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Abstract: Opportunistic protozoans parasitic infection occur frequently in individuals with weakened immune system
including people with HIV/AIDS. The study sought to determine the prevalence of opportunistic intestinal protozoan infection in
HIV/AIDS patients in Jalingo metropolis. The procedure of wet mount technique and faecal concentration techniques processed
the faeces collected. The CD*" count of patients were determined using the Partee Cyflow Counter, which determines the
percentage of CD*" cells of individuals. A total of eight hundred and fifty (850) faecal samples were collected from
sero-positive and sero-negative HIV/AIDS persons in Jalingo metropolis. Out of the 850 subjects 650 (76.47%) were
sero-positive while 200 (23.53%) were sero-negative (Control). The sero-positive subjects showed higher prevalence of 118
(18.15%) of opportunistic parasitic protozoan infection according to the following hospital locations: Government House, 12
(25.71%); Ummah Clinic, 8 (21.82%); Taraba State Specialist Hospital, 50 (18.18%) and Federal Medical Centre, 38 (15.20%).
The prevalence was higher among female positives, 68 (19.60%) than the male, 50 (16.50%) with no significant difference
(p>0.05). The infection based on age groups revealed that the age group 10-15 years had the highest prevalence of 27 (48.21%)
while the age group 41-45 years had the least prevalence of 2 (2.63%). Subjects involved in farming had higher prevalence 30
(46.15%) while the least was found among those of trading/business, 33 (13.86%) with no significant difference in infection
(p>0.05). C. parvum had the highest prevalence, 46 (24.46%) among the sero-positive individuals while E. coli the highest
among sero-negative, 9 (60.00%). It is recommended that clinicians caring for HIV/AIDS patients should request for routine
stool examination for the specific diagnosis of opportunistic intestinal parasites infections.
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Opportunistic intestinal protozoans are among the major
contributor to the global intestinal parasite load. In different
parts of the world a wide variety of intestinal parasites are
prevalent. Entamoeba spp, Toxoplasma gondii, Cyclospora,
Giardia lamblia and Cryptosporidium are among the major
contributors to the global intestinal parasitic disease body.
The Human Immunodeficiency Virus (HIV) is a sexually
transmitted disease. HIV can also be spread via blood and
blood products most commonly with shared contaminated
needles used by person engaging in intravenous drugs’ use [2].

1. Introduction

Opportunistic protozoans occur frequently in individuals
with weakened immune system including people with
HIV/AIDS. The predisposing factors to getting opportunistic
intestinal protozoan parasites include living in/or visiting
areas known to have these parasites, international travels, poor
sanitation (for both food and water), exposure to child and
institutional care center, having a weekend immune system
and HIV/AIDS predispose individual to infection [I1].
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The Human immune deficiency virus (HIV) is a virus that
attacks the immune system which is the body’s natural defense
against illnesses. A person infected with HIV finds it more
difficult to fight infectious disease. The viruses destroy white
cell called T-helper cells, replicating inside them. T-helper

cells are also known as CD*" cells. There are two types of HIV:

type -1 is the most common type and it is found worldwide.
HIV-2 is found mostly in West Africa and in some cases in
India and Europe [3]. HIV infection causes a progressive
destruction of the cell mediated (CMI) system by eliminating
CD4" or T-helper lymphocytes. Decreased immunity leads to
opportunistic infections and certain cancers [3].

HIV/AIDS is a scourge in sub-Sahara Africa despite the
ameliorating effects of Highly Active Antiretroviral Therapy
(HAART). The prevalence of HIV/AIDS in Taraba State is
10.5% [4]. Opportunistic intestinal protozoan infections pose
a great danger to the HIV/AIDS patients with complications.
There is a paucity of information on the role of opportunistic
protozoan infections among HIV/AIDS patients in the study
area hence, this study determined the prevalence of
opportunistic intestinal protozoan infection in HIV/AIDS
patients in Jalingo metropolis.

2. Materials and Methods
2.1. Study Area

Jalingo is a city in North-Eastern Nigeria. It is the capital
of Taraba State and the headquarters of Jalingo Local
Government. The Local Government borders Ardo-Kola in
the south, Lau Local Government in the North, Yorro Local
Government to the East. Wards within Jalingo are Barade,
Mayo-Gwoi, Turaki A, Turaki B, Abbare Yelwa, Kachalla
sembe, Kona, Majidadi, Sarkin Dawaki and Sintali. Jalingo
Local Government is located between latitude 8°89”°N,
longitude 11°38’E. The majority of inhabitants of the L. G. A
live in rural communities with farming and civil service as
their major occupation. The mean annual rainfall of the area
is 1305 mm with guinea savannah as bioecological structure.

2.2. Ethical Permission

Ethical permission was sought and obtained from the various
hospital managements before the collection of samples from the
patients. Prior to this, the study was approved by the ethical
committee of Postgraduate unit of Biological Science
Department, Taraba State University, Jalingo.

2.3. Sample Collection

The study design for this work is a cross sectional descriptive
study. A total of 650 stool samples were collected from both
male and female HIV/AIDS patients and 200 stool samples were
also collected from non-HIV/AIDS patients to serve as control.
Permission of the parents, hospital and patients were sought for,
before the commencement of the study. Each patient was
provided with a pre-labelled 60ml universal sample bottle for
stool collection. The patients were instructed on how to collect
the sample. The samples were preserved into a flask and

transported to the laboratory Department of Taraba State
Specialist hospital Jalingo, for analysis.

2.4. Questionnaires’ Administration

A questionnaire relevant to the study was issued to each
patient to obtain information on: age, sex, level of education,
occupation of parents, and history of previous health status.

2.5. Microscopic Examination of the Stool

Two methods of examining the stool were employed as
described in the wet mount technique and the concentration
technique [5].

The procedure of wet mount technique is as follows: a
microscope slide was obtained and one drop of normal saline
was placed on one end of the slide. A drop of iodine was
placed on the other end to incorporate into the faeces-saline
mixture after an initial examination for motile trophozoites. A
small amount of the stool was introduced to the drop or
saline and another similar specimen into dilute iodine.

Faecal concentration was processed by the sedimentation
method. This increased the probability of finding parasites
and their ova when low numbers are present in the stool
specimen. This is a routine technique and is often used in
conjunction with a floatation method that is particularly
valuable in detecting ova of parasites but the ethyl acetate
method is most commonly used for concentrating eggs and
cysts. A single concentrated sample from an infected patient
is sometimes adequate for detecting helminths (worms). It is
often necessary to utilize several specimen in order to detect
protozoan organisms due to the difficulty in finding the
stages that are somewhat identified.

2.6. Statistical Analysis

Microsoft Excel and SPSS were used to analyze data.
Frequency distribution table, percentages, prevalence of infection
Attributed to intestinal protozoans in HIV/AIDS patients were
estimated. Also, Chi-square (y’) was used to determine
associations between infection and various demographic data
obtained. The level of significance was set at P<0.05.

3. Results

A total of eight hundred and fifty (850) faecal samples were
collected from sero-positive and sero-negative HIV/AIDS
persons in Jalingo metropolis. Out of the 850 subjects 650
(76.47%) were sero-positive for HIV/AIDS while 200
(23.53%) were sero-negative (Control). The sero-positive
subject showed higher prevalence of 118 (18.15%) of
opportunistic parasitic infection according to the following
hospital locations; Govt. House 12 (25.71%), Ummah Clinic 8
(21.82%) Taraba State Specialist Hospital, 50 (18.18%) and
Federal Medical Centre, 38 (15.20%) in decreasing order of
prevalence. Sero-negative subjects on the other hand showed
lower prevalence 15 (7.50%). In comparison to the HIV
positive subjects in this order; Taraba State Specialist Hospital,
6 (8.00%); Federal Medical center (FMC), 6 (8.00%); Govt.
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House, 2 (6.67%) and Ummah Clinic 2 (6.67% respectively
(Table 1). Chi-square analysis revealed that there is no
significant association between the occurence of opportunistic

intestinal protozoan infection among HIV sero-positive and
HIV sero-negative subjects in the selected Health centres in
Jalingo (x*=14.06 p>0.05).

Table 1. Prevalence of Opportunistic Intestinal Protozoan Infection among HIV sero-positive and HIV sero-negative subjects in Jalingo based on Health centres.

HIV Sero-positive

HIV Sero-negative

Total No. Examined No. infected (%) No. Examined No infected (%) No. Examined No. infected (%)
Health Location

TSSH JAL. 275 50 (18.18) 75 6 (8.00) 350 56 (16.00)

FMC JAL. 250 38 (15.12) 50 4 (8.00) 300 42 (14.00)
GOVT. HOUSE 70 12 (25.71) 30 2 (6067) 100 20 (20.00)
UMMAH CLINIC 55 8(21.82) 45 3 (6.67) 100 15 (15.00)
TOTAL 650 118 (18.15) 200 15 (7.50) 850 133 (15.65)

Key GHC=Govt. House clinic.

UMC=Ummah Clinic.

TSSH JAL.=Taraba State Specialist Hospital Jalingo.
FMC=Federal Medical Centre.

Table 2 shows the age and gender specific prevalence of
Opportunistic intestinal protozoan among HIV/AIDS in
positive patients which reveals that, the prevalence was
higher among female positives 68 (19.60%) than the male 50
(16.50%). There was no statistically significant difference in
infection among sexes (p<0.05). On the other hand, the
occurrence of intestinal protozoan Infection based on age
group revealed that the age group between 10-15 years had

the highest prevalence of 27 (48.21%), followed by 26-30
years age group 18 (28.13%) the least prevalence of 2 (2.63%)
was recorded among 41-45 years in a decreasing order
respectively. The Chi square analysis revealed that there is
significant difference in infctions among age groups and the
occurrence of Opportunistic Intestinal protozoan infection

among HIV sero-positive and HIV sero-negative subject
(p=0.035).

Table 2. Age and Gender Specific Infections of Intestinal protozoan in HIV Subject in study area.

Age (Years) LELD Female Total

No. Exam No. inf (%) No. Exam No. inf (%) No. exam No. inf (%)
10-15 33 12 (36.36) 23 15 (65.21) 56 27 (48.21)
16-20 33 7 (21.21) 42 11 (26.19) 75 18 (24.0)
21-25 29 7 (24.13) 42 8 (19.04) 71 15 (21.13)
26-30 34 11 (32.35) 30 7 (23.33) 64 18 (28.13)
31-35 47 4 (8.51) 54 11 (20.37) 101 15 (14.85)
36-40 41 3(7.32) 54 6 (11.11) 95 9(9.47)
41-45 33 1 (3.03) 43 1(2.33) 76 2(2.63)
46-50 32 2 (6.25) 40 4 (10.0) 72 6(8.33)
51 above 21 3(14.28) 19 5(26.32) 40 8(20.00)
TOTAL 303 50 (16.50) 347 68 (19.60) 650 118 (18.15)

The prevalence of opportunistic intestinal protozoan
infection in relation to occupation among HIV positive
subjects in Jalingo Metropolis showed that farmers 30
(40.15%) had the highest prevalence followed by students 29
(16.20%) while the least were traders 33 (13.86%). There was
statistically significant difference (p<0.05) in prevalence of
protozoan infection among HIV positive subjects involved in
different occupations (Table 3).

Table 3. Prevalence of opportunistic intestinal protozoan infection in
relation to occupation among HIV patients in Jalingo Metropolis.

Occupation No. Examined No. Infected (%)
Farming 65 30 (46.15)

Civil service 168 26 (15.48)
Students 179 29 (16.20)
Trading/business 238 33 (13.86)

Total 650 118 (18.15)

the intestinal protozoon parasites which are: Cryptosporidium
spp, 46 (7.10%); Entamoeba coli, 40 (6.15%); Entamoeba
histolytica, 30 (5.0%) and Giardia lamblia, 2 (0.2%). However,
in the sero-negative (Non-HIVsubjects) Entamoeba coli, 9 (4.5%)
occurrence was found to be predominant. The overall occurrence
of intestinal protozoan parasites in both sero-positive and
sero-negative subjects was 118 (18.15%). There was statistically
significant difference (’=12.23, p<0.05) between Sero-positive
and sero-negative patients in acquiring opportunistic intestinal
protozoan infections.

Table 4. Frequency of Occurrence of Opportunistic Intestinal Protozoan
species in sero-positive and sero-negative HIV subject in Jalingo Metropolis.

Opportunistic Intestinal Protozoans (%)

HIVsero-positive HIV sero-negative Total

Table 4 showed the prevalence of intestinal protozoan species
in HIV/AIDS subjects (sero-positive) and non-HIV/AIDS
(sero-negative) subjects. The analysis revealed four (4) species of

G. lamblia 2 (1.06) 0.00 2 (0.98)
E. histolytica 30 (15.95) 6 (40.00) 36 (17.73)
E. coli 40 (21.27) 9 (60.00) 49 (24.13)
C. parvum 46 (24.46) 0.00 46 (22.66)
Total 188 15 203
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4. Discussion

HIV/AIDS is a leading public health challenge in Africa
especially in Nigeria which has huge population. Prevalence
of opportunistic intestinal parasites are common features in
HIV sero-positive individual where majority of AIDS
patients die of AIDS related infections including those due to
intestinal protozoan parasites rather than the HIV infection
itself as it is revealed in this present study. HIV virus
suppresses the immunity of individuals and results in the
reduced immune response against other pathogens. Therefore,
HIV infected subjects become at high risk of acquiring
intestinal protozoan infection. The result from this study
showed a moderate prevalence (18.15%) of intestinal
parasitic infections in the study area. Amoebiasis, Giardiasis
and Cryptosporodiasis are among the most commonly
diagnosed intestinal parasites from the study participants.
This prevalence was lower in comparison to the 44.8% and
47.5% reported in Ethiopia and DR Congo [6, 7].

In this study, Entamoeba coli and Entamoeba histolytica
Infections were found to be highly prevalent intestinal
protozoan parasites along with Giardia lamblia. This is
probably due to the shortage of safe drinking water in most
part of Jalingo metropolis. The occurrence of these parasites
among HIV/AIDS patients is similar to the research work
carried out elsewhere in Africa [7].

Intestinal protozoan infection was found highest in age
groups between 10-15 years old. It was this age category that
HIV cases and intestinal parasites were a common occurrence
in the population studied. However, the high infection rate was
also observed among the age groups: 16-30 years and 51 years.
Nonetheless, the difference in the observed and prevalence
was not statistically significant. The incidence could largely be
due to the lack of safe, potable drinking water, poor hygienic
and sanitary conditions. It is important to note that the
prevalence (90%) observed among HIV-infected patients is in
contrast with the work of Akinbo et al. [8].

The result of our investigation in this study shows that,
there was no significant difference (P>0.05) in prevalence of
infection between male and female subjects. However
infection was found higher in females (19.60%) than male
(16.50%) examined. This is probably due to the fact that
females are usually, exposed to intestinal protozoan parasites
compared to their male counterparts based on occupational
ground such as engagement in numerous household chores
constant contact with contaminated water and soil as
observed also in previous report of Teklay et al. [9].

Intestinal protozoan infections in HIV/AIDS subject require
a careful study in a developing world where poor nutrition is
associated with poor hygiene and several tropical diseases.
The parasite detected in this study for HIV subjects include
Cryptosporidium species (7.10%), Entamoeba coli (6.15%),
Entamoeba histolytica (5%) and Giardia lamblia (2%).
Cryptosporidium species was found to be significantly higher
in HIV/AIDS subject than in the control samples. This could
be transmitted to relatively low immure status of subject with
HIV/AIDS. This is in agreement with the research carried out

in Ethiopia [10, 11]. Cryptosporidium sp has been reported in
other countries within Africa [12-15].

5. Conclusion

This study has demonstrated the occurrence of
opportunistic intestinal protozoan parasite in sero-positive
HIV/AIDS subjects is (18.15%) in study area. The
predominant opportunistic intestinal protozoan observed were
Cryptosportdium spp, Giadia lamblia, Entamoeba coli and
Entamoeba histolytica. Entamoeba coli and Entamoeba
histolytica occurred in both groups (Sero-positive and
sero-negative subjects). The high prevalence of Entamoeba
coli suggests a potential contamination of drinking water in
the catchment areas of our study. It is recommended that
clinicians caring for HIV/AIDS patients should request for
routine stool examination for the specific diagnosis of
opportunistic intestinal parasites.
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