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ABSTRACT 

 

Sickle cell anaemia (SCA) is a common cause of morbidity and mortality in Nigerian children. Sickle 

cell haemoglobin disorder and carrier state have incidence at birth in Nigeria of about 2% and 25% 

respectively. The Chronic anaemia and recurrent vaso-occlusion in this disease condition can lead to 

impairment of function of body organs or systems. The knowledge on how SCA affects the lung and 

pulmonary tissue function in Nigerian children is inadequate. 

Aims: To compare lung function tests results of apparently healthy sickle cell anaemia patients 

recruited from tertiary hospitals in South West Nigeria with those of apparently healthy controls.  

Method: A comparative cross sectional study of children attending the Sickle Cell anaemia clinics of 

Wesley Guild Hospital, Obafemi Awolowo University Teaching Hospital Complex and Ladoke 

Akintola University of Technology Teaching Hospital was done. Ethical approval was obtained from 

the Ethical review boards of the different hospitals where the studies were conducted. Randomly 

selected consenting matched apparently well children and children with Sickle cell anaemia had their 

weights, height and Packed cell volume on the days of their clinics.  In addition the Forced Expiratory 

Volume at one second, Forced Vital capacity and Peak expiratory flow rates were measured and 

recorded. The data obtained was analyzed using SPSS 12 version.  

Results: The total of 74 HBSS patients studied comprised of 35(43.7%) boys and 39 (52.7%) girls, 

giving a male to female ratio of 1: 1.1, while the 73 apparently healthy controls were made up of 

39(53.4%) boys and 34(46.6%) girls, giving a male to female ratio of 1.2 : 1.0. The mean weight and 

BMI of the children with SCA were 24.9 ± 8.0kg and 14.4 ± 1.8m
2
 compared with 29.4 ± 2.9kg and 

15.4 ± 1.8m
2
 in the apparently healthy controls. Higher values of weight and BMI in healthy controls 

than in the SCA subjects and statistically significant p< 0.05. The mean values of the FEV1 , FVC, 

PEFR and FEV percent were 1.54 ±0.51, 1.76 ± 0.45,  271.37 ± 72.20 and 87.5 ± 4.43 respectively in 

children with SCA as against 1.83 ± 0.61,  2.03 ± 0.65, 296.44±75.0 and 90.2 ±  5.76 respectively in 

the healthy controls. Higher lung function tests are statistically significant (p < 0.05)  

Conclusion: Children with Sickle Cell anaemia have significantly lower anthropometric measurement 

and lung function test values (FEV1, FVC, & PEFR) than controls.  The lower lung function test 

values in the sickle cell anaemia patients may be as a result of the lower anthropometric 

measurements. Further studies need to be conducted find out why the lung function tests are lower in 

children with sickle cell anaemia preferably after eliminating cofounders such as anthropometry. 
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INTRODUCTION 
Sickle cell anaemia (SCA) is the 

most common inherited genetic disorder in 

sub-Saharan Africa. It is associated with 

lifelong morbidity and mortality. 
1
 The 

disorder manifests in sickling of red blood 

cells under hypoxic and other stress 

conditions, resulting in shorten red blood 
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cell life span, recurrent sickling, vaso-

occlussion and chronic anaemic condition. 
2,3

 All organs are affected by this chronic 

anaemic condition which eventually impacts 

negatively on tissue, organ  or system 

development over the years of growth. The 

recurrent sickling experienced by 

individuals with sickle cell anaemia may 

lead to recurrent tissue or organ damage and 

this may eventually lead to organ 

destruction and failure 

           Lung disease has been reported to be 

the most common reason for hospital 

admission among children with sickle cell 

anemia. 
3
 Acute chest syndrome and 

pulmonary hypertension are the most 

notable chest complications among children 

with SCA. 
3
 These complications which 

may be due to the recurrent sickling 

resulting in lung destruction or infarcts and 

the chronic anemia experienced over the 

years are likely to impact negatively on lung 

function. 

 Diseases of the lungs have also been 

reported to be the most common cause of 

mortality among individuals with SCA and 

the most common reason for hospital 

admission.
4,5 

However, studies on lung 

function in Nigerian children with sickle 

cell anaemia are scarce and suggest that a 

restrictive respiratory pattern of lung 

function on spirometric testing are not 

uncommon.
4
 The large gap in knowledge on 

pulmonary function in children with sickle 

cell anemia was the drive to carry out this 

study. The present study aims to assess 

pulmonary function tests such as Forced 

expiratory volume in 1 second (FEV1), 

Forced vital capacity (FVC) and Peak 

expiratory flow rates (PEFR) in children 

with sickle cell anaemia across different age 

groups. Furthermore, the study aims to 

compare the findings in the children with 

SCA with matched healthy controls. 

 

METHODOLOGY 
The study was a prospective case 

control study carried out in the Paediatric 

Hematology out-patient clinics of all the 

tertiary teaching hospitals in Osun state, 

namely; Obafemi Awolowo University 

Teaching Hospital Complex, Ile–Ife, 

Wesley Guild Hospital, Ilesa and Ladoke 

Akintola University of Technology 

Teaching Hospital, Osogbo. Institutional 

ethical approval was obtained from all the 

institutions of study. Informed Consent was 

also obtained from the patients and their 

care givers.  

All consecutive consenting steady 

state children with SCA attending the 

Paediatrics Haematology out-patient clinics 

at the different teaching hospitals were co-

opted. Appropriately matched healthy 

controls for age and sex were randomly 

selected at the well out-patient clinics. 

Pertinent information such as age and sex 

were obtained.  

Other details obtained after 

appropriate examinations were the weights 

and heights. The pulmonary function was 

assessed using a single-breath wedge bellow 

Vitalograph and a Wright peak flow meter. 

The subjects and controls were given 

sessions of teachings and practice till the 

techniques of performing the test were 

mastered. Each subject was allowed three 

blows and the values of Forced expiratory 

volume in 1 second and Forced vital 

capacity were recorded on the spirogram 

while the peak expiratory flow rates were 

recorded on the Wrights peak flow meter. 

The highest of the three best readings were 

taken. The standard Vitalograph chart used 

in this study was self-correcting for body 

temperature at normal barometric pressure 

with water vapour. 

The data was analysed using 

Statistical package for Social Sciences 

version 12. The means, standard deviations 

for the weights, body mass index, forced 

expiratory volume in one second, forced 

vital capacity and peak expiratory flow rates 

were generated. Chi square test and analysis 

of variance (ANOVA) were applied to 

compare the subjects and controls. P values 

less than 0.05 were taken to be statistically 

significant. 
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RESULTS 

General results  

A total of 74 HBSS subjects met the 

inclusion criteria and were studied. Forty 

one (41) subjects were from Ife State 

Hospital and 22 from Wesley Guild 

Hospital Ilesa, both units are of Obafemi 

Awolowo University Teaching Hospital 

Complex (OAUTHC), Ile Ife and 11 

subjects were from Ladoke Akintola 

University of Technology (LAUTECH) 

Teaching Hospital, Osogbo. Seventy three 

(73) randomly selected apparently healthy 

children matched for age and sex were 

recruited into the study as controls. Forty 

two (42) controls were from Ife State 

Hospital, 21 from Wesley Guild Hospital 

Ilesa and ten from LAUTEH teaching 

Hospital. 

 

Age and Sex distribution 

Of the 74 HBSS patients 35(47.3%) 

were boys and 39(57.2%) were girls giving 

a male to female ratio of 1.0: 1.1, while out 

of the 73, controls 39(53,4%) were boys and 

34(46.6%) were girls  giving a male to 

female ratio of 1.2: 1.0. The ages of the 

HBSS subjects and controls ranged from 5 

to 15years with a mean of 10.6 ± 3.3 years 

and 10.3 ± 3.5years respectively 

 

Anthropometric data of studied subjects 

The mean weights of the subjects 

with HBSS and the controls were 25.1 ± 

7.9kg and 29.4 ± 11.9kg respectively. The 

differences in the weights are statistically 

significant P = 0.02. The mean heights in 

the subjects with HBSS and the controls 

were 131.2cm ± 19.1 and 135.7 ± 18.2cm 

respectively. The differences in the heights 

are not significant P = 0.07. Concerning the 

mean Body mass index (BMI), the mean in 

the subjects with HBSS and controls were 

14.4±1.8kg/m
2
 and 15.4±2.9kg/m

2
 

respectively. The differences in BMI are 

statistically significant P < 0.01. 

 

Lung function tests of the studied 

subjects across difference age groups 

The spirometric lung function tests 

values for FEV1, FVC and PEFR were 

higher in the apparently healthy controls. 

These differences were statistically 

significant; the details of the lung function 

test and the comparison are shown in Table 

1. It will be seen that the pulmonary 

function test obtained values are generally 

higher in the controls than the subjects. 

Lung function tests of the studied subjects 

across different age groups 

A progressive increase in the 

spirometric lung values for FEV1, FVC and 

PEFR were obtained across different age 

groups. The differences between the values 

obtained for the pulmonary function tests 

for the subjects and controls were 

statistically significant across the age 

groups. Full details are given in Table 2  
 

Table 1:  Comparison of the mean pulmonary function test amongst subjects and controls 

Pulmonary function test Subjects Mean(SD) Controls Mean(SD) P value 

PEFR (L/min) 271.37(72.198) 296.44(74.97) 0.041 

FEV1 1.54(0.513) 1.83(0.61) 0.002 

FVC 1.76(0.499) 2.03(0.65) 0.000 

PEFR = Peaked expiratory flow rate, FEV1= Forced expiratory volume in one second, FVC = Forced vital capacity 
 

Table 2: Comparison between pulmonary function test per age groups in HBSS subjects and control 

Pulmonary 

function test 

                   Age group (years) Category 

5.0 – <8.0 Mean 

(SD) 

>8.0 – 10.0 Mean 

(SD) 

>10.0 – <14.0 Mean 

(SD) 

Above 14 Mean 

(SD) 

P 

value 

PEFR 

(L/min) 

Subject 

Control 

P value 

181.75(30.62) 

203.60(29.70) 

0.022 

247.08(37.81) 

286.00(22.95) 

0.000 

307.73(46.08) 

343.68(33.37) 

0.008 

328.00(55.81) 

360.24(41.06) 

0.041 

<0.001 

<0.001 

FEV1 

(L) 

Subject 

Control 

P value 

1.15(0.35) 

1.16(0.21) 

0.91 

1.29(0.41) 

1.56 (0.22) 

0.058 

1.58(0.39) 

2.04(0.27) 

0.000 

2.01(0.45) 

2.51(0.35) 

0.000 

<0.001 

<0.001 

FVC 
(L) 

Subject 
Control 

P value 

1.36(0.35) 
1.32(0.22) 

0.652 

1.48(0.41) 
1.71(0.23) 

0.131 

1.81(0.28) 
2.28(0.27) 

0.000 

2.24((0.45) 
2.73(0.38) 

0.001 

<0.001 
<0.001 

PEFR = Peaked expiratory flow rate, FEV1= Forced expiratory volume in one second, FVC = Forced vital capacity 
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DISCUSSION 
 The present study has documented 

the lung function tests in children with 

sickle cell anemia as compared with that of 

apparently healthy age and sex matched 

controls. The values of lung function tests 

results were found to be significantly lower 

in the HBSS subjects compared with that of 

the controls. This is not an unexpected result 

considering that chest diseases such as 

infections, acute chest syndrome and 

pulmonary hypertension are prevalent 

disease conditions among individuals with 

SCA 
4,6,7

 Infections and infarctions can be 

recurrent and this can damage the lung and 

bring about limitation in its function, The 

findings of reduced spirometric readings in 

children with SCA are similar to those of  

Isqro et al who reported reduced spirometric 

levels in close to half of the population 

studied with Bone marrow transplant.
4
 

However, our results partly contrast the 

study by Willen et al which reported more 

than half of the children with sickle cell 

anaemia studied having a normal lung 

function tests.However.
6
 

 A low mean weight and BMI of 

children with Sickle cell anaemia in 

comparison to apparently healthy children 

was recorded in the present study.  This 

finding is consistent with results from other 

studies. 
7,8,9

. A low mean weight and BMI in 

children with SCA may be due to the 

lifelong chronic anaemia and recurrent 

sickling experienced. The explanation for 

this study may that a relatively low BMI in 

the SCA cohorts will be associated with a 

small body and conversely small lungs. 

Thus, this correlation introduces a 

cofounder to SCA that cannot entirely 

account for the significantly low lung 

function tests values among subjects with 

SCA cohort groups in contrast to the healthy 

controls. 

A progressive increase in the lung 

function tests/parameters values across the 

age category distributions was recorded in 

the present study. This positive finding 

sharply contrasts the report by Willen et al, 

where age was found to be a predictor of a 

decrease in lung function. The present 

finding of s progressive increase in lung 

function parameter values with increasing 

age categories may be explained by the 

progressive growth of the respiratory 

system, thus improving its lung volume. On 

the other hand, a decrease in lung volume 

with aging is also a logical expectation and 

can also be explained by a progressive insult 

of chronic anaemia and intermittent 

infarction to the lungs which can have a 

cumulative damaging effect with aging. 

It is concluded from the present 

study that children with sickle cell anaemia 

have lower pulmonary lung functions such 

as Forced expiratory volume in 1 second, 

forced vital capacity and peak expiratory 

flow rates and relatively lower 

anthropometry reading compared to their 

healthy peers. A progressive increase in 

FEV1, FVC and PEFR is expected in 

children with SCA as they grow up. Further 

researches are thus recommended to study 

the association between SCA and lung 

function tests with cofounders such as 

anthropometry excluded.  
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