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Background: In people with human immunodeficiency virus infection, diarrhea is reportedly associated with significant morbidity
and mortality. Therefore, the aim of this study was to determine the prevalence, antibiotic susceptibility pattern, and associated factors
of enteric bacterial pathogens among HIV infected patients with diarrhea attending the antiretroviral treatment (ART) clinic of Dilla
University Referral Hospital, southern Ethiopia.

Methods: This institutional-based cross-sectional study was conducted on 422 study participants attending at ART clinic of Dilla
University Referral Hospital from March to August 2022. Demographic and clinical data were collected by using a semi-structured
questionnaire. Stool specimens were inoculated on selective media like Butzller’s medium and Xylose Lysine Deoxycholate (XLD)
agar. Antimicrobial resistance pattern was assessed by using Kirby-Bauer disk diffusion techniques. Adjusted odds ratio (AOR) and
95% Confidence Interval (CI) was used to determine the presence of association.

Results: A total of 422 adult patients were enrolled in this study, 51.7% were females. The mean age of the study participants was
27.4 (£15.6 SD) years. The overall prevalence of enteric pathogens was 14.7% (95% CI=11.4-18.2). Shigella spp was the most
prevalent organism. Being a farmer (AOR=5.1; 95% CI=1.4-19.1; p<0.015), the habit of hand washing after toilet (AOR=1.9; 95%
CI=1.02-3.47; p<0.04), low CDy cell count of <200 cells (AOR=2.22; 95% CI=1.15-4.27; p<0.02), and longer duration of diarrhea
(AOR=2.68; 95% CI=1.23-5.85; p<0.01) were statistically associated. In total, 98.4% of enteric bacterial isolates were sensitive for
Meropenem, whereas 82.5% were resistant against Ampicillin. Multidrug resistance was detected in 49.2% of enteric bacteria.
Conclusion: We found that enteric bacteria are common causative agents of diarrhea in immune-compromised patients. The high rate
of drug resistance calls for escalating antimicrobial susceptibility testing before prescribing antimicrobial agent.
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Introduction

The virus HIV targets the immune system of the body.! HIV is a virus that targets cells that aid in the body’s ability to
fight infection, making a person more susceptible to contracting other illnesses and infections.? It is disseminated through
contact with specific body fluids of an HIV-positive person.” AIDS caused by HIV is the most important public health
problem and, according to a WHO estimate, 38.4 million (33.9-43.8 million) individuals worldwide live with HIV at the
end of 2021.° UNAIDS report on the global AIDS epidemic shows 650,000 (510,000-860,000) individuals passed away
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in 2021 as a result of AIDS-related illnesses and 12.6 million of the 38 million HIV-positive persons did not receive life-
saving therapy.*

Since the beginning of the epidemic, 84.2 million (64.0—113.0 million) persons have contracted HIV, and 1.5 million
(1.1-2.0 million) people became newly-infected with HIV in 2021.°> Worldwide, there were 36.7 million persons living
with HIV, of whom 28.7 million persons had access to antiretroviral medicine at the end of December 2021, an increase
of 7.8 million from 2010. Moreover, there were 1.8 million new HIV infections and 1 million deaths from AIDS.®
According to the most recent UNAIDS figures, young women and girls from Sub-Saharan Africa (SSA), between the
ages of 15 and 24, continue to be at high risk of contracting HIV, and 75% of all HIV/AIDS deaths worldwide.”®
Because Ethiopia is one of the SSA countries, the prevalence of HIV/AIDS is no different. It is estimated that HIV/AIDS
is present in 11% of people of all ages.’

The management of other non-HIV associated diseases including bacterial infections in HIV patients has become
increasingly important.'® Diarrhea is an important indication of HIV infection and is a significant cause of morbidity and
mortality in later phases of AIDS, irrespective of exposure to antiretrovirals.'' It is the second leading cause of death and
is responsible for killing around 525,000 patients every year and nearly 60% of these are immune suppressed (HIV/
AIDS) infected patients.'? The frequency of bacterial infection most commonly caused by enteric bacteria is an
opportunistic infection, it is gradually spreading among HIV-positive people.'® There is evidence that bacterial infection
is more common as HIV disease progresses.'*

The most prevalent bacterial pathogens are enteric ones, including E.coli, Shigella, Campylobacter, and Salmonella
species (especially enteric serotypes), are prevalent and campylobacter infections alone occurrence is 40-times higher
among AIDS patients than non-infected individuals.'> To address this problem, ongoing research activity is mandatory,
especially in low socioeconomic countries like Ethiopia. The aim of this research was to determine the prevalence,
antimicrobial susceptibility, and associated factors of enteric bacteria among HIV-positive patients.

Materials and Methods
Study Design and Study Area

The study was carried out at the Dilla University Referral Hospital, which is situated in the Southern Nations
Nationalities and Peoples’ Region in the Gedeo Zone of Dilla Town. Dilla is located 360 km from Ethiopia’s capital
Addis Ababa. It is located in the Kola agro-ecological zone at an elevation of 1,400 km above sea level, From March to
August 2022, a hospital-based cross-sectional study was carried out on all HIV-positive people who had diarrhea and
went to the ART clinic at Dilla University Referral Hospital. All HIV-positive people over the age of 18 who agreed to
participate in the study met the inclusion criteria. All HIV patients who were critically ill and unable to produce stool
samples, as well as HIV patients who had recently antibiotic therapy for diarrhea within the 2 weeks prior to their visit to
the ART clinic at Dilla University Referral Hospital were excluded.

Sample Size and Sampling Technique
A single population proportion calculation was used to determine the sample size to obtain the total number of study
participants. Owing to the lack of prior research that fully addressed the study’s purpose in Ethiopia, the 50% population
proportion calculation was adopted with considering a confidence interval of 95% (z =1.96) and a 5% marginal error (d
=0.05), the sample size was calculated to be 384. After addition of a 5% non-response rate was applied, the final sample
size became 422.

We have applied a systematic sampling technique to get a representative sample size. The sampling interval was
computed by dividing the total number of the target population by the sample size, as stated in the most recent annual
report.

1126
K=—F—=266~
422 66~3

Since the value of K was 4, samples were taken every kth value.
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Data Collection and Laboratory Processing
Written consent was obtained from each study participant prior to the collection of data and samples. A total of 422 HIV-
positive diarrheic patients who were receiving ART at the Dilla University Referral hospital were surveyed using
a structured questionnaire to collect their socio-demographic, clinical, and associated risk variables. To get an adequate
amount of samples, each participant was given instructions to collect 5 g of loose or watery stool. Thus, following the
required recommendations, a freshly passed stool sample was collected using a clean, wooden applicator stick and a leak-
proof, wide mouth, sterile, screw-capped plastic container (FL Medical, Italy) that were pre-labeled with the date, time,
and identification code.

The gathered samples were taken to the Dilla University Microbiology and Parasitology laboratory, kept in a refrigerated
box, and processed there within 1 hour of collection.

Bacterial Cultivation and Identification

All freshly passed stools were cultured directly in various media using calibrated wire loops (0.01 mL) in Selenite
F enrichment broth, Xylose Lysine Deoxycholate (XLD) agar, and MacConkey and Butzller’s medium. The streaked culture
plates were then incubated at 37°C for 18-24 hours. A culture media with mixed colony was sub-culture for further isolation of
a single colony. The unique look of Salmonella and Shigella species on XLD agar allowed investigators to monitor their
growth (Shigella: red colonies, Salmonella: red with a black center). A variety of biochemical tests, including the lysine
decarboxylase (LDC) test, indole, urease, citrate, motility test, and Kligler iron agar (KIA) test were employed to further
examine the suspected colonies. Campylobacter Supplement-I (Blaser-Wang) (FD006) and campylobacter agar base with
10% sterile sheep blood were utilized for the isolation of Campylobacter spp. Microaerophilic conditions with 5-10% O, and
10% CO, concentrations were used to incubate agar plates for 24—48 hours at 42°C."'® The quality control was performed using
an established reference strain of Campylobacter jejuni (ATCC 700819).

Antimicrobial Susceptibility Testing

The Clinical Laboratory Standards Kirby Bauer disc diffusion technique was used to conduct an antimicrobial susceptibility
test.!” From three-to-five samples, pure culture was transferred and gently stirred until it creates a uniform suspension in a tube
containing 5 mL of sterile normal saline (0.85% NaCl). The suspension’s turbidity was adjusted to have an optical density of
0.5 McFarland. The inoculated plates were allowed to dry for 3—5 minutes at room temperature. Following guidelines from the
Clinical Laboratory Standard Institute, the resistance was measured and the diameter of the zone of inhibition surrounding the
disc was measured to the closest millimeter. Ampicillin (AMP, 10 g), Chloramphenicol (CAF, 30 g), Ciprofloxacin (CL 5 g),
Co-trimoxazole (COT, 25 g), Erythromycin (ERY, 15 g), and Meropenem (10 g) were employed at the appropriate
concentrations. These antimicrobial medication discs were chosen based on CLSI recommendations and taking into account
their accessibility in the study area location.

Data Processing and Analysis

SPSS version 25 was used to analyze the data and we used descriptive statistics. To determine the relationship between
the independent and outcome variable, bivariate and multivariate logistic regression models were performed. The
multivariate logistic regression model was further examined to control the potential confounding variables using the
variables with a p-value 0.25 in the bivariate logistic regression model. To assess the importance of the outcome
predictors, crude odds ratio and an adjusted odd ratio (AOR) were utilized. For statistical significance, a p-value <0.05
was used.

Operational Definition
Diarrhea: diarrhea is defined as the passage of three or more loose or liquid stools per day (or more frequent passage than
is normal for the individual).

Acute diarrhea is a common problem that typically lasts 1 or 2 days and goes away on its own.

Chronic diarrhea: lasts longer than 2 weeks and less than 4 weeks.
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Ethical Consideration

The Dilla University Research and Ethics Review Committee granted its approval for the study under the specific
protocol number duirb/012/22-01. In addition, each participant gave their written consent for the study before it started.
The consent form was requested from study participants, who agreed to participate. All unique data security requirements
were met while maintaining confidentiality. Physicians were informed of the laboratory examination results, and
participants received their results and necessary therapy promptly. The study was conducted in accordance with the
Declaration of Helsinki.

Results

Sociodemographic Characteristics

A total of 422 HIV-positive study participants were enrolled in this study. Out of the 422 HIV-infected individuals, 51.7%
(n=218) were female. Most of these people (40.0%) were over 44 years old. Table 1 lists the participants’ specific
sociodemographic details.

Clinical Profiles and Environmental Characteristics

About 64% (n=270) of the study participants did not have domestic animals in their home, while 46.2% (n=195) of them
had the habit of hand washing after toilet utilization and before meals. From all study participants, 29.6% (n=125) and
71.5% (n=302) had a history of hospitalization within the last 12 months and used tap water as a source of water,

Table | Sociodemographic Characteristics of HIV-Infected Patients with

Diarrhea
Variable Categories Number (n) Percent (%)
Sex Male 204 48.3
Female 218 51.7
Age groupinyears | 18-24 59 14.0
25-34 114 27.0
3544 85 20.1
>45 164 38.9
Residence Urban 285 67.5
Rural 137 325
Educational status | Unable to write and read 74 17.5
Primary 190 45.0
Secondary 76 21.3
College and university 68 16.1
Marital status Single 135 320
Married 216 51.2
Divorced 40 9.5
Windowed 31 73
Occupation Governmental employee 107 254
Merchant 67 15.9
Farmer 62 14.7
Student 59 14.0
House wife 55 13.0
Others 72 17.1
Monthly income <1,000 ETB I 2.6
1,001-2,000 ETB 27 6.4
2,001-3,000 ETB 31 73
>3,001 ETB 82 19.4

Note: ETB, Ethiopian Birr.
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Table 2 Frequency of HIV-Infected Patients with Diarrhea Who Have Certain
Clinical and Environmental Characteristics

Variables Categories Frequency | Percentage
Presence of domestic animals Yes 152 36.0
No 270 64.0
Hospitalization within last 12 months | Yes 125 29.6
No 297 704
Habit of hand washing after toilet Yes 195 46.2
No 227 53.8
Types of diarrhea Acute 283 67.1
Chronic 139 329
Source of water Tape 304 71.5
River 64 152
Spring 44 10.4
Other 10 24
Number of CD4 cells Below 200 cells 215 50.9
Above 200 cells | 207 49.1

respectively. More than half of the participants (51.9%; n=219) had a number of CD, cell counts above 200 cells,
whereas nearly two thirds of them were visiting the health care center with acute diarrhea (Table 2).

Prevalence and Diversity of Etiologic Agents of Diarrhea

In total, 63 different enteric bacterial strains were found in HIV-positive people who developed diarrhea. The overall
incidence of enteric bacterial isolates among HIV-infected people was found to be 14.9% (n=63) (95% CI=11.4-18.2).
Among the isolates, Shigella spp were the most prevalent bacterial pathogens discovered, accounting for nearly half of
the total isolates, that is 49.2% (n=31), followed by Salmonella spp (34.9%; n=22), and the remaining portion was
Campylobacter spp (15.8%; n=10). All cultures were observed with mono-bacterial infections. Overall, compared to HIV
seropositive individuals with CD4 counts greater than 200 cells/L, HIV seropositive individuals with CD4 counts less

than 200 cells/L had the majority of isolated pathogens, that is aetiologic agents of diarrhea.

Factors Associated with Enteric Bacteria Among HIV Patients
By using a p-value cut-off of 0.25 in bivariate analysis, all variables, including socio-demographic features, were
evaluated to see if they were factors or not for the prevalence of enteric bacteria. Bivariate logistic regressions used to
analyze various sociodemographic data, including sex, educational status, monthly income, and residence did not not
show a significant association with the prevalence of enteric bacteria, whereas age group (35-44), occupation (farmers),
habit of hand washing after toilet and before meals, existence of domestic animals, number of CD4 cell count, and
duration of diarrhea were shown to have a statistically significant association with the intestinal bacterial abundance and
were enrolled to multivariable logistic regression analysis for final confirmation of statistical significance (Table 3).
From those various factors assessed by bivariate logistic regression analysis, being a farmer (p=0.015), hand washing
after toilet and before meals (p=0.043), number of CD, cells below 200 cells (p=0.017), and duration of diarrhea
(p=0.013) were statistically significant for the prevalence of enteric bacteria. However, there was no statistically
significant relationship between the sociodemographic variable and other environmental characteristics with the depen-
dent variable (Table 3).

Antimicrobial Resistance Pattern of Enteric Bacteria
All the isolated enteric pathogens were tested for susceptibility pattern of selected antibiotics. Antimicrobials used in this study
were Ampicillin, Chloramphenicol, Ciprofloxacin, Erythromycin, Co-trimoxazole, and Meropenem.
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Table 3 Bivariate Logistic Regression Analysis for Characteristics Related to Enteric Bacterial Pathogen Prevalence in HIV-Infected
Patients with Diarrhea Attending the ART Clinic at the Dilla University Referral Hospital in Southern Ethiopia, 2022

Variables Category # Bacterial COR (95% CI) p-value AOR (95% CI) p-value
Isolates (%)
Sex Male 27 (42.8) 0.771 (0.449-1.324) 0.346
Female 36 (57.2) |
Age group in years 18-24 8 (12.7) 1.312 (0.561-3.068) 0.530 1.31 (0.56-3.1) 0.5
25-34 18 (28.6) 1.098 (0.575-2.097) 0.777 1.09 (0.56-2.09) 0.8
3544 9 (14.3) 1.739 (0.780-3.876) 0.176 2.3 (0.95-5.5) 0.07
>44 28 (44.4) |
Residence Urban 46 (73.0) 0.736 (0.405-1.338) 0.315
Rural 17 (27.0) |
Educational status Unable to write and read Il (17.5) |
Primary 20 (31.8) 1.484 (0.673-3.272) 0.328
Secondary 17 (27.0) 0.750 (0.327-1.719) 0.496
College & University 15 (23.8) 0.979 (0.261-1.457) 0.271
Marital status Married 29 (46.0) |
Single 16 (25.4) 1.430 (0.481-4.255) 0.683
Divorced 13 (20.6) 0.458 (0.125-1.279) 0.731
Widowed 5(8.0) 0.672 (0.451-1.571) 0.321
Occupation Governmental 22 (35.0) |
Merchant 3(48) 1.668 (0.717-3.880) 0.235
Farmers 9 (14.2) 5.090 (1.457-17.787) 0.01'1 5.1 (1.4-19.1) 0.015
Student 11 (17.5) 1.129 (0.505-2.528) 0.767 1.13 (0.5-2.5) 0.77
House wife 11 (17.5) 1.035 (0.460-2.328) 0.933 1.04 (0.5-2.3) 0.933
Others 7(1L1) 2.403 (0.968-5.969) 0.762 2.4 (0.97-5.9) 0.76
Monthly income <1,000 ETB 1 (3.2 3.343 (0.415-28.526) 0.252
1,001-2,000 ETB 3(9.7) 2.754 (0.752-10.092) 0.612
2,001-3,000 ETB 6 (19.4) 1.434 (0.517-3.977) 0.488
>3,001 ETB 21 (67.7) |
Habit of hand washing after toilet Yes 41 (65.0) I
No 22 (35.0) 1.6160 (0.360—1.054) 0.077 1.9 (1.02-3.47) 0.04
Presence of domestic animals Yes 26 (41.3) 1.637 (0.952-2.812) 0.074 0.76 (0.403-1.431) 0.24
No 37 (58.7) |
Hospitalization Yes 24 (38.1) 0.636 (0.364-1.112) 0.112 0.76 (0.40-1.43) 0.39
No 39 (61.9) |
Number of CD4 cells Below 200 cells 36 (57.2) 2.546 (1.430-4.532) 0.001 2.22 (1.15-4.27) 0.02
Above 200 cells 27 (42.8) |
Source of water Tap 20 31.7) |
River 17 (27.0) 0.431 (0.234-0.795) 0.007
Spring 3 (47) 3.285 (0.431-25.025) 0.251
Others 23 (36.5) 0.205 (0.069-0.611) 0.004
Duration of diarrhea Acute 54 (85.7) |
Chronic 9 (14.3) 2.973 (1.462-6.042) 0.003 2.68 (1.23-5.85) 0.0l

The overall enteric isolates showed a different resistance pattern to commonly prescribed antibiotics for the treatment

of diarrhea. The highest resistance was observed in Ampicillin (82.5%) followed by Chloramphenicol (74.6%), while

Meropenem had the highest sensitivity rate (98.4%). Co-trimoxazole was the most effective drug next to against enteric
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Table 4 Enteric Bacteria’s Antimicrobial Susceptibility Profile Was Determined from Stool Samples
Taken from HIV-Positive Patients Attending the ART Clinic at the Dilla University Referral Hospital in
Southern Ethiopia in 2022 (n=63)

Antimicrobial | Pattern | Shigella spp Salmonella spp Campylobacter Total
(n=31) (n=22) (n=10)
MER S 30 (96.8%) 22 (100%) 10 (100%) 62 (98.4%)
R I (3.2%) 0 0 1 (1.6%)
coT S 28 (90.3%) 18 (81.8%) 8 (80%) 54 (85.7%)
R 3 (9.7%) 4 (18.2%) 2 (20%) 9 (14.3%)
CHI S 10 (32.3%) 3 (13.6%) 3 (30%) 16 (25.4%)
R 21 (67.7%) 19 (86.4%) 7 (70%) 47 (74.6%)
CPR S 18 (54.0%) 12 (60%) 8 (80%) 38 (60.3%)
R 13 (46.0%) 10 (40%) 2 (20%) 25 (39.7%)
EYR S 29 (93.5%) 16 (72.7%) 8 (80%) 53 (84.1%)
R 2 (6.5%) 6 (27.3%) 2 (20%) 10 (15.9%)
AMP S 9 (29.1%) 2 (10%) 0 Il (17.5%)
R 22 (70.9%) 20 (80%) 10 (100%) 52 (82.5%)

Abbreviations: MER, Meropenem; NIT, Nitrofurantoin; COT, Co-trimoxazole; EYR, Erythromycin; CPR, Ciprofloxacin; AMP,
Ampicillin.

bacteria, and 85.7% of isolated were sensitive against Co-trimoxazole. Ciprofloxacin was the second most effective drug
next to co-trimoxazole for treatment of enteric pathogen among HIV-infected patients with a total of 60.3% sensitivity.

Among the total number of Shigella spp, 90.3% were sensitive to co-trimoxazole, Ciprofloxacin (54%), Erythromycin
(96.7%), and Meropenem (96.8%), but 61% were resistant against Ampicillin. Campylobacter was 80% sensitive to Co-
trimoxazole and 100% resistant to Ampicillin. Another significant discovery of this research is that the highest multidrug
resistance was noticed in Salmonella spp with a resistance rate of 63.6% followed by Campylobacter spp (50%) (Table 4
and Figure 1).

Total resistance (%)

07 825
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40
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10 | . . 3.2
0 - T T T T e
& > & Q&
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Figure | Antimicrobial resistance rate against all isolated enteric bacterial pathogens.
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Discussion

Up to 60% of those with HIV experience three or more loose or watery bowel motions every day, making diarrhea
a typical issue for them. In this study, enteric bacteria such as Salmonella, Shigella, and Campylobacter were assessed for
the prevalence and predictive variables in HIV-infected diarrhea patients undergoing ART at Dilla University Referral
Hospital. The 422 HIV-infected study participants produced a total of 63 intestinal bacterial pathogens. There was no
single study participant infected by two or more enteric bacteria.

This study determined the total prevalence of enteric bacterial infection was 14.9% (95% CI=11.4—18.2). This result
was consistent with a previously done study in Cambodia (12.5%).'® From the total prevalence of enteric bacterial
pathogen, nearly 50% was accounted for by Shigella spp followed by Salmonella spp, that accounts for 34.9%, and the
remaining was Campylobacter spp, at 15.8%. The finding of this research was relatively higher than studies done in Arba
Minch, Ethiopia (8.3%),"” Dessie town, Ethiopia (7.1%),>° Osun State, Nigeria (6.6%),”' and Rajasthan state in India
(16%).%> Whereas the overall prevalence of this study was lower than studies conducted in Nigeria (21.4%),>* India at
Maulana Azad Medical College (20%).>* This disagreement rate could be explained by variations in sample sizes (this
research has higher sample size), patients clinical condition, socioeconomic, geographical variation, and variation in
prevention and control of opportunistic infections.

In the current study, Shigella species was detected in 7.3% of HIV infected study participants. This result was less
significant than the research from Kampala, Uganda with a prevalence report of 11.1%.>* However, this finding was
higher than from previously performed studies in Dessie, Ethiopia (1.8%),%° Gondar, northwest Ethiopia (3.7%),%* and
Nigeria (5.3%).%" The possible justification may be due to sample size variation, the nature of the public water supply,
and awareness about prevention and control of enteric pathogen. Meanwhile salmonella species was the second most
prevalent enteric bacteria, isolated from 5.2% of total study participants, and Campylobacter spp was the least isolated
etiologic agent of diarrhea in HIV infected patients, detected in 2.4%.

This study indicated a statistically significant correlation between intestinal bacterial infections and specific factors,
including occupation (being a farmer), habit of hand washing, duration of diarrhea, and number of CD4 counts cells/uL.
Those study participants who did not practice hand washing before a meal and after toilet (AOR=1.88; 95% CI=1.02—
3.47; p=0.04) were 1.8 times more likely to develop bacterial infection compare to those had the habit of properly hand
washing. Meanwhile, as well known HIV positive respondents with low CD4 cell counts <200 cells/pL (AOR=2.22; 95%
CI=1.15-4.27; p=0.02) were 2.22 times more susceptible for enteric bacterial infection. This discovery was corroborated
in India,*® Korea,”” and Arba Minch, Ethiopia.'® This similarity may be due to the fact that deficiency of cell immune
response is the reason for prevalence of enteric etiology of diarrhea.

Moreover, as is predictable, having chronic diarrhea had a nearly 3-fold significant association with enteric bacterial
infection (AOR=2.68; 95% CI=1.23-5.85; p=0.01). Another statistically significant variable was occupation (being
farmer) (AOR=5.1; 95% CI=1.4-19.1; p=0.015). This was maintained with previously existing data documented in
Ethiopia.?®

Treatment of illnesses brought on by enteric bacterial pathogens is complicated by the principal clinical issue of rising
antimicrobial resistance. The important analysis of this study was antimicrobial profile against all isolated enteric
pathogens. Determining antimicrobial susceptibility is very crucial for effective treatment of not only for immune
compromised patients but also the general population to get efficient therapy. The highest resistance was seen against
Ampicillin (82.5%). The results of this study concur with a related investigation done in other parts of the globe,
including Arba Minch, Ethiopia,'® Dessie, Ethiopia,® and Nigeria.>' The possible explanations for the agreement could
be due to the similarity in types of isolated bacteria that were enteric bacteria and drug resistance is new emerging found
in a hasty increase, which leads to a scarcity of antibiotic options for treatment of infection.

Meropenem was the most potent antimicrobial drug with highest sensitivity rate (96.8%) against all isolated etiologic
agents of diarrhea on study participants followed by co-trimoxazole (85.7%) and Erythromycin (84.1%). This finding
was in agreement with earlier research done in Arba Minch, Ethiopia.'’

Regarding the drug resistance profile of Shigella spp, 90.3% of isolates were sensitive to co-trimoxazole, Meropenem
(96.8%), Ciprofloxacin (54.0%), and Erythromycin (93.5%), whereas 70.9% were resistant to Ampicillin. This result was
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not in agreement with findings of previously documented data that revealed 100% resistance against Ampicillin and
Erythromycin in Arba Minch, Ethiopia,19 Northwest Ethiopia,25 Dessie, Ethiopia,20 and Ile Ife, Nigeria.21 This difference
may be due to resistance being likely to have developed due to the unlimited, repeated, and inappropriate usage of
antimicrobials in those study areas.

In the present study, our result revealed that 49.2% of the total isolated enteric bacterial pathogens were multidrug
resistant. Of the total multidrug resistant findings, 63.6% was accounted for by Salmonella spp followed by Campylobacter
spp (50%) and Shigella spp (38.7%). This finding is the testimony to clinicians caring for HIV-infected patients with
diarrhea who are extremely concerned about the rise of drug-resistant bacteria, a major concern in this study area.

Conclusion

The study stresses the predominance of enteric bacterial infections as the cause of diarrhea in patients who are HIV-positive.
The high prevalence of enteric bacteria warrants the urgent need of intervention to minimize the death of immune
compromised patients due to diarrhea caused by them. Antimicrobial resistance of enteric bacterial infections is still
a serious issue that contributes to higher rates of morbidity and death, as well as a higher risk of complications among HIV-
infected patients. Being a farmer, not having the habit of hand washing after toilet and before meals, low number of CD4 cell
count, and having chronic diarrhea were factors enhancing the prevalence of enteric bacteria among HIV positive patients.
Antibiotic treatment is recommended based on the susceptibility rate of the etiologic agent of diarrhea.
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