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ARTICLEINFO ABSTRACT

Background: Intestinal helminth infections in human immunodeficiency virus (HIV)-positive
individuals have been widely reported to play an important role in HIV progression. Aim: The
ST study provides data on the prevalence of intestinal helminths among HIV-positive individuals.
Received in revised form 7 May 2022 Methods: A total of 169 consenting HIV-positive individuals were recruited for the study.
Accepted 8 May 2022 Stool specimens from the HIV-positive individuals were analyzed for the presence of intestinal
helminths using wet mount and formalin-ether concentration methods. Results: The overall
prevalence of infection was 21.9% with 5 types of parasites detected. The Intestinal helminth
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Keywords. that occurred with the highest prevalence was Ascaris lumbricoides (37.8%), followed by
Helminth Hookworm (16.2%), Taenia spp. (16.2%) and Strongyloides stercoralis (13.5%) with Trichuris
HIV trichiura (8.1%) being the least prevalent. However, there was more single (91.9%) than mixed
HAART infections (8.1 %). Concerning socio-demographic factors, there was no significant association
Parasite (p > 0.05) between intestinal helminths and gender (X? (1, N = 169) = 1.239, p = 0.266),
Prevalence although, the parasites were found to be more prevalent among males than females. Infection

was reported in 16.1% of those on highly active antiretroviral therapy (HAART) and 53.8% of
those that were HAART-naive indicating that there was a significant association (X? (1, N =
169) = 18.346, p = 0.001**) between intestinal helminth and HAART status. Conclusions:
This study reported a low burden of intestinal helminths among HIV-infected individuals on
HAART while a higher burden was recorded in the HAART naive patients. Regular check-up
for intestinal parasites, good personal hygiene, and effective therapy for HIVV/AIDS positive
persons is hereby advocated.

Introduction

The human immunodeficiency virus (HIV) global population has infections caused by intestinal
infection has remained a source of continued helminths, with a high prevalence in the
concern to global health and wellness. Human underdeveloped and poor nations in tropical and
immunodeficiency virus has reportedly been subtropical regions, sub-Saharan Africa inclusive
implicated in changing the epidemiologic landscape which is also a major cause of death, especially in
and pattern of opportunistic parasitism involved in immunocompromised patients [2,3]. The most
major morbidity globally [1]. Almost 24% of the significant intestinal helminths are the soil-
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transmitted helminths (STHs), such as Ascaris
lumbricoides, Trichuris trichiura, Strongyloides
stercoralis and hookworms [4].

Intestinal parasitic infections reported as
the hallmark of acquired immunodeficiency
syndrome (AIDS) [5] have been shown to have a
similar prevalence in HIV-positive and HIV-
negative individuals [6,7]. Poka et al. (2012)
reported that the presence of intestinal helminths is
largely determined by the level of sanitation and
environmental factors than the health conditions of
individuals in a given population [8]. Intestinal
parasitic infections, nonetheless, have been
implicated in life-threatening diarrhoea among HIV-
positive persons [9,10] resulting in loss of body
weight, indigestion, anorexia and dehydration, [9,
11].

Helminths are the most significant
parasites that are endemic in Africa and other non-
industrial nations, leading to disease burdens that are
greater than those of common diseases including
malaria and tuberculosis [12]. Sub-Saharan Africa
has the highest burden of HIV globally, having more
than 65% of new cases resulting in 75% of mortality
with an estimated 71% of the individuals living with
HIV [13]. There is a significant overlap in the
geographical distribution of HIV and helminthiasis,
and co-infection is highly endemic in Sub-Saharan
Africa.

Nigeria is one of the countries with a high
HIV epidemic in the world with an estimation of
about 4.5 million infected people [14]. A significant
proportion of Nigerians live in areas characterized
by poverty and under-development and these two
factors reportedly drive the epidemiology of HIV
and intestinal helminthiasis. Helminths were
identified in 51.5% of stool specimens from HIV
patients obtained from research carried out at
Federal Medical Centre Keffi, Northern Nigeria
[15]. However, there is a lack of adequate
information on the prevalence of intestinal
helminths among adults in Nigeria.

Although, there is a high prevalence of co-
infection of HIV and parasitic helminths in Sub-
Saharan Africa, the consequences of intestinal
helminths on the distribution of HIV, considering
the increased chance of HIV transmission,
proliferation and case-control pose a challenge [16].
Reports indicate that invasion by intestinal
helminths damages the immune system leading to
malfunction and reduced capability of the host to

suitably protect against infections especially
Mycobacterium tuberculosis and HIV [17]. In
general, a great number of intestinal helminths cause
the same immune reactions in the host despite the
discrepancies in their biology, ways of transmission
and proliferation [18].

Intestinal helminths frequently
encountered include Trichuris trichiura, Ascaris
lumbricoides, hookworm and  Strongyloides
stercoralis, and Taenia spp [19]. A few researchers
have documented the utilization of mixed
antiretroviral treatment to lessen the prevalence of
intestinal helminths [20] in contrast other studies
documented their capacity to influence the treatment
with an ensuing expansion in viral replication and
transition to AIDS [5,1].

This research investigated helminthiasis in
HIV-positive patients attending the Faith Alive
Foundation, a healthcare Centre located in the city
Centre of Jos, the Plateau state capital, Nigeria. The
present study investigated the prevalence and
distribution of intestinal helminths among patients
presenting to Faith Alive Foundation with intestinal
symptoms. The results of this study will aid
clinicians in making diagnosis and the data will also
contribute to the overall understanding of the
epidemiology of parasites in immune-compromised
individuals in the catchment area of the hospital.

Subjects and Methods

Study population

This study comprised randomly selected HIV/AIDS
subjects who visited Faith Alive Foundation
Hospital for voluntary counselling, treatment and
follow-up. A total of 169 consenting HIV positive
participants attended Faith Alive Foundation, Jos, a
non-governmental health care centre. Sixty (60)
males and 109 females were enlisted for the study
between the age range 15 and 70 years. Study Area.
Exclusion Criteria used were Patients on anti-
parasitic therapy or that had been on HAART for >
6 months.

Study area

Faith Alive Foundation is a non-governmental
institution situated in Jos metropolis, the capital city
of Plateau State, Nigeria. The State is named after
the picturesque Jos Plateau, a mountainous area in
the north of the state with captivating rock
formations. It has a population of around 3.5 million
people and over forty ethnolinguistic groups. These
ethnic groups are predominantly farmers and have
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similar cultural and traditional ways of life as people
from other parts of the country. The climate on the
Plateau is a semi-temperate climate with
temperatures ranging from 18 °C (64.4 °F) to 25 °C
(77.0 °F).

Ethical clearance

The study was approved by the Ethical Committee
of Faith Alive Foundation Hospital, Jos, Plateau
State (reference number FAFEC/08/34/30).

Data collection

The cross-sectional survey involved interviewing
HIV/AIDS patients using a structured questionnaire.
The questionnaires contained three sections which
included: Demographic and socio-economic
information (age, gender, residence, location, family
size and occupation), Environmental factors
(housing conditions and water supply) and health
(history of intestinal parasitic infection and
diarrhoea).

Sample collection and laboratory analysis

A stool sample was obtained from each study
subject who gave consent to participate in the study.
Laboratory analysis was carried out in the
Microbiology Laboratory located at the University
of Jos, Nigeria. Direct wet mount and formalin-ether
concentration techniques were employed for the
examination of the parasites [21]. Freshly voided
stool samples were, first of all, inspected
macroscopically for the presence of blood, mucus,
tapeworm segments and other adult worms.

Direct wet (Saline) mounts were carried out by
collecting 1 gram of the stool samples and placed in
a clean leak-proof 5mm plastic tube and emulsified.
Two millimetres (2ml) of saline from a wash bottle
was added to the specimen and emulsified. A
dropper was used to fetch the emulsified specimen
onto two different clean grease-free slides. A drop
of iodine stain was added to one slide and mixed
with a coverslip and the coverslip was applied to it.
A coverslip was also applied onto the second slide
with the content unstained. The preparations were
examined under the microscope for the ova or larvae
of helminths.

Formol-ether concentration was carried out as
outlined in WHO Standard Operating Procedures
[22]. Half of a teaspoon of preserved stool specimen
was placed inside a designated leak-proof stool
container and emulsified with 4 ml of 10% formol
water and transferred into a screw-cap tube. The
content of the tube was sieved and collected into a
beaker. The suspension was transferred into a glass

conical centrifuge tube and 4 ml of ether was added.
The tubes were covered with a stopper and mixed
for 1 minute. The stopper was loosened and the
tubes were centrifuged at 2000 revolutions per
minute (rpm) for 5minutes. The particles of the stool
sample on the side of the tube were distorted using
an applicator stick and the tube was rapidly inverted
to discard the ether, faecal debris and formol water.
The tube was positioned upright and the remaining
fluid drained down the bottom. The bottom of the
tube was gently tapped to mix the sediments and a
Pasteur pipette was used to transfer them onto two
different slides. A coverslip was applied to one
preparation and a thick smear was made out of the
second preparation. The preparation under the
coverslip was examined immediately under the
microscope for parasites using the x10 and x40
objective lenses.

All data from this study were analyzed using IBM
SPSS Statistics Version 21 software. Relationships
between categorical variables were assessed using
the Chi-square test and a p-value of 0.05 was
considered statistically significant.

Results

A total of 169 consenting HIV positive
participants were screened for intestinal parasitic
infection (IPI). Of these 169 participants, 60
(35.5%) were males and 109 (64.5%) females. They
were all aged between 15-and 70 years. The overall
prevalence of intestinal helminths infection was
21.9%. Five different intestinal helminths were
identified in the stool of HIV- positive persons. The
helminths include the following in order of
prevalence:  Ascaris  lumbricoides  (10.0%),
Hookworm  (4.7%), Taenia spp (4.1%)
Strongyloides stercoralis (3.0%) and Trichuris
trichiura (1.8%).

Concerning socio-demographic factors
(Table 1), the prevalence of intestinal helminths was
highest at 9(32.1%) among those within the age
group 21-30 years followed by individuals within
the age group 31-40 years, 12(25.5%) and lowest
within the age group >60 years, 1(11.1%)
(X2 (5,N= 169) = 3.975,p= 0.553). Of the 60
males tested, 16(26.7%) were positive for intestinal
helminths while of the 109 females tested, 21
(19.3%) were positive for intestinal helminths
(X2 (1, N= 169) = 1.239, p = 0.266). Twelve (12)
out of 47 singles and 25 out of 122 married
individuals were positive for intestinal helminths
(X2 (1, N= 169) = 0.504, p = 0.478). Concerning
occupational status, civil servants had the highest
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prevalence of intestinal helminths, 12(35.3%),
followed by self-employed, 6(28.6%), students,
4(28.6%), farmers, 4(23.5%), business owners, 10
(15.2%) while unemployed subjects had the lowest
rate of infection, 1 (5.9%) (X?(5,N= 169) =
8.813,p = 0.117). Concerning risk factors and
nature of stool samples collected from subjects
studied, those who used stream water had the
highest prevalence of infection, 2(33.3), followed by
those who used borehole water, 21(32.3%), while
the lowest prevalence was among those who used
sachet water, 3(11.1%) (X? (4, N = 169) =8.190, p =

0.085) (Table 2). Infection was reported in 16.1%
of those on highly active antiretroviral therapy
(HAART) and 53.8% of those that were HAART-
naive (X?(1,N= 169) = 18.346,p= 0.001**)
(Table 2). Individuals with watery stools had the
highest prevalence of intestinal infections,
11(73.3%), followed by those with semi-watery
stools, 21(25.3%) and the lowest among those with
formed stools, 5(7.0%) (X?(3,N=169) =
32.932, p = 0.001) (Table 2 and Figure 1).

Table 1. Prevalence of intestinal helminths according to socio-demographic factors of HIV patients attending

Faith Alive Foundation, Jos.

Parameter No. of sample No. positive (%) e p-value
Age (years)

<20 8 2 (25.0) 3.975 0.553
21-30 28 9(32.1)

31-40 47 12 (25.5)

41-50 50 9 (18.0)

51 -60 27 4 (14.8)

> 60 9 1(11.1)

Total 169 37 (21.9)

Sex

Male 60 16 (26.7) 1.239 0.266
Female 109 21 (19.3)

Total 169 37 (21.9)

Marital status

Single 47 12 (25.5) 0.504 0.478
Married 122 25 (20.5)

Total 169 37 (21.9)

Occupation

Civil servant 34 12 (35.3) 8.813 0.117
Student 14 4 (28.6)

Farmer 17 4 (23.5)

Business 66 10 (15.2)

Unemployed 17 1(5.9)

Self-employed 21 6 (28.6)

Total 169 37 (21.9)
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Table 2. Prevalence of intestinal helminths according to risk factors and symptoms of HIV patients attending

Faith Alive Foundation, Jos.

Parameter No. of sample No. positive (%) 1 p-value
Source of drinking water

Tap 48 7(14.6) 8.190 0.085
Well 23 4 (17.4)

Borehole 65 21 (32.3)

Stream 6 2 (33.3)

Sachet water 27 3(11.1)

Total 169 37 (21.9)

HAART Status

On HAART 143 23 (16.1) 18.346 <0.001**
HAART naive 26 14 (53.8)

Total 169 37 (21.9)

Stool consistency

Formed 71 5(7.0) 32.932 <0.001**
Semi-formed 83 21 (25.3)

Watery 15 11 (73.3)

Total 169 37 (21.9)

Figure 1. Occurrence of intestinal helminths based on stool consistency of HIV patients attending Faith Alive

Foundation, Jos.

Taenia
species

Ascaris Trichuris  Hookworm

lumbricoides trichiuria

PARASITES IDENTIFIED

Discussion

This study reported a 21.9% prevalence of
intestinal  helminths  among  HIV-positive
individuals. The presence of intestinal helminths in
our study population shows that climatic conditions
in Nigeria provide an enabling environment for the
life cycle of intestinal helminths [23]. This study
population has a higher prevalence of intestinal
helminths compared to similar studies reported in
Nigeria: 15.3% from Benin [19], 9.5% from Yola
[31] 5.3% from Benin among patients on HAART

Strongyloides
stercoralis lumbricoides
+ Hookworm

® No. in Watery stool (%)
¥ No. in Semi-formed stool (%)
¥ No. in formed stool (%)

Ascaris

[24], and 11.4% [25] from Kano, Nigeria However,
higher prevalence of intestinal helminths have also
been reported in Nigeria: 34.5% [26] and 58% [27]
from Kano, 41.5% from Mkar, Benue State [14],
22.7% from Abuja [23], 24.0% from Toto,
Nasarawa State [28], 29.6% from Nnewi [29], and
33.8% from Lagos [30]. The prevalence of
infections in this study is also lower than findings
from previous research work: 67% in North-Eastern
Iran [6], 84.3% for Jakarta [11], 50.9% from Kenya
[32], 37.9% from Malaysia [33], 53.0% from Dakar



Agabi YA etal./ Microbes and Infectious Diseases 2023; 4(1): 276-284

281

[34] 40.5% from Cameroon [35], 43.5% from
Gondar, Ethiopia [36], 63.9% from Brazil [37] and
81.5% from Equatorial Guinea [8]. The higher
prevalence of intestinal helminths in these studies
may be due to differences in the study period, study
populations and intestinal helminths treatment given
to patients on HAART, given that the study subjects
were likely to be at different stages of HIV/AIDS
disease and were at different periods of HAART.
Furthermore, the difference in the prevalence of
intestinal helminths could be attributed to
knowledge of preventive and control measures like
washing of hands after defecation, before and after
eating, usually taught in the hospitals as reported in
a study carried out in Nekemte, Ethiopia [38]. The
use of sulphdoxine-trimethoprim as prophylaxis
could also be a contributing factor to the lower
prevalence of intestinal helminths in some locations
[39].

Furthermore, the unique characteristic of
each study area determines the extent and nature of
the parasitic infestation. The specificity of the
parasitological technique, demographic attributes of
study participants and the number of samples
examined in a particular study could determine the
level of helminth infestation as well. Temporal
differences have also been suggested as possible
factors influencing the prevalence and endemicity of
particular parasites in a study area [11, 29].

Five different intestinal helminths were
identified in the stool of HIV-positive persons as
follows: Ascaris lumbricoides (10.0%), Hookworm
(4.7%), Taenia spp (4.1%) Strongyloides stercoralis
(3.0%) and Trichuris trichiura (1.8%). The low
burden of these helminths might have been because
of the HAART status of the participants. Such low
numbers have also been reported in similar studies
in Nigeria. For example, only 4 helminths species
were reported in Kano [25].

The prevalence of intestinal helminths with
respect to HAART status indicates there were mono
and mixed infections among those on HAART and
HAART-naive. However, the prevalence of
intestinal helminths was significantly different
among those that were not on HAART. Previous
findings from Ethiopia showed that those that were
not on HAART were 8 times more likely to harbour
enteric parasites than those on HAART [40]. Studies
have shown that HAART is protective in parasitic
infection by inhibiting the parasites’ aspartyl
protease and also via reconstitution of the patient’s

immune system [20,40]. Therefore, the use of
HAART in HIV patients reduces infestation of
intestinal helminths and immune revival after the
use of HAART reduces the burden and severity of
intestinal helminths [41]. This shows the need to
sensitize HIV patients about the use of HAART and
treatment of intestinal helminths, especially in rural
areas where coinfection with intestinal helminths is
usually high. This corroborates with the UNAIDS
2025 targets which suggest that 90% of HIV patients
have linked to context specific-integrated services
[42]. However, some reports have shown that
parasitic infections alter the effect of combined
antiretroviral therapy leading to increased viral
multiplication and disease progression [1,5]. The
level of environmental hygiene and economic status
is a strong determinant of helminth infestation apart
from the role of the immune status of individuals [8].

Concerning socio-demographic
parameters, gender was not statistically associated
with the prevalence of parasitic infection (p > 0.05)
although, the prevalence of infection was higher
among males (26.7%) than females (19.3%). There
is no clear reason for a higher prevalence of the
infection in males but it could be due to the nature
of outdoor activities and conditions; males are more
exposed compared to females. Additionally, the
occupation of the participants did not significantly
affect the prevalence of intestinal helminths.
Generally, those who reside in rural areas tend to
face greater risk as they usually have to contend with
unhygienic environments. These rural areas are
known for perennial water problems with people
living in rural communities possibly lacking potable
water, thus, drinking from unhygienic water
sources.

Conclusion

The prevalence of helminths among HIV
positive individuals on HAART was less than
among HAART-naive individuals, suggesting the
need for sustained advocacy on HIV testing and
treatment. Given the paucity of data on the
interactions between HIV and infestation of
helminths in Jos, Nigeria, this study has provided
baseline information that will guide the management
and treatment of HIV and helminths co-infected
patients. Continued advocacy on good sanitary and
living conditions needs to be given more attention,
especially among HIV infected individuals to reduce
the risk of progression to AIDS due to parasitic
infestation.



Agabi YA etal./ Microbes and Infectious Diseases 2023; 4(1): 276-284

282

Conflict of interest statement
We declare that we have no conflict of interest.

Funding: None.

Acknowledgements

We sincerely appreciate Faith Alive
Foundation Hospital, Jos, Nigeria for support with
sample collection and the Department of
Microbiology, University of Jos, Nigeria, for
provision of laboratory space and reagents for the
parasitological analyses. We are also grateful to the
study participants for giving their consent for
sample collection.

References
1-Tian L, Chen J, Wang T, Cheng G,
Steinmann P, Wang F, et al. Co-infection of
HIV and intestinal parasite in a rural area of
China. Parasites and vectors 2012; 5 (1): 1-7.

2-World  Health  Organization.  “Soil-
transmitted helminth infections: fact sheet,”
2016, http://www.who.int/mediacentre/factshe
ets/fs366/en/.View at Google Scholar

3-Bangert M, Molyneux DH, Lindsay SW. The
cross-cutting contribution of the end of
neglected tropical diseases to the sustainable
development goals. Infect Dis Poverty 2017
6(73).

4-Meurs L. Diagnosing Polyparasitism in a High-
Prevalence Setting in Beira, Mozambique:
Detection of Intestinal Parasites in Fecal
Samples by Microscopy and Real-Time
PCR. PLOS Neglected Tropical Diseases 2017;
11(1):e0005310.

5-Ramakrishnan K, Shenbagarathai R, Uma
A, Kavitha K,

Thirumalaikolundusubramanian P.

Rajendran R,

Prevalence of intestinal parasitic infestation in
HIV/AIDS patients with diarrhoea in Madurai
city, South India. Japan Journal of Infectious
Disease 2007; 60: 209-210.

6-Berenji F, Sarvghad MR, Fata AM,
Hosseininajad Z, Saremi E, Ganjbakhsh M,

et al. A study of the prevalence of intestinal
parasitic infection in HIV positive individuals
in Mashhad, Western Iran. Jundishapur Journal
of Microbial 2010; 3(2): 61-65.

7-Yosefi F, Radar M, Alavi SM, Samany A. A
study on the prevalence of gastrointestinal
parasitic infections in HIV positive patients
referred to Ahvaz Razi hospital in 2008-20009.
Jundishapur Journal of Microbiol, 2012; 5(2):
424-426.

8-Poka M, Goni P, Ruboi E, Clavel A.
Prevalence of intestinal parasites in HIV
positive patients on the island of Bioko,
Equatorial Guinea: Its relation to sanitary
conditions and socioeconomic factors. Science
of the Total Environment 2012; 432: 404-411.

9-Prasetyo RH. Intestinal infection in AIDS
patients with chronic diarrhoea at Dr Soetomo
General Hospital Surabaya. Indonesian Journal
of Tropical and Infectious diseases 2010; 1(1):
36-37.

10-Babatunde SK, Salami AK, Fabiyi JP,
Agbede OO, Desalu OO. Prevalence of
intestinal  parasitic infestation in  HIV
seropositive and seronegative patients in llorin,
Nigeria. Annuals of African Medicine 2010;
9(3): 123-128.

11-Kurniawan A, Karyadi T, Dwintasari SW,
Sari IP, Yunihastuti E, Djauzi S, et al.
Intestinal parasitic infections in HIV/AIDS
patients presenting with diarrhoea in Jakarta,
Indonesia. Transactions of the Royal Society of
Tropical Medicine and Hygiene 2009; 103:
892-898.

12-Hotez PJ, Brindley PJ, Bethony JM, King
CH, Pearce EJ, Jacobson JJ. Helminth
infections: the great neglected tropical diseases.
J Clin Invest 2008; 118(4): 1311-1321.


about:blank
about:blank
about:blank

Agabi YA etal./ Microbes and Infectious Diseases 2023; 4(1): 276-284

283

13-GBD. Disease and Injury Incidence and
Prevalence Collaborators. Global, regional, and
national incidence, prevalence, and years lived
with disability for 354 diseases and injuries for
195 countries and territories, 1990-2017: a
systematic analysis for the Global Burden of
Disease Study 2017. Lancet 2017; 392:1789-
1858 (2018).

14-Tyodugh ED, Emanghe UE., Ella AB, Onoja
JU, Jombo GTA. Intestinal parasitosis among
HIV/AIDS patients with diarrhoea at a mission
hospital in Tropical West Africa: Pattern and
Types. International Journal of Regional
Medicine 2012; 3(2): 055-059.

15-Pennap GR, Ajegena S, Dodo U. Intestinal
parasitosis among HIV positive patients
accessing healthcare in Northern Nigeria. Int J
Curr Microbiol App Sci 2015; 4(4): 768-776.

16-Hosseinipour MC, Napravnik S, Joakim G,
Gama S, Mbeye N, Banda B, et al. HIV
therapy. Cohen MSJ Infect Dis 2007

17- Bentwich Z, Teicher CL, Borkow G. The
helminth HIV connection: time to act. AIDS
2008; 22: 1611-1614.

18-Da‘'dara AA, Harn DA. Elimination of
helminth infection restores HIV-1Cvaccine-
specific T cell responses independent of
helminth-induced 1L-10. Vaccine 2010; 28(5):
1310-1317.

19-Akinbo FO, Okaka CE, Omoregie R.
Prevalence of intestinal parasitic infections
among HIV patients in Benin City, Nigeria.
Libyan Journal of Medical Sciences 2010; 5:
10-3402.

20-Pavie J, Menotti J, Parcher R, Donay JL,
Gallien S, Sarfati C, et al. Prevalence of
opportunistic infections among HIV-infected
patients with low CD4 cells counts in France in

the combination antiretroviral therapy era.

International Journal of Infectious Disease
2012; 16(9): 677-679.

21-Chessbrough M. Medical laboratory manual
for tropical countries. Vol 1, Parasitology,
2ndedition, Tropical Health Technology and
Butterworth, London 1987: 603.

22-WHO. Report of the WHO informal
consultation on hookworm infection and
anaemia in girls and women. Geneva: World
Health Organization 1994; Mimeographed
document WHO/CTD/SIP/96.1, 37 p.

23-Abaver DT, Nwobegahay JM, Goon DT,
Iweriebar BC, Anye DN. Prevalence of
intestinal parasitic infection among HIV/AIDS
patients from two health institutions in Abuja,
Nigeria. Africa Health Sciences 2011; 11(51):
524-527.

24-Akinbo FA, Omoregie R. Intestinal parasitic
infections in human immunodeficiency virus-
infected persons on highly active antiretroviral
therapy in Benin city, Nigeria. Genomic
Medicine, Biomarkers and Health Sciences
2011, 3: 119-122.

25-Jegede EF, Oyeyi ETI, Bichi AYH, Mbah
HA, Torpey K. Prevalence of intestinal
parasites among HIV/AIDS patients attending
infectious disease hospital Kano, Nigeria. Pan
African Medical Journal 2014; 17: 295.

26-Pennap GR, Ajegena S, Dodo U. Intestinal
Parasitosis among HIV Positive Patients
Accessing Healthcare in a Medical Centre in
Northern Nigeria. Int J Curr Microbiol App Sci
2015; 4(4):768-776.

27-Yahaya A, Tyav YB, Imam TS. Prevalence of
intestinal parasitic infections among HIV/AIDS
outpatients attending Wudil General Hospital
Wudil, Kano State, Nigeria. International
Journal of Pharmacy and Biotechnology 2013;
3(2): 17-21.



Agabi YA etal./ Microbes and Infectious Diseases 2023; 4(1): 276-284

284

28-Ekejindu IM, Ele PU, Okonkwo SO,
Ezenwagu OC, Ezeagwuna D. Intestinal
parasitic infections among HIV-seropositive
and HIV seronegative individuals at Nnewi,
South-Eastern  Nigeria.World  Journal of
Medical Science 2010; 5(3): 71- 73.

29-Abaver DT, Nwobegahay JM, Goou DT,
Iweriebor BC, Khoza LB. Enteric parasitic
infections in HIV infected patients with low
CD4 counts in Toto, Nigeria. Pakistan Journal
of Medical Science 2012; 28(4): 630-633.

30-Saiyaolu AO, Oyibo WA, Fagbenro- Beyioku
AF, Gbadegeshin AH, Iriemenam NC.
Comparative study of endoparasitic infections
among HIV-seropositive and seronegative
patients in Lagos, Nigeria. Acta Trop 2011,
120(3): 268-277.

31-Anogwih J. Intestinal protozoan infection in
HIV patients in Jimeta, Yola. Nigerian J
Parasitol ISSN 2011; 32(1):49-54.

32-Kipyegen CK, Shivairo RS, Odhiamo RO.
Prevalence of intestinal parasites among HIV
patients in Barugo, Kenya. The Pan-African
Medical Journal 2012; 13: 37.

33-Asma I, Johari S, Sim BLH, Lim YAL. How
common is intestinal parasitism in HIV-
infected patients in  Malaysia? Tropical
Biomedicine 2011; 28 (2): 400-410.

34-Sow PG, Coume M, Ndiaye PP, Baical JC,
Amousouguenou G. About intestinal parasitic
infections in a cohort of HIV-infected patients.
Advances in Bioresearch 2012; 3(2): 32-35.

35-Sarfati C, Bourgeois A, Menotti J, Liegeois
F, Moyou-Somo R, Delaporte E, et al.
Prevalence of intestinal parasites including
microsporidia in human immunodeficiency
virus-infected adults in Cameroon: a cross-
sectional study. AmJTrop Med Hyg 2006; 74
(Suppl 1): 162-164.

36-Mariam ZT, Abebe G, Mulu A. Opportunistic
and other intestinal parasitic infections in AIDS
patients, HIV seropositive healthy carriers and
HIV seronegative individuals in southwest
Ethiopia. East Afr J Public Health 2008;
5(3):169-73.

37-Rodrigues Bachur TP, Vale JM, Branco
Coélho IC, de Sales Queiroz TR, Souza
Chaves BC. Enteric parasitic infections in
HIV/AIDS patients before and after the highly
active antiretroviral therapy in Brazil. Bra J
Infect Dis 2008; 12 (Suppl 2): 115-122.

38-Eshetu L, Dabsu R, Tadele G. Prevalence of
intestinal parasites and its risk factors among
food handlers in food services in Nekemte
town, west Oromia, Ethiopia. Res Rep Trop
Med 2019; 10:25-30.

39-Cerveja BZ, Tucuzo RM, Madureira AC,
Langa IA, Buene T, Banze L. Prevalence of
Intestinal Parasites among HIV infected and
HIV uninfected Patients treated at the 1 De
Maio Health Centre in Maputo, Mozambique.
EC Microbiol 2017; 9(6):231-240

40-Missage A, Dagneo M, Alemu A. Prevalence
of intestinal parasites and associated risk factors
among HIV/AIDS patients. The pre-ART and
an-ART attending disease clinic, North-East
Ethiopia. AIDS Research and Therapy 2013;
10: 10-17.

41-Dang AK, Nguyen LH, Nguyen AQ. Physical
activity among HIV-positive patients receiving
antiretroviral therapy in Hanoi and Nam Dinh,
Vietnam: a cross-sectional study. BMJ Open
2018; 8:e020688.

42-UNAIDS. 2025 AIDS Targets: 2025 Target
setting and 2020-2030 resource needs and
impact estimation. Accessed March 8, 2021.
Available at:
http://www.unaids.org/en/topics/2025_target s
etting.

Agabi YA, Ezeife CE, Uneze SB, Okojokwu OJ, Eya BS, Jude N, Zakari H, Isaac MA, Adoga MP, Owuna JE, Mawak
JD, Anejo-Okopi JA. Prevalence of intestinal helminths among HIV patients accessing healthcare services at Faith Alive
Foundation, Jos, Nigeria. Microbes Infect Dis 2023; 4(1): 276-284.



