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Abstract

Introduction Opportunistic infections (Ols) are more common and severe among people with suppressed immunity
like those living with HIV/AIDS (PLWH). This study aimed to assess the prevalence of Ols and associated factors among
PLWH attending antiretroviral therapy (ART) clinics in the Gedeo zone, Southern Ethiopia.

Methods A facility based retrospective cohort study was conducted from April to June 2018 among PLWH attending
ART clinics in Gedeo zone, Ethiopia from November 2016 — November 2017. A simple random sampling method was
used to select the both paper based and electronic study participants’'charts. Adjusted odds ratios were calculated
using multivariable logistic regression analysis for variables statistically significant at 95% confidence interval under
bivariable logistic regression analysis, and significance was declared at P<0.05.

Results a total of 266 PLWH attended the selected ART clinics of Gedeo zone during the one year period were
participated in the current study. The majority 104(39.1%) were within the age group 30-39, 106(60.2%) male,
184(69.2%) married, and 167(62.9%) urban residents. The study revealed the prevalence of Ols was 113(42.5%) with
oral candidiasis 28(24.5%) the most prevalent followed by pulmonary tuberculosis 22(19.5%) and herpes zoster
15(13.4%). Further, study participants with ambulatory [AOR=2.40(95% Cl: 1.14, 5.03)], and bedridden [AOR=3.27(95%
Cl:1.64, 6.52)] working functional status; with lower CD4 count: less than 200cells/mm? [AOR=9.14(95% Cl: 2.75,
30.39)], 200-350cells/mm? [AOR=9.45(95% Cl: 2.70,33.06)], 351-500cells/mm? [AOR=5.76(95% Cl: 1.71, 19.39)];

being poor in ART adherence level [AOR=10.05(95% Cl: 4.31,23.46)]; being in stage Ill/IV WHO clinical stage of HIV/
AIDS [AOR=12.72(95% Cl: 1.42, 5.20)]; and being chewing khat [AOR=2.84(95% Cl: 1.21, 6.65)] were found positively
predicting the occurrence of Ols.

Conclusion This study speckled a high prevalence of Ols with several predicting factors. Therefore, the study acmes
there should be interventional means which tackles the higher prevalence of Ols with focus to the predicting factors
like lower CD4 count level, less/bedridden working functional status, poor ART adherence level, advanced stage of
HIV/AIDS stage and chewing khat.
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Introduction

Acquired Immunodeficiency Syndrome (AIDS) is a dis-
ease of immune system caused by Human Immune-
deficiency Virus (HIV), and when left untreated/
unsuccessfully treated, could be world’s most serious
public health problems. According to the World Health
Organization report, globally, at the end of 2021, there
were about 38.4 million people living with HIV/AIDS,
disproportionately affected the African region [1] includ-
ing Ethiopia for instance, among 609,349 people were
living with HIV/AIDS with 10,567 new infections, about
10,000 HIV/AIDS related deaths were recorded in 2022
[2].

Ols are infections that are more frequent or more
severe due to immune suppression, which are princi-
pal cause of morbidity and mortality among PLWH [3].
In resource-limited settings, HIV/AIDS-related Ols are
responsible for 90% of morbidity and mortality [4, 5]
and are reason for the over 20% of hospital admissions
[6]. Despite its drastic decrease since the introduction
of ART, it is still high in developing countries [7]. For
instance in Vietnam is 11.45% [8], Uganda, 27.5% [9],
and Nigeria 22.4% [10], and in Ethiopia ranges from 7.5
to 88.4% [11-17] with regional distribution 7.5-55.3% in
the northern [13, 15-17], 8.97-88.4% in the southern [12,
18, 19], 33.6% in Addis Ababa [14], and 48% in Eastern
part of Ethiopia [11].

Pulmonary tuberculosis is the most common OI
observed in different local and international studies [4,
8, 11-14, 16, 19] followed by oral candidiasis [4, 11-13,
16, 17, 19] and Herpes zoster [11, 15]. Further, helmin-
thes [4], diarrhea [4, 13, 17], pneumonia [12, 16] and
toxoplasmosis [16] were also observed among PLWH on
ART. Furthermore, CD4 cell count<200 cells/mm? [11-
13, 20], HIV/AIDS clinical stage III and IV [11-15, 17],
low hemoglobin level [12, 16, 17], non/poor-adherence
level to ART drug [12, 16, 17], not using prophylaxis [11],
bedridden functional status [16], high viral load (=1000
copies/ml) [21], previous history of Ols [16, 20], low liter-
acy level [15], history of smoking [20] and chewing khat
[17] have been reported as associated with the occur-
rence of Ols among these populations. Additionally, the
prevalence of helminthes, candidiasis, diarrheal, bacterial
pneumonia, and genital ulcer disease were reported as
consistently higher in women while TB and Kaposi’s sar-
coma were higher among men [4]. In fact, literatures also
revealed that, prevalence of Ols are higher among older
age groups usually in over thirty years [4, 17].

Further, even though, Gedeo zone implemented the
new HIV treatment protocol [5, 22—24] since November
2016, a month after World Health Organization launched
the program, no study was conducted to summarize the
overall prevalence of Ols in the zone with regard to mea-
sure the impact of the new HIV treatment program. This
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study assessed the prevalence of Ols and associated fac-
tors among adult PLWH on ART in Gedeo Zone, South-
ern Ethiopia, by including factors like adherence level of
PLWH to ART drug and duration since diagnosed for the
disease, which were bypassed by most related studies.

Therefore, this study provides summarized information
about the extent of Ols among PLWH which provides
baseline data and identify potential risk factors for its
acquisition, which helps policymakers and program man-
agers mainstreaming HIV/AIDS activities.

Materials and methods

Study design, study setting, and period

A facility based retrospective cohort study was employed
from April 1 to June 1 2018 among PLWH attending
ART clinics in Gedeo zone, Ethiopia from November
2016 — November 2017. Gedeo zone is located 360 km
from Addis Ababa in the southern part of Ethiopia. The
total population of the zone is 1,139,429. Among a total
of 38 health institutions, six health centers: Haroresa,
Yirgachefe, Wonago, Bule, Gedeb, Chelelekitu, and Dila
University Referral Hospitals providing comprehensive
ART services were purposely included in this study.

Sample size calculation, participants, and their recruitment
method
We computed the required sample size using a single
population formula based on assumptions: previous esti-
mates of OIs among PLWH [19], absolute precision of
5%, and Z, = 1.96 at 95% confidence interval (CI), 10%
contingency for charts to be excluded due to incomplete
information’s, the final sample size calculated was 266.
The inclusion follows charts of PLWH whose age was
at least 18 years, and attended the selected ART clinics
from November 2016 to November 2017 with full infor-
mation intended by this study. Then, simple sampling
method was used to select the both paper and electronic
based charts based on the proportion of PLWH attended
the selected ART clinics within determined one year
(November 2016 to 2017).

Study variables and its measurement methods

The outcome variable of this study was the prevalence of
OlIs among PLWH. PLWH with any of infections like Cer-
vical Cancer, Chronic Diarrhea, Cryptococci Meningitis,
Esophageal Candidacies, Extra Pulmonary TB, Herpes
Zoster, Kaposi’s sarcoma, Lymphoma, Oral Candidacies,
Pneumocystis Carinii Pneumonia (PCP), Pulmonary TB,
Recurrent Bacterial Pneumonia and Toxoplasmosis of the
CNS were considered as having Ols. The information on
the outcome variable, socio-demographic, background,
and clinical characteristics were obtained by review-
ing recent information sheets of the charts of PLWH
attended the selected hospitals within the determined



Gebremichael et al. BMC Research Notes (2024) 17:225

one year period. The data extraction checklist was devel-
oped from the patient registration form for HIV/AIDS
care and ART clinic intake of the Federal Ministry of
Health (FMOH) and previous studies [17, 25, 26]. The
quality of the data was ensured by using pre-tested and
refined checklists and collected by trained data collectors
and supervisors.

Statistical methods

Data collected was checked for completeness, consis-
tency, codded and entered into Epi Data version 4.2 and
exported to SPSS version 23 for analysis. Before analysis,
the data were arranged, edited, and cleaned by running
simple frequencies and cross-tabulations. In order to
manage confounding variables, variables that were shown

Table 1 Socio-demographic characteristics of the participants
(n=266)

Characteristic Frequency Percentage
Age
18-29 70 26.0
30-39 104 39.1
40-49 48 18.0
>50 44 16.5
Sex
Male 160 60.2
Female 106 398
Marital Status
Single 25 94
Married 184 69.2
Divorced/separated 38 143
Widowed 19 7.1
Religion
Orthodox 132 496
Muslim 55 20.7
Protestant 77 289
Catholic 2 0.8
Occupation
Government/private 53 19.9
employee
Daily Laborer 38 143
Housewife 55 20.7
Merchant 73 274
Farmer 30 1.3
Others: Street Food 17 6.4
Vendors, Small Business
Owners
Educational Status
No education 77 289
Primary 100 37.6
Secondary 58 218
Tertiary 31 1.7
Residence
Urban 167 62.8
Rural 99 37.2
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statistically significant with the occurrence level of OIs at
P<0.05 under bivariable logistic regression analysis were
reexamined using multivariable logistic regression analy-
sis, and those variables with P<0.05 were deemed to be
factors truly affects the occurrence of Ols.

Results

Socio-demographic characteristics of the study
participants

We analyzed data extracted from charts of 266 PLWH
who were taking ART drugs from November 1, 2016, to
November 1, 2017 in the Gedeo zone of Ethiopia. The
mean age of the study participants was 37 with standard
deviation 11.9 years. The majority of the study partici-
pants were male: 160(60.2%), found in age group 30-39:
104(39.1%), married: 184(69.2%), orthodox Christian reli-
gion followers: 132(49.6%), attended primary education:
100(37.6%), and urban residents: 167(62.8%). Further, the
majority 73(27.4%) of the study participants were found
merchants in their occupation (Table 1).

Clinical and functional characteristics of the study
participants

The majority of PLWH participated in this study had
CD4 count level <200cells/mm?: 82 (30.8%), hemoglobin
level at least 10gm/dl: 179(67.3%), and body weight: >
60 kg: 159(59.8%). Further, the majorities were from stage
I/II of WHO clinical staging of HIV/AIDS: 148(55.7%),
functional working status: 150(56.4%), and have good
adherence level to ART drugs 169(63.5%). Likewise, the
majority were receiving Isoniazid: 172(64.7%) and cotri-
moxazole as prophylaxis: 114(42.9%) with aim to control
OlIs (Table 2).

Magnitude and type of opportunistic infections

The study revealed, the overall prevalence of Ols found
was 113(42.5%) with Oral candidiasis 28(24.8%) the
predominant Ols followed by pulmonary tuberculosis
22(19.5%), herpes zoster 15(13.4%) and chronic diar-
rhea 12(10.6%). Furthermore, esophageal candidiasis
nine(8.0%), Pneumocystic carnii Pneumonia: eight(7.1%),
recurrent bacterial pneumonia: seven(6.2%), Kaposi’s
sarcoma: four(3.5%), extra pulmonary tuberculosis:
three(2.7%), Cryptococci meningitis: three(2.7%) and
Toxoplasmosis: two(1.8%) were also retrieved from the
records (Fig. 1).

Further, of the 113(42.5%) PLWH who developed OlIs
within the allotted one-year period, 71(44.3%) were men,
28(58.3%) were in the 40—49 age group, 104(69.3%) had a
functional working status, 46(56.0%) had a CD4 count of
fewer than 200 cells/mm?, 47(79.7%) had poor art drug
adherence, 68(57.7%) were found to be in the advanced
stage of the WHO clinical stage of HIV/AIDS, 48(55.1%)
had low hemoglobin, and 41(49.9%) chews khat (Table 3).
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Table 2 Clinical and background characteristics of the study
participants (n=266)
Characteristic

WHO Clinical Stage of HIV/AIDS

Frequency Percentage

Stage I/l 148 55.6

Stage lIl/IV 118 444
CD4 Cell Count cells/mm?

<200 82 30.8

200-350 62 233

350-500 58 21.8

>500 64 24.1
ART Drug Adherence Status

Good 169 63.5

Fair 38 14.3

Poor 59 222
Time Since Diagnosed for HIV/AIDS

<1 year 152 57.1

> lyear 114 429
Hemoglobin level (gm./dl)

<10 87 327

>10 179 67.3
Body Mass Index

>185 204 76.7

16-185 56 21.1

<16 6 23
Weight in kg

<60 143 46.2

>60 123 532
Functional Status

Working 150 564

Ambulatory 53 19.9

Bedridden 63 237
Took Isoniazid Preventive Therapy

Yes 172 64.7

No 94 353
Took Co-trimoxazole Preventive Therapy

Yes 114 429

No 152 57.1
Addictive Behavioral Status

Drinking Alcohol 16 6.0

Cigarette Smoking 13 49

Khat Chewing 60 226

Note: Abbreviations; WHO=World Health Organization; HIV/AIDS=Human
Immunodeficiency Virus/Acquired Immunodeficiency Syndrome, CD4=Cluster
of Differentiation-4, gm./dl=gram per deciliter, ART=Antiretroviral Therapy,

Association of factors with the occurrence of opportunistic
infections

We used binary logistic regression analysis to determine
the association of selected variables with the occurrence
level of OIs among PLWH participated in the current
study. Variables statistically significant at P<0.05 under
bivariate logistic regression analysis were rechecked
under multivariable logistic regression analysis. Accord-
ingly, a number of variables like being male in gender
[COR=1.85(95% CI: 1.10, 3.10)], being found in older age
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Opportunistic Infections
C_TYP_R_)CUCCM Toxoplasmosis of
Extra Pulmonary TB,Meningitis, 3,2.7% the CNS, 2, 1.8%
Kaposis Sarcoma 4,
3.5%
Recurrent Bacterial Oral Candidiasis,

Pneumonia, 7, 6.2% 28, 24.8%

PCP, 8,7.1%

Esophageal
Candidiaisis, 9, 8%

Chronic Diarrhea,
12, 10.6%

Pulmonary TB, 22,
19.5%

an

Herpes zoster, 15,
13.4%

Fig. 1 Common type of Ols identified (n=113). Note: abbreviations;
PCP =Pneumocystis Carinii Pneumonia, TB=Tuberculosis, CNS=Central
Nervous System

group (=50years) [COR=2.71(95% CI: 1.16, 6.32)], being
found in bedridden functional status [COR=2.83(95%
CI: 1.54, 5,18)], having low CD4 count level: < 200 cells/
mm?® [COR=15.08(95%CI: 5.48, 41.47)], 200-350 cells/
mm?® [COR=12.59(95%CI: 4,45, 35.61)], 351-500 cells/
mm® [COR=6.21(2.15, 17.95)], having poor adher-
ence level to ART drug [COR=10.79(95% CI: 5.25,
22.17)], being in advance stage of WHO clinical stage
of HIV/AIDS [COR=4.39(95% CI. 2.59, 7.43)], hav-
ing low level of hemoglobin [COR=2.78(95% CI: 1.64,
4.71)], having behavioral characteristics of chewing khat
[COR 5.01(95% CI: 2.70, 9.35)], and alcohol drinking
[COR=3.78(95% CI: 1.27, 11.21)] were found statistically
significantly associated with the occurrence level of Ols
under bivaraible logistic regression analysis at P<0.05.

However, after controlling some confounders
under multivariable logistic regression analysis, only
being found in ambulatory working functional status
[AOR=2.40(95% CI: 1.14, 5.03)], and bedridden work-
ing functional status [AOR=3.27(95% CIL:1.64, 6.52)],
having lower CD4 count level: less than 200cells/mm3
[AOR=9.14(95% CI. 2.75, 30.39)], 200—350cells/mm?
[AOR=9.45(95% CI. 2.70,33.06)], and 351-500cells/
mm?® [AOR=5.76(95% CI: 1.71, 19.39)]; being found in
poor ART drug adherence level [AOR=10.05(95% CI:
4.31,23.46)]; being found in advanced clinical stage of
HIV/AIDS [AOR=2.72(95% CI: 1.42, 5.20)]; and being
chewing khat [AOR=2.84(95% CI: 1.21, 6.65)] were
found retained to positively predict the occurrence of Ols
at P<0.05 (Table 3).

Discussion

This study assessed prevalence of Ols and associated
factors among adult PLWH taking ART drug in Gedeo
Zone, Southern Ethiopia, and revealed 113(42.5%)
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Table 3 Association of Selected Variables with the occurrence of Ols (n=266)

Characteristics Developed Ols:113(42.5)

Tested for Ols: 266(100%)

COR (95%ClI) AOR (95%Cl)

Sex

Female 32(30.1) 106(39.8)

Male 71(44.3) 160(60.2)
Age (years)

18-29 27(38.5) 70(26.3)

30-39 33(31.8) 104(39.1)

40-49 28(58.3) 48(18.1)

>50 15(34.0) 44(16.5)
Functional Status

Working 104(69.3) 150(56.4)

Ambulatory 31(58.5) 53(19.9)

Bedridden 28(44.4) 63(23.7)
CD4 count (cells/mm?)

<200 46(56.0) 82(30.8)

200-350 32(51.6) 62(23.3)

351-500 20(34.4) 58(21.8)

>500 5(7.9) 64(24.1)
ART drug adherence level

Good 45(26.7) 169(53.5)

Fair 11(29.0) 38(14.3)

Poor 47(79.7) 59(22.2)
WHO clinical stage of HIV/AIDS

I/11 35(23.7) 148(55.6)

/v 68(57.7) 118(44.4)
Hemoglobin level (gm/dl)

<10 48(55.1) 87(32.7)

>10 55(30.7) 179(67.3)
Weight (Kg)

<60 69(48.2) 143(53.8)

>60 34(25.6) 123(46.2)
Khat chewing

Yes 41(49.9) 103(38.7)

No 19(11.7) 163(61.3)
Alcohol drinking

Yes 11(10.7) 103(38.7)

No 5(6.0) 163(61.3)

1 1
1.85(1.10, 3.10)* 1.30(0.59, 2.85)

1 1

1.21(0.55, 2.67) 1.90(0.60,6.07)
0.90(0.43, 1.90) 0.94(032,2.72)
2.71(1.16,6.32)* 1.78(0.53,5.94)

1 1
1.60(0.84, 3.07) 240(1.145.03) *

2.83(1.54,5,18)*

15.08(5.48, 41.47)*
12.59(4,45, 35.61)*
6.21(2.15,17.95)*
1

3.27(1.646.52) *

9.14(2.75,30.39) *
9.45(2.70,33.06) *
5.76(1.71,19.39) *
1

1 1
1.12(0.52, 2.45) 0.85(0.34,2.13)
10.79(5.25,22.17)* 10.05(4.31,23.46) *

1 1
4.39(2.59,7.43)* 2.72(142,5.20)*

2.78(1.64,4.71)* 1.50(0.67, 3.36)
1 1

244(1.46, 4.08)* 1.55(0.69, 3.50)
1 1

5.01(2.70,9.35)* 2.84(1.21,6.65) *
1 1

3.78(1.27,11.21)* 2.35(0.52,10.65)
1 1

Note; Abbreviations; Ols=Opportunistic Infections, 1=Reference, *Significant at P-value<0.05, WHO=World Health Organization; HIV/AIDS=Human
Immunodeficiency Virus/Acquired Immunodeficiency Syndrome, CD4=Cluster of Differentiation-4, gm./dl=gram per deciliter, ART=Antiretroviral Therapy

prevalence of Ols during the one year determined fol-
low-up period. This finding is higher than study findings
from Vietnam (11.45%) [8], Uganda (15.3%) [9], Nigeria
(22.4%) [10], and study findings from Ethiopia such as
Mekelle (7.5%) [16], Sodo town (8.97%) [18], and Gon-
dar (19.7%) [13]. The observed difference could be due
to difference in sample size among the studies, and/or a
longer follow-up period observed in some studies. For
instance, a study from Mekelle is a cohort study, fol-
lowed the cohorts for 36 months while a study from Sodo
town, followed the cohorts for 10 years, which implies
the risk of developing Ols is highest at its early stage [27]
compared to studies conducted using non-cohort study
design. This finding is comparable with study findings

from Ethiopia: Addis Ababa (33.6%) [14], Debre Markos
(42.9%) [17], and Wolaita (45.3%) [19]. However, lower
than study findings from other parts of Ethiopia: South-
ern Tigray (55.3%) [15], Eastern Ethiopia (48%) [11], and
Dawro (88.4%) [12]. This difference could be due to varia-
tion in host immunity, socio-economic, nutritional sta-
tus, and/or differences in the duration of the study and
sample size.

In this study, oral candidiasis was found the predomi-
nant OI followed by pulmonary tuberculosis and herpes
zoster. However, in contrast to this study finding, pul-
monary tuberculosis was found the most common OI
revealed by numerous study findings from developing
countries including Ethiopia [4, 8, 11-14, 16], Dawro
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[12], Eastern Ethiopia [11], Mekelle [16], and Uganda [4].
The possible reason for the lower prevalence of tubercu-
losis in the current study could be due to the provision of
IPT, which was more than (64%), as the majority (57.1%)
of PLWH who were not initiated on CPT exhibited OI,
might have contributed to the higher proportion of oral
candidiasis.

The most prevalent Ols revealed by the current study;
pulmonary tuberculosis (19.5%) is higher than other
study findings from Ethiopia: Gondar (9.72%) [13],
Southern zone Tigray (9.5%) [15], Debremarkos (9.7%)
[17], Arbaminch (7.2%) [20] and Debre Tabor (5%) [21];
oral candidiasis (24.8%) in line with study findings from
Nigeria [10], Debre Markos [17], and Eastern Ethiopia
[11] while herpes zoster (13.4%) is higher than study
findings from India (4.2%) [28], Eastern Ethiopia (11.2%)
[11], Southern Tigray (10.8%) [15], Wolaita (15.5%) [19],
and Nigeria (0.6%) [10]. These capricious finding in the
regions indicates, the need of further studies aimed to
understand the reasons behind for these disparity.

This study revealed, being found in advanced stage of
HIV/AIDS, having lower CD4 cell count level, being
found in bedridden/ambulatory functional status, chew-
ing khat and being poorly adhered to ART drug were
found linked with the occurrence level of Ols.

The higher the odds linked to advanced stage of HIV/
AIDS is in line with study findings from Ethiopia [11-15,
17], India, and Nigeria [10, 28]. The link of the factor with
occurrence level of Ols could be due to the fact that the
progression of the disease through elusive symptoms to
advanced stage is correlated with lengthy immune sup-
pression and make them susceptible multiple OIs [29].

The higher the odds linked to lower CD4 cell count
level is in line with study findings from developing coun-
tries [11-13, 20]. The link of the factors with occurrence
level of OIs could be due to the fact that the occurrence
of Ols is linked with lower CD4 cell count level, which
could be due to the fact that CD4 cells play a central role
in the activation of both humoral and cellular immune
response to fight against infection, which results in pro-
tective effect against Ols [29].

The higher the odds linked to poor adherence level of
ART drug ten times higher than the odds of good ART
drug adherence level could be due to the fact that, the
poor the adherence level to ART drug reduces the effec-
tiveness of the drugs, and accelerating viral replication
and immune suppression which favors the development
of OIs while good adherence for ART drug have the vice-
versa effect [30]. This finding is in line with study findings
from Ethiopia [12, 16, 17]. Mind the fact that, adequate
suppression of HIV replication requires strict adherence
to ART drug, that is why studies highlights poor adher-
ence is frequently associated with clinical and immu-
nological failure [30] and treatment failure [31, 32]. In
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support of other study findings [11, 16], the higher Ols
revealed by this study, could be due to the lower CD4
count level of the study participants; which increases the
risk of OIs [30].

The higher the odds of bed ridden patients could be
due to their poor appetite and low nutritional absorption
rate leading to malnutrition which results in immune
impairment, and make them susceptible for Ols. Fur-
ther, the higher odds linked to chewing khat is in line
with study finding from Ethiopia [17]. This could be due
to people who chew khat usually develops mental health
impairment, imbalances the judgment level of brain, and
even affects normal physiology of other systems, which
indirectly impacts ART drug adherence level [17, 33].

This study provides important information regarding
the acquisition of Ols with wise way of reviewing both
electronic and paper based charts of the study partici-
pants. We also acknowledged that the current study has
some limitations like used retrospective design which
is prone to bias unless precaution is done, and the data
included was a data of one year follow-up, inconclusive
as large data.

Conclusion

Despite the fact that the country is implementing the
high efficacy ART, this study revealed higher prevalence
of Ols. Therefore, there should be an intervention tack-
les the higher prevalence of Ols revealed by the current
study by considering predicting factors like advanced
HIV/AIDS clinical stage, low CD4 cell count level, bed-
ridden/ambulatory functional status, personal habits like
Khat chewing and poor ART adherence level.
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