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ABSTRACT 
 

Background: Schistosomiasis remains one of the most common parasitic diseases worldwide 
causing considerable deaths especially among people in the Sub-Saharan region. This study 
determined the association between urinary Schistosomiasis and lipid profile among school 
children in Fante Akura, Yeji. 
Materials and Methods: This simple randomized case-control study was conducted among 50 
primary school students with Schistosoma haematobium infection and 50 healthy control students 
in Fante Akura, Yeji, from January, 2014 to March, 2014. Urine and blood samples were obtained 
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and examined for the presence of S. haematobium and assessed their lipid profile respectively. A 
structured questionnaire was employed to obtain information from the study participants on their 
socio-demographic characteristics as well as on the risk factors that can predispose study 
participants to S. haematobium infection. 
Results: The mean serum level of low-density lipoprotein cholesterol (LDL-C) was reduced 
significantly in schistosome-infected participants in comparison to controls (P<0.001). The mean 
serum levels of triglyceride (TG) (p=0.028), LDL-C (p=0.011) were significantly higher in 
participants with light S. haematobium infection intensity compared to participants with heavy S. 
haematobium infection intensity (P=0.028). The mean serum level of total cholesterol (TC) and 
high-density lipoprotein cholesterol (HDL-C) were higher (P>0.05) in participants with light SH 
infection intensity compared to participants with heavy SH infection intensity. 
Conclusion: S. haematobium infection presented significant changes in serum levels of total 
cholesterol, triglycerides and low-density lipoproteins in participants infected with S. haematobium 
with a corresponding raised urine parasite count. 
 

 
Keywords:  Schistosomiasis; Schistosoma haematobium; lipid profile; total cholesterol; low- density 

lipoprotein; school children. 

 
1. INTRODUCTION  
 
Schistosomiasis is a fluke helminth infection 
affecting about 78 countries as well as about 207 
million people globally [1,2]. This condition is 
among the most prevalent water-borne diseases 
globally and doubles as the third most 
devastating tropical disease, following malaria 
and intestinal helminthiasis with approximately 
652 million people, mainly children and adults 
who engage in water-related activities put at risk 
[3]. Each year, about 300,000 deaths are 
recorded [1] with an estimated 93% (192 million) 
incidence of the world’s estimated 207 million 
cases of schistosomiasis occurring in Sub-
Saharan Africa [4]. 

 
Previous studies have shown that people 
infected with schistosomiasis have lower levels 
of serum cholesterol than uninfected controls [5]. 
A study by Faucher et al. [6] revealed that 
generally there is a reduced level of serum 
lipoproteins among individuals infected with 
parasites. Schistosoma haematobium infected 
subjects in south-west Nigeria reported a 
significantly reduced plasma concentration of 
triglycerides, total cholesterol, high-density 
lipoprotein cholesterol (HDL-C) and low-density 
lipoprotein cholesterol (LDL-C) regardless of their 
age and sex [7]. Dyslipidemia was revealed 
concomitantly by Doenhoff et al. [8] and da 
Fonseca et al. [9] in schistosomiasis patients as 
compared with control groups. However, 
according to Abdelsalam and colleagues, males 
infected with S. haematobium showed 
significantly elevated cholesterol levels 
compared to their female counterparts while 

heavily infected participants (ova>50) had 
recorded insignificant variations in their HDL-C 
levels [10]. 
 
The financial attachment, vis-à-vis the cost of 
getting tested for lipid profile in Ghana does not 
come easy for many parents most especially 
when they urgently require quick medical 
attention. Meanwhile, in Ghana, there is almost 
no established data on the influence of urinary 
schistosomiasis on an individual’s lipid levels, 
especially in waterbody-bound areas. The study, 
therefore, saw it imperative to determine the lipid 
profile among school children with S. 
haematobium infection. 
 

2. MATERIALS AND METHODS  
 

2.1 Study Area 
 
The study was conducted at Saint Mathias 
Catholic Hospital, Yeji, in the Atebubu District of 
Brong Ahafo Region. Yeji is an island fishing 
port, lying on the southern bank of the White 
Volta River in the Brong Ahafo Region of Ghana. 
During heavy rainfall, the White Volta River 
overflows its banks and leave streams and 
lagoons. The town serves as a terminal point on 
the main Kumasi-Tamale road via Mampong/ 
Ejura for travelers cross the Volta River; a major 
gateway to the north. Yeji is 225 km from 
Kumasi. The majority of the inhabitants of Yeji 
are peasant farmers. The 2010 Population and 
Housing Census estimated the region’s 
population at 2,282,128 with the population of 
Yeji being 129,248 [11] and a total landmass of 
39,557 sq. km. 
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2.2 Study Design/ Eligibility Criteria 
 
A case-control study was conducted by 
convenient sampling among 50 Fante Akura 
primary school students with S. haematobium 
infection as cases and 50 control students from 
January, 2014 to March, 2014. School children 
infected with Schistosoma haematobium who 
were within the ages of 7-17 years were enrolled 
as cases. Healthy school children with similar 
age range as the cases were enrolled as 
controls. Participants who were on drugs or any 
form of medication, or conditions that will 
interfere with serum lipid levels were excluded. A 
questionnaire was used to obtain information on 
demographic variables including age and sex of 
participants. 
 

2.3 Sample Collection and Processing 
 
2.3.1 Urine sample collection 
 
All Participants were given universal sterile urine 
containers and educated thoroughly on how to 
collect early morning midstream urine and clean 
catch urine. Participants were asked to produce 
about 10-15 ml of the early morning midstream 
urine. 
 
2.3.2 Urine processing/microscopy 
 
The urine samples obtained were examined for 
the presence and number of urine S. 
haematobium. Urine sample were analyzed 
using the centrifugation method as described by 
Chugh et al. [12] Ten (10) ml of each urine 
sample was pipetted and centrifuged at 3000 
rpm for 5 minutes. The supernatant was 
discarded and the residue was put on a clean 
glass slide, covered with a coverslip and 
examined under x10 objective and later x40 
objective lenses of the light microscope 
(Olympus American Clinical/Education CX® light 
microscope). The intensity was recorded as 
geometric mean egg count/10 ml urine. S. 
haematobium eggs were recognized by their 
larger size and their terminal spine [13]. 
Infections were graded as light (less than 50 ova 
per 10 ml urine), and heavy (more than 50 ova 
per 10ml urine) on the basis of the number of ova 
per 10 ml of urine [14]. 

 
2.3.3 Blood sample collection and analysis 
 
Five (5) ml of venous blood was collected from 
each participant following standard operating 
procedures. The collected blood was allowed to 

clot and then centrifuged to obtain serum for the 
estimation of lipid profile. The lipid profile of 
participants was assessed using a biochemistry 
automated analyzer (Vital scientific product; 
Model selectra junior, Netherland). The serum 
was analyzed for total cholesterol,                  
triglyceride and high-density lipoprotein               
(HDL) and low-density lipoprotein cholesterol 
(LDL-C). 
 

2.4 Statistical Analysis 
 
Data was entered using Microsoft Excel 2016 
and analyzed using SPSS version 22.0 software. 
Chi-square test and logistic regression were 
used to determine associations between            
S. haematobium infection and corresponding 
lipid profiles of participants. Appropriate tables 
were used to describe results from the analysis. 
P-values less than 0.05 were considered 
statistically significant. 
 
3. RESULTS AND DISCUSSION 
 

3.1 Results 
 
Table 1 summarizes the lipid profile of control 
and S. haematobium infected participants. The 
mean serum level of LDL cholesterol was 
reduced significantly in schistosome-infected 
participants in comparison to healthy controls (p< 
0.001). The other parameters were similar when 
cases were compared to controls. 
 
Of the 50 urinary schistosomiasis positive school 
children recruited, the majority (30), were 
females. The mean age of the males compared 
to the females was similar (p>0.05). The mean 
serum levels of total cholesterol were 
significantly reduced in S. haematobium -infected 
male participants compared to females    
(P<0.05); while the other variables were similar 
between the male and females (P>0.05) (Table 
2).  
 
In Table 3, the mean serum levels of triglyceride 
decreased significantly in participants with light 
S. haematobium infection intensity compared to 
participants with heavy S. haematobium infection 
intensity (p=0.028). Significantly elevated mean 
serum LDL-C levels in participants with light S. 
haematobium infection intensity compared to 
participants with heavy S. haematobium infection 
intensity was observed (p=0.011). All the other 
parameters were similar when participants with 
light infection were compared with those with 
heavy infection. 
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Table 1. Lipid Profile of participants 
 

Variable Control Participants P-value 
  (n = 50) (n = 50)  
Age(years) 10.50 ± 0.41 10.54 ± 0.33 0.949 
Lipid profile    
TG (mmol/l) 1.44 ± 0.17 1.15 ± 0.14 0.200 
TCHL (mmol/l) 3.55 ± 0.12 3.36 ± 0.08 0.187 
LDL-C (mmol/l) 4.04 ± 0.15 1.66 ± 0.07 < 0.001 
HDL-C (mmol/l) 1.26 ± 0.06 1.24 ± 0.07 0.792 
Atherogenic index -0.05 ± 0.51 -0.13 ± 0.05 0.275 

Data are presented as mean ± standard deviation. TG-Triglycerides, TCHL-Total Cholesterol, LDL-C-Low 
Density Lipoprotein Cholesterol, HDL-C-High Density Lipoprotein Cholesterol. P-value significant at <0.05 

 
Table 2. General characteristics of schistosome-infected participants stratified by gender 

 
Variable Male Female Total p-value 
  (n = 20) (n = 30) (n = 50)   
Age (years) 10.15 ± 2.28 10.8 ± 2.31 10.54 ± 2.30 0.332 
Lipid profile     
TG (mmol/l) 0.89 ± 0.17 1.32 ± 0.20 1.15 ± 0.14 0.134 
TCHL (mmol/l) 3.10 ± 0.12 3.53 ± 0.10 3.36 ± 0.08 0.008* 
LDL-C (mmol/l) 1.60 ± 0.09 1.70 ± 0.09 1.66 ± 0.07 0.449 
HDL-C (mmol/l) 1.17 ± 0.12 1.28 ± 0.83 1.24 ± 0.07 0.408 
Atherogenic index -0.20 ± 0.88 -0.08 ± 0.58 -0.13 ± 0.05 0.232 

Data are presented as mean ± standard deviation. TG-Triglycerides, TCHL-Total Cholesterol, LDL-C-Low 
Density Lipoprotein Cholesterol, HDL-C-High Density Lipoprotein Cholesterol. P-value significant at <0.05 

 
Table 3. Prevalence of SH infection stratified by the intensity in relation to demographic, lipid 

profile 
 

Variable Light Heavy P-value 
  (n = 39) (n = 11)   
Age(years) 10.79 ± 0.39 9.64 ± 0.45 0.141 
Gender (n %)    
Male 14(35.9) 6(54.5) 0.265 
Female 25(64.1) 5(45.5)  
Lipid profile    
TG (mmol/l) 0.99 ± 0.14 1.72 ± 0.39 0.028 
TCHL (mmol/l) 3.37 ± 0.10 3.30 ± 0.13 0.707 
LDL-C (mmol/l) 1.75 ± 0.71 1.35 ± 0.13 0.011 
HDL-C (mmol/l) 1.26 ± 0.86 1.17 ± 0.74 0.593 
Atherogenic index -0.17 ± 0.50 0.34 ± 0.13 0.089 
Data are presented as mean ± standard deviation for continuous variables and frequency and percentages in 

parenthesis. TG-Triglycerides, TCHL-Total Cholesterol, LDL-C-Low Density Lipoprotein Cholesterol, HDL-C-High 
Density Lipoprotein Cholesterol. P-value significant at <0.05 

 

3.2 Discussion 
 
The most devastating and prevalent human 
diseases which threaten a third of the world’s 
human population with about 2 million deaths 
yearly can be traced to parasitic helminths and 
protozoa [10]. In an attempt to determine the 
serum lipid profile in S. haematobium infected 
school children as against healthy controls, this 
study discovered significantly low LDL-C          

(p< 0.001) among the infected participants (1.66 
± 0.07) relative to the controls (4.04 ± 0.15). 
Comparable findings among similar populations 
have been documented in Sudan and South-
Western Nigeria [10,7]. A possible explanation 
for the reduced LDL-C as observed in this study 
could be attributed to a similar biochemical 
alteration that occurs in a Schistosoma mansoni 
infected individual. Existing knowledge has it that 
in the course of infection with S. mansoni, 
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oxidized LDL bind to the surface of 
schistosomula but the latter gets endocytosed 
into monocytes via the scavenger receptor [15,5]. 
The continuous cycle of LDL-C oxidation and 
endocytosis of the oxidized LDL-C (oxLDL-C) 
therefore could be a contributing factor for the 
reduced LDL-C observed in this study. 
Juxtaposed to findings from [7], outcomes from 
this study recorded insignificantly low total 
cholesterol, triglycerides and HDL-C levels 
among the S. haematobium infected participants 
recruited in this study. Period of incubation of 
parasite in the host from time of infection till time 
where significant blood chemistry alterations 
begin to surface could be an underwriting factor 
for this finding. Genetic variations could also be 
responsible for this observed biochemical 
disparity. 

 
The gender-based variations of the lipids among 
the S. haematobium infected participants in this 
study revealed a comparable outcome of all the 
biochemical analytes measured vis-à-vis better 
HDL-C, best LDL-C and desirable total 
cholesterol and triglycerides. Although desirable 
(<5.2 mmol/L) [16], only TC showed a significant 
decrease (p=0.008) in males than observed in 
females; a finding which could be due to the 
overall low LDL-C observed among the total S. 
haematobium infected participants. Furthermore, 
in this study, majority of the cases, 78.0% (39/50) 
were diagnosed with light infection (less than 50 
ova per 10 ml urine) which reiterates the earlier 
indication that most of these participants were 
infected with the parasite not too long to begin to 
show significant abnormalities with their serum 
lipid levels. This finding, however, compares well 
with that reported by Onuegbu et al. [7]. 

 
Of the 78.0% light infected cases studied, the 
majority were females whilst 54.5% (6/11) of the 
22.0% heavy infected cases were males. A good 
cause of this finding could be as a result of the 
fact that males frequently get exposed to the 
infectious agent than do their female 
counterparts due to their habitual swimming, 
fishing and similar activities. The females due to 
some level of parental control and societal 
restrictions could only get exposed via fetching of 
the water and using it for household chores such 
as washing. 

 
Significantly elevated triglyceride levels and 
reduced (though desirable) LDL-C levels among 
participants who presented with heavy infections 
were documented in this study. In a thin-layer 
chromatographic analysis, the major neutral lipid 

fractions of whole-worm extracts of male and 
female adult S. haematobium were free sterols, 
triacylglycerols and sterol esters. Traces of 
triacylglycerols/triglycerides and sterol esters 
were detected in worm-free incubates from 
separated worms [17]. This release of 
triglycerides from S. haematobium could account 
for the elevated TG levels observed in this study 
contrary to TG uptake by S. mansoni as reported 
by other studies [10,18]. Furthermore, according 
to Haseeb et al. [17], female S. haematobium 
incubated in a group of ten released more free 
fatty acids than ten incubated singly. This could 
mean that among heavily infected participants 
studied, increase the release of free fatty acids 
(FFAs) by adult worms in the venous plexus of 
the bladder could result in the formation of TGs 
from the combination of the FFAs and available 
glycerols. Per findings from this study, no 
significant gender or intensity difference of S. 
haematobium infection, was observed among the 
various lipids measured.  
 
4. CONCLUSION AND RECOMMENDA-

TIONS 
 
The result of this study showed that Schistosoma 
infection made significant changes in serum 
levels of total cholesterol, triglycerides and low-
density lipoproteins in participants infected with 
Schistosoma haematobium with a corresponding 
increase in parasitemia levels in urine. Further 
studies recruiting larger sample size should be 
carried out in order to obtain a more detailed and 
reflective variation in lipid profile among similar 
populations. Meanwhile, health promotion on 
schistosomiasis prevention and control should be 
intensified parallel with mass chemoprophylaxis 
administration as required by the World Health 
Organisation. 
 
5. LIMITATIONS 
 
A 24-hour urine would have been more 
appropriate for detecting the parasites since the 
excretion of Schistosoma eggs in urine is highest 
between 10 and 14 hours. 
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