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ABSTRACT 
 
Objective: To determine the frequency of aplastic anemia in children 
presenting with pancytopenia. 

Study Design: Descriptive cross-sectional study. 

Place and Duration of Study: Pediatrics Department, Ayub Teaching 
Hospital, Abbottabad from January 2025 to June 2025. 

Material and Methods: Ninety-one children from 6 months to 15 
years, of either gender fulfilling the inclusion criteria were enrolled 
using Non-probability consecutive sampling with informed written 
consent from the parents, after approval from institutional review 
board. The details of the patients were collected on a predesigned 
proforma. Data was analysed using SPSS version 20.0. 

Results: 91 children were enrolled in the study. Aplastic anemia was 
found in 12 patients (13.2%), while 79 patients (86.8%) had 
pancytopenia attributable to other aetiologies. Mean age of the 
patients was 4.78 ± 2.33 years. Out of 91 patients, 40 (43.9%) were <4 
years and 51 (56.0%) were ≥4 years. We found no statistically 
significant association between age group and aplastic anaemia  
(p = 0.43). There were 49 males (53.8%) and 42 females (46.2%) in 
the study. We observed no statistically significant association of 
gender with aplastic anaemia (p = 0.36).  

Conclusion:  Aplastic anaemia is an important cause of pancytopenia 
in children. Children of all ages and both genders had equal risk of 
aplastic anaemia. 
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INTRODUCTION 
 
Pancytopenia is a disorder involving the 
simultaneous decline in all three cell lines in blood 
including red blood cells, white blood cells and 
platelets, leading to Anemia (Hb<10g/dl), 
Neutropenia (ANC <1500) and Thrombocytopenia 
(Platelets <100,000). Patients usually present with 
clinical features attributed to anemia, 

thrombocytopenia and rarely leukopenia which in 
later stages is responsible for downhill course.1 
Anemia has well-known clinical consequences of 
pallor, malaise, sleepiness, irritability, exercise 
intolerance and shortness of breath. Children with 
severe thrombocytopenia develop spontaneous 
bruising, bleeding, and petechiae. Menstruating 
females experience menorrhagia heavy and 
prolonged periods. Leukopenia impairs the 
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immune system’s ability to fight infections causing 
opportunistic organisms to behave pathologically. 
Children with severe neutropenia (defined as ANC 
<500/mm3) face a high risk of life-threatening 
bacterial and fungal infections.2 

The cause of pancytopenia varies from congenital 
absence of hematopoietic cell lineages in bone 
marrow to acquired bone marrow failure defects. 
Congenital syndromes of bone marrow hypoplasia 
includes disorders like Fanconi syndrome, 
Bloom’s syndrome, dyskeratosis congenita, inborn 
errors of metabolism/ storage disorders like 
Organic academia’s, lysosomal storage disorders. 
Acquired bone marrow defects include aplastic 
anaemia, megaloblastic anaemia due to nutritional 
or genetic deficiency of vitamin B12 and folic acid 
and infiltration of bone marrow with  abnormal 
cells and tissues as in malignant transformation 
and fibrosis like in leukaemia’s and myelofibrosis. 
The other important reason of pancytopenia is 
excessive destruction of blood cells in the 
peripheral circulation by hypertrophied and 
overactive reticuloendothelial system as seen in 
conditions of hypersplenism (liver cirrhosis, late 
stages of unmanaged haemolytic anaemias), 
autoimmune disorders like systemic lupus 
erythematosus, infections like HIV, Epstein Bar 
virus infection, Cytomegalovirus infection being 
common among many causes.3 

Aplastic anaemia was first described by a 
pathologist Paul Ehrlich in 1888 based on bone 
marrow findings on autopsy of a patient. Although 
it is rare but is a fatal cause of acquired 
pancytopenia in children after megaloblastic 
anemia and leukemia’s, which requires early 
diagnosis and prompt management for survival. It 
is characterized by hypo cellular bone marrow 
leading to peripheral pancytopenia, without 
abnormal cell infiltrates or fibrosis in the bone 
marrow.4 The pathophysiology of aplastic anemia 
is not well understood in literature but its assumed 
to involve immune-mediated destruction or 
suppression of hematopoietic stem cells in the 
bone marrow. Its aetiology is multifactorial 
involving viral infections (Parvo B19), drugs, 
toxins, radiations and autoimmune diseases. 
There is biphasic peak in age distribution in 
children with aplastic anemia been common in 2-5 
years age group and at adolescent age group. 
Aplastic anemia is also considered a premalignant 

condition as in some genetic variants it can 
transform into acute myeloid leukemia or 
myelodysplastic syndrome.5 

The modified Camitta criteria is used to classify 
aplastic anemia into three categories of non- 
severe aplastic anemia, severe aplastic anaemia 
and very severe aplastic anemia based on bone 
marrow cellularity, an absolute neutrophil count 
(ANC), platelet count, and reticulocyte count.6 It is 
diagnosed through bone marrow  biopsy including 
aspiration and trephine biopsy with supportive 
investigations like full blood counts, peripheral 
blood film with reticulocyte count and vitamin B12 
and folate levels in serum, flow cytometry and in 
rare cases chromosomal breakage studies to rule 
out other potential causes. Early diagnosis and 
referral to hematologists for proper management 
including first line therapy with human 
recombinant antithymocyte globulin (hATG), 
immunosuppressive therapies with calcineurin 
inhibitors cyclosporin A or 2nd line treatment with 
hematopoietic stem cell transplantation is 
necessary, as it can significantly improve the 
outcomes in children affected with aplastic 
anemia. Recent emerging treatments 
recommended by North American Pediatric 
Aplastic Anemia Consortium (NAPAAC) includes 
thrombopoeitin receptor agonists like eltrombopag 
and romiplastin as promising new modalities with 
fewer side effects and lasting results.7 

Most of the literature on aplastic anaemia in 
children is from the Western world and very 
limited local and regional data is available on the 
prevalence of aplastic anemia in pancytopenic 
children in Pakistan and South Asian region, and 
this is a common reason for expensive undue 
workup and delay in diagnosis and management 
leading to increase in morbidity and mortality of 
patients and undue burden on the healthcare 
resources in developing nations. 

This study aims to determine the frequency of 
aplastic anemia in children presenting with 
pancytopenia at Ayub Teaching Hospital, 
Abbottabad in Khyber Pakhtunkhwa (KPK) 
province in Pakistan. These findings will provide 
evidence to support early diagnostic protocols, 
help in making local guidelines for diagnosis and 
management of acquired aplastic anemia in 
children and to prioritize resource allocation for 
bone marrow evaluation and possible 
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transplantation to improve clinical outcomes 
through timely intervention in a resource limited 
region of KPK, Pakistan. 

Objective: To determine the frequency of aplastic 
anemia in children presenting with pancytopenia.  

Material and methods: This descriptive cross-
sectional study was carried out at Pediatrics 
Department of Ayub Teaching Hospital, 
Abbottabad from January 2025 to June 2025 with 
the approval of hospital ethical review committee. 
(Ref. No.RC-EA-2025/307). Non-probability 
consecutive sampling technique was used and 
ninety-one children from ages 6 months to 15 
years of either gender with isolated pancytopenia 
on admission fulfilling the inclusion criteria were 
enrolled after informed written consent from the 
parents. Children with hepatosplenomegaly, 
lymphadenopathy and children with recent blood 
transfusion in last 6 months were excluded. All 
required tests including full blood count, peripheral 
film and reticulocyte count were done in the 
hospital laboratory. Bone marrow trephine biopsy 
was done by expert hematologist in pathology 
department of the hospital. The details of the 
patients were collected on a predesigned 
proforma including demographics, complete blood 
count values and results of trephine bone marrow 
biopsy specimens with aplastic anemia present or 
not. 

Data was analysed using SPSS version 20.0. 
Quantitative variables like age is presented as 
mean and standard deviation (SD). Categorical 
variable like gender and presence or absence of 
aplastic anemia are presented as frequency 
tables and percentages. Data was stratified for 
age and gender of the patients. Post-stratification 
Chi square test was applied with 95% confidence 
interval and 8% absolute precision. 

RESULTS 
 
Total 91 children with pancytopenia were included 
in this study. The mean age was 4.78 ± 2.33 
years. There were 40 (43.9%) children of age <4 
years while 51 (56.0%) had age ≥4 years. There 
was slight gender predilection for males, being 49 
(53.8%) males and 42 (46.1%) females table 1. 

TABLE 1: Demographic distribution of patients. 
 

Variables Percentage/ 
Mean SD 

Total 

Age in years   4.78±2.33  
<4years 40(43.9%) 91 
≥4years 51(56.0%) 

Gender Male 49(53.8%) 91 
Female 42(46.1%) 

 
In this study, 12 (13.1%) children had aplastic 
anaemia while 79 (86.3%) had pancytopenia 
related to other causes table 2. 

TABLE 2: Frequency of aplastic anaemia in 
pancytopenic patients 

 
Cause of pancytopenia Frequency Percentage  

Aplastic Anemia 12 13.19 

Others 79 86.81 

Total 91 100.0 
 
Data was stratified for age and gender of the 
patients. In children aged <4 years 4 (33.3%) had 
aplastic anemia and in children aged ≥4 years 8 
(66.66%) had aplastic anemia. The difference 
between both age strata was insignificant  
(p= 0.43). 

Regarding gender stratification of children. 
7(58.3%) males had aplastic anemia and 5 
(41.6%) females had aplastic anemia. The 
difference between both gender strata was 
insignificant (p= 0.36) table 3. 
 

TABLE 3: Data stratification of aplastic anemia patients with respect to age and gender 
 
Variables  Frequency (n) Percentage Total p-value 

Age in years <4 years 4 33.3   

≥4 years 8 66.6 12 0.43 

Gender Male 7 58.3 12  

Female 5 41.6 0.36 
 

DISCUSSION 
 
Aplastic anemia is one of the many important 

causes of pancytopenia in pediatric age group 
along with megaloblastic anemia and leukaemia’s 
leading to long term morbidity and mortality if not 
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managed early in children. The survival rate of 
aplastic anemia depends upon its cause and 
severity. Overall all pediatric age group 5 years 
survival of moderate aplastic anemia is 50-55%. 
Survival depends upon cause, type of aplastic 
anemia, severity of disease, age of patient and 
timely diagnosis before development of 
complications.8 But contrary to other etiologies of 
pancytopenia many of causes of acquired aplastic 
anemia are preventable including viral and 
protozoal infections, drugs, radiations, toxins, 
chemotherapy. Acquired aplastic anemia can be 
treated with recent modalities of 
immunosuppression and bone marrow 
transplantation provided the child is timely 
diagnosed before developing complications 
(myelodysplasia or acute myeloid leukemia). The 
geographical distribution of the aplastic anemia 
shows considerable variation, with an incidence of 
approximately 2–3 cases per million population 
per year in European countries. In contrast, Asian 
countries exhibit nearly twice the burden of 
pediatric aplastic anemia, with incidence rates 
estimated to be 2–3 times higher than those 
observed across the Americas, Europe, and Africa 
combined.9 

Aplastic anemia shows a bimodal age distribution 
among children, with incidence peaks occurring at 
2–5 years and again during adolescence. Age at 
presentation is a critical prognostic factor in 
aplastic anemia. The mean age at presentation  in 
our study population was 4.7 years with variation 
of 2.3 years, which is similar with findings from 
several domestic and South Asian studies, 
including those by Khalid et al. in Pakistan (mean 
age: 6.7 years) and Karun et al. in India (1–6 
years; 43.9% of cases).10,11 In contrast, Das et al. 
from Bangladesh reported a higher mean age of 7 
years in Bangladeshi population which is 
consistent with studies from Karachi, Pakistan by 
Fatima et al. (8 years) and by Yousaf et al. (9 
years) in an Egyptian  study.12-14 Notably, none of 
the studies reviewed reported a significant burden 
of aplastic anemia among infants below one year 
of age. 

Gender is also considered an important 
epidemiological factor in development and 
prognosis of paediatric aplastic anemia with 
several studies showing either equal distribution 
or female predominance especially in adolescent 

age group possibly related to autoimmune 
predisposition, hormonal factors and 
environmental exposures. Patil et al. in their study 
on Indian cohort showed females being more 
affected with aplastic anemia than males(1:0.7).15 
However, in our study we found slight male 
predominance (1.1:1) which is very much aligned 
with results from many local Pakistani studies 
done by Rasool et al. Fatima et al. (61.4%), and 
Khalid et al. (1.2:1) in different cities of Pakistan 
and also with studies in neighbouring country 
India by Mishra et al. (1:0.8).16,17,13,10 Vaht et al. in 
Sweden and Yosaf et al. in Egypt showed no 
variation in gender distribution being make and 
females equally affected.18,14 

Among all the ninety-one children presenting with 
pancytopenia in our study acquired aplastic 
anemia was identified in 13.1% of patients, 
making it a relatively uncommon yet clinically 
significant and potentially manageable cause of 
pancytopenia. Comparable frequencies have 
been documented in several domestic and 
regional studies, including those by Kaleem et al. 
in Peshawar, Kankane et al. (14%), and Piekarska 
et al. in India.19-21 However, a number of studies 
from Pakistan and neighbouring countries India 
and Iran have reported a substantially higher 
prevalence of pediatric aplastic anemia, including 
studies done by Inamullah et al. (35.9%), Jan et al 
(28. 3%), Aziz et al. (31.90%) and Khalid et al. 
(33.6%) in Pakistan,22,23,10 and Dasgupta et al. 
(33.50%) in India and Jalaeikhoo et al. (29.50%) 
in Iran.24,25 All these studies report nearly twice the 
disease burden observed in our patients. This 
variation may be attributed to difference in sample 
size, environmental exposures, or diagnostic 
criteria employed across different populations.  

Limitations: This was a single centre based 
study with a small sample size. More multicentre 
collaborative studies should be done on this issue. 

Suggestions: Large scale multi-centred 
collaborative studies with large sample size 
involving population from different areas of 
Pakistan should be conducted to exactly estimate 
the burden of disease in Pakistani population and 
also to delineate the most common causes of 
aplastic anemia so that we can make policies and 
funds could be arranged and allocated for proper 
management and care of these children. 
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CONCLUSION 
 
Hence we concluded that aplastic anemia is a 
rare yet serious cause of pancytopenia in children 
in Pakistan and by its timely diagnosis and 
management many lives can be saved and quality 
of life of children suffering from this disease can 
be improved and burden on healthcare resources 
can be decreased with proper policy making and 
allocation of budget for diagnosis and 
management of aplastic anaemia and training the 
medical staff for diagnostic and transplantation 
services. This will enable us to divert these 
resources to be utilized for other important yet 
ignored issues especially in resource limited 
countries like Pakistan. 
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