
Abbreviations
PCV- Packed cell volume
RBC- Red blood cell
WBC- White blood cell
MCV- Mean corpuscular volume
MCH- Mean cell haematocrit
AST- Aspartate transaminase
ALT- Alanine aminotransferase
ALP- Alkaline phosphatase
 
Introduction

 

 
Prevalence of  cerebral palsy from developed countries 
range from 2.2-3.3/1,000 while those in Africa are from 

22-10/1,000 live births . 
Deranged hematologic and biochemical profile have 

been associated with cerebral palsy in various ways, 
including association with aetiology and complication 
of  the illness. Neonatal encephalopathy, which may 

3precede the diagnosis of  cerebral palsy , has been 

Cerebral Palsy is “a group of  permanent disorders of  
movement and posture, causing activity limitation, that 
are attributed to non-progressive disturbances that 

1occurred in the developing fetal or immature brain” .

associated with haematological abnormalities such as 
4,5anaemia, thrombocytopenia, and leucocytosis . These 

abnormalities could occur due to organ dysfunction or 
systemic inflammation that are commonly associated 

5with encephalopathy . These derangements are typically 
observed in the neonatal period and it remains uncertain 
whether they persist until the time of  cerebral palsy 
diagnosis.

Poor nutritional status has been associated with 
1cerebral palsy . This malnutrition results from conditions 

like impaired oral-motor function, contracture of  
temporomandibular joints, vomiting, and gastro-

6esophageal reflux disease . These conditions decrease 
their food consumption thereby decreasing their intake 
of  micronutrients that are essential for a balanced 

7haematological and biochemical status . The health 
status of  children can be affected by nutrition through 
haematologic, immunologic and biochemical 

8pathways . Malnutrition and micronutrient deficiencies 
9can result in anaemia , growth retardation, 

10,11 12contractures , and fractures .
The most common haematologic abnormality seen 

in children and adolescents is Anaemia. Anaemia is 
defined as a condition in which the number of  
haemoglobin or red blood cell count are insufficient to 

13meet metabolic and physiologic demands . Almost 2 
billion people in the world suffer from anaemia with 
more than half  of  them being children below the age of  5 

14years . Anaemia itself  is not a diagnosis but in children, 
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Abstract

Background: Deranged hematologic and biochemical profile 
have been associated with cerebral palsy in various ways, 
including association with aetiology and complication of  the 
illness. We sought to describe haematological and biochemical 
parameters in children with cerebral palsy. The relationship 
between the parameters and the children's demographic 
characteristics was also examined.
Methods: It was a one-year retrospective analytical study of  
seventy-six children with cerebral palsy assessed at the Child 
and Adolescent Mental Health Service Centre, Lagos. 
Haemoglobin, packed cell volume, red blood cell count and its 
indices, white blood count, electrolytes, urea, creatinine, total 
protein and albumin, aspartate transaminase, alanine 
transaminase, and alkaline phosphatase parameters were 
recorded. The data was analyzed with Statistical Package for 
Social Sciences (SPSS-26). The mean, standard deviation and 
interquartile range were analyzed. The level of  significance was 
at p<0.05.
Results: The Mean ±SD haemoglobin level, white blood cell 
count and platelet count were 115.77 mg/dl ± 7.844, 7.486 x 

9 910 /L ± 2.251, and 305.17 x 10 /L ± 104.599 respectively. 
Males had higher mean values for all parameters except mean 
cell volume, mean corpuscular volume, creatinine and alkaline 
phosphatase levels. On t-test analysis, anaemia was commoner 
in children less than 5 years and it was statistically significant 
(p=0.045). Lower alkaline phosphatase values were observed in 
children older than 9 years old, which was statistically 
significant (p=0.030). Sodium levels were similar across all age 
groups and did not show any statistically significant difference.
Conclusion: This study found various haematological and 
biochemical derangements with anaemia observed to be 
commoner in the younger age group. The findings will help in 
the assessment and management plan for children with cerebral 
palsy.

Keywords: haematological, biochemical, cerebral palsy, 
anaemia
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it is an indicator of  poor nutrition or infection. This can 
result into fatigue, reduced physical capacity, shortness 
of  breath and poor cognitive and motor development in 

14,15children . Classification of  anaemia is based on 
peripheral full blood count findings and size of  the 
erythrocytes. It can be classified into acute or chronic, 
hemolytic or nonhaemolytic. Anaemia can result from 
nutrient deficiency such as iron and B vitamins or other 
metabolic deficits. 

A full blood count is essential in evaluating for 
haematological abnormalities. The red blood cell count, 
haemoglobin and reticulocyte count are a good measure 
of  anaemia while co-existing derangement in the 
leucocyte and platelet counts identifies disorders that are 

14not limited to the erythrocytes alone . 
An optimal electrolyte balance is important for the 

16overall health of  a child . Electrolyte imbalance also has 
significant effect on childhood morbidity and mortality. 
It can occur in children with chronic illnesses and 
malnutrition, and when its present, it can affect the 

17,18outcome . These deficiencies can affect the 
functioning capacity of  the children with resultant effect 

13on and their family members well being . Several studies 
have checked nutritional status in children with cerebral 
palsy and the causes of  the malnutrition seen in these 
children. However, our studies focuses on describing 
these haematological and biological parameters.
 
Methods
The study was conducted at the Child and Adolescent 
Mental Health Service Center of  the Federal 
Neuropsychiatric Hospital, Yaba, Lagos. The center 
attends to children below the age of  18 years with various 
neurodevelopmental and psychiatric conditions. It has 
an emergency room where new patients are seen every 
day. Haematologic and biochemical investigations are 
routine investigations done for all patients at the center.

The study was a one-year retrospective analytical 
review of  children aged 2 to 18 years who had been 
diagnosed with cerebral palsy at the center. The 
diagnosis of  cerebral palsy was based on clinical 
evaluation, defined by the presence of  motor impairment 
or activity limitation attributed to a non-progressive 
disturbance occurring in the developing fetal or infant 
brain. Eligible participants included children with 
documented delays in motor milestones. Only those with 
available investigation results were included in the 
analysis. Children with chronic illnesses that could affect 
the haematological and biochemical status such as 
cardiac and renal diseases were excluded. Ethical 
approval was obtained from the ethics committee of  the 
Hospital.

Data collection was from case notes of  children seen 
between the period of  January to December 2022 for the 

haematological and biochemical investigations done at 
presentation.

Analysis of  data was done using Statistical Package 
for the Social Sciences Software (SPSS). The distribution 
of  our continuous variables were assessed. Normally 
distributed data are presented as mean ± standard 
deviation, while skewed data are presented as median 
with interquartile range. The analysis was stratified by 
age groups and by gender. Comparisons were made 
between male and female participants, and between 
different age categories, to identify potential differences 
in the variables. Level of  significance was set at p <0.05.

Results
A total of  125 patients were diagnosed with cerebral 
palsy in the year of  study, however, 76 met the inclusion 
criteria and were recruited into the study. Figure 1 and 2 
showed the age and gender distribution of  the study 
participants. The study participants were aged 2- 14 years 
with median age of  4(IQR 2-7). Age distribution showed 
56.6% of  the participants were 2-4 years old, 31.6% were 
5-9 years old and 11.8% were 10-14 years old. There were 
more males (60%) than females (40%).

Figure 1: Age Distribution of Study Participants

Table 1 shows the mean, standard deviation, median, 
and interquartile range of  the haematological and 
biochemical parameters. Table 2 and 3 shows the age and 
gender based means of  the parameters respectively. The 
average haemoglobin was 115.77mg/dl, average WBC 

9was 7.486 x 10 / L and average platelet count was 305.17 
9x 10 /L.

Hemoglobin, platelet count, white blood count 
(WBC), red blood cells (RBCs), packed cell volume, 
RBC indices, and biochemical parameters (urea, 
creatinine, total bilirubin, total protein, albumin, 
globulin, aspartate transaminase, alanine transaminase, 
electrolytes, calcium, and alkaline phosphatase) were 
analysed.
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Age group 2 – 4 years had lower mean values for all red 
blood cell indices. They had significantly lower mean 
scores for haemoglobin (P= 0.045), protein (P= 0.037) 
and potassium (P=0.045). There was significantly lower 

value of  ALP in age group 10-14 years. The males had 
higher mean values than females for all parameters 
except MCV, MCH, ALP and creatinine.

Variable Mean ± Standard Deviation Median Interquartile Range

Haemoglobin 115.77 ± 7.844 116.00 109.00 - 121.00

PCV 0.365 ± 0.016 0.360 0.350 - 0.370

RBC 4.567 ±0.400 4.520 4.30 - 4.80

WBC 7.486 ± 2.251 7.2 6.1-8.3

Platelet 305.17 ± 104.599 306 226-346

MCV 80.26 ± 5.382 81 78-84

MCH 25.477 ± 2.371 25.9 24-27

Urea 2.640 ± 0.916 2.6 1.9-3.3

Creatinine 34.46 ± 11.989 32 28-42

Protein 75.11 ± 5.999 74 71-80

Albumin 42.31 ± 3.818 43 40-45

AST 37.00 ± 23.391 32 24-37

ALT 18.74 ± 9.131 17 12-24

ALP 252.66 ± 99.464 239 189-295

Sodium 137.54 ± 2.393 138 135.75-139.00

Potassium 3.917 ± 0.374 3.9 3.7-4.1

Table 1: Distribution of Haematological and Biochemical Variables

Table 2: Mean Parameters according to Age Group

Variable <5 years 5-9 years 10-14 years p- value 

Haemoglobin 113.00 ± 10.688 118.13 ± 7.947 115.89 ± 12.564 0.045

PCV 0.366 ± 0.033 0.381 ± 0.026 0.374 ± 0.034 0.714

RBC 4.640 ± 0.482 4.629 ± 0.368 4.453 ± 0.471 0.553

WBC 8.662 ± 3.760 7.175 ± 2.117 6.567 ± 1.005 0.081

Platelet 284.40 ±117.842  257.75 ± 90.866 327.56 ± 120.078 0.258

MCV 78.90 ± 6.447 79.93 ± 4.827 84.75 ± 3.862 0.538

MCH 25.100 ± 2.625 25.371 ± 2.307 27.250 ± 1.139 0.812

Urea 2.733 ± 1.043 2.650 ± 0.956 3.200 ± 0.760 0.595

Creatinine 33.55 ± 11.800 38.67 ± 12.296 50.88 ± 24.787 0.531

Protein 72.56 ± 6.878 77.29 ± 4.723 76.00 ± 5.766 0.037

Albumin 43.39 ± 5.449 44.33 ± 3.749 39.78 ± 8.028 0.058

AST 42.56 ± 22.023 35.42 ± 13.371 30.67 ± 8.246 0.353

ALT 23.02 ± 12.634 19.17 ± 8.869 18.11 ± 5.349 0.429

ALP 219.49 ± 77.599 271.38 ± 110.008 205.00 ± 77.330 0.030

Sodium 136.83 ± 2.459 137.58 ± 2.041 136.50 ± 3.251 0.640

Potassium 3.943 ± 0.366 4.033 ± 0.537 4.163 ± 0.417 0.045

Table 3: Mean Parameters according to Gender

Variable Male Female P value

Haemoglobin 115.93 ± 9.616 113.48 ± 11.246 0.391

PCV 0.375 ± 0.031 0.366 ± 0.031 0.894

RBC 4.621 ± 0.506 4.609 ± 0.254 0.006

WBC 7.996 ± 3.301 7.838 ± 3.005 0.171
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Discussion
A total of  76 participants were recruited into the study 
within the ages of  2-14 years. There were more children 
within the ages of  2-4 years compared to other age 
groups. Older age has been implicated as a factor for non-

19clinic attendance . This is because as children grow 
older, their family and caregivers may become more 
familiar at managing conditions at home and such 
reduced clinic visits. Also caregivers may believe that 
condition is stable and does not require much medical 
oversight. Mobility can also make frequent clinic visits 
difficult. 

There were more males than females with cerebral 
palsy in the study. There is a biological vulnerability of  
male sex in Cerebral Palsy and other neuro-
developmental disorders such as genetic predisposition 
and potential influence of  female hormones in reducing 
risk of  brain damage. This likely reflects the exposure to 
maternal/placenta estrogens and progesterones in utero 
rather than high endogenous hormone levels in young 

20female children .
The gender based analysis revealed higher 

haemoglobin, packed cell volume, and red blood cell 
count in males compared to females, although only the 
difference in red blood cell count reached statistical 
significance. Mean corpuscular volume and mean 
corpuscular haemoglobin were slightly higher in 
females, but these differences were not statistically 
significant. Pluncevic et al. in their study of  red cell 
variables in children and adolescents in Macedonia 

21reported similar findings to this study . Similar higher 
red cell indices were also reported by Behera and 

22 23Bulliyya  in Indian children and Al-Jafar  in Kuwaiti 
children in their exploration of  haematological reference 
ranges in children and adolescents. Furthermore, 
regional pediatric reference studies from Nigeria showed 
higher haemoglobin and red blood cells values in males 
compared to females. Although sex differences in red cell 
indices are often attributed to the stimulatory effect of  

androgens during and after puberty, smaller differences 
have also been observed in prepubertal children. These 
may be explained by sex-related variation in lean body 
mass and circulating blood volume, and possible 
differences in nutritional status or iron availability 

–between boys and girls
Although the mean haemoglobin levels across age 

groups in this study were within the expected reference 
ranges, further analysis of  individual values revealed that 
anaemia was most prevalent in children under five years. 
According to WHO criteria, anaemia is defined as 
haemoglobin levels < 110 mg/dL in children under 5 
years, < 115 mg/dL in those aged 5–11 years, and < 120 
mg/dL in those aged 12–14 years. Using these 
thresholds, anaemia was reported in 55.2% of  children 
under 5 years, 10.5% in those aged 5-11years and 6.6% in 
those aged 10-14 years, despite the group mean 
appearing normal. The higher anaemia burden among 
under-fives is consistent with global reports that identify 
this age group as the most vulnerable due to rapid 
growth, increased physiological iron requirements, and 
higher exposure to nutritional deficiencies and infectious 
diseases such as malaria and helminthiasis. In contrast, 
children aged 5–9 years and 10–14 years had relatively 
fewer cases of  anaemia, aligning with evidence that the 
risk decreases with age as dietary intake stabilises and 
risk of  tropical diseases reduces. These findings 
emphasize the need for age-specific interpretation of  
haematological parameters in clinical practice.

Alkaline phosphatase (ALP) levels had tendency to 
decline significantly with advancing age in this study.  
ALP has been used as a biochemical marker for bone 
growth and formation, hence its levels increase as a 

25children grows till they become fully grown adults . 
However,  in  chi ldren with cerebral  palsy,  
immobilization, decreased sun exposure and lack of  
weight bearing are factors that could cause fragile bones 

5,26thereby limiting bone growth . This is evidenced by the 
identified lower levels of  ALP as they grow older. 

Variable Male Female P value

Platelet 284.60 ± 102.489 275.11 ± 124.134 0.458

MCV 79.72 ± 6.699 80.23 ± 3.789 0.170

MCH 25.20 ± 2.757 25.862 ± 1.661 0.077

Urea 2.931 ± 0.982 2.486 ± 0.957 0.573

Creatinine 35.33 ± 11.047 39.79 ± 18.778 0.104

Protein 74.82 ± 6.673 74.07 ± 6.181 0.582

Albumin 43.39 ± 5.244 43.07 ± 5.813 0.690

AST 40.34 ± 20.757 36.53 ± 15.224 0.838

ALT 21.34 ± 11.743 20.93 ± 9.847 0.956

ALP 233.07 ± 89.593 236.73 ± 96.731 0.317

Sodium 137.00 ± 2.532 137.10 ± 2.289 0.391

Potassium 4.002 ± 0.464 3.986 ± 0.389 0.310
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The mean serum sodium values observed across all age 
groups (136.5–137.6 mmol/L) were within the expected 
pediatric reference range (135–145 mmol/L). The lack 
of  statistically significant differences (p=0.640) indicates 
that serum sodium remained stable across age groups in 
our cohort, consistent with normal physiological 
homeostasis. 

A major limitation of  this study is the retrospective 
data collection which accounted for some missing data. 
However, the study was able to describe the 
haematological and biochemical parameters in the 
children and identify associated significant factors. 
Authors also recommend that future prospective 
case–control studies be undertaken to provide a more 
direct comparison between children with cerebral palsy 
and their age and gender-matched controls.

Conclusion
This study has highlighted the influence of  age and 
gender on haematological and biochemical parameters 
in children with cerebral palsy. Understanding these 
variations is important because it helps clinicians 
distinguish between changes that are due to normal 
developmental physiology and those that may signal 
underlying pathology. For example, the recognition that 
younger children have lower haemoglobin values can 
prompt earlier nutritional assessment and targeted 
interventions, while awareness of  gender differences in 
biochemical indices may guide individualized 
monitoring. In this way, our findings can support more 
accurate interpretation of  laboratory results, timely 
diagnosis of  treatable conditions such as anaemia, and 
ultimately improve the quality of  life of  affected children 
through earlier and more tailored care.
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