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ABSTRACT 

 

Background: Fever is still a priority health problem in the paediatric 

population. The cause of fever in children in resource-limited settings is not 

always investigated and thus clinical characteristics are relied on to make 

presumptive diagnosis especially for malaria.  

Objectives: To determine the demographic, clinical and haematological 

characteristics of febrile children in the context of their HIV and malaria 

parasitemia status. 

Design: A cross-sectional comparative hospital based study was carried out on 

febrile children seeking care in the ambulatory clinics. 

Setting: Webuye Sub-County Hospital in western Kenya. 

Main Outcomes: Demographic and clinical characteristics for those who met 

the inclusion criteria. Malaria parasitemia using blood slide and 

haematological characteristics based on complete blood count. 

Results: A total of 282 febrile HIV-infected and 332 Non-HIV-infected were 

recruited into the study. Prevalence of malaria parasitemia was 84% and 51.2% 

among HIV-infected and the non-HIV-infected febrile children respectively. 

Of the HIV-infected, 97% were on cotrimoxazole. The HIV-infected were 

significantly older than the non-infected with a median age of 59 (IQR43, 89) 

and 48(IQR36, 60) months respectively. Splenomegaly, hepatomegaly and 

anaemia were more common among the HIV-infected (p-value 0.000, 0.0001 

and 0.000 respectively). However, these HIV-infected children had generally 

more favourable haematological parameters (haemoglobin & MCV) compared 

to the HIV-non- infected (p-value≤0.0001).  

Conclusion: HIV infected children with malaria parasitemia were significantly 

older than non-HIV infected in western Kenya. The HIV infected children 

however had better haematological parameters compared to the non-HIV 

infected. There is need to intensify other preventive measures for malaria in 
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this community as it appears cotrimoxazole prophylaxis does not confer 

additional benefit to those with HIV.   

 

 

INTRODUCTION 

 

Fever is still a priority health problem in the 

paediatric population, accounting for 30-

40% of all the outpatient visits in our health 

facilities. Malaria is an important cause of 

fever in the tropics and subtropics. It was 

responsible for the deaths of 438,000 people 

in 2015 mostly among African children(1).  

Several guidelines are in place on the 

approach of a febrile child. However all 

these are based on the geographical region 

and the already documented disease 

epidemiology in the region. In the last 

decade, there has been an epidemiological 

transition especially in the tropic and 

subtropics where malaria is thought to be 

the commonest cause of paediatric fever. 

This transition has seen a reduction in 

malaria transmission.The HIV pandemic 

however has further complicated the 

diagnosis of fever among children in the 

malaria endemic regions where malaria and 

HIV usually coexist. Apart from 

predisposing children to other common 

infections presenting with fever, the 

medications used in prophylaxis of 

opportunistic infections (OI) in these 

children is also known to prevent malaria. 

However, the extent to which it does this is 

still not known especially in this region 

where anti-folate resistance by malaria 

parasites is widespread. Other malaria and 

HIV interactions have not been well 

documented among children as various 

studies done on this are not conclusive. 

We sought to document the demographic 

and clinical characteristics in two cohorts of 

children: one infected with HIV; and the 

other not infected in a malaria endemic 

region where close follow up for the HIV 

children has been done. This study therefore 

determined the demographic, clinical and 

haematological characteristics of febrile 

children in the context of their HIV and 

malaria parasitemia. 

 

METHODS 

 

A cross-sectional comparative study 

involving two cohorts of febrile HIV 

infected and non- HIV infected children was 

conducted at Webuye Sub-County Hospital, 

Bungoma County. This is located in western 

part of Kenya, which is a malaria endemic 

area. Recruitment of study participants was 

done at the pediatric ambulatory clinics 

(general pediatric clinic and the pediatric 

HIV clinic). Further details of this clinic as 

well as the study methods were provided in 

a related publication (2).  

A minimum sample size of 217 for each 

cohort was calculated. A systematic 

sampling technique was applied for these 

two groups of participants. Eligibility 

criteria were assessed and axillary 

temperature was obtained using a clinical 

digital thermometer BK4301Models. 

Informed consent was obtained. An 

interviewer-administered questionnaire was 

then administered. Blood samples were 

obtained for blood slide for malaria parasite 

as well as for complete blood count, which 

was analyzed using an automated blood 

analyzer. 

Data was analysed using STATA version 

10. It was presented as descriptive statistics 

of measures of central tendency and those of 

dispersion. Chi square and Kruskal Wallis 

test were used to test associations between 

the dependent and independent variable. 

Fischer’s exact test was used where values in 

the cells were less than five. A P-value of 

0.05 or less was considered significant. All 

ethical requirements were met (2).  
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RESULTS 

 

Two hundred and eighty two febrile HIV 

infected and 332 non-HIV infected children 

were recruited into the study during the 

study period (November 2011 to January 

2013). 

The prevalence of malaria parasitemia was 

found to be 84.4% among the HIV infected 

febrile children while the HIV non- infected 

had a parasitemia prevalence of 51.2%. 97% 

of the HIV infected children were on 

cotrimoxazole prophylaxis. 

Median age was significantly higher in the 

HIV infected group compared to the non-

HIV-infected group. Other clinical 

characteristics are as shown in Table 1.

 
Table 1 

Comparison of socio-demographic and anthropometric characteristics of febrile HIV infected and Non -infected 

children 

Variable 

                       Frequency (%)  

HIV+ HIV- p-value 

Age in months 

Mean(STD*) 

Median (IQR#) 

N=282 

52.18( 25.95) 

59( 43, 89) 

N=308 

52.18( 25.95) 

48( 36, 60) 

0.0001 

Height (cm) 

Mean(STD) 

Median (IQR) 

N=58 

83.81( 48.2) 

97.5( 19, 123) 

N=321 

64.9( 43.45) 

85( 12, 96) 

0.0001 

Weight (Kg) 

Mean(STD) 

Median (IQR) 

N=281 

18.91( 13.1) 

16( 14, 23) 

N=330 

15.74( 19.34) 

14( 12, 16) 

0.0001 

*STD- standard deviation; #IQR- Interquartile range 

 

The age distribution of the study participants was skewed toward the ages above 1year with 

very few infants being recruited into the study. More than 47% were above 5 years in the 

HIV infected group (Table 2). 

 
Table 2 

Age distribution of the febrile children in the context of their HIV status 

 

Age Categories HIV Infected Non-HIV Infected 

< 6 months 11 3 

6-12 months 7 0 

1-5 years 131 238 

> 5-14 Years 133 67 

 

Clinical symptoms: Running nose and abdominal pain were the commonest symptoms in 

the HIV infected while headache and joint pains were the commonest among the HIV non-

infected, as shown in Table 3. 

 

 

 

 

 



1234 EAST AFRICAN MEDICAL JOURNAL February 2018 

Table 3 

Clinical symptoms of the participants in the context of their HIV status 

Symptoms 

Frequency (%)  

HIV+ HIV- p-value 

Vomiting  96(34) 123(37) 0.438 

Diarrhoea 75(26.6) 55(16.6) 0.002 

Chills 39(13.8) 48(14.5) 0.824 

Sweating 13 (4.6%) 124 (37.3%) 0.000 

Anorexia 13(4.6) 124(37.3) 0.296 

Headache 198(70.2) 220(66.3) 0.000 

Abdominal pains 250(88.7) 133(40.1) 0.000 

Convulsions 236(83.7) 134(40.4) 0.179 

Cough 26(9.2) 21(6.3) 0.003 

Joint pains 139(49.3) 203(61.1) 0.000 

General Malaise 220(78) 25(7.5) 0.000 

Runny nose 248(87.9) 148(44.6) 0.000 

Difficulties breathing 20(7.1) 141(42.5) 0.002 

 

Clinical signs: Splenomegaly, hepatomegaly and anaemia were significantly more common 

among the HIV infected compared to the non-infected (P-value 0.000). (Table 4) 

 
Table 4 

Clinical signs among the febrile children in the context of their HIV status 

Signs 

Frequency (%)  

HIV+ HIV- p-value 

Splenomegaly 39(13.8) 4(1.2) 0.000 

Hepatomegaly 14(5) 2(0.6) 0.001 

Anaemia 76(27) 30(9) 0.000 

Skin rash 28(9.9) 33(9.9) 0.996 

Drowsiness 7(2.5) 61(18.4) 0.000 

Reduced skin turgor 89(31.6) 1(0.3) 0.000 

Prolonged capillary refill 62(22) 3(0.9) 0.000 

Sweating 25(8.9) 29(8.7) 0.995 

Kussmauls breathing 17(6) 1(0.3) 0.000 

Tachypnea 249(88.3) 22(6.6) 0.000 

Tachycardia 232(82.3) 31(9.3) 0.000 

Coma 0(0) 2(0.6) 0.192 

 

Haematological characteristics: Mean platelet counts, mean haemoglobin level and mean 

MCV levels were found to be significantly higher in the HIV infected group. (Table 5) 
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Table 5 

Comparisons of haematological characteristics of febrile HIV infected and non-infected children 

Variable 

Frequency (%)  

HIV+ve HIV-ve p-value 

WBC (x 103/µl) 

Mean(STD) 

Median (IQR) 

N=282 

8.64( 6.54) 

6.6( 4.9, 10.4) 

N=332 

8.24( 6.74) 

7.25( 1, 11.25) 

0.6328 

Platelets (x 103/µl 

Mean(STD) 

Median (IQR) 

N=282 

370.75( 352.91) 

280.5( 130, 490) 

N=332 

293.75( 329.76) 

275.5( 1, 425) 

0.0075 

Hb (g/dl) 

Mean(STD) 

Median (IQR) 

N=282 

10.62( 3.96) 

11.05( 7.9, 13.1) 

N=332 

8.13( 4.77) 

10.3( 1, 11.9) 

0.0001 

MCV (fl) 

Mean(STD) 

Median (IQR) 

N=282 

77.05( 15.45) 

76.5( 66.6, 87.1) 

N=332 

53.36( 32.11) 

66.25( 1, 76.1) 

0.0001 

Ref. values WBC 4-9 MCV 80-100 PLT 120-380 Hb 12-18 

Correlation coefficient (r) of < 1 was found for the correlation between age and various haematological 

characteristics. 

 

Clinicians approach to the management of febrile children based on their HIV status: The 

clinical diagnosis, investigations and treatment were more likely to include malaria if a 

febrile child was Non –HIV infected compared to an HIV infected child. However, a febrile 

HIV infected child is more likely to have positive malaria parasitemia as compared to a non-

HIV infected child at 84.4% and 51.2% respectively. These are shown in more details in Table 

6. 

 
Table 6 

Clinical decisions in the management of febrile children in the context of HIV status 

Signs 

Frequency (%)  

HIV+N=282 HIV- N=332 p-value 

Diagnosis 

Includes malaria 263(93.3) 324 (97.6) 

 

0.009 

Investigation 

Includes BS for MPS 273 (96.8) 329 (99.1) 

 

0.041 

Treatment 

Includes anti-malarial 231 (81.9) 302 (91.0) 

 

0.001 

Blood slide for malaria Positive  239 (84.4) 170 (51.2) 0.000 

 

DISCUSSION 

 

Malaria parasitemia prevalence was found 

to be high (52%) among febrile non-HIV 

infected but even higher (84.4%) among the 

HIV infected febrile children. The question 

emerging from this study is whether we are 

already losing the gains made in the fight 

against malaria while we are supposed to be 

working towards total malaria elimination. 

The emerging infections such as HIV in this 

study setting could be causing the reversal 

in the gains. Our finding of a positive 

association between HIV-positive status and 

malaria incidence is consistent with reported 

findings among adults in Malawi and 
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Uganda (3,4) and corroborates findings from 

other previous studies that reported  higher 

malaria morbidity and mortality for HIV-

positive compared to HIV-negative Kenyan 

and Ugandan children(5,6). High 

asymptomatic parasitemia have been 

reported in several studies  hence  the fever 

may be due to other bacterial infections or 

even drug reactions (7) as high as 39% 

carrier states have been reported in some 

parts of Africa(8). Among infants in the 

same region  asymptomatic prevalence has 

been reported to be as high as 61% (9). Other 

common causes of fever include 

bacteraemia, urinary tract infections, and 

pneumonia with increased risk of serious 

disease in the more immunosuppressed (5). 

Some drugs used by the HIV infected 

children such as Abacavir have occasionally 

been reported to cause hypersensitivity 

reactions that manifests with fever.  

We found a higher prevalence of malaria 

parasitemia in older children for the HIV 

infected cohort. This different has been 

found elsewhere where febrile children with 

HIV was more likely among those less than 

2 years in a Nigerian study (10). The shift in 

age of malaria may be partially attributed to 

the initiatives which focus more in under 5s 

and pregnant women. Although in that set 

up only 49.1% of pregnant women used nets 

(11). This preposition doesn’t seem to hold 

for the HIV non-infected. We postulate 

therefore, the diminishing immunity among 

the HIV infected children may affect their 

protection against malaria as they become 

older as has been documented before (12).  

Clinical characteristics of febrile children:  

In the HIV and non HIV infected groups, 

vomiting, headache, joint pains and running 

nose were the top common symptoms while 

convulsions and abdominal pain were found 

to be more prevalent in the HIV infected 

group. Sweating and difficulty in breathing 

were significantly higher in the non HIV 

infected group. Drowsiness was common in 

the HIV non infected group while 

splenomegaly, hepatomegaly, anemia, 

reduced skin turgor, prolonged capillary 

refill, tachypnea and tachycardia were 

common in the HIV infected group. It 

appears that among the HIV non-infected, 

malaria is likely to present typically while in 

the HIV infected atypical presentation is 

common with presentation of chronic 

disease characteristics such as splenomegaly 

and severe disease manifestations such as 

coma and convulsions. Some of the findings 

such as reduced skin turgor and reduced 

capillary refill may be manifestations of 

other concurrent diseases such opportunistic 

infections which present with diarrhoea and 

dehydration. HIV infection increases the 

incidence and severity of clinical malaria.  

Clinical overlap between malaria and other 

common childhood illnesses e.g. pneumonia 

exists and should be noted with important 

implication for case management strategies 

and evaluation of disease. In our study 

running nose and difficulty in breathing 

were commonly cited symptoms. The rates 

of occurrence of these symptoms may vary 

with season and malaria transmission rates. 

(13).  

Clinical presentation will vary with age and 

malaria endemicity in the region. However 

fever is a common finding even in those 

with severe forms of malaria such as 

cerebral malaria (14). Headache has also 

been found in 89.5 % of those with cerebral 

malaria (14). In our study headache was a 

common finding however all our patients 

had uncomplicated malaria. 

Haematological parameters that were 

assessed were found to be within normal for 

the HIV infected group while haemoglobin 

level and MCV were found to be low in the 

non HIV infected group. This is consistent 

with findings from other studies conducted 

in malaria endemic regions. Acute and 

repeated malaria infections can lead to 

anaemia among children living in a malaria 

endemic region like the sub-Saharan African 

children (15,16). However, the connection 
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between malaria and anaemia is difficult to 

define because some people experience 

parasitemia in the absence of malarial 

disease (16).Whereas others become anaemic 

as parasites are cleared (17). Unfortunately 

this anaemia has been associated with poor 

treatment outcomes in our set up (18-19). 

It was however of interest to note that 

these findings were not present in the HIV 

infected group of febrile children. In this 

study the HIV infected children were 

recruited from a comprehensive HIV care 

clinic where children are seen regularly in 

the clinic for check-up. During these 

appointments haemoglobin level among 

other tests are done regularly. In case a child 

is found to have anaemia they are treated 

immediately.  

In conclusion, HIV infected children with 

malaria parasitemia are more likely to be 

older than non-HIV infected with malaria 

parasitemia. Haematological parameter 

were however better in the HIV infected 

group with malaria parasitemia. There is 

need to intensify other preventive measures 

for malaria in this community as it appears 

cotrimoxazole prophylaxis does not confer 

additional benefit to those with HIV.   
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