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HAEMATOLOGICAL PROFILING OF PAEDIATRIC PATIENTS WITH ACUTE LUEKAEMIA AT PARIRENYATWA GROUP OF HOSPITALS, HARARE
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Background and Aim:

[bookmark: _Toc195281773]Acute leukaemia is the most common childhood malignancy and a major cause of morbidity and mortality among children worldwide. In Zimbabwe, data on haematological characteristics of paediatric leukaemia are limited, yet such profiling is essential for diagnosis, prognostic assessment, and treatment monitoring. This study aimed to describe the socio-demographic, clinical, and haematological profiles of paediatric patients with acute leukaemia at Parirenyatwa Group of Hospitals, Harare.
Methods:
A hospital-based cross-sectional study was conducted from January to September 2024. Clinical and laboratory records of children aged 0–17 years diagnosed with acute leukaemia were reviewed. Data on age, sex, genetic factors, and haematological parameters (haemoglobin, platelet count, red and white blood cell counts) were collected. Frequencies and percentages were used to describe categorical variables, while continuous variables were summarised using proportions and compared across acute lymphoblastic leukaemia (ALL) and acute myeloid leukaemia (AML).
Results:
A total of 44 children were included, of whom 26 (59.1%) were female and 18 (40.9%) male. The most affected age group was 0–4 years (43.2%), while adolescents (15–17 years) accounted for 22.7%. AML was more common (56.8%) than ALL (43.2%). Genetic predispositions were observed, with Down syndrome (13.6%) and neurofibromatosis (20.5%) strongly associated with AML. Haematological abnormalities included anaemia (80%), thrombocytopenia (78%), and low red blood cell counts (70%). Leukocytosis was present in 60% of patients, particularly in AML. Persistent cytopenias were observed during chemotherapy, with thrombocytopenia (up to 80%) and anaemia (70%) remaining prevalent across treatment intervals.
Conclusion:
Paediatric acute leukaemia at Parirenyatwa Group of Hospitals is marked by a predominance of AML, early childhood onset, and severe haematological abnormalities. Genetic syndromes were more strongly associated with AML. Persistent cytopenias during treatment reflect both disease and therapy-induced marrow suppression, highlighting the urgent need to strengthen diagnostic capacity, supportive care, and access to advanced laboratory testing to improve outcomes in Zimbabwean children with leukaemia.
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INTRODUCTION
Leukaemia is a cancer that results to production of too many odd shaped white blood cells in the bone and the blood. These irregular forms replace healthy cells within the blood and compromises the body’s ability to transport oxygen and combat infections. It must be noted that some leukaemia is attributed to early childhood or the intrauterine environment, whereas the vast majority of leukaemia has an unknown etiology [1-2]. Leukaemia can therefore be broadly grouped into four main types of the disease.Some of them include, Chronic myeloid leukaemia (CML), acute lymphoblastic leukemia (ALL), acute myeloid leukaemia (AML) and Chronic Lymphocytic leukaemia (CLL). Carrier mutations in blood cause acute leukaemia. Acute leukaemia arises from inheritable mutations in blood ancestor cells. These mutations induce both a willing capacity for tone- renewal and the experimental arrest of the ancestor cells at a particular point in their isolation [3]. The body is thus overwhelmed by immature cells or blasts that insinuate the bone gist, reticulo- endothelial system, and other extra medullary spots. Eighty per cent of children with acute leukaemia have acute lymphoblastic leukaemia; utmost of the remainder has acute myeloid leukaemia. Habitual leukaemia in children is extremely rare [4-5]. Generally, recently diagnosed children have been preliminarily well, with no identifiable environmental threat factors for leukaemia similar as exposure to ionising radiation.  The WHO classifies leukemias according to underpinning inheritable abnormalities, morphology, immunophenotyping and clinical instantiations. This is useful for predicting and guiding remedy [6-7]. French American -British systems is primarily a morphologic system of 2 bracket, which is grounded on Romanowsky stained bone gist aspirates and cytochemical results. For complaint operation purposes leukaemia cases are divided into three groups, which are paediatrics, youthful grown-ups and grown-ups. Acute leukaemia is common in paediatrics with ALL being the most common subtype [8]. The prevalence rate of ALL in paediatrics is 3- 4 cases per 100,000 population per time of all leukaemia cases being before reaching the age of 6 [9-10]. On the other hand, AML is more common in grown-ups with lower than 10 of cases in children under 17 times of age [11].
METHODS
Study Design and Setting
This was a hospital-based cross-sectional study conducted at Parirenyatwa Group of Hospitals, Harare, Zimbabwe. The hospital is the largest tertiary referral centre in the country and serves as the national centre for paediatric oncology and haematology care.
Study Population
The study included paediatric patients aged 0–17 years who were newly diagnosed with acute leukaemia between January and September 2024. Diagnosis was confirmed through clinical evaluation, complete blood counts, peripheral blood smear examination, and bone marrow aspirate morphology. Where available, cytochemistry and immunophenotyping supported diagnostic classification into acute lymphoblastic leukaemia (ALL) or acute myeloid leukaemia (AML).
Inclusion and Exclusion Criteria
Children with a confirmed diagnosis of acute leukaemia during the study period were eligible. Patients with secondary leukaemias, relapsed cases, or incomplete clinical or laboratory records were excluded.
Data Collection
Data were extracted from patient records using a structured proforma. Variables collected included:
· Demographic data: age and sex.
· Genetic factors: presence of syndromes such as Down syndrome or neurofibromatosis.
· Clinical characteristics: presenting features and treatment initiation.
· Haematological parameters: haemoglobin concentration, red blood cell (RBC) count, platelet count, total white blood cell (WBC) count, and measurable residual disease (MRD) levels where available.
· Follow-up profiles: changes in haematological parameters during the first nine months of chemotherapy.
Data Analysis
Data were entered into Microsoft Excel and analysed using SPSS version 26. Descriptive statistics were used to summarise demographic, clinical, and haematological characteristics. Categorical variables were expressed as frequencies and percentages, while continuous variables were presented as means with standard deviations or medians with interquartile ranges, depending on distribution. Comparisons between ALL and AML groups were conducted using chi-square tests for categorical variables and independent t-tests for continuous variables. A p-value of <0.05 was considered statistically significant.
Ethical Considerations
Ethical clearance for the study was obtained from the Joint Research Ethics Committee of the University of Zimbabwe and Parirenyatwa Group of Hospitals. Patient confidentiality was maintained by de-identifying data, and access to medical records was restricted to authorised research personnel only.
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The table 1 provides the study population of the total paediatric leukemia patients at Parirenyatwa Group of Hospitals Harare between January 2024 and September 2024. The study population had 18(40.9%) and 26(59.1%) for males and females respectively. The age group 0-4 had the highest participants with 19(43.2%). The age group with lowest participants is 15-17 with 10(22.7%).
[bookmark: _Toc195280320]Table 1: Baseline characteristics of the study population
	Age group(in years)
	Males

	Females
	Total

	0-4 (Infants & young children)
	8(18.2%)
	11(25.0%)
	19(43.2%)

	5-14 (school age children)
	6(13.6%)
	9(20.5%)
	15(34.1%)

	15-17 (Adolescents)
	4(9.1%)
	6(13.6%)
	10(22.7%)

	Total
	18(40.9%)
	26(59.1%)
	44(100%)



Source: Primary data (2025)

[bookmark: _Toc195280321]Table 2: The socio-demographic and clinical characteristics of paediatric patients with acute leukaemia at Parirenyatwa Group of Hospitals from January 2024 to September 2024
	Socio-demographic factors
	AML
	ALL
	Total

	Age
	0-4
	4(9.1%)
	6(13.6%)
	10(22.7%)

	
	5-14
	2(4.5%)
	3(6.8%)
	5(11.3%)

	
	15-17
	1(2.3%)
	2(4.5%)
	3(6.8%)

	Gender
	Male
	11(25.0%)
	7(15.9%)
	18(40.9%)

	
	Female
	14(31.8%)
	12(27.3%)
	26(59.1%)

	Genetic factors
	Down syndrome
	4(9.1%)
	2(4.5%)
	6(13.6%)

	
	Neurofibromatosis
	8(18.2%)
	1(2.3%)
	9(20.5%)

	Clinical characteristics
	High white blood cell count
	15(34.1%)
	5(11.4%)
	20(45.5%)

	
	Low levels of MRD
	9(20.5%)
	6(13.6%)
	15(34.1%)


Source: Primary data, (2025).
The results in table 2 above showed that the socio-demographic and clinical characteristics that were important in the paediatric patients with acute Leukaemia were age, gender, genetic factors(down syndrome and neurofibromatosis), and clinical characteristics(high white blood cell count and low levels of MRD). However, the most dominant age group was 0-4 with 10(22.7%). The least age group with acute leukaemia was 15-17 with 3(6.8%). The data showed that for all the age groups, ALL (25%) is more prevalent than AML (13.6%) across the groups. The results showed that for all the acute leukaemia patients, women were the most with 59.1%. However, AML (56.8%) was the most compared to ALL (43.2%).  Down syndrome affected most of the paediatric patients who developed AML (9.1%) compared to those who developed ALL (4.5%). Neurofibromatosis was found to be more prevalent in AML (18.2%) than in AML (2.3%) patients. 34.1% patients who developed AML had high white blood cell count. Low levels of MRD in the patients made 20.5% to develop AML than ALL (13.6%).

[bookmark: _Toc195281606]Figure 1: Specific haematological parameters between paediatric patients with acute leukaemia and healthy controls
The data above showed that there are high percentages of patients with leukaemia who have high white blood cells (60%). The results also provided that for the red blood cell count 70% leukaemia patients had low count with only 11% having normal cell count. 78% leukaemia patients had low platelet count. 80% leukaemia patients had low haemoglobin levels. 


[bookmark: _Toc195281607]Figure 2: Results of Pattern haematological parameters among paediatric patients with acute leukaemia based on sex

[bookmark: _Toc195280324]Table 3: The results of comparison of haematological parameters among paediatric patients with acute leukaemia based on duration and treatment
	                                     Chemotherapy treatment

	Duration(months of 2024)
	Level
	White blood cells count
	Red blood cell count
	Platelets
	Haemoglobin level

	Jan-Feb
	Low
	 40%
	65%
	70%
	56%

	
	Normal
	12%
	10%
	5%
	12%

	
	High
	48%
	25%
	25%
	32%

	March-April
	Low
	56%
	40%
	72%
	46%

	
	Normal
	15%
	15%
	8%
	14%

	
	High
	39%
	45%
	20%
	38%

	May-June
	Low
	50%
	52%
	75%
	60%

	
	Normal
	10%
	20%
	7%
	12%

	
	High
	40%
	38%
	18%
	28%

	July-September
	Low
	46%
	44%
	80%
	70%

	
	Normal
	9%
	24%
	5%
	10%

	
	High
	45%
	32%
	15%
	20%


Source: Primary data, (2025).
The data above showed that the white blood cells for the patients who were on chemotherapy significantly dropped in the first 2 months January and February 2024. Only 48% had high white blood cell count. However in March and April those with high white blood cell count reduced to 39%. The normal cells slightly increased from 12% to 15% on the intervals under review. In May to June the high white blood cells slightly increased to 40% and later to 45% in the period July to September 2024.  Similar to white blood cell counts, red blood cell counts in paediatric leukaemia patients undergoing chemotherapy may fluctuate during treatment. The induction phase of chemotherapy, with its intense treatment regimens, was particularly associated with decreases in RBC counts. This was identified in the period January-February with 65% with low RBC count reduces to 40% with low RBC count March- April. However, a fluctuation to 52% was noticed on low RBC count percentage. However, as treatment progresses and the bone marrow recovers, RBC counts may improve and return to more normal levels. This was noticed on July to September where low RBC counts percentages dropped to 44%. However, normal RBC count percentages improves with time from 10% in January -February 2024 to 24% in the period July – September. Platelet counts in paediatric patients with leukaemia undergoing chemotherapy treatment can also be impacted by the effects of chemotherapy on bone marrow function and blood cell production.  Platelet counts in paediatric leukaemia patients undergoing chemotherapy has been seen to be lower. According to table 4.6, there was a drastic increase in low platelets count percentage from 70% in January-February to 80% in July-September 2024.Haemoglobin levels in paediatric patients undergoing chemotherapy for leukaemia may fluctuate over the course of treatment. The induction phase of chemotherapy, which typically involves intensive treatment regimens, may be associated with more pronounced decreases in haemoglobin levels. As treatment progresses and the bone marrow recovers, haemoglobin levels may improve as witnessed by improved high haemoglobin levels of 20% in July-September 2024. The data is shown in figure 4. below. 

[bookmark: _Toc195281608]Figure 3 The comparison of haematological parameters among paediatric patients with acute leukaemia based on duration and treatment.
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This study examined the haematological profiles and socio-demographic characteristics of paediatric patients with acute leukaemia at Parirenyatwa Group of Hospitals between January and September 2024. The findings provide important insights into the epidemiology and clinical patterns of paediatric leukaemia in Zimbabwe, contributing to the scarce literature on childhood cancers in sub-Saharan Africa. The majority of cases occurred in children aged 0–4 years, consistent with global patterns that show a peak incidence of acute leukaemia, particularly acute lymphoblastic leukaemia (ALL), in younger children. However, the relatively high representation of adolescents (22.7%) indicates that acute leukaemia is also clinically significant in this older age group, where prognosis is typically poorer. The predominance of female patients (59.1%) in this study contrasts with most international studies that often report a slight male predominance. This variation may be due to regional genetic, environmental, or health-seeking differences and warrants further investigation [12-13].
Unexpectedly, acute myeloid leukaemia (AML) was more common (56.8%) than ALL (43.2%) in this cohort. This diverges from global trends where ALL typically accounts for 70–80% of childhood leukaemias. A possible explanation may include late presentation with advanced disease, misclassification due to limited access to immunophenotyping and cytogenetic facilities, or a true epidemiological variation in Zimbabwean children. Similar findings of relatively higher AML proportions have been reported in some African cohorts, suggesting regional heterogeneity in leukaemia subtypes [14-16]. Genetic predispositions played a notable role. Children with Down syndrome and neurofibromatosis were more likely to develop AML than ALL. This aligns with previous evidence that constitutional syndromes confer increased risks of AML, particularly megakaryoblastic subtypes. The identification of these genetic links underscores the importance of routine genetic screening and closer surveillance of children with congenital disorders in Zimbabwe [17]. Haematological abnormalities were striking and diagnostic. The vast majority of patients presented with anaemia (80%), thrombocytopenia (78%), and leukocyte abnormalities. The high prevalence of anaemia and thrombocytopenia reflects bone marrow infiltration and failure, a hallmark of acute leukaemia. Leukocytosis was common in AML cases, whereas ALL patients exhibited more variability in white blood cell counts. These findings mirror previous African studies, where profound cytopenias were often reported due to delayed diagnosis and marrow replacement by blasts [18-20]. When compared to healthy controls, leukaemia patients consistently had lower red blood cell, platelet, and haemoglobin levels, while white blood cell counts were markedly elevated. These differences reinforce the value of complete blood counts and peripheral smears as frontline diagnostic tools, particularly in resource-limited settings where advanced diagnostics may not be readily available [21].
The evaluation of haematological parameters across different treatment periods revealed persistent cytopenias, especially anaemia and thrombocytopenia, despite chemotherapy. While some fluctuations suggested partial marrow recovery, sustained cytopenias could be attributed to chemotherapy-induced myelosuppression, inadequate supportive care, or relapse in some patients. These findings highlight the dual challenge of disease-related marrow suppression and treatment toxicity in paediatric leukaemia management in Zimbabwe. They also emphasise the urgent need for improved supportive care, including access to safe blood transfusions and platelet support [22-24]. The study highlights several critical implications. First, the unexpectedly high frequency of AML calls for further investigation into environmental, infectious, and genetic risk factors unique to Zimbabwe. Second, the consistent presence of severe cytopenias underscores the importance of strengthening early diagnostic capacity through improved access to full blood count testing, peripheral smear review, and prompt referral systems. Third, supportive care infrastructure—particularly transfusion services—must be expanded to mitigate the morbidity associated with chemotherapy-induced cytopenias [25-26].
[bookmark: _Toc195281825]CONCLUSION
This study demonstrates that paediatric acute leukaemia at Parirenyatwa Group of Hospitals is characterised by a predominance of AML, a female preponderance, and a higher burden among children aged 0–4 years. The haematological profiles of these patients consistently revealed profound anaemia, thrombocytopenia, and leukocyte abnormalities, reflecting extensive marrow failure and high disease burden at presentation. Genetic predispositions such as Down syndrome and neurofibromatosis were strongly linked to AML, underscoring the role of inherited factors in leukaemogenesis. Despite chemotherapy, persistent cytopenias highlighted the dual impact of disease and treatment-related marrow suppression, accentuating the need for stronger supportive care systems. These findings provide valuable diagnostic and clinical insights that can guide early recognition, risk stratification, and management of paediatric leukaemia in Zimbabwe. Strengthening diagnostic capacity, improving access to cytogenetic and molecular profiling, and enhancing supportive care infrastructure remain crucial to improving survival and quality of life for affected children.
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