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Abstract 

Background: Virological failure (VF) is a challenge which hinders the success of the antiretroviral treatment 

(ART) program. Although viral load is the preferred method used to detect and confirm treatment failure, research 

into its prevalence and determinants is limited. 

Objective: This study was conducted to determine the prevalence of virological failure and its determinants 

among HIV-1 infected adults, who experienced first line ART in South Omo, Ethiopia. 

Methods: A cross-sectional study was conducted on patients attending ART clinics at Jinka Zonal hospital and 

four rural health centers found in South Omo. A total of 253 adult patients who were on ART for ≥ 6 months were 

recruited sequentially from January 2015- December 2016. In addition to the socio-demographic and clinical data, 

10 ml of blood was collected for the CD4
+
 T cell count and the viral load measurements. CD4+T cell count was 

conducted using the FACS Caliber flow cytometer and the viral load was estimated using a quantitative real time 

reverse transcriptase polymerase chain reaction (qRT-PCR). Samples with a VL ≥1000 copies/mL were 

considered as virological failure. Logistic regression analysis was used to identify correlates of virological failure. 

Results: The median duration of ART was 51 months. About 61% of the participants were females with a mean 

age of 33.5 years. Majority of the participants (70%) were taking the tenofovir (TDF) based ART, while 30% were 

taking a zidovudine (AZT) based regimen. Majority (71.9%) of the participants started ART in WHO III/IV stage, 

with a median base line CD4 count of 239 cell/µL. More than 40% of the participants reported poor ART 

adherence, and 11% had immunological failure. 

From a total of 253 patients, 206(81.4 %) [95%CI: 76.7-86.2] had viral suppression, while 47 (18.6%) [95%CI: 

13.8-23.3] had virological failure with a mean viral load of 185,506 copies/mL (95%CI: 39083-408100). None of 

the virological failures were switched to second line ART. According to the multivariate logistic analysis, active 

tuberculosis (aOR=13, 95% CI= 3.46-29.69), immunological failure (aOR=3.61, 95% CI=1.26-10.39), 

opportunistic infections (aOR=8.39, 95% CI= 1.75-40.19), and poor adherence were significantly associated with 

VF among the study participants.  

Conclusion: The study revealed a considerable prevalence of virological failures with the associated risk 

indicators. Based on the results and the difficulty faced, of being unable to place patients who were treatment 

resistant in second line ART, indicates that immunological and clinical criteria are poor biomarkers of drug 

switching. Hence, regular virological monitoring should be implemented for better ART treatment outcomes in 

individuals who are HIV positive. [Ethiop. J. Health Dev: 2022: 36(1): 00-00] 
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Background 

According to the Global Burden of Disease Study 

2015, the number of people living with HIV was 

estimated to be at 3.8 million, with 1.8 million new 

infections, of which 75% were in sub-Saharan 

Africa(1). There was a decrease in the global mortality 

rate from 1.8 million in 2005 to 1.2 million in 2015. 

This may be  due to the rapid increase in the proportion 

of people receiving ART  for the last 10 years among 

individuals living with HIV(1). As of December 2016, 

19.5 million people living with HIV were accessing 

ART globally(2). 

 

Ethiopia has a total population of 99.4 million people, 

which is the second largest population in Africa. Since 

the first incidence of the HIV infection found in 

Ethiopia in 1984, AIDS has taken the lives of millions 

and left behind an estimated 744,100 orphans(3). At 

the end of 2016, the national HIV prevalence stabilized 

at 1.12%, and 715,500 people were living with 

HIV/AIDS, with 27,288 AIDS related deaths, and 

19,743 new infections(4). Since the introduction of free 

ART  in 2005 in Ethiopia, a total of 386,123 estimated 

adults living with HIV have been receiving  ART  with 

an estimated 54% coverage (4). 

 

In 2014, the United Nations Program on HIV/AIDS 

(UNAIDS) and its allies initiated the ambitious goal of 

increasing the estimates of diagnosis, ART provision 

and viral suppression to 90% of the population living 

with HIV, this in an attempt to attain the  ultimate goal 

of ending the HIV epidemic as a public health problem 

by 2030(2). 

  

According to WHO, a viral load of <1000 copies/mL 

defines treatment success for patients on combined 
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antiretroviral drugs in the management of 

HIV/AIDS(2). Studies suggest that it takes at least six 

months of stable ART to reach an undetectable blood 

plasma viral load (5). Although retaining patients in 

care and suppressing their viral load (VL) are both 

crucial  for improved outcome evaluation,  utilization 

of VL monitoring is found to be more important than 

retention when  assessing the effectiveness of health 

facilities delivering ART services (6). Several studies 

have suggested that investing and ensuring the 

sustainability of a VL-informed care and monitoring 

model must be a priority in low and middle income 

countries (7, 8). 

 

Although total elimination of  HIV infections is 

unlikely to be achieved with the  ARVs available 

currently, due to the establishment of a pool of latently 

infected CD4+ T cells (9), it is well documented that  

early ART for people living with HIV can  decrease 

AIDS associated morbidity, mortality and  reduce the 

transmission of HIV  to others (10-13).  

 

Even if regular virological monitoring and HIVDR 

testing have  proven useful in the continuum of 

HIV/AIDS care and treatment in both developing and 

developed nations, WHO does not recommend them 

for routine use in most resource poor countries due to it 

being costly(5). Instead, clinical and immunological  

criteria have been used to indicate the failure of ARTs 

(14). However, different studies, have indicated that 

there is a poor correlation between these parameters 

and VF in both developed and resource limited 

settings, and this may lead to unnecessary drug 

switching  that  in turn, induces  drug resistance 

development (15-18). As it has been  reviewed  

elsewhere, employing clinical and immunological 

criteria to initiate and monitor ARTs in resource 

limited settings, and the use of drugs with a low genetic 

barrier like abacavir (ABC), lamivudine (3TC), 

tenofovir (TDF) and didanosine (ddI) have been 

associated with the emergence and accumulation of 

HIV-1 drug-resistant variants(19). 

 

Despite  the absence of routine viral load testing in 

resource limited countries, several studies conducted in 

African settings  indicated that the  proportion of 

HIV/AIDS patients on ART who had overt VF ranged 

from 7 - 24%(20-23). These studies also identified that 

younger people, poor adherence, low CD4 cells counts, 

advanced WHO stages, and having active TB increased 

the odds of virological non-suppression. 

 

A recent global study involving 36 countries and 1926 

patients with treatment failure from 1998 -2015 

reported that 36.3% of patients developed tenofovir 

resistance, where the highest (57%) was in Sub-

Saharan Africa. A systemic review on  virological 

follow-up of adult patients on ART programs in Sub-

Saharan Africa reported 78% of virological 

suppression after 6 months,76% after 12 months, and 

67% after 24 months of ART(5).  

 

In Ethiopia, limited studies were conducted on the 

prevalence of VF and  according to these studies, VF 

was observed  to range between 5.3% - 18%  among 

HIV/AIDS patients who were on ART  for a median 

time of  between 6 - 24 months (19, 24, 25). Another 

study conducted in Addis Ababa, reported 31% VF, out 

of which 70% were ADR mutations (26). 

 

Furthermore, data on virological failures and its 

determinants among patients on ART in Ethiopia is 

scarce due to lack of routine laboratory monitoring of 

HIV viral load, which has not been reviewed  in the  

present study, South Omo, Ethiopia(27). 

 

Therefore, this study was designed to determine 

prevalence of HIV-1 virological failure and its 

determinant factors among HIV-1 infected adults on 

ART for ≥ 6 months in South Omo, Ethiopia. 

 

Materials and Methods 

Study design and setting 

A cross-sectional study was conducted from January 

2015 - December 20016 in South Omo, Ethiopia, 

among patients attending ART clinics in four health 

centers, namely: Omorate, Turmi, Key Afer, Gazer, 

Millennium and Jinka Zonal hospital. Adult Patients 

(age ≥18 years) who provided informed consent and 

who had been on ART for 6 or more months and were 

still on ART at the time of enrolment were considered 

for the study. Eligible participants were recruited 

sequentially (prospectively) at the study settings over 

the study period. Both an interviewer-based 

questionnaire and chart review was used for data 

collection. Information on socio-demographic 

characteristics, clinical data, date of HIV diagnosis, 

and ART commencement, TB diagnosis and treatment, 

opportunistic infections, sexually transmitted 

infections, anthropometric measurements, and ART 

regimens were collected using standard questionnaires 

during ART clinic visits by a trained health care 

provider. Patient records were reviewed for the 

previous results of CD4+ T cell count, WHO clinical 

stages and other clinical characteristics. 

 

Sample size determination: Sample size was 

determined using a single population proportion 

formula assuming an HIV-1 VF prevalence of 21% 

after a median follow-up period of 12 months on ART 

in Sub-Saharan settings (5), with a 5%  margin of error. 

 

ART regimen and eligibility criteria 

ART in Ethiopia consists of a generic low cost fixed-

dose combination (FDC) of two NRTI and one NNRTI 

with first line regimens of lamivudine (3TC) combined 

with tenofovir (TDF) or zidovudine (AZT), and either 

nevirapine (NVP) or efavirenz (EFV).  People living 

with HIV (PLHIV) with a CD4+T cell count of ≤500 

cells/mm3 or a WHO clinical stage III/IV or HIV 

infection and active TB irrespective of CD4+T cell 

count were eligible for ART in Ethiopia at the time of 

this study(28). However, majority of the study 

participants had  already initiated ART with a CD4+T 

cell counts of <350 cells/mm3, which was in 

accordance with  the previous national 

guidelines(29).ART patients were followed clinically 

every month for the first 6 months and then every 2–3 

months thereafter. 
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Specimen Collection Procedure 

A Blood sample of 10mL was drawn into EDTA tubes 

for CD4+ T-cell counts and viral load assays. Plasma 

was temporarily stored in three aliquots at -30
o
C at 

Jinka Regional Laboratory and then transported to the 

Addis Ababa University, Aklilu Lemma Institute of 

Pathobiology laboratory and stored at -80
o
C, until it 

was shipped to Kampala, Uganda on dry ice for VL 

measurements at the Makerere University. All testes 

were done anonymously but were linked using a 

unique client code. 

CD4+ T cell Counts, RNA Extraction and Viral 

Load Measurement 

Baseline CD4
+
 T cell counts was performed in Jinka 

Zonal Hospital within 4-6 hours of blood collection, 

using a FACS Caliber flow cytometer (Becton-

Dickinson, NJ) equipped with automated acquisition 

and analysis software. Individual test results were 

reviewed to confirm accuracy of the automated 

software analysis.  

 

HIV-1 genomic RNA extraction and viral load 

measurements were performed in the Makerere 

University Microbiology laboratory. HIV-1 genomic 

RNA was extracted from 140µl of the cryopreserved 

plasma using the QIAmp viral extraction kit 

(QIAGEN, Hilden, Germany) as per the 

manufacturer’s protocol.  Briefly, the sample was lysed 

using the Lysis Buffer AVL, and the lysate was passed 

through a spin column to allow binding of the viral 

RNA on to a column and then it was washed with 

Buffer AW1 and AW2. Finally, elution of the pure 

viral RNA was adsorbed on to the QIAmp membrane, 

which was performed by a double elution Buffer AVE 

(2X 40µL) which is  reported to  increase yields by up 

to 10%(30). 

 

Viral load was estimated using QuantiTect Probe RT-

PCR kit (QIAGEN, Hilden, Germany) as per the 

manufacture’s protocol: this is a hydrolysis probe-

based assay that targets the conserved portion of GAG 

and LTR genome of the HIV-1 virus.  The kit is 

designed to facilitate both efficient reverse 

transcription and specific amplification in a one-tube 

format. It is based on the unique QIAGEN One Step 

RT-PCR buffer system and has been specifically 

adapted for real time RT-PCR using the following 

HIV1/2 sequence specific Primer and Probes: Forward 

Primer Gag 183UF: CTAGC AGTGGCGCCGACAG, 

Reverse Primer Gag187LR: 

CCATCTCTCTCCTTCTAGCCTCCGCTAGTCA, 

Probe Gag187PFAM–5’ TCTCTCGACGCA GGACT 

CGCTTGCTG’3 –BHQ. 

 

A PCR master mix of 30µL was prepared according to 

the manufacture’s protocol and was aliquoted in a 

RNase free PCR tube. RNase-free water consisting of 

20µL was added to one of the tubes as a No Template 

Control (NTC).  In each test tube, a test RNA of 20µL 

was added.  A AcroMetrix HIV-1 RNA Panel 

(AcroMetrix Inc., CA, USA), a commercial standard 

calibrated against the WHO international HIV RNA 

standard was used as the analytical standards. The 

AcroMetrix standards consist of HIV-1 standards at 

concentrations of 150,000, 15000 and 1500 viral 

copies/ml. 

 

The PCR tubes were then loaded on a 36–well Rotor 

Gene Q PCR Machine (QIAGEN® California, USA) 

and run using the following program: (i) reverse 

transcription at 50°C for 30 min; (ii) PCR initial 

activation at 95°C for 15 min; (iii) 55 cycles of 

denaturation at 95°C for 15s, annealing / extension and 

fluorescence acquisition at 67°C for 60s. Following 

amplification, the report was generated by Rotor-Gene 

Q Series Software 2.1.0 and used to plot the standard 

curve using at least 3 RNA standards with CT values 

and the resultant viral copies. From the graph, using the 

CT value, viral copies of the test sample were 

determined and normalized to viral copies per ml of 

sample.  The assay has a detection probability of 95% 

or above at a concentration of   ≥126 copies /mL (31).  

The run was considered valid if the efficiency = 1.01, 

M (Slope) = - 3.292, B (Y- intercept) =38.949 and all 

controls pass. 

 

Virological failure was defined as HIV-1 RNA ≥1000 

copies/mL after a minimum of 6 months of ART 

initiation. Prevalence of HIV-1 VF was considered as 

the percentage of plasma samples with a detectable 

viral load of ≥1000 copies/mL. Furthermore, 

immunological failure was defined as persistent CD4 

levels which were below 100cells/mm3, while 

immunological recovery was defined as patients 

enrolled to care with CD4 counts below 200 cells/mm3 

at baseline and who had achieved >500 CD4 cells/mm3 

in recent CD4 measurements at the start of ART care. 

 

Data Analysis 

Descriptive statistics were employed to describe socio-

demographic, clinical characteristics, and HIV-1 VF 

among the study participants. Continuous data was 

presented using descriptive such as the mean and 

medians. Frequencies and percentages were used to 

describe categorical data. Bivariate and multivariate 

logistic regression was conducted to determine the 

independent predictor of virological failure among the 

study subjects. Crude and adjusted odd ratios (OR), 

with 95% confidence intervals (CI) and p. values <0.05 

were considered significantly associated.  Predictors 

that indicated multi-collinearity were removed from the 

multivariate regression model after the variance 

inflation factor (VIF) was determined. Data analysis 

was performed using IBM SPSS for Windows, Version 

23.0. Chicago, SPSS Inc. 

 

Ethical Considerations 

Institutional permission to conduct the study was 

obtained from Aklilu Lemma Institute of Pathobiology 

Institution Review Board, Addis Ababa University. 

Informed consent to participate in the study as well as 

permission to use isolates from samples provided was 

obtained from all enrolled participants. To ship the 

specimens to Kampala Uganda for laboratory analysis, 

permission was obtained from the Ethiopian Food, 

Medicine and Health Care Administration and Control 

Authority, as well as the material transfer agreement 

entered between Addis Ababa and Makerere 

Universities. In addition, ethical clearance was 
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obtained from the Ethiopian Federal Ministry of 

Science and Technology for the main project. 

 

 

Results                       

Baseline characteristics of the study participants   

A total of 253 adults on first line ART for a median 

duration of 51(IQR: 49-61) months were recruited 

sequentially from January 2015 - December 2016. 

Majority of them were females (60.5%), the mean age 

was 33.5 years ([95%CI: 32.5-34.5/]) (Table 1). 

Majority (70%) of the study subjects were taking 

tenofovire (TD4) based ART, while 30% were on a 

Zidovudine (AZT) based regimen during the study 

period. Majority (71.9%) of them started ART in the 

WHO III/IV stage, with a median base line CD4 count 

of 239 (95%CI: 204-284.5) and IQR of 228 (95% CI: 

208-268). About 40% (102/253) of the participants 

reported poor ART adherence, and 11% (27/253) of 

them had an immunological failure (Table2). 

 

 
 
 
 
 
Table 1: Socio-demographic characteristics of the study participants among first line ART 
patients in South Omo, Ethiopia (n=253). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Characteristics Categories Frequency (%) 

Sex Male 100(39.5%) 

Female 153(60.5%) 

Age (years) Mean 33.5(95%CI:32.5-34.5), Sd=8.4 

Age Group(years) ≤ 30 103(40.7%) 

>30 150(59.3%) 

 

Marital status 

Married 131(51.8%) 

Divorced 59(23.3%) 

Single 25(10.3%) 

Widowed 37(14.6%) 

 

Religion 

Orthodox Christian 191(75.5%) 

Protestant 51(20.5%) 

Muslim 8(3.2%) 

Other 3(1.2%) 

Educational status Illiterate 126(49.8%) 

Read & write 19(7.5%) 

Primary 61(24.1%) 

Secondary 36(14.2%) 

Tertiary 11(4.3%) 

 

Occupation 

Agro pastoralist 30(15%) 

Housewife 76(30%) 

Government Employee 46(28.2%) 

Daily Laborer 93(36.8%) 

 

Baseline BMI Group 

(Kg/m
2
) 

Underweight 37(14.6%) 

Normal 185(73.1%) 

Overweight 23(9.1%) 

Missing 8(3.2%) 
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Table 2: Antiretroviral treatment related and clinical characteristics of the study participants 
among first line ART patients in South Omo, Ethiopia (n=253). 
 

Characteristics Categories Frequency (%) 

 

First Line ART Regimen 

1c(AZT-3TC-NEV) 48(19.0%) 

1d(AZT-3TC-EFV) 28(11.0%) 

1e(TDF-3TC-EFV) 119(47.0%) 

1f(TDF-3TC-NEV) 58(23.0%) 

First line  ART regimen 

Categorized 

Tenofovir based 177(70%) 

Zidovudine based 76(30%) 

 

Base Line WHO staging 

I/II 71(28.1%) 

III/IV 182(71.9%) 

 

Baseline CD4 count(cells/µL) 

 

Median 239(95% CI: 204-284.5) 

IQR 228 (95% CI: 208-268) 

≤350 238(94.1%) 

>350 15(5.9%) 

Current CD4 Count (cells/µL Median 501(95% CI:462-540)  

IQR 337(95% CI:288-399) 

Duration on ART (Months) Median 51(95%CI:42-59) 

IQR 57(95%CI:49-60) 

Follow up WHO staging I/II 232(91.7%) 

III/IV 11(4.3%) 

Missing 10(4.0%) 

Duration of ART group ≤ 12 months 27(10.7%) 

> 12 months 226(89.3%) 

Active TB Yes 38(15%) 

No 215(85%) 

Any OIs diagnosed Yes 38(15%) 

No 215(85%) 

Any STIs Diagnosed Yes 35(13.8%) 

No 215(85%) 

Immunological Failure(n=235) Yes 27(11.5%) 

No  208(88.5%) 

Virological Failure Yes 206(81.4 %) [95%CI: 76.7-86.2] 

N0 47 (18.6%) [95%CI: 13.8-23.3] 

 

Prevalence of Virological Failure (VF) 

The majority (94%) of study participants had base line 

CD4 cell counts ≤ 350 cells/µL at the start of the study. 

Based on the persistent CD4 levels, which were below 

100 cells/mm3, severe immunological failure was 

observed in 11.5% (27/235) of the participants (table 

2). Immunological failure was significantly associated 

with older age and malnutrition in the bivariate 

analysis (OR= 5.9, 95% CI: 1.7-20.1, P.= 0.005) and 

(OR= 3.1, 95% CI:1.22-8.10, P=0.02) respectively 

(data not shown). 

 

Among the 253 study participants, 206 (81.4 %) 

[95%CI: 76.7-86.2] experienced viral suppression 

(<1000 copies/mL), and 47 (18.6%) [95%CI: 13.8-

23.3] had VF (≥1000 copies/mL) with a mean VL of 

185,506 copies/mL (95%CI: 39083-408100). Table 3 

indicates the logistic regression analysis of predictor 

variables associated with virological failure. A 

bivariate logistic regression analysis indicated that 

subjects who were older than 30 years of age (cOR= 

3.54, 95%CI=1.63-7.70) were more likely to have 

virological failure compared to subjects who were 

younger than 30 years of age. Patients with base line 

CD4 counts ≤ 100 cells/µl of blood (cOR=2.77, 95% 

CI=1.35-5.68) and baseline WHO staging III/IV 

(cOR=3.15,95 %CI=1.28-7.79) were more likely to 

experience virological failure than those who had base 

line CD4 counts >100 cells/µl and baseline WHO 

staging of I/II respectively. Patients with 

immunological failure (cOR=6.15, 95%CI=2.64-

14.33), diagnosed with an active TB (cOR=19.31, 95% 

CI= 5.65-62.7) or who were diagnosed with any other 

opportunistic infections (cOR=6.68, 95% CI=3.16-

14.14) and who were diagnosed with any sexually 

transmitted infections within the last 3 years (cOR=5.1, 

95%CI=2.36-10.93) were more likely to have 

virological failure than their counter parts. Patients 

who reported not taking their ARV pills consistently 

within the last seven days were more likely to 

experience virological failure (cOR= 2.66, 95% 

CI=1.32-5.35) than patients who consistently took their 

medication. Variables such as sex, marital status and 

duration of ART were not significantly associated with 

virological failure (Table 3). 

 

In the multivariate logistic analysis, being diagnosed 

with active TB (aOR=13, 95% CI= 3.46-29.69), 

immunological failure (aOR=3.61, 95% CI=1.26-

10.39), the presence of any other opportunistic 

infections (aOR=8.39, 95% CI= 1.75-40.19), and 

individuals who reported not taking their ARV pills 

consistently within the last week were significantly 

associated with virological failure. 
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Table 3 Logistic regression analysis describing associations of HIV-1 virological failure among 
first line ART patients in South Omo, Ethiopia (n=253). 
 

Risk Factor Categories VL≥ 

1000copies 

/mL N (%) 

VL< 

1000copies 

/mLN   (%) 

Bivariable Analysis Multivariable 

analysis 

COR    95% C.I    P-

value 

AOR , 95%  C.I    P-

value 

Sex Male 22(22%) 78(78%) 1.44         0.76-2.73     

0.26 

 

Female 25(16.3%) 128(83.7%)  1:00  

Age Group ≤30 years 9(8.7%) 94(86.2%) 1:00 1:00 

>30 years 38(25.3%) 112(77.8%) 3.54     1.63-7.70       

0.001 

  

Marital 

Status 

In union 23(17.6%) 108(82.4%) 1.15     0.67-2.17        

0.67 

 

Not union 24(19.7%) 98(80.3%) 1:00  

Active 

Tuberculosis 

Yes 13(76.5%) 4(23.5%) 19.  3 5.65-62.70  <0.001 13.0   3.5-29.7           

0.001* 

No 34(14.4%) 202(85.6%) 1:00:  

Baseline 

WHO 

staging 

I/II 6(8.5%) 65(91.5%) 1:00  

III/IV 41(22.5%) 141(75.5%) 3.15      1.28-7.79      

0.01 

 

Baseline 

CD4 

count/mL 

≤ 100 16(34.0%) 31(66.0%)  2.77    1.35-5.68    0.005  

>100 30(15.76%) 161(84.3%) 1:00  

Immunologi

cal Failure 

Yes 14(51.9%) 13(48.1%) 6.15 2.64-14.33   <0.001 3.6   1.3- 10.4             

0.01* 

No 31(14.9%) 177(85.1%) 1:00  

Any 

opportunisti

c Infections 

Yes 19(50.0%) 19(50.0%) 6.68   3.16-14.14  <0.001 8.4   1.8-40.1    0.008* 

No 28(13.0%) 187(87.0%)   

Sexually 

transmitted 

infections 

within last 3 

years 

Yes 16(45.7%) 19(54.3%) 5.12.36-10.93       <0.001  

No 31(14.2%) 187(85.8%) 1:00  

Duration on 

ART in 

month 

≤12  2(7.4%) 25(92.6%) 0.32 0.07-1,41           

0.13 

 

>12 45(19.9%) 181(80.1%) 1:00  

Missed 

ARV Pills 

within last 

week 

Yes 29(28.4%) 73(71.6%) 2.94  1.53-5.64       0.001 2.7  1.3 -5.4            

<0.001* 

No 18(11.9%) 133(88.1%) 1:00 1:00 
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Discussion 

In this study,18.6% ( 47/253)  of patients receiving 

ARTs  had virological failure after a mean time of 51 

months on ART, which is in line with the global report 

of 18% of the pooled prevalence of virological failure 

(2) which was the same in Gondar, Ethiopia(18%) (25),  

and  a bit higher than in other Ethiopian studies: 10% 

reported from Addis Ababa (32), 12% from Gondar 

(19), 10.24% from North Shoa (33), 15% reported from 

Wollo (34), and 12.47% from Adigrat(35). However, 

the current report was much lower than the other  

African studies conducted in Cameron 23.2% (36),  

Kenya, 24% (37) and Tanzania 32%(38). This 

difference might be due to the differences among study 

participants, duration of follow-up, study design, and 

variations in the treatment adherence of antiretroviral 

treatment.  The virological suppression (81.4%) 

reported in the present study was almost comparable 

with similar research outcomes from  Sub-Saharan 

Africa and other resource limited countries where it  

ranged from 67%-78% after 6-24 months of ART (5). 

Similarly, a study from Rwanda found  that 88.1% of 

patients suppressed their viral load after 12 months of 

ART (39). Virological suppression of 81.4% of the 

current study, suggested that Ethiopia could achieve  

the 90%  virological suppression  target of WHO by 

2020, and that could contribute to the elimination of  

AIDS as a public health threat by 2030(2).  

 

In this study, the diagnosis of active tuberculosis, 

immunological failure, the presence of any 

opportunistic infections, and the self-reported history 

of poor treatment adherence were found to be 

independent predictors of HIV virological failure.  In 

line with our findings, several studies  revealed that a 

high proportion of TB/HIV co-infected patients while 

on ART,  were found to be more likely to have 

virological failure as compared to those who were on 

infected with HIV(23, 40, 41), this finding suggests 

that virological monitoring should be prioritized in 

TB/HIV co-infected patients in resource-limited 

settings.  Research indicates that virological failure is 

more likely to occur in patients diagnosed with TB 

after initiating ART, and this double infection  could 

result in the overlapping of drug toxicities, 

exacerbation of side effects, poor adherence, and in 

immune reconstitution inflammatory syndrome 

(IRIS)(42-44).   

 

Similar to the findings of this study, immunological 

failure(45), poor ART adherence, (20, 22, 32, 46) and 

the development of any opportunistic infections were 

found to be independent predictors of virological 

failure (21, 47, 48). Virological and immunological 

failures are known to have a synergistic negative effect 

on the prognosis of HIV/AIDS patients on ART. 

Several studies have reported that poor ART adherence 

increased the chance of immunological recovery (49-

52), which leads to increased viral replication which in 

turn increases the infection rate of new CD4+ T cells 

and ultimately the depletion of immune cells(53). 

Furthermore, as stated in other research, an elevated 

viral load indicates poor adherence or drug-resistance 

(9, 23). A similar study from Kenya indicated that poor 

treatment adherence was a strong correlate of 

virological failure(54).   

 

In this study, an association was found between a 

history of opportunistic infections and virological 

failure. Likewise, a number of studies demonstrated 

that opportunistic infections resulted in an increased  

viral load  among PLHIV(55, 56). It has also been 

reported that macrophages infected by opportunistic 

infections increased the production of the HIV 

virus(57). This observed association of opportunistic 

infections and an increased viral load signifies the 

importance of the timely management of opportunistic 

infections among HIV/AIDS patients. 

 

Conclusion and Recommendation 

The high instances of virological failure were observed 

among participants diagnosed with opportunistic 

infections, active tuberculosis, immunological failures, 

and poor treatment adherence. Therefore, special 

attention should be given to those who develop 

opportunistic infections including active tuberculosis, 

poor treatment adherence, and immunologically failed 

individuals to have better ARV treatment outcomes. It 

is also recommended that, at the very least, routine 

viral load measurements should be in place to inform 

the timely switch to second line treatment in case of 

virological failures. This will improve the quality of 

HIV/AIDS care and treatment programs in Ethiopia.  
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