmed.13
However, WHO also suggests that if certain genetic
alterations specific for AML are present in the patient,
the 20% blast criteria is not necessary.13,16 The cost and
availability of facilities for cytogenetic and
immunophenotypic analysis are a major limiting
factor due to which , WHO classification cannot be
used for patients in developing countries like
Pakistan.7,17 On the other hand, FAB classification
needs no advanced technology and can easily be
practiced in most laboratories.17 That is the reason
why FAB classification is used widely till now. 17
The present study was done to report the current
pattern of clinical features, hematological changes and
FAB subtypes in patients of AML in our setup.
Patients of diverse racial groups from all over the city
come to our tertiary care center. Thus, our study
establishes an existing trend of AML locally.

calculated for changes in the hematological
parameters and value of less than 0.05 was considered
significant.

Results

41 cases of AML included 22 females (54%) and 19
males (46%) were included in the study. Age of the
study sample ranged from 3 -65 years, with mean age
of 41 ± 9.8 SD years. Pattern of clinical features of the
study sample and referral (suspected) diagnosis for
which they were referred for bone marrow biopsy
(Table 1). Pattern of changes in hematological
parameters are shown in table 2 and 3. Pattern of FAB
subtypes in 41 cases of AML (Table 4).
Table 1: Pattern of clinical features and initial
referral (suspected) diagnosis in 41 cases of AML
Referral diagnosis: The suspected diagnosis for
which patients were referred for bone marrow
biopsy
CLINICAL FEATURES

Materials and Methods

This Cross Sectional Descriptive study was done in
Khyber Teaching Hospital, Peshawar, from January
2015 to July 2017. All patients diagnosed as Acute
myeloid leukemia on bone marrow aspiration and
biopsy were included in the study. Relapsed cases of
AML, patients on chemotherapy and radiotherapy for
AML were excluded from the study. Complete blood
counts were done on Sysmex hematology analyzer.
Bone marrow aspiration was done from posterior
superior iliac spine under local anesthesia. Slides were
stained with Giemsa stain. Myeloperoxidase was used
as special stain to confirm that blasts were of myeloid
lineage. The diagnosis of AML was made on the basis
of morphology on bone marrow aspiration
examination. 17 FAB-subtypes of AML were assigned
on the basis of morphology of peripheral blood film
and bone marrow aspirate. The data regarding age,
clinical features with which the patients presented,
changes in the basic hematological parameters (Total
leukocyte count, hemoglobin and platelet count), and
different subtypes of AML were recorded on a
proforma , and results were drawn accordingly. Mean
and standard deviation were used for quantitative
data like age, while frequency and percentages were
used for qualitative data like gender. The p-value was
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n (%)

Chief complaints
Fever

21(51%)

Easy fatigability

6(15%)

Weight loss
Bleeding:
Gum bleed

2(5%)
4(10%)

Hematuria

1(3%)

Per rectum

1(3%)

Generalized body aches

5(12%)

Anorexia

5(12%)

Joint pain
Physical examination

2(5%)

Pallor

25(61%)

Hepatosplenomegaly

17(41%)

Lymphadenopathy

4(10%)

Gum hypertrophy

2(5%)

Bruises/petechiae

7(17%)

Facial nerve palsy
Suspected /referral diagnosis*
Suspicion of leukemia

1(3%)
22(53%)

Pancytopenia

5(13%)

Bicytopenia (low Hb and platelet count)

4(10%)

Suspicion of lymphoma

3(7%)

Anemia work out

3(7%)

Hepatosplenomegaly

3(7%)

Isolated thrombocytopenia

1(3%)
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Table 2: Changes in the basic hematological
parameters in study patients (N=41)
Hematological
parameters

Total leukocyte count
(x109/L)
Haemoglobin (g/dL)
Platelet count (x109/L)

Range

Mean

SD

0.7 – 285

42

11

3-12
4-400

7.6
49

1.9
12

was showed by Kakepoto in his study.22 A study from
Brazil also reported female predominance in AML .13
However, literature and most of the studies suggest
male predominance in AML. 3, 4, 7, 13 ,21, 24, 25, 26, 27 In a
study done by Naeem R in 2017, there was male
predominance in AML shown by male to female ratio
of 1.5:1[1]. A study conducted in China also showed
male predominance in AML. 28
In the present study, the mean age of patients with
AML was 41 ± 9.8 years (range: 3-65 years). This
means that AML occurs in younger patients as
compared to Western countries, where AML generally
affects older individuals with 60-67 years of
age.13,24,25,29 Khan from Abbottabad reported median
age of AML to be 25 years with range of 5–65 years,
which is significantly low age limit for AML reported
so far.20 In a study done by Shahab F in 2014, mean age
of patients of AML was 31.4 years (range 1 - 80 years).7
Other studies in Pakistan report mean age of 37 years.
3,30,41,32 Naeem reported the mean age of presentation
of AML to be 28 years in his study.1 In studies done in
India, median age of AML was 30 years and in
Bangladesh, the median age was 35 years.18,33 Bekadja
from Algeria and Philip from India reported the mean
age of 44 years, and 40 years respectively, which is
same as that reported in the present study 26,27. It is
likely that the elderly patients may not be reporting to
the hospitals due to rapidly progressing course of
AML. In the Western countries, AML generally affects
older people with a median age of 60-67 years 34,35 A
study conducted in France showed that 60.6 % of AML
was observed in people aged 60 years and above.36 So ,
in our setup, AML is seen in younger patients as
compared to Western countries, and it warrants the
need for further studies to find the cause of AML at
such young age in our setup.
The clinical sign symptoms of AML are due to the
malignant cells replacing the normal hematopoietic
cells in the bone marrow, and infiltrating
extramedullary organs like liver and spleen.1 Anemia
and thrombocytopenia are common features seen in
all acute leukemias.4 In the present study, fever was
the commonest feature seen in 21 (51%) cases. Easy
fatigability was seen in 6(15%) cases. Weight loss was
seen in 2(5%) cases. Bleeding was seen from gums (in
10% cases) in the form of hematuria (in 3% cases) and
per rectum stool (in 3% cases). The commonest sign
was pallor, which was seen in 25 (61%) cases, followed
by hepato-splenomegaly (seen in 41% cases).
Lymphadenopathy was rare (in 10% cases). Gum
hypertrophy was seen in 2 (5%) cases. Facial nerve
paralysis was seen in only one case (5%) and that was

Table 3: Pattern of change in basic hematological
parameters in study patients (N=41)
Pattern

Total
Hemoglobin
leukocyte
count
Normal
7(17%)
2(5%)
Increased
26(63%)
Decreased
8(20%)
39(95%)
p-value*
0.59
0.02
*p-value determined by t-test.

Platelet
count
3(7%)
37(93%)
0.01

Table 4: Pattern of FAB subtypes in different age and
sex groups in 41 cases of AML
n (%)

Range

Mean

±SD

Age (years)

Females
n (%)

AML-M0
AML-M1
AML-M2
AML-M3
AML-M4
AML-M5
AML-M6
AML-M7

Sex

Males
n (%)

FAB
Subtyp
e of
AML

24(59)
5(12%)
5(12%)
5(12%)
2(5%)
-

13(32%)
3(7%)
2(5%)
1(2.5%)
-

11(27%)
2(5%)
3(7%)
5(12%)
1(2.5%)
-

5-65
10-42
30-60
3-80
40-50
-

-52
24.8
45
29
45
-

-±12
±6.3
±11
±7
±12
-

Discussion

Acute Myeloid Leukemia has a wide spectrum of
clinical features and hematological changes.3 It is the
commonest leukemia in adults with the lowest
survival rate of all other leukemias.4 In the developing
countries, the incidence of AML is increasing due to
change in lifestyle, inadequacy of the health facilities
and increased exposure to carcinogens.18 Ionizing
radiations, exposure to chemicals like benzene and
pesticides, and other risk factors
cause genetic
mutations in myeloid series cells and transform them
into leukemic clone.18,19,20,21
In the present study, it was seen that there was slight
female predominance of AML, with male to female
ratio of 1:1.2 . Similar female predominance in AML
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and bleeding tendencies, thus further adding to the
morbidity of AML patients.4
The FAB classification is still being used for classifying
AML because it is quick and cost effective as
compared to cytogenetic and molecular studies.3 The
data on different FAB subtypes of AML in our study
sample was analysed and it was found that AML-M2
was the commonest FAB subtype, seen in 24(59%)
cases. AML-M0, AML-M1 and AML-M7 were not seen
in the present study. This is in accordance with
different studies done so far. A study done in China
showed that AML-M2 was the commonest subtype.41
Preethi CR, Chang F and Naeem R also reported M2 to
be commonest subtype in their studies.1,2,4 Similarly,
M2 predominance was reported in studies done in
Germany and Singapore.42,43 Asif N showed
predominance of M1 in her study.3 It is documented
that the different AML subtypes have different
prognostic value.17 FAB subtypes M0, M5,M6 and M7
are associated with worst prognosis , while M2 and
M4 have good prognosis.17 AML-M3 has the best
prognosis of all subtypes of AML.17
The limitations of the study were that data on
karyotype and immunopenotype was not included in
the study due to unavailability of these tests at our
hospital.
It is recommended that larger studies should be done
in our setup and parameters like karyotypic and
cytogenetic patterns be analyzed. Further studies
should be done to find the reason why acute myeloid
leukemia occurs in young age population in our setup.

the case of M5a. Sultan S also reported similar findings
showing that fever and pallor were the commonest
findings seen in 73% and 57% cases respectively [30].
Hepatosplenomegaly was common (seen in 39% cases)
as compared to lymphadenopathy (in 10% cases) in his
study.30 This pattern is same as that reported in the
present study. Similar findings were showed by
Preetgi, Chang and Asif in their studies.2-4 Pallor, fever
and hepatosplenomegaly were reported to be
significant findings seen in majority of AML cases in
various other studies as wel ; our data is comparable
to that reported in different local and international
studies. 31,37-39
The changes in hematological parameters are due to
leukemic cells replacing the megakaryocytes and
erythroid precursor cells in the bone marrow.1 In the
present study, mean total leukocyte count was
increased (mean of 42x109/L), hemoglobin was
decreased (mean of 7.6 g/dL) while platelet count was
decreased (mean 49 x109/L). The decreased
hemoglobin value and platelet count were statistically
significant (p-value <0.05). Similar patterns of changes
in hematological parameters were reported by Sultan
S in his study, where total leukocyte count was
increased (mean 43 ± 6.8x109/L), while hemoglobin
and platelet count were decreased ( mean 8.2± 2g/dl
and 62±7.8x109/L respectively).30 Similar pattern of
changes in hematological parameters were showed by
Naeem, Preethi, Chang and Asif in their studies.1-4 In
patients of AML, a total leukocyte count of more than
100x109/L is associated with poor outcome and
increased death rate as compared to those having
counts below 50x109/L [4]. Thrombocytopenia is a
well-documented finding in AML, and so is the
association of bleeding with falling platelet count.4
Gaydos was the first to document that bleeding in
leukemias is attributed to a low platelet count.40
In the present study, about 13% cases showed
pancytopenia. In a study done by Asif N in 2013,
about 15.8% cases of AML had pancytopenia.3 Naeem
R showed that about 15.5 % cases of AML presented
with pancytopenia in his study.1 Similarly, Chang F
showed that 19.5% cases of AML had pancytopenia in
his study.4 These figures are quite same as that
reported in the present study. Pancytopenia is
uncommon in AML as most of the patients present
with a raised white cell count, while hemoglobin and
platelets are low.4 Pancytopenia by itself is not a
disease entity, but it is a manifestation of underlying
disease process in the bone marrow.4 Pancytopenia
has its complications like causing recurrent infections

Conclusion

Our study showed that AML in Pakistani population
is seen in a relatively young population as compared
to Western population, however, clinico-hematological
features are comparable to the published data. AML
showed slight female predominance in contrast to the
previously
reported
series.
Anemia
and
thrombocytopenia were significant hematological
changes in the study. AML-M2 was common subtype
in our population.
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