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Abstract

Background

Human Immunodeficiency Virus (HIV) is among the highest health crises that
humanity ever confronted and it causes progressive weakening of the immune system
leading to opportunistic infections (OIs) or malignancies during the natural course of
the disease.

This study aimed at assessing the prevalence and factors associated with the
occurrence of Ols among adult PLWHIV on antiretroviral therapy (ART) at Ruhengeri
referral hospital.

Methodology

A cross-sectional study was performed by reviewing records of HIV-positive adult (> 15
years) on ART enrolled at Ruhengeri referral hospital from 1st January 2007 to 31st
December 2017. Opportunistic infections were reported based on clinical diagnosis
and the prevalence of Ols was determined.

Results

The study reviewed records from 423 PLWHIV. Thirty-nine (9.2%) PLWHIV had been
diagnosed with Ols; and frequent OIs were tuberculosis (20%), oral candidiasis,
pneumonia and STI (15.6% each). The independent risk factors for developing Ols
were being jobless (AOR = 5.03, 95% CI = 2.13, 32.99), spending more than five years
on ART (AOR = 4.34, 95% CI = 1.12-16.78) and starting ART at WHO clinical stage III
(AOR = 4.88, 95% CI = 1.65-16.78).

Conclusion

There is a need to strengthen the management of opportunistic infections despite the
use of ART at Ruhengeri referral hospital.
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Background were adults (aged > 15 years).[2] Of the
PLWHIV, 27.5 million [26.5 million-27.7
million] were accessing antiretroviral
therapy.[2] The estimated ART global
coverage increased from 7% in 2005 to
62% in 2018. Treatment scale-up declined
deaths from AIDS-related illness from a

Opportunistic infections (Ols) are infections
that are more common and severe among
PLWHIV because their immune systems
are weakened. But nowadays Ols are less
frequent among PLWHIV because of effective

HIV treatment.[1] Globally, in 2020 there
were 37.7 million [30.2 million—45.1 million]
people living with HIV (PLWHIV), and among
them 36.0 million [28.9 million—-43.2 million]

peak of 1.7 million in 2004 to 770 000 in
2018. AIDS-related mortality declined by
42% from 2010 to 2017 in eastern and
southern Africa,
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reflecting the rapid pace of treatment scale-
up in the region. In western and central
Africa, declines were more modest (24%
reduction).[3]

In Rwanda, there was an improvement of the
quality of life for PLWHIV with a decrease
in morbidity and mortality among PLWHIV
in past years. Morbidity and mortality have
greatly reduced by the high coverage of ART,
early initiation of treatment that widens
the eligibility criteria and improvement in
diagnosis and treatment of opportunistic
infections. According to the 2013 national
estimates, annual deaths have reduced
from 7300 in 2008 to 4500 in 2013 which
represents a 38% reduction in 5 years.[4]
Rwanda has also made impressive progress
against the 90-90-90 targets, A remarkable
improvement was also made by the
government of Rwanda against the 90-90-90
targets with 88% (198,000) of the 225,000
PLWHIV in the country diagnosed with HIV,
94% (187,000) of those diagnosed on ART in
2018, and 91% of those on ART (170,000)
achieving viral suppression.[5] Despite all
these efforts made by the country, there is no
previous study that indicates the prevalence
of OIs among PLWHIV on ART. The present
study will provide information that is crucial
for the planning of health services including
the purchase of appropriate drugs and
diagnostics. This study aimed to determine
the prevalence of OIs and associated factors
at Ruhengeri referral hospital, Rwanda.

Methods

Study design

A cross-sectional study was conducted
to determine the prevalence and factors
associated with Ols by reviewing records of
adult PLWHIV (= 15 years) on ART enrolled
at Ruhengeri Referral Hospital (RH) from
1st January 2007 to 31st December 2017.

Study area

Since 1999, Ruhengeri hospital became
the RH for the Northern Province, but it
continues to serve as a district hospital,;
serving 15 health centers with more than
374,000 populations from Musanze district.
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The hospital offers ART as one of the
clinical services under internal medicine
department. By July 2018, the service had
around 1500 PLWHIV on ART, coming from
Musanze district and neighboring districts.

Study population and sampling

This study targeted PLWHIV enrolled at
Ruhengeri RH from 1st January 2007 to
31st December 2017. We included in the
study, PLWHIV who were aged 15 years old
and above. The PLWHIV who were not in
ART and aged below 15 years were excluded
from the study. Given that the prevalence
of OIs among PLWHIV on ARV is unknown
in Rwanda, the study used 48% as a proxy
of the prevalence of OIs among PLWHIV
on ART to determine the sample size,
which was recently reported by Ethiopia,
a country with almost similar health care
setting as Rwanda.[6] An inflation rate of
10% was added to the sample to account
for possible missing data from PLWHIV
files. Then, a sample of 423 participants
was considered for this study. A systematic
random sampling technique was used to
obtain the required sample from 862 files. A
case was considered as OI based on clinical
diagnosis, since no laboratory examinations
had been recorded for all PLWHIV.

Data collection and statistical analysis
Data were extracted using Excel sheet;
then, analyzed wusing STATA, version
15.0 (StataCorp). Descriptive analysis
was performed to calculate frequencies
and summary statistics (mean, standard
deviation, and percentage) to describe
the  socio-demographic and  clinical
characteristics of the study participants.
Bivariate analysis with binary logistic
regression was performed to determine the
relationship between the study variables
and the outcome (OIs coded into two
categories: Having OI or Not having OI).
Then, all significant variables from the
bivariate analysis were put into a full logistic
regression models for the multivariate
analysis to determine the risk factors
associated with Ols.
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Crude and adjusted odds ratios (CORs and
AORs), with 95% confidence intervals (Cls),
were used to describe the strength of the
association between the study variables.
The association was set to be significant at
p-value < 0.05.

Ethical considerations

This study was ethically approved by
Institutional Review Board of University of
Rwanda, College of Medicine and Health
Sciences, with Approval Notice No 383/
CMHS IRB/2018. Ruhengeri RH provided
authorization for data collection. The staff
working in the ART service at Ruhengeri
RH were trained about the methodology
of the study before being involved in data
extraction.

During data extraction, individual
information leading to easy identification
was not captured, and PLWHIV files were
only accessed by ART service providers.
Data were stored in password protected
computers and only accessed by the main
researcher.

Results

Prevalence of opportunistic infections

Out of 423 PLWHIV, 39 had diagnosed Ols,
representing an overall prevalence of 9.2%.
The most prevalent Ols were tuberculosis
(20% of all Ols), followed by oral candidiasis,
pneumonia and STI with 15.6% each (Table
1).

Table 1. Prevalence of opportunistic infections among adult PLWHIV on ART at
Ruhengeri Referral Hospital from 2007-2017

Category Frequency Percentage (%)
Have OI 39 9.2
Do not have OI 384 90.8

Diagnosed OIs (n=39)

Tuberculosis 9 20.0
Oral candidiasis 7 15.6
Pneumonia 7 15.6
STI 7 15.6
Hepatitis B 2 4.4
Non bloody diarrhea 2 4.4
Onycomycoces 2 4.4
Cutaneous mycoses 1 2.2
Infectious dermatitis 1 2.2
Kaposi’s sarcoma 1 2.2
Oro-pharyngeal candi- 1 2.2
diasis

Parotiditis 1 2.2
Rheumatoid arthritis 1 2.2
Skin lesion 1 2.2
Suppurative adenitis 1 2.2
Vaginal candidiasis 1 2.2

PLWHIV = people living with HIV; ART = antiretroviral therapy.
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Statistical relationship between
characteristics of people living with
HIV on antiretroviral therapy and
opportunistic infections at Ruhengeri
Referral Hospital

The majority of the PLWHIV were aged 45-
54 years (33.8%), female (64.1%), living
in urban area (85.6%), married (42.8%),
farmers (54.6%)and had primaryeducational
level (57.2%). Pre-ART had been provided
to almost all participants (97.6%) and by
December 2017, 75.7% of the participants
had spent more than five years on ART. At
ART initiation, most of participants were at
WHO clinical stage 1 (40.2%). The majority
had CD4 counts varying between 200 and
499 (61.2%) and almost all of them were at
first line regimen (92.2%) (Table 2).

The study assessed the statistical
association of each study variable with the
outcome (having or not having Ols). During
the bivariate binary logistic regression, age
between 35-44 years was found to protect
PLWHIV from developing OIs compared to
age below 25 years (COR = 0.28; 95% CI =
0.10, 0.82; p = 0.02).

Jobless PLWHIV were five times more likely
to develop Ols compared to farmers [COR =
5.01; 95% CI = 1.74, 14.79, p = 0.003]. The
risks of developing OIs among PLWHIV on
ART at Ruhengeri referral hospital was not
statistically significantly different among
gender, marital status, educational level
and residence (Table 2).

Considering clinical characteristics,
adherence to ART above 95% was negatively
associated with development of Ols (COR
=0.32; 95% CI = 0.14; 0.74; p = 0.007).
Those who had spent more than five years
on ART were four times at risk of having
OIs compared to those who had spent less
than 5 years (COR = 4.2; 95% CI = 1.27,
14.02; p = 0.02). Those who started ART at
WHO clinical stage 2 and 3 were 3 and 5
times respectively more at risk of having Ols
compared to those who started ART at WHO
clinical stage 1, i.e., WHO clinical stage II,
(OR =3.01; 95% CI =1.11, 8.15; p = 0.03)
and WHO clinical stage 3 (OR =5.4; 95% CI
=2.07,14.1; p = 0.001)] (Table 2).

Table 2. Distribution of the individual characteristics of PLWHIV on ART and their
statistical relationship with OIs at Ruhengeri referral hospital

Characteristics Do not Have OI COR (95%Cl) P-Value
Total (%) have OI
N = 423 Frequency Frequency (%)
(%0)
Gender
Female 271 (64.1) 249 (91.9) 22 (8.1) 1
Male 152 (33.9) 135 (88.8) 17 (11.9) 1.43 (0.73,2.78) 0.30
Marital status
Divorced 39 (9.2) 37 (94.9) 2 (5.1) 1
Married 181 (42.8) 170 (93.2) 11 (6.1) 1.20 (0.25,5.63) 0.82
Single 104 (24.6) 86 (82.3) 18 (17.3) 3.87 (0.85,17.54) 0.08
Widower 99 (23.4) 91 (91.2) 8 (8.1) 1.63 (0.33,8.02) 0.55
Age group (in years)
15-24 35 (8.3) 28 (80) 7 (20) 1
25-34 48 (11.3) 41 (85.4) 7 (14.6) 0.68 (0.22,2.16) 0.52
35-44 137 (32.4) 128 (93.4) 9 (6.6) 0.28 (0.10,0.82) 0.02
45- 54 143 (33.8) 131 (91.6) 12 (8.4) 0.37 (0.13,1.01) 0.05
55-64 53 (12.5) 50 (94.3) 3 (5.7) 0.24 (0.06,1.00) 0.05
Over 65 7 (1.6) 6 (85.7) 1(14.3) 0.67 (0.07,6.47) 0.73

PLWHIV = people living with HIV; Ols = opportunistic intections; COK = crude odds ratio; AKT = antiretroviral therapy.
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Table 2. Distribution of the individual characteristics of PLWHIV on ART and their
statistical relationship with OlIs at Ruhengeri referral hospital

Characteristics Total (%) Do not have OI Have OI COR (95%Cl) P-Value
N = 423 Frequency (%) Frec(%/tjncy

Educational level

None 86 (20.3) 80 (93) 6 (7) 1

Primary 242 (57.2) 222 (91.7) 20 (8.3) 1.20 (0.46,3.10) 0.71

Secondary 86 (20.3) 74 (86.1) 12 (13.9) 2.16 (0.77,6.05) 0.14

University 9 (2.1) 8 (88.9) 1(11.1) 1.67(0.18,15.63) 0.66
Residence

Rural 61 (14.4) 56 (91.8) 5 (8.2) 1

Urban 362 (85.6) 328 (90.6) 34 (9.4) 1.16 (0.43,3.09) 0.77
Occupation

Farmer 231 (54.6) 213 (92.2) 18 (7.8) 1

Jobless 20 (4.7) 14 (70) 6 (30) 5.07 (1.74,14.79) 0.003

Paid employee 78 (18.4) 76 (97.4) 2 (2.6) 0.31 (0.07,1.37) 0.12

Self employed 69 (16.3) 61 (88.4) 8(11.6) 1.55 (0.64,3.74) 0.33

Student 25 (5.9) 20 (80) 5 (20) 2.96 (0.99,8.81) 0.05
Adherence to ART

<95% 43 (10.2) 34 (79.1) 9 (20.1) 1

>95% 379 (89.8) 349 (92.1) 30 (7.9) 0.32 (0.14,0.74) 0.007
ART period in years

<5 103 (24.3) 100 (97.1) 3 (2.9) 1

>5 320 (75.7) 284 (88.7) 36 (11.3) 4.2 (1.27,14.02) 0.02
WHO clinical at ART initiation

Stage 1 170 (40.2) 164 (96.8) 6 (3.5) 1

Stage 2 131 (30.9) 118 (90.1) 13 (9.9) 3.01(1.11,8.195) 0.03

Stage 3 109 (25.8) 91 (83.9) 18 (16.5) 5.4 (2.07,14.1) 0.001

Stage 4 13 (3.1) 11 (84.6) 2 (15.4) 5.0 (0.89,27.55) 0.07
CD4 count at ART initiation

>500 43 (10.2) 38 (88.4) 5(11.6) 1

200-499 259 (61.2) 239 (92.3) 20 (7.7) 0.63 (0.22,1.79) 0.39

<200 121 (28.6) 107 (88.4) 14 (11.6) 0.99 (0.33,2.94) 0.99
ART Regimen line

First 390 (92.2) 353 (90.5) 37 (9.5) 1

Second 32 (7.6) 30 (93.7) 2 (6.3) 0.64 (0.14,2.77) 0.55

Third 1 (0.2) 1 (100) - -
Pre-ART provided

No 10 (2.4) 9 (90) 1(10) 1

Yes 413 (97.6) 375 (90.8) 38 (9.2) 0.91 (0.11,7.39) 0.93

PLWHIV = people living with HIV; OIs = opportunistic infections; COR = crude odds ratio; ART = antiretroviral therapy.
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Risk factors of opportunistic infections
among people living with HIV on
antiretroviral therapy at Ruhengeri
referral hospital

In order to determine the independent
variables that were statistically associated
with OIs in the bivariate analysis, a
multivariable logistic regression was
performed, and adjusted odds ratio (AOR),
95% CI and p-values are reported. Within
that model, jobless PLWHIV were five times
more likely to have Ols (AOR = 5.03; 95% CI
= 2.13, 32.99) compared to farmers.

The PLWHIV who had spent more than five
years on ART were 4.34 times more likely
to have OIs (AOR = 4.34, 95% CI = 1.12-
16.78) compared to those who had spent
less than 5 years. Those who started ART at
WHO clinical Stage 2 and Stage 3 were 2.94
times (AOR = 2.94; 95% CI = 0.99, 8.73)
and 4.88 times (AOR =4.88; 95% CI = 1.65,
14.40) respectively more likely to have Ols
compared to those who started ART at WHO
clinical stage 1 (Table 3).

Table 3. Multivariate analysis for risk factors of OIs among PLWHIV on ART at

Ruhengeri RH

Characteristics AOR (95%Cl) P-Value
Age group (years)

15-24 1
25-34 1.68 (0.30,9.55) 0.56
35-44 1.17 (0.19,7.01) 0.87
45- 54 1.50 (0.25,8.88) 0.65
Over 55 1.22 (0.16,9.01) 0.85
Adherence to ART

<95% 1
>95% 0.42 (0.16,1.14) 0.09
Occupation

Farmer 1
Jobless 5.03 (2.13,32.99) 0.002
Paid employee 0.27 (0.06,1.25) 0.09
Self employed 2.22 (0.86,6.04) 0.12
Student 2.16 (0.36,12.94) 0.40
Period since ART initiation in years

< S years 1
> 5 years 4.34 (1.12,16.78) 0.03
WHO clinical stage at ART initiation

Stage 1 1
Stage 2 2.94 (0.99,8.73) 0.05
Stage 3 4.88 (1.65,14.40) 0.004
Stage 4 4.23 (0.56,31.995) 0.16

PLWHIV = people living with HIV; ART = antiretroviral therapy.
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Discussion

This study aimed to determine the prevalence
and risk factors associated with occurrence
of OIs among PLWHIV on ART at Ruhengeri
RH. The overall prevalence of Ols was 9.2%.
This prevalence is quite low compared to the
rest of the countries in the region, namely in
Ethiopia, where it stands at 39.6% in selected
public hospitals in Sidima National Regional
State;[7] 33.6% in Addis Ababa,[8] 88.4% in
Dawro Zone hospital [9] and 52% in Eastern
Zone of Tigray.[10] The OIs prevalence
remains higher in many other countries,
such as in South-West Nigeria (Ibadan)
with 46.6% among newly enrolled PLWHIV
aged 50 years or above,[11] and 78.8%
among older adults in Kenya.[12] This lower
prevalence in Rwanda when compared with
similar countries results from efforts made
by the Rwanda Biomedical Center and other
agencies in the management of PLWHIV
in different angles of their life including
medical, psychosocial and nutritional care
as per the national guidelines; with rigorous
mentorship from the national level, the HIV/
AIDS and STIs.[13]

The commonest OIs were tuberculosis
accounting for 20% (n = 39), oral candidiasis,
pneumonia and STI accounting for 15.6%
each. These common OlIs PLWHIV are
similar to those documented among PLWHIV
receiving ART in other settings, namely
in Kenyatta National Hospital in Nairobi,
Kenya,[12] in Port Harcourt, Nigeria,[14] and
in urban Ugandan cohort.[15] Tuberculosis
remains one of the top Ols in many health
care settings, with devastating effect on
CD4+T cell counts, such as in Sichuan,
China.[16]

This study found that being jobless was
statistically associated with having OlIs
among PLWHIV on ART at Ruhengeri RH.
If being jobless can be related to one’s
economic status, a study conducted on
factors influencing the quality of life among
PLWHIV in coastal South India showed that
people with higher socioeconomic status
among others, had shown better scores
across all the domains of quality of life.[17]

Apart from that, there is no other study
that found being jobless as a risk factor to
developing Ols.

Spending more than five years on ART was
found to be a risk factor to developing Ols.
Findings from other studies show rather a
decline in risk to developing Ols as the time
spent on ART increases, such as in an urban
Ugandan cohort [15] and at Ayder Referral
Hospital, Mekelle, Ethiopia.[18] Starting ART
at clinical stage 3 was identified by this study
as a risk factor to developing OIs. Similar
findings were observed in a study conducted
in Southern zone Tigray, Ethiopia,[10] and
at Debre Markos referral hospital, Northwest
Ethiopia among HIV-infected children on
ART.[19]

In our study, bivariate analysis shows that
good adherence to ART protects PLWHIV from
developing OlIs, which corroborates other
studies whereby poor adherence remains
quite a negative factor.[7,9,20] According to
multivariable analysis in this study, age had
no effect on developing Ols, unlike in other
studies conducted among PLWHIV on ART in
Southern Ethiopia, whereby, Ols were found
to be associated with being aged 35 years
or above.[7] Another study on epidemiology
of OIs in HIV-infected PLWHIV on ART in
Cameroon showed that being aged 50 years
or above was associated with the occurrence
of OI.[21]

Like any other retrospective work, this study
suffers from an information loss as some
PLWHIV clinical records and laboratory
investigations results could not be accessed
due to record archiving problems. However,
the revised and validated records showed
a few associated factors that can trigger
the health care providers’ mind towards
improving the management of HV-infected
PLWHIV on ART in Ruhengeri RH and
similar settings.
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Conclusion

The findings of this study show that Ols
among PLWHIV on ART are at a prevalence of
9.2% in Ruhengeri RH. The commonest Ols
were tuberculosis accounting for 20%, oral
candidiasis, pneumonia and STI accounting
for 15.6% each. The factors associated to the
occurrence of Ols are being jobless, starting
ART in clinical stage 3 and spending more
than five years on ART.

These findings show a need to make more
effort in the follow up of PLWHIV and
management of OIs in addition to ART
provision.

We suggest also conducting a prospective
cohort study in the same setting to better
assess the risk factors for OIs while having
all required data.

Acknowledgements

Iwould like to express my feelings of gratitude
to the University of Rwanda (CMHS)/School
of Public Health especially FELTP/Rwanda
for their support, without which this study
would not have been possible. My deep
gratitude also go to the staff of Ruhengeri
Referral Hospital for their support in data
collection.

Author contributions

II, and JN conceptualized the study, designed
the methods data analysis and drafted the
manuscript. AN and CMCS contributed to
the data analysis and the general review of
the manuscript. II collected and analyzed
the data. All authors provided final approval
of the manuscript for its publication

Conflict of interests

The authors declare that the research was
conducted in the absence of any commercial
or financial relationships that could be
construed as a potential conflict of interest.

This article is published open access under the Creative
Commons  Attribution-NonCommercial = NoDerivatives
(CC BYNC-ND4.0). People can copy and redistribute the
article only for noncommercial purposes and as long as
they give appropriate credit to the authors. They cannot
distribute any modified material obtained by remixing,
transforming or building upon this article. See https://
creativecommons.org/licenses/by-nc-nd/4.0/

330

References

1. CDC. AIDS and Opportunistic Infections
2021. https://www.cdc.gov/ hiv/ basics/
livingwithhiv/opportunisticinfections.
html.

2. UNAIDS. Global HIV & AIDS statistics —
https://www.unaids.org/en/resources/
fact-sheet.

3. Sidibe M. UNAIDS Data 2018. Program
HIV/AIDS 2018:1-376. https://
www.unaids.org/en/resources/
documents/ 2018/ unaids-data-2018.

4. MOH. Republic of Rwanda Ministry
of Health National HIV / AIDS Targets
2019:1-29. https://rbc.gov.rw/IMG/
pdf/rwanda_hiv_aids_2020_and_2030_
targets.pdyf.

5. Interest. 12Th International Conference
on HIV Treatment, Pathogenesis,
and Prevention Research ( Interest )
Meeting Report 2018:1-39. http://
interestworkshop.org/wp-content/
uploads/2018/07/INTEREST-2018-
Final-Report_10072018-1.pdyf.

6. Mitiku H, Weldegebreal F, Teklemariam
Z. Magnitude of opportunistic infections
and associated factors in HIV-infected
adults on antiretroviral therapyin eastern
Ethiopia. HIV AIDS (Auckl) .2015;7:137-
44. doi.org/10.2147 /HIV.S79545.

7. Wachamo D, Bonja F. Magnitude of
opportunistic infections and associated
factors among HIV-positive adults on art
at selected public hospitals in Sidama
National Regional State, Southern
Ethiopia. HIV/AIDS - Res Palliat Care
.2020;12:479-87. doi.org/10.2147 /HIV.
S265274.

8. Dereje N, Moges K, Nigatu Y, Holland R.
Prevalenceand predictors ofopportunistic
infections among HIV positive adults on
antiretroviral therapy (On-art) versus
pre-art in addis ababa, Ethiopia: A
comparative cross-sectional study. HIV/
AIDS - Res Palliat Care .2019;11:229-37.
doi.org/10.2147/HIV.S218213.



https://dx.doi.org/10.4314/rjmhs.v5i3.7

Rwanda Journal of Medicine and Health Sciences Vol. 5 No. 3, December 2022

9. Solomon FB, Angore BN, Koyra HC, Tufa 16.PangW, ShangP, LiQ,XuJ, BiL, ZhongJ,

EG, Berheto TM, Admasu M. Spectrum of
opportunistic infections and associated
factors among people living with HIV/
AIDS in the era of highly active anti-
retroviral treatment in Dawro Zone
hospital: A retrospective study. BMC Res
Notes. 2018;11:1-7. doi.org/10.1186/
s13104-018-3707-9.

10.Hailu T, Hagos H, Gemechu K, Tesfay H,

11

12.Chepkondol

13.Ministry of Health-Rwanda.

Tadesse B. Prevalence of Opportunistic
Infections and Associated Factors Among
HIV-infected Patients on Antiretroviral
Therapy in Eastern Zone of Tigray,
Ethiopia:A Cross-sectional Study.
Europe PMC. 2020.

.Akinyemi JO, Ogunbosi BO, Fayemiwo

AS, Adesina OA, Obaro M, Kuti MA, et
al. Demographic and epidemiological
characteristics of HIV opportunistic
infections among older adults in Nigeria.
Afr Health Sci. 2017;17:315-21. doi.
org/10.4314/ahs.v17i2.4.

GK, Jolly PE, Yatich
N, Mbowe O, Jaoko WG. Types and
prevalence of hiv-related opportunistic
infections/conditions among hiv-positive
patients attending Kenyatta national
hospital in nairobi, Kenya. Afr Health Sci
.2020;20:615-24. doi.org/10.4314/ahs.
v20i2.9.

National
Guidelines for Prevention and
Management of HIV and STIs. Natl Guidel
Prev Manag HIV STIs . 2016.http:/ /rbc.
gov.rw/fileadmin/user_upload/guide/
signed%20english%20%202016%20
version.pdf.

14.0konko 10, Onwusor H, Awanye AM,

Cookey TI, Onoh CC, Oseni SA-. Prevalence
of Some Opportunistic Infections (Ols)
and Co-infections among HIV-Infected

Persons in Port Harcourt, Nigeria. South
Asian J Res Microbiol .2020;8:1-12.

15.Weissberg D, Mubiru F, Kambugu A, Fehr

J, Kiragga A, Von Braun A, et al. Ten years
of antiretroviral therapy: Incidences,
patterns and risk factors of opportunistic
infections in an urban Ugandan
cohort. PLoS One . 2018;13:1-16. doi.
org/10.1371/journal.pone.0206796.

et al. Prevalence of opportunistic infections
and causes of death among hospitalized
HIV-infected patients in Sichuan, China.
Tohoku J Exp Med. 2018;244:231-42. doi.
org/10.1620/tjem.244.231.

17.Arjun BY, Unnikrishnan B, Ramapuram

JT, Thapar R, Mithra P, Kumar N,
et al. Factors Influencing Quality of
Life among People Living with HIV
in Coastal South India. J Int Assoc
Provid AIDS Care. 2017;16:247-53. doi.
org/10.1177/2325957415599213.

18.Arefaine ZG, Abebe S, Bekele E, Adem

A, Adama Y, Brockmeyer NH, et al.
Incidence and predictors of HIV related
opportunistic infections after initiation
of highly active antiretroviral therapy
at Ayder Referral Hospital, Mekelle,
Ethiopia: A retrospective single centered
cohort study. PLoS One. 2020;15:1-11.
doi.org/10.1371/journal.pone.0229757.

19.Gedfew M, Ayana M, Abate A, Bewket B,

20.Moges

21.

Haile D, Edmealem A, et al. Incidence
and predictors of tuberculosis among
adult diabetic patients, debre markos

referral hospital, Northwest Ethiopia,
2018: A retrospective cohort study.
Diabetes, Metab Syndr Obes Targets

Ther. 2020;13:869-78. doi.org/10.2147/
DMSO0.S233564.

NA, Kassa GM. Prevalence of
opportunistic infections and associated
factors among HIV positive patients
taking anti-retroviral therapy in
DebreMarkos referral hospital, northwest
Ethiopia. J AIDS Clin Res. 2014;5. doi.
org/10.4172/2155-6113.1000301.
Kouanfack OSD, Kouanfack C, Billong
SC, Cumber SN, Nkfusai CN, Bede F, et al.
Epidemiology of Opportunistic Infections
in HIV Infected Patients on Treatment
in Accredited HIV Treatment Centers
in Cameroon. Int J Matern Child Heal
AIDS. 2019;8:163-72. doi.org/10.21106/
ijma.302.

331



