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ABSTRACT

Objectives: The Human Immunodeficiency Virus (HIV) causes a progressive alteration of the
immune system leading to increased susceptibility to infectious agents. A few studies have been
done on gastrointestinal parasites in HIV-infected persons in Cameroon. However, these studies
need to be updated. The objective of this study was to identify and determine the prevalence of
gastrointestinal parasites in relation to associated factors in HIV+ patients at the Bafoussam
Regional Hospital.

Methods: The study was conducted from May to December 2021 on 240 patients aged from 3 to
73 years. Stool samples were tested for parasites and HIV viral loads were assessed in blood
samples.

Results: The analyses revealed that 58 (24.2%) patients were carriers of at least one parasite
species. A total of 7 parasite species were identified, the most predominant being Entameba
histolytica (12.62%) followed by Cryptosporidium spp (4.54%). A high majority, 91.3% had
undetectable viral loads with the presence of intestinal parasitosis. However, the most infested
patients were those with viral loads above 50 copies/ml. Concerning the duration of antiretroviral
treatment, the rate of infestation was higher in patients with less than 12 months on treatment
(OR=2.8; p=0.04). The prevalence of infestation was significantly higher in those under 20 years of
age (OR = 5.13; p = 0.03). The distribution of gastrointestinal parasite species according to viral
loads varied significantly for Blastocystis hominis and Dicrocoelum dendriticum with p<0.05.
Conclusion: The presence of these parasites reveals that people living with HIV should be

regularly screened and treated to improve their health status.

Keywords: Gastrointestinal parasitosis; HIV positive; viral load; bafoussam; Cameroon.

1. INTRODUCTION

Gastrointestinal parasites are endemic in tropical
countries. These countries are furthermore
confronted with the human immunodeficiency
virus (HIV), this is the case in sub-Saharan Africa
[1]. HIV/AIDS causes a disruption of the immune
system by destroying CD4 T cells, predisposing
patients to opportunistic infections [2]. These
infections can be viral, bacterial, or parasitic and
are associated with increased morbidity and
mortality [3,4]. The gastrointestinal parasites
incriminated in this disease are Cryptosporidia,
Microspora, Cytoisospora belli, and more rarely
Cyclospora cayetanensis [5]. Other pathogens
are known to be associated with HIV+ patients,
such as Blastocystis hominis [6,7].

In addition to the effects of HIV enteropathy, the
presence of gastrointestinal parasites regularly
induces diarrhea which, in the long term, can
lead to dehydration, weight loss syndrome,
disruption of nutrient absorption [8,9], anorexia,
and general deterioration of the patient's health
[3]. These parasites also decrease the efficiency
of the immune system by preventing the
secretion of type A immunoglobulin (IgA), thus
the organism is predisposed to develop bacterial
and/or viral infections [10]. This immunoglobulin
is the primary antibody isotype at mucosal

surfaces [11]. Similarly, it has been reported that
poor sanitation and malnutrition can promote the
spread of these infections [12].

With the improvement in the care of People
Living with HIV (PLHIV) in recent years
worldwide, the introduction of Highly Active
Antiretroviral Therapy (HAART) as the primary
treatment for HIV has led to a reduction in the
frequency of infections; including those caused
by enteroparasites [13]. A study in Antioquia,
Colombia, in a population of people living with
HIV and AIDS (PLWHA) on ART showed a
prevalence of 29.2% [14] and a similar study in
Ethiopia showed a prevalence of 24.7% [15]. In
some regions in Cameroon a high prevalence of
gastrointestinal parasites has been registered,;
52.08% in Yaoundé [16], 27.9% in Douala [17],
and 59.5% in Dschang (West) [18]. Because of
new measures for the management of people
living with HIV in Cameroon by the Ministry of
Public Health, it would be important to update the
epidemiological data on intestinal parasitic
infections in this category of patients affiliated
with the Bafoussam Regional Hospital. The
objective of this study was to identify and
determine the prevalence of gastrointestinal
parasites in relation to associated factors in
HIV+ patients at the Bafoussam Regional
Hospital.
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2. MATERIALS AND METHODS
2.1 Study Site

This study was conducted at the Bafoussam
Regional Hospital, a center for people living with
HIV in the Mifi Division, Western Region of
Cameroon (Fig. 1). These HIV+ patients came
from several areas in the region and other parts
of the country.

The study area is characterized by an equatorial
monsoon climate with four seasons: the long dry
season (November to mid-March), the short rainy
season (mid-March to May), the short dry season
(June to July) and the long rainy season (August
to October) [19]. It is located at 5°-7° North
Latitude and 8°-20° East Longitude in the region.
Rainfall averages 2,000 mm per year, spread
over the period from March to November [20]. Its
average altitude is 1,450 meters. Bafoussam has
approximately 98,339 inhabitants [21].

2.2 Study Population

The study population consisted of HIV-positive
subjects who visited the HIV care center of the
Bafoussam regional hospital for routine viral load
monitoring.

2.3 Data Collection

A questionnaire was used to collect socio-
demographic information. It included: age, sex,
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place of residence, level of education, marital
status, occupation, and hygienic behaviors. Data
on the viral load was collected from the file of
each HIV + patient at the HIV Approved
Treatment Center (ATC).

2.4 Laboratory Analysis

The parasitological data were obtained by
microscopic observation after informed consent.
A transparent spot and a sealed plastic jar were
given to each participant for stool collection.
Each stool sample was analyzed using three
methods; direct microscopy, then stool was
concentrated using a modified Formol-Ether
technique where gasoline replaced ether [22,23],
and finally, the fecal smears were stained using
the Kinyoun method, a modified acid-base
staining technique, to detect oocysts [24] using
methylene blue in place of Malachite green.
Blood was collected in view of determining the
viral load.

2.5 Laboratory Techniques
2.5.1 Direct microscopy method

After placing a drop of physiological water or
Lugol on an object slide, a small amount of fecal
material was removed from each spot with an
applicator and diluted in this drop of water.
Subsequently, the preparation was covered with
a coverslip gently on the slide to avoid air
bubbles and the preparation was examined
under the microscope.

Arrondissements du
département de la
v Mifi

Bafoussam 2

+
Hopital régional de Bafoussam

Arrondissement de Bafoussam |

Fig. 1. Geographical location of the Bafoussam Regional Hospital
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2.5.2 Formalin
method

and ether concentration

Using a swab stick, approximately 1 g (pea size)
of stool was emulsified in 7 ml of 10% formol
water in a centrifuge tube. Pour the entire
contents of the tube through wire gauze into an
evaporation basin. The collected suspension was
transferred to a conical (centrifuge) tube, 3 ml of
gasoline was added (replacing the ether), mixed
for 30 seconds, and centrifuged at 3000 rpm for
1 minute. With an applicator stick, the cap was
peeled off and the supernatant was discarded
(gasoline, fecal debris, and formalin water) by
inverting the tube with a quick motion and
subsequently shaking the deposit. Finally, a drop
of the pellet was moved with a Pasteur pipette to
a slide, covered with a coverslip, and examined
under a microscope for the detection of eggs and
cysts.

2.5.3 Modified Ziehl-Neelsen method

From the concentration pellet, a smear was
prepared on a slide and left to dry. The smear
was later fixed with methanol for 1 minute, then
stained with Kinyoun's carbol fuchsin for 5
minutes, rinsed immediately with tap water. The
smear was then decolorized with sulfuric acid for
2 minutes followed by washing with tap water.
Finally, methylene blue was used as a
counterstain for 1 minute, then washed with tap
water, dried, and examined under the
microscope.

2.6 Statistical Analysis

The data collected after these fields and
laboratory activities were recorded in Microsoft
Excel 2013 and then analyzed by SPSS version
22 (Statistical Package for Social Sciences) and
Medcalc version 14.8.1. Descriptive statistics
was used to bring out the different frequency
distribution tables and graphics. Chi-square (x?)
test was used to compare the prevalence of
intestinal parasites concerning viral load levels,
protocol types, duration of antiretroviral therapy,
monthly income, and behavioral and hygienic
characteristics while Odds Ratio was calculated
to estimate the risk attributable to different
factors with confidence intervals. P<0.05 were
considered statistically significant.

3. RESULTS

3.1 Socio-demographic Characteristics of
the Study Population

A total of 240 patients aged 3 to 73 years agreed
to participate in the study. The mean age = SD

was 44.19 * 14.01. The female gender was more
represented (71.3%) than the male gender
(28.7%) (Table 1); that is, an F/M sex ratio of
2.48. The 41-50 age group was more
represented (31.3%) followed by the 51-60 age
group (23.3%). According to marital status,
married patients were more represented (51.7%)
followed by single patients (21.3%). Patients with
secondary education level were more
represented (45.4%). In terms of occupation, the
majority were housewives (43.8%) followed by
employers in the informal sector (33.3%)
(Table 1).

3.2 Viral Load of Patients

Out of the 240 patients, 6 (2.5%) had viral loads
above 1000 copies per ml of blood, 15 (6.3%)
were between 50 and 1000 copies and 219
(91.3%) appeared below 50 copies.

3.3 Prevalence of Gastrointestinal
Parasites

The overall prevalence in the study population
was 58 cases (24.2%). Protozoa were more
frequent than helminths with a prevalence of
22.9% and 1.3% respectively. Among these
protozoa, two species are known to be
opportunistic, namely: Cryptosporidium spp. and
Cytoisospora belli. Of the 7 identified species,
Entameba histolytica (12.62%) was the species
with the highest frequency followed by
Cryptosporidium spp (4.54%) and the least
frequent were Dicrocoelum dendriticum (0.65%)
and Heterophyes heterophyes (0.65%) (Table 2).

3.4 Multiparasitism

The majority of patients were infested with only
one parasite (49 of 58, or 84.48% of HIV-infected
participants); dual parasitism was observed in 6
patients (13.79%) and triparasitism in only 1
patient (1.72%).

3.5 Distribution of Gastrointestinal
Parasite Species According to Viral
Load

Of the seven parasites identified, the prevalence
was positively correlated with viral load in
species (Cryptosporidium spp, Dicrocoelum
dendriticum, Entameba coli, Blastocystis
hominis, and Entameba histolytica). This
correlation was statistically significant in
Blastocystis hominis and Dicrocoelum
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dendriticum (p<0.05). In contrast, the parasites were present only in patients with an
Heterophyes heterophyes and Cytoisospora belli  undetectable viral load (Fig. 2).

Table 1. Socio-demographic characteristics

Parameters Frequency (N=240) Percent
Gender Female 171 71.3
Male 69 28.7
Age range (years) <20 17 7.1
21-30 17 7.1
31-40 50 20.8
41-50 75 31.3
51-60 56 23.3
> 60 25 10.4
Marital status Single 51 21.3
Married 124 51.7
Divorced 18 7.5
Widow 47 19.6
Level of education llliterate 21 8.8
Primary 97 40.4
Secondary 109 45.4
University 13 54
Profession Student 13 54
Agriculture 17 7.1
Employee S | 80 33.3
Civil servant 25 104
Housewife 105 43.8

Table 2. Frequencies of identified gastro-intestinal parasites

Parasites species Frequency Percent
Entameba histolytica 30 12.62
Cryptosporidium spp. 11 454
Blastocystis hominis 7 3.19
Entameba coli 3 1.43
Cytoisospora belli 3 1.09
Dicrocoelum dendriticum 2 0.65
Heterophyes heterophyes 2 0.65
Total 58 24.2

Table 3. Risk factors for intestinal parasite infection by protocol type, duration of antiretroviral
therapy, and monthly income

Parameters Modalities Total Infestant N OR (95IC) p-
N (%) value
Protocol type 1% line 214 53 (24.8) 0.33 (0.006-16.9) 0.58
2° line 23 5(21.7) 0.29 (0.005-16.79) 0.55
3°line 3 0 (0) 1
Duration of <12 month 18 8 (44.4) 2.8 (1.04-7.48) 0.04*
antiretroviral therapy 12-36 month 20 5 (25) 1.16 (0.40-3.37) 0.78
>36 month 202 45 (22.3) 1
Monthly income <35000 157 43 (27.4) 1.84 (0.83-4.1) 0.13
35-70000 53 9 (17) 1
>70-140000 20 4 (20) 1.22 (0.33-4.52) 0.76
>140000 10 2 (20) 1.22 (0.22-6.74) 0.81

10
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Fig. 2. Prevalence of gastrointestinal parasites according to viral load

3.6 Risk Factors for Intestinal Parasite
Infection by Protocol Type, duration
of  Antiretroviral Therapy, and
Monthly Income

The infestation was higher among participants on
first-line antiretroviral therapy (24.8%), but those

11

on third-line therapy were not infested (Table 3).
Depending on the duration of antiretroviral
treatment, the infestation rate was significantly
higher in those under 12 months (44.4%) on
treatment than those over 36 months (22.3%)
(p=0.04; OR=2.8). Participants with a monthly
income of less than 35,000 FCA were infested
(27.4%) and the least infested were participants
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with an income between 35 and 70,000 FCA
(17%).

Parasitic
Socio-

3.7 Risk Factors of Intestinal
Infection  According to
demographic Characteristics

The bivariate analysis showed no statistically
significant association between prevalence and
sex, gender, marital status, education level and
occupation as shown in Table 4. The only
variable significantly associated with the
prevalence of intestinal parasites was the age
group under 20 years (Table 4).

3.8 Risk Factors for Intestinal Parasite
Infection According to Behavioral
and Hygienic Characteristics

There was no evidence of an association
between intestinal parasitism and the type of
gastrointestinal parasite management,
knowledge of gastrointestinal parasites, drinking
water quality, the washing of fruit before
consumption, street feeding, and freshwater
bathing (Table 5). According to the place of
management of gastrointestinal parasites (GIP),
participants doing self-medication were more
infested and the least infested were those doing

traditional pharmacopeia with a prevalence of
29.4% and 20% respectively. Patients who knew
about parasites were more infested (24.7%) than
those with no knowledge (23.8%). The
prevalence was higher among patients who
consumed water from the Cameroon water
society (CDE).

3.9 Distribution of Gastrointestinal

Parasites in HIV+ Patients in the
Western  Region  According to
Divisions

The study population came from several
Divisions namely: Mifi 143 (59.6%), Noun 33
(13.8%), Bamboutos 18 (7.5%), Haut-Plateaux 9
(3.8%), Koung-Khi 9 (3.8%), Menoua 9 (3.8%)
and patients not from the Western region
"Others” 19 (7.9%). Seven species of
gastrointestinal parasites were identified in the
region: Cryptosporidium spp, Dicrocoelum
dendriticum, Entameba coli, Cytoisospora belli,
Heterophyes heterophyes, Blastocystis hominis
and Entamoeba histolytica (Table 6). All of these
parasite species were found to infest patients
with higher prevalence and Entameba histolytica
significantly infested patients in the Mifi division
(p<0.05). In the Haut-Plateaux division, no
species were identified (Table 6).

Table 4. Risk factors of intestinal parasitic infection according to socio-demographic
characteristics

Parameters Modalities Total N Infestant N (%) OR (95% IC) p-value

Gender Female 171 44 (25.7) 1.36 (0.68-2.68) 0.37
Male 69 14 (20.4) 1°

Age range (years) <20 17 7 (41.2) 5.13 (1.09-24.07) 0.03
21-30 17 5(29.4) 3.05 (0.62-15.05) 0.16
31-40 50 14 (28.0) 2.85 (0.73-11.05) 0.12
41-50 75 19 (25.3) 2.48 (0.66-9.25) 0.17
51-60 56 10 (17.9) 1.59 (0.39-6.37) 0.5
> 60 25 3(12.0) 12

Marital status Single 51 16 (31.4) 1.64 (0.79-3.40) 0.18
Married 124 27 (21.8) 1°
Divorced 18 4 (22.2) 1.02 (0.31-3.37) 0.96
Widow 47 11 (23.4) 1.09 (0.49-2.43) 0.82

Level of education llliterate 21 5(23.8) 1.12 (0.37-3.34) 0.83
Primary 97 25 (27.8) 1.24 (0.66-2.32) 0.48
Secondary 109 25(22.9) 1.04 (0.57-1.98) 0.83
University 13 3(23.1) 1°

Profession Student 13 5(38.5) 2.91 (0.54-15.56) 0.21
Agriculture 17 3(17.6) 12
Employee S| 80 16 (20.0) 1.16 (0.29-4.55) 0.82
Civil servant 25 5 (20) 1.16 (0.23-5.69) 0.84
Housewife 105 29 (27.6) 1.78 (0.47-6.65) 0.39

12



Tankoua-Tchounda et al.; Int. J. Trop. Dis. Health, vol. 43, no. 24, pp. 6-18, 2022; Article no.lJTDH.94911

Table 5. Risk factors for intestinal parasite infection according to behavioral and hygienic
characteristics

Parameters Modalities Total Infestant N OR (95% IC) p-
N (%) value
Place of care for GIP Hospital 115 24 (21.0) 1.05 (0.38-2.87) 0.91
Self-medication 95 28 (29.4) 1.67 (0.61-4.53) 0.31
Pharmacopeia 30 6 (20.0) 12
Knowledge of GIP Yes 89 22 (24.7) 1.04 (0.56-1.93) 0.87
No 151 36 (23.8) 1°
Drinking water quality CDE 170 41 (24.0) 1.58 (0.18-13.99) 0.67
Drilling 35 8 (22.9) 1.48 (0.15-14.59) 0.73
Well 6 1(16.7) 1°
Spring 19 6 (31,6) 2.30 (0,21-24,31) 0.48
Mineral water 10 2 (20.0) 1.25 (0.08-17.65) 0.86
Washing of fruits before  All the time 185 47 (25.4) 1.36 (0.65-2.85) 0.41
consumption Often 55 11 (20.0) 1°
Hand washing before All the time 165 39 (23.6) 1°
meals Often 75 19 (25.3) 1.09 (0.58-2.06) 0.77
Nutrition in the street All the time 29 4 (13.79) 12
Often 134 33 (24.6) 2.04 (0.66-6.29) 0.21
Never 77 21 (27.3) 2.34 (0.72-7.54) 0.15
Freshwater swimming Often 15 2 (13.3) 12
Never 225 56 (24.9) 0.46 (0.10-2.12) 0.32
4. DISCUSSION Taheu et al. in Cameroon [16]. This low

The main objective of this study was to identify
and determine the prevalence of gastrointestinal
parasites in relation to associated factors in HIV+
patients that were followed and eligible for viral
load at the Bafoussam Regional Hospital in
Cameroon.

The overall prevalence of gastrointestinal
parasites in the present study was 24.2%. This
prevalence is close to that obtained by [17] in
Cameroon 27.9%, [25] Ghana (25.2%), [26]
Brazil (28.88%), [15] Ethiopia (24.7%), and [14]
Colombia (29.2%). Nevertheless, it was lower
than the 52.08% obtained by Taheu et al. in
Yaoundé, Cameroon [16]. The low infestation
rate is due to the introduction of highly active
antiretroviral therapy as the primary treatment for
HIV which has led to a reduction in the frequency
of infections, including those caused by
enteroparasites, and has improved the clinical
and laboratory outcomes of patients [13]. In
addition, it can be attributed to effective
counseling and ongoing education on hygienic
practices for HIV-positive individuals by
healthcare professionals [27].

People living with HIV were more infested with
protozoa (22.7%). Only 1.3% were carriers of
helminths. This observation is consistent with the
work of Yacouba et al. in Burkina Faso [28] and

13

prevalence of helminths in the present work can
be due to regular deworming of patients and
good follow-up with antiretrovirals. Sarfati et al.
explained that the prevalence of gastrointestinal
parasites in  HIV-infected patients has
significantly decreased in countries where
antiretroviral treatment is widely available [29].

Participants were more infested with Entameba
histolytica. This result is similar to those obtained
in Cameroon [30] and Ethiopia [31]. This
parasitosis leads to serious pathologies such as
amoebic colitis and amoebic liver abscess and
can result in death [32]. Several studies have
shown an increased prevalence of E. histolytica
infection in HIV-positive patients in Mexico,
China, South Africa, and Ethiopia [33,34].

Multiparasitism was rare. This result shows that
the introduction of highly active antiretroviral
therapy as the primary treatment for HIV led to a
reduction in the frequency of infections, including
those caused by enteroparasites, and improved
clinical and laboratory outcomes for patients [13]
and by the highly diverse background of patients.

The distribution of gastrointestinal parasites is

positively  correlated with viral load for
Blastocystis hominis and Dicrocoelum
dendriticum with p<0.05. Then, a high

prevalence of B. hominis in patients with a viral
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Table 6. Parasite infestation rates in patients according to departments

Name of Departments N (%)

Parasite Species Bamboutos Haut-Plateaux Koung-Khi Menoua Mifi Noun Other p-value
E. histolytica + - + + + + - X°=13.74; p=0.03
2 (5.6) 4(11.1) 3(8.3) 21 (58.3) 6 (16.7)
Cryptosporidium spp. - - - - + + + X*=2.82; p=0.83
10 (76.9) 2 (15.4) 1(7.7)
B. hominis + - - + + - - X*=6.24; p=0.39
2(22.2) 1(11.1) 6 (66.7)
E. coli + - - - + - - X*=1.68; p=0.94
1 (25.0) 3 (75.0)
C. belli - - - - + + - X*=0.636; p=0.728
2 (66.7) 1(33.3)
D. dendriticum - - - - + - - X?=1.36; p=0.96
2 (100) )
H. heterophyes - - - - + - - X*=1.36; p=0.91
2 (100)

Legend: N (%) = Number of infested individuals (prevalence of infestation in percent); X* = Chi-square; + = parasite present; - = parasite absent

14
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load higher than 50 copies/ml was observed. Our
results are in agreement with that of Zhang et al.
In China who revealed the high prevalence of B.
hominis in HIV/AIDS patients with viral load
above 50 copies/ml [7]. Furthermore, in
Equatorial Guinea Roka et al. showed high viral
load was a risk factor for this protozoan [35].
Similarly, Adarvishi et al. [36] reported that
B. hominis is one of the most common intestinal
protozoa in HIV-infected patients due to their
depressed immune system. On the other hand,
the presence of the species D. dendriticum can
be explained by human contact with pets such as
sheep and cattle. In West Cameroon, the
breeding of these animals is a profession for
many people such as in the Bamboutos, Noun,
Menoua, Nde departments, and many others. In
infected humans, complications may be related
to immunosuppression. Indeed, cases of patients
infected with human immunodeficiency virus
(HIV) and D. dendriticum have been reported
[37]. The prevalence of Cryptosporidium spp.
according to viral load shows that patients with
viral loads between 50 and 1000 copies per ml of
blood and less than 50 copies were infested.
This observation because some associated
infections may influence the immunity of the
latter. Furthermore, their presence can be
attributed to the consumption of unwashed or
raw fruits and the consumption of groundwater or
tap water [38]. Nevertheless, this result did not

show a  statistical difference  between
cryptosporidiosis and viral load level. In
Bafoussam |IlI, a recent study showed the

existence of Cryptosporidium spp. in outpatients
with a low rate [39]. However, no factors were
associated with this parasite.

Depending on the duration of antiretroviral
treatment, the rate of infestation was significantly
higher in those under 12 months of treatment.
The likelihood of parasitic infection was 2.8 times
higher than that of other participants. This could
be because antiretroviral therapy results in a
robust immunological response and because of
maximal viral suppression [40].

Regarding the demographic characteristics of the
participants, there was a significant difference in
intestinal parasitic infections according to age.
The age group under 20 years was the most
infected. This result can be explained by the fact
that they are more susceptible to intestinal
infectious diseases than adults due to their poor
hygiene habits; they are often in contact with
contaminated soils and their immune system is
immature [41,42].

15

Patients from the Mifi department were more
infested and harbored all species of parasites.
This observation could be due to a lack of
sanitation, as the city of Bafoussam, which is the
center of this Division, is a large commercial
center with promiscuity and insalubrity.
According to Santos and Merlini, the co-infection
of different parasitic species depends on
environmental contamination and indicates the
degree of insalubrity [43]. This could explain
these cases of polyparasitism observed in the
present work.

5. CONCLUSION

The present study conducted at the Bafoussam
Regional Hospital aimed to identify and
determine the prevalence of gastrointestinal
parasites concerning factors in HIV+ patients,
followed and eligible for viral load. A total of 7
parasite species were identified. These parasites
appeared with an overall prevalence of 24.2%.
Protozoa represented 22.9% of all parasites and
the main species was Entameba histolytica. This
prevalence was significantly high in patients with
viral loads above 50 copies per ml and those on
antiretroviral treatment within 12 months. In the
study population, 91.3% had undetectable viral
loads. The age group of fewer than 20 years and
hand washing all the time after defecation were
the risk factors for parasitic infestations. In
addition, Blastocystis hominis species and
Dicrocoelum dendriticum influenced the viral
load. Thus, improved health education, good
hygiene, and good lifestyle habits are important
to prevent and control these infestations.
Therefore, HIV+ patients should be screened
regularly for these parasites and treated if
infected to improve their health status. The use
of antiretroviral drugs has reduced the
occurrence of gastrointestinal parasites.
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