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ABSTRACT 
Introduction: Chronic myelocytic leukemia (CML) is a slow growing disorder marked by excessive proliferation of cells of 
myeloid origin which do not lose their capacity to differentiate. Because of unavailability and un-affordability of such markers in 
most of our tertiary care centers, it is important to have a better understanding of clinical and hematological insight of this 
disease. 
Objective: To determine the clinical and hematological features of chronic myelocytic leukemia on bone marrow examination 
and trephine biopsy 
Material and method: The current study was cross-sectional study carried out at the Department of Hematology, Hayatabad 
medical complex, Peshawar from 8/4/2021 to 8/10/2021.  In this study a total 196 patients were observed. The findings of bone 
marrow aspirate for morphology and phase of the disease, along with the trephine biopsy for bone marrow fibrosis were noted. 
All data with the demographic information like name, age, gender, occupation for further analysis were recorded. 
Results: In the current study, totally 196 patients were included. There were 112(57%) male patients and 84(43%) patients 
were female in our study. Based on clinical features and hematological features of patients with chronic myelocytic leukemia, 
153(78%) patients had splenomegaly, 102(52%) patients had fever, 192(98%) patients had leukocytosis, 94(48%) patients had 
anemia. 
Conclusion: Our study concludes that the frequency of clinical and hematological features i.e. splenomegaly was 78%, fever 
was 52%, leukocytosis was 98%, anemia was 48% in patients presenting with chronic myelocytic leukemia.  
Keywords: clinical and hematological features, chronic myeloid leukemia.  

 

INTRODUCTION 
Chronic myelocytic leukemia (CML) is a slow growing disorder 
marked by excessive proliferation of cells of myeloid origin which 
do not lose their capacity to differentiate. CML makes up to 15% of 
all leukemias in the world and it is always known to be a disease of 
adults 1, 2. In western registries the median age is 60-65 years at 
diagnosis3 and male to female ratio of 1.2-1.7 4.. Annually, the 
incidence of CML ranges from 0.4-1.75 per 100,000 persons in 
various countries 4. It is believed to be rare among children and 
young adults 5.  
 Chronic myelocytic leukemia, a common cause of morbidity 
is specified with markedly increased peripheral blood sscounts and 
visceromegaly. Most patients are asymptomatic and disease is 
usually diagnosed on routine blood examination 6. The most 
common sign was splenomegaly and anemia 7 accounting for 
75.8% 8 and 77.3%9 respectively. Although it is considered to have 
same biology in all age groups, CML in children and 
adolescentshave more aggressive features and different 
prognostic factors 10. 
 Unlike West, Chronic myelocytic leukemia is common in 
younger age groups in most developing countries like Pakistan, 
with median age of 34-37 years at diagnosis 11. In Pakistan it 
accounts for 16% of total hematological malignancies 12. The 
pattern of progression  is from chronic phase to accelerated and/or 
blast phase 13. About 80% usually present in chronic phase 14 with 
markedly increased leucocyte counts. Most of the patients are 
asymptomatic and if not treated early can progress to an advanced 
disease. Clinical outcome for these patients has improved 
considerably following the use of tyrosine kinase inhibitors, if 
identified early and treated timely 15.  
 In our locality where various predisposing factors are 
contributing to increased incidence of CML, the data available is 
very scarce 16. More studies are required to know the clinical and 
pathological features of the disease to reduce the rate of morbidity 
among our population. Presence of Philadelphia chromosome on 
cytogenetic studies is used for the diagnosis of CML. Because of 
unavailability and unaffordability of such markers in most of our 
tertiary care centers, it is important to have a better understanding 

of clinical and hematological insight of this disease and its burden 
in our population. It still remains a life-threatening malignancy due 
to lack of demographic and clinical data. The findings in our study 
could serve as baseline in this population. 
 

MATERIALS AND METHODS 
The current study was cross-sectional study carried out at the 
Department of Hematology, Hayatabad medical complex, 
Peshawar. The study duration was 6 months (from 8/4/2021 to 
8/10/2021). The sample size in the current study was 196 by using 
75.8% 8 proportion of splenomegaly and 6% margin of error. The 
inclusion criteria in our study was  patients having age limit 
between 20-60 years, both male and female, patients with >25 × 
109/L total leucocyte count on peripheral smear with increased 
proliferation of granulocytes and patients with blast cells <20% and 
basophils in peripheral blood examination. The exclusion criteria in 
our study were patients already on treatment or with history of 
other hematological malignancy, all patients with findings 
suspicious of acute lymphoblastic or acute myeloid leukemia on 
peripheral smear. History and blood counts of all such patients 
were reviewed and were excluded. 
 On approval of my study from the hospital ethical committee, 
I had included the patients fulfilling the inclusion criteria. History 
and detailed examination of the patients referred to us for bone 
marrow aspiration and trephine biopsy from other departments was 
recorded. All hematological parameters were noted. After informed 
consent, bone marrow aspiration and trephine biopsy were done 
followed by staining and reporting. The findings of bone marrow 
aspirate for morphology and phase of the disease, along with the 
trephine biopsy for bone marrow fibrosis were noted. All data with 
the demographic information like name, age, gender, occupation 
for further analysis were recorded. Analysis of the data was done 
using SPSS software (version 25). Data was comprise of 
numerical variables i.e. age, Hb, platelet, total leucocyte count 
(TLC) and categorical variables, including ordinal i.e. age groups 
and nominal i.e.  gender, phase of disease and clinical features 
(hematological parameters). Quantitative variables like age, total 
leucocyte count, Hb, platelet was presented with mean with 
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standard deviation in case of normally distributed and in case of 
skewed distribution the data was presented as median with range. 
Categorical variables (nominal and ordinal) were presented as 
frequency/proportion/percentage. 
 

RESULTS 
In the current study, totally 196 patients were included. There were 
112(57%) male patients and 84(43%) patients were female in our 
study. (Figure 1) The mean age (±SD) in our study was 48 
(±12.571) years. Based on age distribution, 74(38%) patients were 
20-40 years old while 122(62%) patients were observed in 41-60 
years age group. (Figure 2) 
 Based on phases of chronic myelocytic leukemia, 164(84%) 
patients had chronic phase, 24(12%) patients had accelerated 
phase, 8(4%) patients had blast crisis phase. (Figure 3) Mean total 
leucocyte count/μL and Mean Hb level (gram/100 ml) was 182.5 × 
103/μL and 10 gram/100 ml respectively. 
 Based on clinical features and hematological features of 
patients with chronic myelocytic leukemia, 153(78%) patients had 
splenomegaly, 102(52%) patients had fever, 192(98%) patients 
had leukocytosis, 94(48%) patients had anemia. (Figure 4) 
 

 
Figure 1: Distribution of patients based on gender 

 

 
Figure 2: Distribution of patients based on age 

 

 
Figure 3: Distribution of patients based on age phases of chronic myelocytic 
leukemia 

 

 
Figure 4: Distribution of patients based on clinical and hematological 
features of patients with chronic myelocytic leukemia   

 

DISCUSSION 
Chronic myelocytic leukemia (CML) is a slow growing disorder 
marked by excessive proliferation of cells of myeloid origin which 
do not lose their capacity to differentiate. CML makes up to 15% of 
all leukemias in the world and it is always known to be a disease of 
adults 1, 2. In western registries the median age is 60-65 years at 
diagnosis3 and male to female ratio of 1.2-1.7 4.. Annually, the 
incidence of CML ranges from 0.4-1.75 per 100,000 persons in 
various countries 4. It is believed to be rare among children and 
young adults 5. Our study was carried out to assess the clinico-
pathological features of chronic myelocytic leukemia (CML) in 
patients presenting at a tertiary care center. 
 In our study, totally 196 patients were included. There were 
57% male patients and 43% patients were female. The mean age 
(±SD) in our study was 48 (±12.571) years. Based on age 
distribution, 38% patients were 20-40 years old while 62% patients 
were observed in 41-60 years age group. Based on phases of 
chronic myelocytic leukemia, 84% patients had chronic phase, 
12% patients had accelerated phase, 4% patients had blast crisis 
phase. Mean total leucocyte count/μL and Mean Hb level 
(gram/100 ml) was 182.5 × 103/μL and 10 gram/100 ml 
respectively. Based on clinical features and hematological features 
of patients with chronic myelocytic leukemia, 78% patients had 
splenomegaly, 52% patients had fever, 98% patients had 
leukocytosis, 48% patients had anemia. A study conducted by 
Bhatti FA et al. reported that 80% of myeloproliferative disorders 
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are constituted by CML. Their incidence occurs in majority of the 
patients in 21-50 years age group. Their main clinical feature was 
anemia in 92% patients and splenomegaly in 47% patients. 
Degree of splenomegaly was associated significantly with WBC 
counts and anemia 17. In Caucasian populations, this problem 
occurs in majority of the patients in 6th to 7th decade while in 
Pakistani population CML occurs in majority of the individuals in 
21-50 years of age group. This is because of no access to proper 
health care facilities because of non-affordability and there is no 
health insurance system. 
 A total of 90 patients with chronic myeloproliferative 
diseases appeared, and all 90 individuals were given the diagnosis 
of CML, according to a research by Kumar S et al. 7. Patients' ages 
ranged from 5 to 72 years, with the median age of CML 
presentation being 37 years and the average age being 38.6 
years. In general, those between the ages of 31 and 40 were most 
often impacted. At the time of diagnosis, all patients had 
symptoms. Patients often experienced abdominal fullness (66.6%), 
accompanied by weakness in 63%, fever in 59% and tiredness 
in 55.5%. Anemia and splenomegaly were the most prevalent 
symptoms. The prevalence of mild, moderate, and massive 
splenomegaly was 13 (17.3%), 20 (26.6%) and 42 
(56%) respectively 7. 
 Our research entirely disagreed with the global study 
conducted by Savage et al. Weight reduction (20%) was the most 
prevalent characteristic in this research. This may be justified by 
the reality that symptomatic individuals as well as patients chosen 
based on screening criteria are included in research in western 
nations. Splenomegaly was observed in 75.8% of patients in the 
study carried out by Savage et al. Massive splenomegaly, 
moderate splenomegaly and mild splenomegaly was observed in 
62.2%, 22.2% and 15.6% of patients respectively.  A median value 
of 9.5 g/dL and a mean hemoglobin of 9.41 1.75 g/dL were 
recorded 8. 
 

CONCLUSION 
Our study concludes that the frequency of clinical and 
hematological features i.e. splenomegaly was 78%, fever was 
52%, leukocytosis was 98%, anemia was 48% in patients 
presenting with chronic myelocytic leukemia.  
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