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ABSTRACT 
Objective: To evaluate the hematological profiles of Acute myeloid leukemia patients presented 
at Hayatabad Medical Complex Peshawar. 
Study Design and Setting: This cross-sectional study was conducted from 1st July 2023 to 30th 
June 2024, at Pathology Department, Hayatabad Medical Complex. 
Methodology: The study including 116 AML patients aged ≥18 years. Diagnosis was based on 
≥20% blasts in peripheral smear/bone marrow and classified according to FAB subtypes. 
Hematological parameters including hemoglobin (Hb), leukocyte and platelet counts, anemia, 
leukopenia, leukocytosis, thrombocytopenia, and blast percentages were recorded. Chi-square test 
applied for comparisons (p ≤ 0.05 significant). 
Results: The mean age was 54.8±13.8 years, with male predominance (58.6%). AML-M2 was 
the most frequent subtype (20.7%). Anemia was present in 81.9% (mean Hb: 8.1±2.8 g/dl), 
leukocytosis in 52.6%, leukopenia in 17.2%, and thrombocytopenia in 87.9% (mean platelet 
count: 55.7±16.3×10³/µL). Blast cells>60% were found in 58.6% of patients. No significant 
gender differences were observed (p>0.05). Younger patients (≤40 years) had higher Hb compared 
to older patients (8.3±0.5 vs. 7.7±2.0 g/dl, p=0.049). Significant Hb variation was also noted 
across AML subtypes (p=0.045), but other parameters showed no difference. 
Conclusion: Anemia and thrombocytopenia were the most prevalent hematological abnormalities 
in AML patients. Except for hemoglobin variation by age and subtype, no significant differences 
were observed. These findings highlight the diagnostic value of hematological parameters and 
provide baseline data for clinicians in this region. 
Keywords: Anemia, thrombocytopenia, leukocytosis, blast cells, hematological parameters 

 
INTRODUCTION 
Acute myeloid leukemia (AML), which is 
characterized by the clonal growth of immature 
"blast cells" in the peripheral blood and bone 
marrow, impairing erythropoiesis and failing the 
bone marrow is the prevalent type among adults. 
Despite improvements in treatment methods, the 
outlook for the older population is still very poor. 
1,2 There are several factors that have been reported 
in literature contributing to the etiology of acute 

myeloid leukemia including myelodysplastic 
syndrome, aplastic anemia, congenital disorders 
like “Down syndrome” and “Bloom syndrome”, 
radiation exposure, tobacco smoking, exposure to 
benzene, exposure to chemotherapeutic agents and 
myelofibrosis and there are different classification 
systems of AML which are based not only on these 
etiological factors but also morphology, immune-
phenotype and genetics. 3,4 Anyone with 
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unexplained cytopenias, such as low white blood 
cell, haemoglobin, or platelet counts, the detection 
of circulating blast cells in the peripheral blood, 
easily bruising or bleeding, or recurring infections, 
should be suspected of having AML. 5,6  
AML comprise diverse subtypes with distinct 
hematological profiles that is important in 
diagnosis, prognosis, and therapeutic stratification. 
French-American-British (FAB) classification and 
cytogenetic abnormalities are still essential models 
to classify AML variants with each having typical 
hematological patterns. By way of example, AML 
and myelodysplasia related alterations (AML-
MRC) are more likely to be of lower white blood 
cell counts and older age of the patient with high 
expression of CD34, CD41a, and CD235a, the last 
being highly discriminatory. 7 AML type with core 
binding factors, especially t(8; 21) and inv(16) 
display different marker expressions like CD19, 
CD56, CD34 and CD14. 7 Increased CD33, 
CD13, and CD117 expression, and lower 
hemoglobin, high WBC, and thrombocytopenia 
are characteristic of the common FAB subtype 
AML-M2, and a rearrangement of the 
RUNX1/RUNX1T1 gene that is frequently found 
in AML-M2 is associated with suppressed 
erythropoiesis, thrombopoiesis, and myelopoiesis, 
with a mean blast percentage of 58%. 8,9 Baseline 
hemoglobin, neutrophil-to-lymphocyte ratio (NLR) 
and red cell distribution width (RDW) are 
hematological indicators that are prognostically 
significant with higher hemoglobin being 
associated with remission and higher NLR or 
RDW with poor outcomes. 10,11 Based on this, it is 
essential that hematologists as well as physicians 
should have a strong grasp regarding the trends of 
various hematological parameters observed in the 
blood samples of acute myeloid leukemia patients 
especially the anemia, thrombocytopenia, 
leucopenia or leukocytosis and the blast cell 
percentage.  
AML patients mostly exhibit pancytopenia, 
characterized by low levels of red blood cells, white 
blood cells, and platelets, as seen in cases of 
myelodysplasia-related AML. 12 A high percentage 
of blasts in peripheral blood and bone marrow is 
common, with studies reporting an average blast 
percentage of 58% in specific subtypes. Typical 
values include hemoglobin levels around 8 g/dL, 
platelet counts averaging 41.5×10^9/L, and total 
leukocyte counts of approximately 71.4×10^9/L. 9  

A study reported the frequencies of various 
hematological parameters in blood samples of 
patients who had AML including anemia (82%) 
with mean hemoglobin (Hb) levels of 7.4 ± 
1.86g/dl, leukocytosis (52%), leukopenia (18%), 
mean leukocyte count (61.75 ± 15.4 x 103/µl), 
thrombocytopenia (88%) and mean platelet count 
(48 ± 12 x 103/µl). 13 Similarly, in another study 
frequency of various indices of hematological 
profile in the patients of acute myeloid leukemia 
were reported including anemia (45.8%), 
leucopenia (6.5%), leukocytosis (84.1%), 
thrombocytopenia (96.30%) and various blast cell 
(%) ranges including 20-40% (17.75%), 41-60% 
(23.36%), 61-80% (24.29%) and 81-100% 
(33.64%). 14  
AML is a heterogeneous hematological malignancy 
with varied clinical and laboratory presentations, 
where early suspicion and diagnosis are crucial for 
improving patient outcomes. Hematological 
parameters such as hemoglobin levels, total 
leukocyte counts, platelet counts, and blast cell 
percentages are often the first indicators of the 
disease, yet their frequency and pattern may differ 
across populations due to genetic, environmental, 
and demographic variations. Limited local data 
exist on the hematological trends of AML patients 
in Peshawar, which makes it difficult for physicians 
to recognize population-specific patterns that could 
aid in timely diagnosis. Therefore, this study aims 
to evaluate the hematological profiles of AML 
patients presenting to the Pathology Department, 
Hayatabad Medical Complex, Peshawar. The 
findings will provide baseline data for local 
clinicians, enhance early recognition of AML based 
on hematological parameters, and contribute to 
better clinical decision-making and patient 
management in our setting. 
 
METHODOLOGY 
This cross-sectional study was conducted in the 
Department of Pathology, Hayatabad Medical 
Complex, Peshawar, from 1st July 2023 to 30th June 
2024 by including blood sample of 116 patients, 
calculated based on WHO sample size calculator 
based on 95% confidence level, an absolute 
precision of 4.5%, and an expected frequency of 
leukopenia in patients with AML as 6.5%. 6 All 
blood samples were collected under aseptic 
conditions at the bedside using a vacutainer. The 
inclusion criteria were patients of either gender, 
age≥18 years and diagnosed with AML. AML was 
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diagnosed by the presence of more than 20% blast 
cells and Auer rods in the peripheral blood film 
and bone marrow biopsy and further classified into 
subtypes M0–M7. Patients with pre-existing 
hemolytic disease, active infections, hypersplenism, 
or autoimmune conditions, as documented in 
previous medical history or physician records, were 
excluded.  
Study variables were defined as follows: anemia as 
hemoglobin < 10 g/dl, leukocytosis as leukocyte 
count > 11.0 × 10⁹/L, leukopenia as leukocyte 
count < 4.5 × 10⁹/L, and thrombocytopenia as 
platelet count < 150,000/µL. Blast cell ranges were 
categorized as 21–40%, 41–60%, 61–80%, and 
81–100%. 
The IRB approval was obtain under approval no: 
1272 dated: 10/5/2023. Inform consent was 
obtained from patients fulfilling the selection 
criteria. Baseline patients’ characteristics including 
age, gender, and AML subtype were documented. 
Venous blood samples were obtained by the 
researcher in person, ensuring aseptic precautions, 
and analyzed through both Sysmex hematology 
analyzer for complete blood count and manual 
counts via peripheral smear. This allowed 
assessment of hematological parameters including 
hemoglobin levels, leukocyte and platelet counts, 
anemia, leukopenia, leukocytosis, 
thrombocytopenia, and blast cell ranges.  
The collected data was entered and analysed 
through IBM statistical package for social science 
(SPSS) version 27. Continuous variables such as 
age, hemoglobin levels, leukocyte count, and 
platelet count were summarized as mean ± 
standard deviation and median(IQR) after 
checking data normality through Shapiro Wilk 
test. Categorical variables including gender, 
anemia, leukopenia, leukocytosis, 
thrombocytopenia, and blast cell range were 
expressed as frequencies and percentages. 
Stratification by age, gender, and AML subtype was 
performed to control for effect modifiers. Post-
stratification analysis was carried out using Chi-
square test, with a p-value ≤ 0.05 considered 
statistically significant. 
 
RESULTS 
The sample was 116 AML patients with the mean 
age of 54.89 13.8 years (25-89). Most of the patients 
were men 68 (58.6%). In the FAB classification, 
the commonest subtype was AML-M2 24 (20.7%), 
then M4 20 (17.2%) and M3 18 (15.5%). Other 

less frequent types were M1 15 (12.9%), M5 14 
(12.1%), M0 10 (8.6%), M6 9 (7.8%), and M7 6 
(5.2%). 
The mean hemoglobin of AML patients was 8.1 + 
2.8 g /dl with most of them 95 (81.9) having 
anemia (less than 10g/dl). Mean total leukocyte 
count was 52.3 x10 9/L and leukocytosis was 
found in 52.6 and leukopenia in 17.2. The mean 
platelet count was markedly reduced (55.7 ± 16.3 
×10³/µL), and thrombocytopenia was highly 
prevalent, affecting 102 (87.9%) of patients. 
Regarding blast cells, nearly one-third 37 (31.9%) 
had blast counts in the range of 81–100%, while 
30 (25.9%) had 61–80%, 27 (23.3%) had 41–60%, 
and 22 (19.0%) had 21–40% (table -1).  
Comparison of hematological parameters between 
males and females showed no statistically 
significant differences. The mean hemoglobin level 
among males (n=68) was 8.2 ± 1.9 g/dl and among 
females (n=48) was 7.8 ± 1.6 g/dl which was not 
statistically significant (p=0.057). There was 
anemia in 55 (80.9) males and 40 (83.3) females 
(p= 0.74). It was found that leukocytosis and 
leukopenia were found in 34 (50.0%) and 27 (56.3) 
males and females (p=0.52 and p=0.72). 
Thrombocytopenia was noted in 60 (88.2%) males 
and 42 (87.5%) females (p=0.91). Similarly, blast 
cells >60% were found in 40 (58.8%) males and 27 
(56.3%) females (p=0.78). No statistically 
significant gender differences were observed in any 
hematological parameter (table -2). 
In age-based comparison, patients aged ≤40 years 
(n=47) had a mean hemoglobin level of 8.3 ± 0.5 
g/dl, while those aged >40 years (n=69) had 7.7 ± 
2.0 g/dl, showing a statistically significant 
difference (p=0.049), indicating lower hemoglobin 
levels in older patients. Anemia was observed in 37 
(78.7%) of the younger group and 58 (84.1%) of 
the older group (p=0.45). Leukocytosis was present 
in 25 (53.2%) patients aged ≤40 years and 36 
(52.2%) aged >40 years (p=0.91), while leukopenia 
occurred in 9 (19.1%) younger and 11 (15.9%) 
older patients (p=0.65). Thrombocytopenia was 
common in both age groups, 42 (89.4%) in ≤40 
years and 60 (87.0%) in >40 years (p=0.72). 
Similarly, blast cells >60% were found in 28 
(59.6%) of the younger and 39 (56.5%) of the older 
patients (p=0.74). Except for hemoglobin levels, no 
significant age-related differences were observed in 
other hematological parameters (table -3). 
Across different AML subtypes, the mean 
hemoglobin level was 8.2 ± 1.5 g/dl in M0–M2, 7.9 



 Volume 3, Issue 4, 2025 
 

  

https://nmsreview.org                               | Faiza & Riaz, 2025 | Page 718 

± 1.8 g/dl in M3–M5, and 7.6 ± 1.3 g/dl in M6–
M7, showing a statistically significant difference 
(p=0.045), with lower hemoglobin levels in the 
M6–M7 group. Anemia was present in 41 (83.7%) 
of M0–M2, 42 (80.8%) of M3–M5, and 12 (80.0%) 
of M6–M7 cases (p=0.89). Leukocytosis was 
observed in 26 (53.1%), 27 (51.9%), and 8 (53.3%) 
of these subgroups respectively (p=0.99), while 
leukopenia occurred in 8 (16.3%), 9 (17.3%), and 
3 (20.0%) (p=0.91). Thrombocytopenia was highly 
prevalent across all subtypes, 44 (89.8%) in M0–
M2, 45 (86.5%) in M3–M5, and 13 (86.7%) in 
M6–M7 (p=0.85). Similarly, blast cells >60% were 
noted in 30 (61.2%), 29 (55.8%), and 8 (53.3%) 
respectively (p=0.79). Except for hemoglobin, no 
significant differences were found in other 
hematological parameters among AML subtypes 
(table -4). 
DISCUSSION 
This study has compared the hematology 
parameters of AML patients reported to the 
Pathology Department of Hayatabad Medical 
Complex, Peshawar. The results indicated that 
anemia, thrombocytopenia, leukocytosis, 
leukopenia and high percentages of blast cells were 
prevalent in the cohort. 
The most notable hematological derangements in 
the patients of AML were anemia and 
thrombocytopenia. Eighty-one point nine percent 
of the cases had anemia with a mean hemoglobin 
of 8.1 g/dL, which is equal to international 
outcomes as anemia is documented in more than 
95% of the patients with an average hemoglobin 
value of approximately 7.5 g/dL. 15 
Thrombocytopenia was also more common, 87.9% 
of the patients had a significantly low mean platelet 
of 55.7 × 10’L, which was in line with the literature 
who had frequencies of up to 95%. 16 These 
anomalies are characteristic traits of AML and have 
a great clinical implication. The chronic anemia 
indicates widespread bone marrow failure and the 
severe thrombocytopenia is closely correlated with 
bleeding complications and worse outcomes, 
especially in case of the delay of platelets recovery 
after chemotherapy. 17 All these findings in 
combination highlight the need to ensure close 
caution in monitoring, supportive transfusion, and 
early intervention to reduce morbidity and 
enhance survival in AML patients. 
Abnormalities in leukocytes were also noticeable in 
the course of this study. Fifty-two point six percent 
of patients had leukocytosis and 17.2 percent 

leukopenia. Such results are consistent with the 
previous reports that further indicate that AML 
can occur either with or without leukocytosis or 
leukopenia with respect to the disease stage and 
subtype. According to Díaz (2024) 18 leukocytosis 
(or hyperleukocytosis) is presented in up to 20 
percent of cases and is linked with severe 
complications, including leukostasis. In the same 
vein, Cicconi et al. (2024) 19 reported high 
leukocytosis rates in the induction therapy, 
particularly in acute promyelocytic leukemia (APL). 
Conversely, leukopenia indicates the suppression 
of marrow and has been more prevalent in AML 
than in acute lymphoblastic leukemia. 20 Our study 
distribution represents the heterogeneous biology 
of AML and it claims the importance of 
individualized supportive care by the presenting 
leukocyte profile. 
In the case of blast cells, almost 1/3 of our patients 
contained blast counts over 80, and over 50 
contained blast counts over 60. This observation 
agrees with the past research where 
hyperleukocytosis and high percentages of blast 
were often seen. 20 The genetic and molecular 
abnormalities that have been identified as the 
cause of the accumulation of blasts include 
mutations in the DNMT3A, TET2, and FLT3 that 
disrupt hematopoietic differentiation and facilitate 
clonal proliferation. 21,22 Moreover, anti-apoptotic 
processes, such as the overexpression of Bcl-xL are 
another aspect that leads to persistence of blasts. 23 

Our data are in line with these pathophysiology 
processes because most of our patients had blast 
percentages way much higher than the diagnostic 
threshold of 20%. 
There were no statistically significant differences 
when the hematological parameters were stratified 
based on gender. This is contrary to the reports 
that males can have higher hemoglobin levels and 
more adverse cytogenetic abnormalities than 
females. 24,25 

The stratification of ages showed that the mean 
hemoglobin level in younger patients (less than 40 
years) was much higher in comparison to the older 
patients, but there was no significant difference in 
the prevalence of cytopenias and high blast counts. 
It is somewhat in line with the results of Untama 
et al. (2024) and Fareed et al. (2025) who have 
found younger AML patients to have a better 
clinical outcome and a more positive hematological 
profile. 26,27 We can propose that the severity of 
anemia is partly age-related, but other 
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hematological abnormalities exist in all age groups, 
which means that the heterogeneity of 
hematological profiles cannot be explained by only 
age. 
The elevated reduction in hemoglobin levels of 
older AML patients in the current study is 
potentially explained by the effects of age on bone 
marrow reserve and hematopoietic stem cell (HSC) 
functions. Old age is implicated in the depletion of 
senescent HSCs, telomere shortening, and DNA 
damage, which all lead to hematopoiesis 
deficiency, and thus anemia among the elderly. 
Also, age-related inflammation of the bone marrow 
microenvironment enhances clonal heterogeneity 
and decreases regenerative potential. The 
modifications of the proteostasis pathways, 
including the activation of Hsf1, could contribute 
to the maintenance of HSC survival and, at the 
same time, increase the threat of clonal 
hematopoiesis and leukemogenesis. 28 Although 
males were reported to have higher incidences of 
AML, our research did not find any major 
difference in hematological parameters based on 
gender which could be due to sex-biased gene-
regulatory networks and epigenetic alterations that 
could control disease susceptibility and 
progression. Genetic differences, such as those 
associated with myelodysplasia with cytogenetic 
abnormalities seem more common in males, but 
they may not be apparent in peripheral blood 
counts. Moreover, hormonal contributions to the 
process of aging and leukemogenesis in HSC are 
still not clearly defined, but may be modulatory. 29 

Together, these results imply that in spite of the 
negative impact of aging on hematopoiesis and 
hemoglobin production, the data can be adjusted 
through hormonal and genetic factors to 
encourage sex differences in AML hematological 
patterns. 
AML subtypes analysis revealed that the mean 
hemoglobin levels varied significantly with the 
highest levels being recorded in M0 M2 patients as 
compared to the other subtypes. But, there was no 
significant difference as far as leukocyte and 
platelet abnormalities and the percentage of blast 
cells were concerned among subgroups. It is shown 
by previous literature that subtypes, like FAB-M2 
M3, frequently show different hematological 
characteristics. 19 In our study, there were no clear 
differences on the subtype basis, which might be 
due to sample size distribution, whereby it had 

fewer cases in the M67 groups with less statistical 
power. 
 
Study Limitations and Future Implications 
The limitation of this study is its cross-sectional 
design and single center samples of Peshawar that 
can restrain the application of the particular 
hematological parameter frequencies to the overall 
population or other areas and the absence of 
correlation with clinical outcomes and genetics. 
The proposed directions to future studies are to 
conduct multi-center, prospective research 
involving larger cohorts to confirm these 
differences in the local jurisdiction, using both 
molecular and cytogenetic studies to determine the 
biological basis of the observed differences in 
hematologic parameters, and determining the 
prognostic value of these parameters in the local 
setting. The consequences of the findings are that 
they would offer critical baseline local data on 
AML hematological profiles to the clinicians at 
Peshawar, therefore, improving timely and 
population-specific identification of the disease to 
inform supportive care approaches (particularly 
with regards to common anemia and 
thrombocytopenia), and eventually, foster superior 
and localized clinical decision-making and patient 
management. 
 
CONCLUSION 
This study concluded that anemia and 
thrombocytopenia are the most prevalent 
hematological abnormalities among AML patients 
in our setting, followed by leukocytosis and 
elevated blast cell percentages, reflecting the 
profound bone marrow failure characteristic of the 
disease. While no significant gender-based 
differences were observed, older patients 
demonstrated significantly lower hemoglobin 
levels, suggesting age-related hematopoietic 
decline. Similarly, variation in hemoglobin levels 
among AML subtypes indicates underlying 
biological heterogeneity, though other 
hematological parameters remained largely 
comparable across subgroups. These findings 
emphasize the diagnostic and clinical relevance of 
routine hematological evaluation in AML, as early 
recognition of characteristic patterns—particularly 
anemia, thrombocytopenia, and elevated blasts, 
can aid in prompt diagnosis, risk assessment, and 
treatment planning. The study provides valuable 
baseline data for clinicians in Peshawar, supporting 
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more accurate local diagnostic interpretation and 
management of AML patients. Future large-scale, 
multicenter studies incorporating molecular and 
cytogenetic analyses are recommended to further 
elucidate the biological and prognostic significance 
of these hematological variations. 
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