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ABSTRACT 
Background & Objective:  Globally incidence of cancer in pediatric population is increasing day by day. 
Among all pediatric malignancies leukemia shows the highest trend. The main objective of this study 
was to assess the person, place and time distribution of pediatric oncology in Lahore, Pakistan. 

Methods:  It was a cross-sectional study conducted In Children Hospital, Lahore, between January to 
July, 2017. A sample of 294 children suffering from different types of malignancies was collected thro-
ugh Non probability, Consecutive sampling technique. The data was collected using close ended ques-
tionnaires through interview techniques. Descriptive statistics were calculated and presented. 

Results:  Highest number of malignancies was reported among age group of 1 – 5 years which is 46.9%. 
Gender distribution showed male predominance as 61% were males and 39% were females. Acute lym-
phoblastic leukemia (53.7%) and Wilm’s tumor (11.9%) was the most prevalent cancer. Mean number of 
cancer patients that visited Children Hospital during January 2017 to June 2017 is 248.6 ± 28.5. 

Conclusion:  Acute Lymphoblastic Leukemia and Wilm’s tumor is the most prevalent cancer in all age 
groups, being greatest among early childhood years (1-5) affecting more males than females. 
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INTRODUCTION 
Globally, 13% of all reported deaths are the result of 
various forms of cancer.1 Every year, 150 children in 
one million are diagnosed with cancer.2 Among all 
pediatric malignancies, leukemia has the highest inci-
dence (31.4%) followed by brain tumors (17.6%) and 
lymphoma (12.4%) respectively.3 In developed coun-
tries, incidence of malignant diseases in children are 
10%.4 Initially malignancies were considered fatal al-
ways but now with improvement in health care deli-
very, the survival rate of patients has increased to 80% 
in the last 2 decades.5 The increased survival rate is 
attributed to increased advances in medicine, better 
diagnostic procedures and better treatment options 
with identification of risk factors. Among developed 
countries, the incidence of childhood cancer per mil-
lion children in the USA is 137.9, in the UK is 118.2, in 
Japan is 107.6 and in Kuwait is 110.6 In case of middle 
income countries, the incidence of childhood cancer 
per million in Philippines is 100.4 and in Thailand is 
70.1. In low income countries like India, cancer inci-
dence is 64.4, in Nigeria 71.2, and in Pakistan is 100 
per million.6 Worldwide 70% of all cancer related dea-
ths occur in low and middle income countries.6 The 
various reasons are poverty, decreased and ineffective 
incidence reporting, and the consequences of extensive 

chemotherapy and radiotherapy leading to secondary 
diseases.7 
 Pakistan stands along with other developing coun-
tries of low income. The country spends 2% of its GNP 
on health care services. Due to poor funding there are 
few pediatric oncology centers. Unfortunately, there is 
no specific population–based study registry on pat-
tern, mortality rates, or incidence reporting of pedia-
tric cancers. On the basis of current limited data, app-
roximately 8000 children suffer from cancers annually 
in Pakistan, out of which less than 50% are promptly 
diagnosed and treated.8 A national cancer control pro-
gram (NCCP) was formulated in Pakistan. The local 
biomedical literature in fields of oncology and cancer 
epidemiology is also severely deficient. Almost 3000 
new patients with cancers present to hospitals every 
year in the Lahore district.9 Average annual incidence 
rate of all cancers per million children aged 0-14 years 
was recorded by cancer registries in Karachi (96/ 
1000,000) whereas distribution of various cancers is 
given as such: lymphoid and hematopoietic tissue 
(45%), brain tumor (60%) and bone cancer (70%).10 In 
Jamshoro, the cancer studies carried out showed that 
the most common cancers are retinoblastoma (38.9%), 
Wilm’s tumor (13.2%), brain tumor (10.6%), Hodgkin 
lymphoma (9.7%). According to a study, 669 patients 
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of cancer were reported under the age of 0 – 14, where 
92% of these suffered from leukemia and 54% from 
lymphoma. Leukemia is the most prevalent cancer in 
age group of 1 – 12 years all over Pakistan which acco-
unts for 21% of total pediatric cancers.11 
  Since there has been no research in Lahore speci-
fically on the pattern of pediatric oncology, the pur-
pose of our research is to know the pattern and distri-
bution of pediatric oncology in Lahore. These statistics 
can help in improvement of health care services provi-
sion to children suffering from cancer in Lahore, Paki-
stan. The main objective of this study was to assess the 
time, place and person distribution of children suffer-
ing with Malignancies in Paedriatic Oncology ward of 
Children Hospital, Lahore. 
 
METHODOLOGY 
A cross sectional survey was conducted between Jan-
uary to July 2017 in Children hospital & Institute of 
Child Health, Lahore. A non probability, Consecutive 
sampling technique was used to collect sample of 294 
children admitted in Pediatric oncology ward. The 
sample was collected on the current presence of all the 
patients in wards during the time of data collection. 
Children below 15 years of age irrespective of their age, 
gender, race and socioeconomic status were included 
in the study. Patients who were admitted but not dia-
gnosed at the time of study were excluded from the 
study. IRB clearance was obtained from children hos-
pital before collection of data. Data was collected by 

using close ended questionnaire through interview 
technique. Data collectors were trained on the prefor-
med questionnaire. Data was anonymous and was coll-
ected after informed consent from parents of these chi-
ldren. Data was kept confidential with the principal 
investigator. Data was entered in SPSS version 21. It 
was coded and cleaned. Data was presented in the 
form of Frequency charts, Bar charts and Pi charts. 
Time distribution is shown by time line. Only descrip-
tive statistics were targeted to calculate. 
 
RESULTS 
The study aimed at the epidemiological distribution of 
patients suffering with different pattern of oncology in 
children hospital. The socio-demographic profile of 
parents showed that 147 (50%) of the fathers and 136 
(46.3%) of the mothers were in the age group of (31 – 
40 years). Majority of the parents, 90% of the fathers 
and 79.2% of the mothers were literate but the distri-
bution of educational status showed that a vast majo-
rity were below matric. Distribution of monthly in-
come showed that 75% of the fathers had a monthly 
income of less than Rs.25000/month whereas out of 
the 29 women who contributed as the earning hand 26 
(8.8%) earned less than Rs.25000/month (Table 1). 
 High rates of tobacco consumption were seen in 
26.7% of the fathers and mothers showed relatively 
low rate 4.4% of the mothers. When the family history 
of cancer was explored, it was observed that 40 
(13.6%) mothers and 56 (19.2%) fathers had strong

 
Table 1:  Socio-demographic Profile of Mother and Father. 
 

Father Mother 

 Frequency Percentage  Frequency Percentage 

Age Distribution: 

20 – 30 years 55 18.7 20 – 30 years 131 44.6 

31 – 40 years 147 50.0 31 – 40 years 136 46.3 

41 – 50 years 71 24.1 41 – 50 years 26 8.8 

51 years & Above 14 4.8 - - - 

Education Status 

Illiterate 30 10.2 Illiterate 60 20.5 

Primary 60 20.4 Primary 87 29.0 

Secondary  47 16.0 Secondary  45 15.4 

Matric 89 30.5 Matric 51 17.4 

Intermediate 23 7.9 Intermediate 22 7.5 

Bachelors & Above 45 15.3 Bachelors & Above 29 9.9 
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Monthly Income 

Below Rs. 25,000 219 75.0 Below Rs. 25,000 26 8.8 

Above Rs. 25,000 65 25.0 Above Rs. 25,000 3 1.0 

- - - Not Applicable 265 90.1 

 
family history of cancer thereby rendering their chil-
dren genetically predisposed to the disease. 
 Age distribution of children suffering with oncolo-
gical presentation showed that maximum number of 
patients 138 (46.9%) were reported between age 1 – 5 
years followed by 6 – 10 years 106 (36.1%) respec-
tively. Gender distribution of cases showed that 180 
(61%) of the patients were males and only 114 (39%) 
were females. Geographic distribution showed that 83 
(28.2%) were currently living in Lahore while 211 
(71.8%) resided out of Lahore. Out of these, 55.4% be-
longed to rural areas while 44.6% patients came from 
urban settlements (table 2). 

 
Table 2: Place and Person Distribution of Pediatric 

Oncology Patients in Children Hospital. 
 

Age Distribution 

 Frequency Percentage 

1-5 years 138 46.9 

6-10 years 106 36.1 

11 years and above   50 17.0 

Gender Distribution 

 Frequency Percentage 

Male 180 61 

Female 114 39 

Geographic Distribution 

 Frequency Percentage 

Lahore   83 28.2 

Out of Lahore 211 71.8 

Area Distribution 

 Frequency Percentage 

Rural 163 55.4 

Urban 131 44.6 

 
 Pattern of malignancy of 294 patients showed that 
158 (53.7%) suffered from Acute Lymphoblastic Leu-
kemia being the most common diagnosis. Thirty five 
patients (11.9%) were diagnosed with Wilms Tumor, 
32 (10.9%) with Hodgkin’s Lymphoma and 21 (7.1%) 

with Non-Hodgkin’s Lymphoma. Other types included 
Acute Myeloblastic Leukemia, Ewing’s Sarcoma, Rha-
bdomyosarcoma, Hepatoblastoma, Renal cell carcin-
oma and many rare ones (Table 3). 
 
Table 3:  Presentation of Diagnosis. 
 

Diagnosis 
Frequency

(n) 
Percentage 

(%) 

Acute Lymphoid Leukemia 158 53.7 

Wilms Tumor 35 11.9 

Hodgkin’s Lymphoma 32 10.9 

Non-Hodgkin’s Lymphoma 21 7.1 

Retinoblastoma 10 3.4 

Acute Myeloid Leukemia 6 2.0 

Ewing’s Sarcoma 6 2.0 

Osteosarcoma 6 2.0 

Miscellaneous** 25 8.5 
 

**C cell hyperplasia, Hepatoblastoma, Neuroblastoma, 
Rhabdomyosarcoma, Renal Cell cancinoma, osteosarcoma, 
sacrococcygeal teratoma, yolk sac tumor 

 
 There were 60.9% of the children of aged 1 – 5 
years at the time of diagnosis with 288 (98.0%) pre-
senting with the disease for the first time. 168 (57.1%) 
patients reported with the type of cancer that affected 
blood followed by 45 (16%) whose lymphatic system 
was affected. Other types of cancer involved soft tis-
sues/muscles, genitourinary and gastrointestinal sys-
tems, liver, nervous system and endocrinal system. 
59.2% of the patients were at the benign stage of the 
disease followed by 55 (18.7%) at Stage I and 33 
(11.2%) at Stage II. Only 2.4% patients had undergone 
metastasis (Fig. 1). 
 Time Distribution showed that the mean number 
of patients suffering with different type of maligna-
ncies visiting Children Hospital during January 2017 
to June 2017 was 248.6 +/- 28.5. Maximum number of 
cases reported in June and July 2017 (Fig. 2). 
 
DISCUSSION 
Worldwide incidence of childhood cancers varies. In 
developed countries only about 2% of the cancer occ-
urs in children but in developing countries the tumors 
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Fig. 1: Distribution of Patients According to Stages of 
Cancer. 

 

 
 

Fig. 2: Time Distribution of Patients according Presenta-
tion in Children Hospital and Institute of Child 
Health. 

 
constitute 4.1 – 12.6% of all malignancies. In majority 
of the series males are reported to be more frequently 
affected than females and this was also observed in the 
present study.14 Another study was conducted on psy-
chological outcomes and health beliefs in adolescent 
and young adults of childhood cancer and control sho-
ws that major cancers occur in early childhood (1to 5 
years of age).17 Our study shows peak incidence among 
age group of 1 – 5 years which is 46.9% followed by 6-
10 years (36.1%) and 11 years and above which is 
17.0%. According to a study conducted in US characte-
ristic incidence peak is seen in age group of 2 – 4 years 
of age.15 Acute Lymphoblastic Leukemia incidence also 
peaks at 2 – 4 years of age.18 Studies conducted thro-
ughout the entirety of Pakistan have also shown simi-
lar presenting ages of patients, with a mean of 6.87 
years.19 
 This study conducted in Children hospital of Lah-
ore showed that Acute Lymphoblastic Leukemia and 
Wilm’s tumor were the most frequent in all age groups 
of childhood malignancies both in males and females. 
Other national studies and those from developing 

countries showed lymph node malignancies to be most 
frequent14 which is contrary to our study. Acute Lym-
phoblastic Leukemia is the most commonly diagnosed 
cancer of childhood accounting for 26% of cancers dia-
gnosed in those aged between birth to 14 years.18 Acco-
rding to a study conducted on clinical features and in-
duction outcomes of childhood acute lymphoblastic 
leukemia in a lower middle income population: A mul-
ti institutional report from Pakistan indicated acute 
Lymphoblastic Leukemia as the most common child-
hood cancer.19 
 Among a total of 294 180 (61%) patients were male 
and 114 (39%) were females. In a study of cancer amo-
ng children and adolescents in cancer hospitals of Pak-
istan 61% were males and 39 % were females.20 In 
comparison, children within the United States show an 
almost equal presentation of pediatric cancers between 
the genders.21 
 In this study among 294 patients 158 (53.7%) suf-
fered from acute Lymphoblastic leukemia being the 
most common diagnosis. 35 (11.9%) were diagnosed 
with Wilm’s tumor followed by 32 (10.9%) patients 
with Hodgkin’s Lymphoma and 21 (7.1%) with non 
Hodgkin lymphoma. The most common diagnosis that 
have been recorded in Shaukat Khanum, for under 14 
years patients have been: males with leukemia, lym-
phoma, and then CNS tumors , and females with leu-
kemia, CNS tumors and then retinoblastoma.20 A Cen-
tre in Rawalpindi has also recorded the highest preva-
lent childhood tumors as acute Lymphoblastic Leuke-
mia, Hodgkin’s Lymphoma and brain tumors, in sub-
sequent order.22 
 Stage 3 predominates in a study conducted on pre-
valence and clinical manifestations of lymphoma in 
North Eastern Nigeria16 this is contradicted in our stu-
dy in which more than half of the patients under study 
were Benign (59.2%) followed by Stage 1 (18.7%), Sta-
ge 2 (11.2%), Stage 3 (5.1%), Stage 4 (3.4%) and Meta-
stasis (2.4%). With regards to the residence of pati-
ents, we can see a significant difference, with 71.8% of 
patients residing outside of Lahore. Along with this, 
presentation of patients from rural and urban areas 
was almost similar, with a slightly larger population 
from rural areas (55.4%). The reasons for this can be 
attributed to better diagnostic and treatment options 
established in Lahore as compared to other cities, and 
a lack of tertiary care facilities especially in rural areas 
and smaller cities. Thus, most of the observed disease 
burden is not generated from within the city itself. 
 It is concluded that acute Lymphoblastic Leuke-
mia and Wilm’s tumor is the most prevalent cancer in 
all age groups, being greatest among early childhood 
years (1 – 5 affecting more males than females. 
 
RECOMMENDATIONS 
The precise incidence of childhood cancer in Pakistan 
is not well documented or registered with anybody. 
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Pakistan lacks any significant cancer registry organiza-
tions. The Karachi Cancer Registry (KCR) was the first 
population-based registry of Pakistan and exists to 
facilitate the collection and analysis of incidence and 
prevalence data. Similar registries need to be estab-
lished within major cities such as Lahore, along with 
bio data of new patients. This can be enormously use-
ful when implementing a national career control plan. 
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