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Background: Human Immunodeficiency Virus-1/AIDS and Schistosoma mansoni are widely
spread in sub-Saharan Africa including Ethiopia and the co-infection is also prevalent, occurs
commonly. Schistosoma mansoni infection has been suggested to be a risk factor for HIV
transmission and progression. This study aims to assess the prevalence and intensity of
Schistosoma mansoni infection and associated risk factors among individuals with and without
human immunodeficiency virus (HIV) at Chuahit Health Center, West Dembia, Northwest
Ethiopia.

Methods: Institutional based cross-sectional study was conducted from March to
April 2019. Two hundred sixty-six study subjects were included in the study by using
a systemic and convenient sampling technique. Pretested structured questionnaire was
employed to collect data. Single stool samples were collected and examined for
S. mansoni eggs. Finger prick and venous blood samples were collected for HIV-1 screening
and viral load count. Data were analyzed using SPSS version 20. Independent #-test and one-
way ANOVA were used to compare the mean of egg counts with HIV status and viral load
counts, respectively. A P-value of less than 0.05 was taken as statistically significant.
Results: The overall prevalence and intensity of S. mansoni infection was 41 (15.4%) and 162.24
egg per gram of faeces (EPG), respectively. Prevalence of S. mansoni was higher in seronegative
study participants though the difference is statistically insignificant. Higher intensity of infection
was observed among seropositive study participants with high viral load counts (>1000 copies/mL).
Conclusion: Relatively higher prevalence and intensity of S. mansoni infection were found.
Study participants’ occupation was identified as potential risk factor to S. mansoni infection.
Further studies are needed to know the impact of HIV on the prevalence and intensity of
S. mansoni infection in the study area.
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Background

Schistosomiasis is an acute and chronic parasitic disease caused by blood flukes of the

genus Schistosoma. The species Schistosoma mansoni and Schistosoma haematobium

are the etiological agents for the main human infections in sub-Saharan Africa' and are

endemic in 78 countries,” whereas S. mansoni is endemic in 54 countries.?
According to the World Health Organization report, schistosomiasis is an

infectious disease caused by parasitic worms that affects more than 230 million
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90% in Africa.?

Moreover, in Sub Sahara Africa, it has been estimated

people worldwide, of whom are
that about 54 million are infected and 393 million indivi-
duals are at risk of infection due to S. mansoni’ In
Ethiopia, 37.3 million people are living in schistosomiasis
endemic areas, comprising 3.4 million pre-school children,
12.3 million school-aged children, and 21.6 million
adults.®

Various factors are responsible for the continuous and
persistent transmission of schistosomiasis in sub-Saharan
Africa. These include climatic changes and global warm-
ing, proximity to water bodies, irrigation and dam con-
struction as well as socio-economic factors such as
occupational activities and poverty.’

Globally, HIV-1 infections remain a major public
health problem. In 2019, an estimated 38 million people
were living with the disease and new cases of the disease
were estimated to be 1.7 million.® In Ethiopia, the first
evidence of HIV epidemic was detected in 1984. Since
then, Acquired Immunodeficiency Syndrome (AIDS) has
claimed the lives of millions and has left hundreds of
thousands orphans.” According to Ethiopian Public
Health Institute (EPHI), in 2018 HIV related estimations
and projections indicated the national HIV prevalence was
0.96%."°

Intestinal parasites are endemic in many regions of the
world where HIV/AIDS is also prevalent. Sub-Saharan
Africa is among the regions where intestinal parasitic
infections are entrenched'' and the largest burden of
AIDS cases exist.'?

The overlap of multiple risk factors associated with the
two diseases in the same geographical setting or the bio-
logical interaction between HIV-1 and S. mansoni has been
proposed to increase the risk of being coinfected with both
HIV-1 and S. mansoni."?

Schistosomiasis also can alter the immune responses to
HIV. The immunoregulatory responses associated with
helminth
immune response associated with control of viral infec-

infection downregulate the T-helper-1-type

tions. HIV replicates more readily in the T-helper-2-type
cells associated with helminth infections.'*'>

Although Ethiopia is among the Sub-Saharan countries
with a high rate of HIV and Schistosomiasis coinfection, most
previous studies conducted on schistosomiasis were focusing
on school-age children and other study groups but only a few
studies reported prevalence and intensity of S. mansoni infec-
tion in individuals with and without HIV. Thus, the present

study intended to assess the prevalence and intensity of

S. mansoni infection and the possible associated risk factors
among study participants who live with and without HIV.

Materials and Methods
Study Design, Period and Area

An Institutional based cross-sectional study was conducted
among patients attending Chuahit Health Center, Dembia
District, Northwest Ethiopia, from March to April 2019.

The study was conducted among patients attending
Chuahit Health Center at west Dembia district in central
Gondar zone, Northwest Ethiopia. Chuahit is located
62km from Gondar town and 789 km Northwest of
Addis Ababa (Capital City of Ethiopia). Based on the
2007 census result, the district has a total population of
21,479. The area had an elevation of 1850 to 2000 meters
above sea level. It is one of the four small rural towns
found in Dembia District. Under its current administrative
area, Chuahit comprises nine kebeles (the smallest admin-
istrative units of Ethiopia). The average temperature and
humidity are 28°C and 22%, respectively.'®

The topography of the districts shows mountains and
plain land with lakes, springs, streams, and the four rivers
namely Tanti Kura, Ambizina, Ambagenin, and Chigero,
which are often used as source of water for drinking and
cooking activities. Moreover, the communities use the water
sources for swimming, bathing, washing clothes, and for
recreational purpose around the river side. In prevention
and control of the infection, health extension workers and
other health professionals engaged in providing health edu-
cation at schools, in the community through house to house,
and at the health centers. Besides, both governmental and
non-governmental organizations are working in providing
potable water to the communities. Furthermore, mass treat-
ment also administered since the area was one of most the
endemic for STH and intestinal schistosomiasis in the
region. In relation to ART program at the health center,
tuberculosis positive patient’s treatment follow-up, antenatal
and postnatal care, provider initiated counseling and testing
(PICT), prevention mothers to child transmission (PMTC),
and family planning have been provided.

Study Population and Sampling Technique
During the study period, patients who were clinically
suspected to had intestinal schistosomiasis at ART Clinic
and Outpatient department of Chuahit Health Center were
considered as study population.
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The sample size was determined by using double popu-
lation proportion formula. By considering the previous
study conducted in Malawi on the prevalence of schisto-
somiasis among individuals with and without HIV which
accounted for 4.1% and 10.6%, respectively.'” 95% con-
fidence interval (Z=1.96), the value of B is 0.8, p is
expected prevalence, So P1 is 10.6% and P2 is 4.1%, the
minimum required sample size was 242. By considering
a 10% non-response rate total sample size was 266, from
this 133 were HIV seropositive individuals.

A systematic random sampling technique was used to
select study participants from the Out Patient
Department (OPD). By considering Chuahit Health
Center’s annual plan of outpatient department, 6480
patients were anticipated to visit the health center.
Based on the information 540 outpatients were expected
to visit the health center monthly (K = N/n) K=540/
133=4.1. So, every 4th patient who came to the OPD
from March to April was included in the study until the
required sample size was achieved. The other wing of
study participants were HIV-positive individuals. A total
of 956 ART clients were registered in the ART clinic.
Based on this information and considering the inclusion
criteria, a convenient sampling technique was used to
select 133 study participants from 361 seropositive
patients who visited ART clinic during the study period
at Chauhit Health Center.

Inclusion and Exclusion Criteria

The study participants who were volunteer to provide stool
and blood samples and who had no history of having been
treated with Praziquantel (PZQ) and anti-helminthic drugs
in the last four weeks prior to screening were included in
this study and those who were not willing to give stool and
blood samples were excluded from the study.

Data Collection and Processing
A pre-tested structured questionnaire was used to collect
socio-demographic, behavioral, and environmental charac-
teristics of study participants. After consent was signed,
HIV screening was done for all study participants to con-
firm positivity. Clinical data were collected from seropo-
sitive individuals at the ART clinic. Finger prick and
venous blood samples were collected for HIV-1 screening
and viral load count, respectively. Single stool samples
were provided by all study participants for examination.
HIV testing was carried out using rapid HIV-1 diagnostic
test kits following manufacturer’s instructions. Results were

then interpreted following the national algorithm for screen-
ing of HIV-1 infection that was adopted from WHO. In
brief, the samples were first tested with HIV-1/2 STAT-
PAK. If the result was found to be negative it will be taken
as negative. If not, it was further being tested with SD
BIOLINE HIV-1/2. If the result of SD BIOLINE HIV-1/2
was found positive, then the whole blood was considered as
positive for HIV-1 antibodies, if not it will be tested for
a third time with a tiebreaker, HIV 1/2/0O Tri-line Human
immunodeficiency virus rapid test, and it was reported as
negative or positive depending on the result.

Stool Sample Collection and Processing

A labeled, clean, leak-proof empty container with unique
identification (ID) numbers was distributed to the study
participants and 5 grams of stool samples were collected.
Each stool specimen was processed and it was examined
by direct wet mount method using normal saline (0.85%
NacCl solution) and formol ether concentration (FEC). The
remaining portion of stool samples was processed for Kato
Katz techniques.'® Slides were independently examined
for the presence of S. mansoni eggs. The intensity of
infection of S. mansoni was estimated by multiplying the
total number of eggs counted by 24, which gives the EPG
of stool. The intensity of infection was categorized based
on WHO'’s criteria as, light infection (1-99 EPG), moder-
ate (100-399 EPG), and heavy (greater than 400 EPG)."

Viral Load Count

HIV RNA is most useful in measuring the effectiveness of
ART after initiation. Study participants were under follow-
up and as currently WHO recommends, viral load is better
option for the treatment monitoring tool. In the present
study, 4mL of blood sample was collected from each
participant in a labeled plasma separator tubes for viral
load analyses, viral load was quantified using the
COBAS®  AmpliPrep/COBAS® TagMan® HIV-1 Test
(Roche Molecular Systems Inc., Pleasanton, California,
USA). The test can quantitate HIV-1 RNA over the
range of 20-10,000,000 copies/mL in EDTA plasma.'’
Viral load counts which were below lower detection limit
(for viral load counts less than 20 copies/mL) in this study
were represented as NTD (Not Detected), low (<1000
copies/mL), and high (>1000 copies/mL).%°

Quality Control
The quality of the test result was maintained strictly by
following laboratory standard operating procedures (SOP)
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and manufacturer’s instructions throughout the procedures.
Specimen collection and laboratory tests were performed
independently with two experienced senior laboratory
technologists and 10% of the total slides were randomly
selected and examined by a third experienced laboratory
technologist working at the University of Gondar.

Data Management and Analysis

After the data were cleaned and checked for completeness,
data were entered and analyzed by statistical package for
social sciences (SPSS) statistical software version 20.
Descriptive statistics like frequency, mean, and percentage
was calculated to describe the study population character-
istics. Study findings were explained in words, tables, and
other statistical summary techniques. A binary logistic
regression model was used to identify factors associated
with infection of S. mansoni. An independent z-test was
used to compare the intensity of S. mansoni infection and
viral load count between study subjects with or without
HIV. Multiple logistic regression was employed to control
the possible effect of confounders, and finally, the vari-
ables having an independent association with dependent
variables were identified based on the odds ratio (OR) with
a 95% confidence interval (CI) and P-value less than 0.05.

Result
Socio-Demographic Characteristics of

the Study Participants

A total of two hundred sixty-six (n= 266), one hundred
thirty-three HIV seronegative, and 133 HIV seropositive,
study participants were enrolled in the study. Female parti-
cipants account for 158 (59.4%). The mean age of the study
participants were 35.1 £ 11.5 years. The mean age was 38.7
(18—66 years) for HIV seropositive and 31.5 (18-87 years)
for the HIV seronegative study participants. Majority of
them 116 (43.6%) were between 18 and 30 years. As far
as the educational level is concerned, 126 (47.4%) were
illiterate, 65 (24.4%) had primary school education, and 75
(28.2%) attended secondary school/college. One hundred
fifty-eight participants (59.4%) were married, and 77
(28.9%) of the participants were farmers (Tables 1 and 2).

Prevalence and Intensity of S. mansoni

Infection Among Study Participants

The prevalence of S. mansoni using the wet mount, FEC,
and Kato-Katz was 32 (12.0%), 40 (15.0%), and 41
(15.4%), overall

respectively. The prevalence of

Table | Socio-Demographic Characteristics of Study Participants
in Chuahit Health Center;, West Dembia, Northwest Ethiopia,
March to April 2019

Socio-Demographic Number of Percent
Characteristics Individuals
Sex
Male 108 40.6
Female 158 59.4
Age (years)
18-30 116 43.6
3140 80 30.0
41-50 47 17.7
> 50 23 8.6
Marital status
Single 84 316
Married 158 59.4
Divorced 24 9.0
Educational status
llliterate 126 47.4
Primary school 65 244
Secondary and above 75 28.2
Residence
Rural 149 56.0
Urban 117 44.0
Occupation
Governmental employee 55 20.7
Private worker 46 17.3
Farmer 77 28.9
Housewives 77 28.9
Others Il 4.1

S. mansoni was 41 (15.4%). Eighteen (13.5%) were
from HIV seropositive and 23 (17.3%) were from HIV
seronegative study subjects. Statistically, there was no

Table 2 Age and Sex Distribution of HIV Seropositive and HIV
Seronegative Study Participants Attending Chuahit Health
Center, West Dembia, March to April 2019

Age (Year) | HIV Infected n= 133 | HIV Uninfected n = 133
Number (%) Number (%)
M F M F
18-30 10 (7.5) 26 (19.5) 38 (28.6) 42 (31.6)
3140 12 (9.0 37 (27.8) 14 (10.5) 17 (12.8)
41-50 Il (8.3) 19 (14.2) 10 (7.5) 7 (5.3)
> 50 10 (7.5) 8 (6.01) 3(23) 2 (1.5)
Total 43 (32.3) | 90 (67.7) 65 (48.9) 68 (51.1)
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association between S. mansoni infections with indivi-
duals’ HIV status (P> 0.05). The peak prevalence of
S. mansoni infection was found in 18-30 years of age
(17.2%) followed by those whose age lies between 31 and
40 years (13.7%). The overall prevalence of infection was
(23.1%) for male and (10.1%) for female participants (P <
0.05). Schistosoma mansoni infections were predomi-
nantly light (68.3%), (21.9%) moderate, and (9.8%)
were a heavy. Similarly, from 18 HIV seropositive study
participants 13 (72.2%), 3 (16.6%), and 2 (11.1%) had
light,

respectively.

moderate and heavy intensity of infection,

The Intensity of S. mansoni Infection with

Viral Load of Study Participants
Overall mean intensity of infection was 162.24 EPG (95% CI:
102.47-240.61) with parasitic load ranging from 24 to 1104
eggs per gram of faeces. The mean intensity of infection was
also higher in males (196 EPG) than females (110 EPG) (P=
0.15). The mean intensity of infection was also numerically
higher in the age group 18-30 years (387 EPQG), though there
is no significant difference between age groups (P =0.79).
HIV seropositive individuals had a slightly higher
intensity of infection (172.22epg, 95% CI; 135.35-250.86)
than HIV seronegative (154.43epg, 95% CI; 68.90—
276.52) (P = 0.8) (Table 3). In the present study, study
participants who had a viral load count below the lower
detection limit and low viral load level had the lowest
intensity of infection compared to those who have a high
viral load count (Figure 1). Moreover, statistically, no
difference was observed in the mean intensity of infection

across viral load categories (P=0.2).

Table 3 HIV Status in Relation to the Mean Intensity of
S. mansoni Infection Among Study Participants Attending
Chuahit Health Center, West Dembia, Northwest Ethiopia,
March to April 2019

Variable t-test | P-value
HIV status Negative Positive
23/133 18/133
Mean egg per 154.43 172.22 —2.55 0.8
gram (95% CL) | (70.98-268.15) (102.04
—253.50)

300
250
200
150
100

50

NTD LOW HIGH

Figure | Intensity of S. mansoni infection mean plot in relation with viral load
count, one way ANOVA.

Risk Factor Analysis for S. mansoni

Infection

In bivariate analysis, the prevalence of S. mansoni infec-
tion was associated with gender, occupational status, resi-
dence, and swimming habit (P< 0.05). After adjustment
for significantly associated variables, farmers (odds ratio
(OR) = 5.6; 95% CI 1.1 to 29.1), governmental employees
(OR =4.8; 95% CI 1.1 to 20.4), private work (OR = 11.6;
95% CI 2.2 to 61.6) and housewife (OR = 24.1; 95% CI
3.9 to 146.9) had a higher risk of parasitic infection than
those study participants who had other jobs. But, the
association of gender, residence, swimming habit and
parasitic infection was insignificant (Table 4).

Discussion

This study determined the prevalence and intensity of
S. mansoni infection and associated risk factors among
HIV positive and negative individuals. The study also
addressed whether the intensity of S. mansoni infection
was associated with viral load.

The overall prevalence of S. mansoni was 15.4%
among the study subjects. The present finding agreed
with the study in Zimbabwe (18.1%).>' In contrast,
a lower prevalence was found at Hawassa Teaching and
Referral Hospital, Ethiopia,”” and at the 1° De Maio
Health Centre in Maputo, Mozambique (1.3%).%
Compared to the current study, a higher rate of parasitic
infection (31.4%) was found among individuals with and
without HIV/AIDS in Wonji Shoa sugar estate residents®*
in Ethiopia. The variation in study findings might be due
to the difference in study subjects, study design, geogra-
phical location, and diagnostic methods used.

Research and Reports in Tropical Medicine 2021:12
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Table 4 Bivariate and Multivariate Logistic Regression Analysis of S. mansoni Infection with Selected Variables Among Study
Participants Attending Chuahit Health Center, West Dembia, Northwest Ethiopia, March to April 2019

Variable S. mansoni Positive Proportion (%) COR (95% CI) P-value AOR (95% CI) P-value

Overall 41/266 (15.4) - -

Sex
Male 25/1008 (23.5) 0.37 (0.19-0.74) 0.005 0.75 (0.34-1.65) 0.478
Female 16/158 (10.1) | [

Occupation
Governmental employee 8/55 (14.6) 4.89 (1.20-19.93) 0.027 4.84 (1.15 —20.37) 0.032
Private work 4/46 (8.7) 8.75 (1.82—41.99) 0.007 11.58 (2.18-61.61) 0.004
Farmer 21177 (27.3) 2.22 (0.61-8.06) 0.224 5.56 (1.06-29.13) 0.042
Housewife 3/77 (3.9) 20.56 (3.93-107.63) 0.000 24.08 (3.95-146.96) 0.001
Others 5/11 (45.5) | [

Residence
Urban I15/117 (12.8) 2.55 (1.28-5.08) 0.008 231 (0.73-7.32) 0.153
Rural 26/149 (17.5) | [

Swimming habit
Yes 22/97 (22.8) 0.43 (0.22-0.85) 0.015 0.68 (0.29-1.58) 0.367
No 19/169 (11.2) | [

The prevalence of S. mansoni was found 13.5% and
17.3% in HIV seropositive and seronegative participants,
respectively. Though the difference was statistically insig-
nificant. These findings are similar to the study conducted
in Ethiopia®* and other countries studies like;
Mozambique, Zimbabwe, and Uganda.ZI’23 25 However,
a cross-sectional study focusing on women on the
Tanzanian shores of Lake Victoria®® and studies done by
Brown and his colleagues found a positive association
between S. mansoni infection and HIV infection.?” The
lower prevalence of S. mansoni in seropositive individuals
might be related to ART drugs, which affect the parasite
clearance possibly due to the mitochondrial toxicity of the
ART on the worms.?®?° Besides, other studies indicated
that the colonization of the intestinal tract by parasites
might have been influenced by HIV enteropathy, thereby
causing both structural and functional impairment of the
gut and thus making the luminal environment unfavorable
for these parasites to thrive.*”

In contrast, the overall parasitic intensity in HIV ser-
opositive study participants was slightly higher (EPG=
172.2) than that of HIV seronegative (EPG=154.4),
although there was not a statistically significant difference
(P= 0.8) (Table 3). Similarly, a previous cohort study
conducted in Tanzania showed that patients who had low

CD4 counts (high viral counts) had high S. mansoni

intensity of infection.”’ It might be explained based on
the impairment of the immune system in those patients,
which is not allowing the clearance of the infection. HIV
infection induces cellular depletion and early abnormal-
ities of CD4+ T cells decreases CD8+ T-cell and function
causes deterioration of specific antigen responses and
leads to alteration of innate immunity through impairment
of cytolytic activity and cytokine production by natural
killer cells, all-important pathways to necessary resolve
infection.”

In agreement with the present study, the study done by
Per Kallestrup et al, in Zimbabwe showed that intensities
of Schistosoma infections did not differ between HIV
negative and HIV positive participants.”! However, this
study was inconsistent with reports from previous similar

2432 where indivi-

studies in Ethiopia and Western Kenya,
duals co-infected with HIV-1 and S. mansoni infections
excreted fewer egg counts per gram of faeces than HIV
negative individuals infected with S. mansoni. This study
indicated that the efficiency of fecal egg excretion rate
decreased with a decrease in immune system, to mean
the immune system facilitated the excretion of schisto-
co-infected with HIV.

Complementary to these observations in human hosts, the

some eggs from patients

CD4+ T-helper cells lymphocyte responses are thought to

play a central role in excretion efficiencies of S. mansoni
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eggs, with decreasing CD4+ cell counts correlating with
reduced excretion efficiencies of S. mansoni eggs in mur-
ine models.**?

In our study, participants whose viral counts below the
lower detection limit (LDL) (<20 copy/ul) were associated
with higher parasitic prevalence (7.5%). Individuals with
high viral load (>1000 copy/ul) had higher mean parasitic
intensity (264.67 EPQG). This difference may also reflect
the impairment of both cell-mediated and humoral immu-
nity by HIV with the consequent inability of the host to
completely clear up the infection.”’

Limitation of the Study

The present study used a single stool sample only. This
might lead to under-estimate the prevalence and number of
egg counts due to the intermittent release of eggs by the
adult worms.

Conclusion

The overall prevalence of S. mansoni infection was rela-
tively high. Statistically, no difference was observed in the
prevalence of S. mansoni infection between HIV serone-
gative and positive individuals. Higher intensity of infec-
tion was found in seropositive individuals who had high
viral load count (P<0.05) though statistically, the differ-
ence was insignificant between the two groups. Except for
the occupation of study participants, none of the variables
included in the present study showed statistically signifi-
cant associations with S. mansoni infections.

Abbreviations
WHO, World Health Organization; S.
Schistosoma mansoni; EPG, egg per gram; HIV, human

mansoni,

immunodeficiency virus; ART, antiretroviral therapy.
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