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Abstract 

Acute Lymphoblastic Leukemia (ALL) is heterogeneous group of genetically linked lymphoid 

neoplasm associated with increased incidence rate. This study was designed to determine the 

incidence of ALL in Khyber Pakhtunkhwa based on the age, gender and geographic distribution. 

A retrospective study was conducted by reviewing hospital record at Medical Oncology ward of 

Hayatabad Medical Complex Peshawar, Pakistan. A total of 161 patients were selected from 

January 2017 to September 2021 who met the criteria of ALL were included. The incidence was 

higher in children under ages under 23 years whereas the highest number of cases was reported 

from district DIR of Khyber Pakhtunkhwa province which is quite alarming. Male to female ratio 

was 1.27:1 respectively whereas male shows slightly predominance as compare to female. This 

study concludes increase incidence of ALL in children whereas increase frequency in District DIR 

population along with male predominance attract attention regarding further study to evaluate the 

possible etiologies behind increase incidence.  
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Introduction 
Acute Leukemia is defined by the failure of 

early premature cells to differentiate into 

more mature cells as well as their 

uncontrolled growth leading to its clinical 

manifestations. Acute leukemia is mainly of 

two types i.e. acute lymphoblastic leukemia 

(ALL) and acute myeloblastic leukemia 

(AML). Acute lymphoblastic leukemia is the 

arrest of lymphoid lineage at the blast level 

i.e. lymphoblast’s in the bone marrow along 

with its aberrant and uncontrolled 

proliferation leading to the suppression of 

normal hematopoiesis [1]. This result in its 

manifestations of generalized weakness, 

fatigue, dyspnea, fever, infection, bleeding, 
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hepatosplenomegaly, lymphadenopathy, 

tumor lysis syndrome in high TLC counts, 

SVC obstruction in case of mediastinal mass 

and body aches especially in children [1]. 

ALL can be either B or T lymphoid lineage, 

with B being about 80%, T cell about 15% 

and Mature Burkitt leukemia about 5% [2]. 

ALL can be either Philadelphia positive or 

negative [3].  

A person of any age can develop ALL in any 

stage of life but higher incidence is found in 

children. Almost majority juvenile 

malignancies are caused by unknown factors. 

Potentiality in particular ionizing and 

nonionizing radiation are examples of 

environmental causal agents environmental 

pollutants, for example, play a little role in 

childhood leukemia. The incidence of ALL in 

the United States is estimated to be 1.6 per 

100,000 people. 1 In 2016, an estimated 6590 

new cases of ALL were detected, with over 

1400 fatalities as a result of the disease 

(American Cancer Society). ALL has a 

bimodal incidence pattern, with the first peak 

occurring in childhood and the second peak 

happening around the age of 50. 2, while dose 

intensification techniques have improved 

results for pediatric patients, the prognosis 

for the elderly is still quite dismal. 

Risk of ALL is higher in males. Higher 

incidence in children under age 5 years with 

decreased mortality. The Risk increases after 

mid 50 years and peaks at old age with higher 

mortality due to poor cytogenetics and 

comorbidities [1-4]. Due to lack of cancer 

registry in Pakistan and especially in KPK 

there is no solid data available about the 

incidence of ALL in this population. The 

present study was aimed to provide a 

platform for the incidence of ALL in this 

corner of the world and will be a foundation 

for future studies to be performed. A true 

picture of acute lymphoblastic leukemia 

incidence based on age, gender will be 

provided and also the districts with most 

cases reported will also be a roadmap for 

further study. 

Materials and Methods 
A retrospective study was conducted at 

Medical Oncology ward Hayatabad Medical 

Complex in Peshawar, with 161 ALL patients 

selected from   hospital data records between 

January 2017 and September 2021. Patients 

participated in the study varied in age from 5 

to 90 years old and were of either gender who 

satisfied the criteria for ALL, which included 

at least 20% blasts in the bone marrow and 

supported confirmatory testing via 

cytochemistry, flow cytometry, or 

immunohistochemistry. Data regarding 

sociodemographic variables and other 

clinical variables were recorded on 

predesigned Proforma. Data were analyzed 

using Microsoft Excel and displayed in the 

form of tables and graphs. Participants were 

divided in to 08 different group based on age 

showing percentage wise distribution. 

Results 

In this study, the mean age of participant was 

34 years. The participant was further divided 

into 08 different age groups which revealed 

24 patients in age group <10 years, 22 in 10-

20 years, 22 in 21-30 years, 22 in 31-40 years, 

21 in 41- 50 years, 18 in 51-60 years, 15 in 

61-70, 10 in 71-80 years while 7 patients 

were in age group >80 years respectively as 

shown in (Table 1 & Fig. 1).  

Regional wise analyses revealed the most 

frequent cases were from district DIR having 

frequency of 31 patients followed by Bajawar 

28, Peshawar 22, Bannu 22, Mardan 15, 

kurram agency 06, Malakand 06, Swabi, 

Nowshehra, Dera Ismail Khan 05 each, 

Chitral, swat, karak 3 each, Buner and 

Mohmand agency 02, while least frequent 01 

each from hangu, shangla, kohat respectively 

as shown in (Fig. 2).
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Figure 1. Frequency Distribution of ALL patient 

 

Table 1. Percentage of patients based on age groupings 

S. No. Age Groupings Percentage 

1 <10 years 24 (14.90%) 

2 10-20 years 22(13.66%) 

3 21-30 years 22(13.66%) 

4 31-40 years 22(13.66%) 

5 41-50 years 21(13.04%) 

6 51-60 years 18(11.18%) 

7 61-70 years 15(09.31%) 

8 71-80 years 10(06.21%) 

9 >80 years 7(4.34%) 

 total 161 ( 100%) 

          

Figure 2. Region wise Distribution of ALL Patients 
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Discussion 

The current study found that acute 

lymphoblastic leukemia ALL) is slightly 

predominant in males. The cause of this 

gender disparity remains elusive. A study 

from the Hazara division [5] of KPK found 

the highest incidence rates of that leukemia 

compared to other cancers and also the 

disease was slightly more predominant in 

males [6]. According to the international 

agency on cancer research in Pakistan 

leukemia is ranked 5th based on incidence 

with a total number of cases 8305(4.9%) and 

the 5th cause of cancer-related deaths. A 

study from India [7] showed that ALL is 

slightly more common in males. All subtypes 

of ALL were more commonly reported in 

male gender vs females, T ALL 79.0% males 

and 21.0% females, common ALL 55.6% vs 

44.4% and similarly minor subtypes 62.5% 

male vs 37.5% in females. A study by 

Chandy [8] reported 6000 ALL cases in India 

with slight male predominance. The cause of 

such high cases in India is partly due to their 

large population size. 

The mean age of ALL in our study was 34 

years. This is in contrast to the literature 

where the mean age is usually under 10 years. 

The reason behind this age discrepancy is the 

strict criteria to enroll patients above 5 years 

of age and especially the adult population 

causing the bar to go upwards. Under 10 

years are usually referred to other pediatric 

leukemic centers. An article in china by Chen 

et al. [9] similarly found ALL to be 

predominant in children with 70.28% of the 

total cases and overall common in males 

60.33% vs females 39.67% with a median 

age of 10 years.ALL incidence was mainly in 

the pediatric age group especially under 10 

years in the study. A similar study in India by 

Gurunet et al. [10] found ALL more 

prevalent in the pediatric age group with 

76.4% under age 10 with a median age of 

presentation 6.5 years. A multi-center study 

conducted in the middle east [11] similarly 

found the mean age of ALL to be 6.1 ± 3.9 

years and out of this sample size 59.2%were 

boys. 

According to cancer research UK [12] found 

the highest incidence of ALL in age 0-4 years 

and then slowly decline and about 6% ALL 

cases are in age>75 years, correlating with 

our study 0f 6.76% ALL cases over 70 years. 

American cancer registry data [13] found 

ALL peak in children less than 5 years of age 

and the risk then declines slowly until the 

mid-20s, and begins to rise again slowly after 

age 50. Our study found the highest incidence 

of ALL in the DIR & Bajawer districts of 

KPK. The cause of its high incidence in these 

districts is unclear but it may be partly due to 

the leukemogenic chemicals which have 

soiled the earth during used in a war during 

the local unrest in 2008-2010. Also, the soil 

can have radiation particles in it leading to 

leukemic changes in the cells of the 

population being exposed. A study [14] 

found that the Tribal areas of KPK have 

higher values of ecological risk index, hazard 

quotient, and carcinogenic risk as compared 

to the other parts of Khyber Pakhtunkhwa. 

Another study [15] found that Cesium 137, a 

leukemogenic radioisotope being detected in 

the soil of KPK districts responsible for the 

higher incidence of ALL in KPK. 

Conclusion 

The present study evaluated the age, gender, 

and regional distribution of ALL in the KPK 

population. The study found that the 

incidence of acute lymphoblastic leukemia is 

slightly more common in males and under 

age 10 years which is in concordance with 

local, regional, and international studies. The 

study also highlights variations in the 

incidence of ALL in different regions of 

KPK, which can be attributed to 

leukemogenic chemicals and radioisotopes in 

the soil of different regions of KPK. This 

requires future studies in these regions for 

confirmation of ALL for any causal 

relationship. Moreover, strategies require to 
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adopt for increasing public awareness and 

attitudes toward the risk factors and 

prevention of ALL. 
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