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Abstract: Introduction: Viral replication continued to be a major challenge among patients living with HIV and on 

antiretroviral treatment. In Adama hospital medical college virological failure incidence and factors associated were not well 

investigated. The aim of this study is to assess Incidence of virological failure and associated factor among adult HIV-patients 

on first line antiretroviral therapy regimen in Adama Hospital Medical College, Adama town, East Shoa Zone, Oromia 

Regional State, Ethiopia. Methods: A retrospective cohort study design, 5 years of follow up, was conducted through reviewed 

and analyzed data of 445 adult patients who had started ART between January 01, 2013 and April 30, 2018. The Kaplan–Meier 

method was used to estimate the probability of virological failure at different time points. Incidence of virological failure was 

calculated per 100 Person-years. The Cox proportional hazards model was used to identify factors associated with virological 

failure. Results: Out of the total 445 cohort patients who were assessed for viral load, there were 40 (9.0%) virological failures 

in 1,594 person years of retrospective follow-up. This makes the incidence rate of virological failure 2.5 per 100 person-years 

of follow-up. The cumulative hazard of virological failure at 1 year, 2 years, 3 years, 4 years and 5 years after starting ART 

amongst those tested was 1.1%, 4.3%, 6.6%, 9.9% and 12.3% respectively. Age 15-24 years [AHR = 4.13, 95%CI (1.29-

13.22)], poor adherence [AHR = 2.62, 95%CI (1.21-5.68)], Short duration on ART taking [AHR = 6.93, 95%CI (2.62-18.33)], 

and changing ART regimen [AHR = 2.82, 95%CI (1.18-6.75)] were risk factors significantly associated with virological 

failure. Conclusion and recommendations: Overall there was substantial incidence rate of virological failure. Age 15-24 years, 

poor adherence, and Short duration on ART taking, and changing ART regimen were risk factors significantly associated with 

virological failure. Therefore, stakeholders should develop strategies and interventions that may help to minimize virological 

failure by giving more attention to young (15-24 years) age as well as efforts should be strengthened to improve adherence to 

antiretroviral therapy.  
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1. Introduction 

The remarkable transformation of HIV into a non-fatal 

chronic disease was in large part brought by global efforts in 

making antiretroviral therapy (ART) widely available. 

Combination ART has unequivocally increased life 

expectancy and quality among infected people worldwide 



45 Tamrat Endebu et al.:  Incidence of Virological Failure and Associated Factors among Adult HIV-Positive Patients on   

First Line Antiretroviral Therapy Regimen, Central Ethiopia 

[1]. Ethiopia has adopted the UNAIDS90-90-90 treatment 

target by 2020[2] in which the country has planned to reach 

90% of viral suppression among all people receiving 

antiretroviral treatment [3,4]. However, as the use of HAART 

increases, the issue of drug resistance and subsequent 

treatment failure presenting as one or more of clinical, 

immunological and virological failure (VF) appears as a 

challenge [5-8]. 

After ART initiation, patients are monitored for their 

treatment response clinically, immunologically and 

virological. At this time viral load monitoring has become the 

standard of care to monitoring the success and diagnosing of 

antiretroviral treatment. Thus, the world health organization 

recommends routine annual viral load monitoring for all 

patients, on antiretroviral therapy as the most accurate and 

available measure of effective treatment response [9]. 

An elevated or ‘non-suppressed’ VL (>1000 copies/ml) in 

a patient who has been on ART for at least six months can 

indicate either therapeutic failure due to antiretroviral 

resistance, and/or poor adherence to treatment. To distinguish 

between these two conditions, a patient with an elevated VL 

should receive adherence support followed by retesting three 

to six months later [1, 10]. According to the WHO 

guidelines, patients whose VLs are not suppressed at 

retesting can be classified as having ‘virologic failure’ [9].  

Current guidelines recommend that once patients start 

treatment, virological failure should not exceed 10% [10]. 

However, studies show that different incidence of virological 

failure and viral replication continues to be a major challenge 

among patients living with HIV, with emerging drug 

resistance and subsequent treatment concern for HIV 

programs in resource-limited settings where treatment 

options are limited [11]. Although different cutoff points are 

used to define virologic failure, studies from China showed 

virological failure of 12% [12], from South Africa failure rate 

of 4.5 per 100 person years follow up (PYFU)[13], from 

Indian virological failure 10.7 per 100 person-years of 

observation [5]. In Myanmar the incidence rate of virological 

failure after first-line ART amongst those tested was 3.2 per 

100 person-years of follow-up (PYFU) [7]. In resource-

limited settings that studies done using virological criteria to 

define failure, the failure rate per 100 patient years of follow-

up was, 7.10 in Africa, and 2.55 in Asia [11]. Virologic 

failure were associated with predictors such as ART 

adherence, alcohol consumption, age, lack of disclosure, and 

opportunistic infections during initiation of ART [14-17].  

Data on viral load monitoring is one of the key WHO 

reportable indicators that should be periodically reported to 

continuously evaluate the success of ART programs [1]. Hence, 

earlier detection of virological failure allows both targeted 

adherence interventions and better preservation of efficacy of 

second-lineregimens and maintaining low viral loads, partners 

and children be protected from horizontal and vertical 

transmission. Patients also are protects from the progression to 

AIDS and associated co infections. However, there is paucity 

of information in the virologic status and its predictors. This 

study aimed to describe incidence of virological failure and 

associated factor among adult HIV/AIDS patients on first line 

antiretroviral therapy regimen in Adama Hospital Medical 

College. Examination of these data helps to identify the 

challenges that must be overcome in ensuring high treatment 

success rate and the viral load suppression in realizing the 90-

90-90 treatment targets. 

2. Methods 

2.1. Study Design and Setting 

Hospital based retrospective cohort study design was 

conducted in Adama hospital medical college, which is 

located in Adama special zone at Oromia regional state, 

99km away from Addis Ababa the capital of Ethiopia. The 

hospital serves around 3,000, 000-people from different parts 

of Oromia region and other nearby region. The hospital runs 

both inpatient and outpatient treatment activities, with bed 

capacity of 219, HIV care and treatment clinic is one of the 

core part of outpatient activities, The chronic HIV care clinic 

was launched in 2003 and it is one of the first three hospitals 

in Oromia that started providing free ART in 2005 . The 

service it is providing to Adult and Pediatric ART, Currently 

it is serves more than 10thousand patients, of whom about 

6049are on ART. More than two thirds of these patients are 

on first line regimes. 

2.1.1. Study Population 

Study population was randomly selected the medical 

records of HIV positive adult who have been enrolled on 

ART between January 1, 2014 and April 31, 2018. 

2.1.2. Study Subjects 

The study included all HIV-infected adults aged 15 years 

or older who had been on ART for at least 12 months. In this 

study, virologic failure was defined based on the recent WHO 

guidelines as two consecutive VLs > 1000 copies/ml detected 

within 12 months while on ART (18). 

2.2. Sample Size Determination 

Sample size was determined using Epi Info™ Version: 

7.2.1.0 StatCalc by considering 95 % confidence level, 80 % 

power, unexposed to exposed group ratio of one and taking 

the key predictor of virological failure (age <35 years) from a 

previous study (14). Therefore, the calculated sample size 

was 224. However, to improve the power of the study we 

increased the sample size close to double (445 total sample 

size) was analyzed. 

2.3. Data Collection and Analysis 

Data was extracted from patient charts using a pretested 

structured data extraction format. Accordingly, all charts 

containing detailed information about patients who had at 

least twelve month of follow up were on HAART from 

January 1, 2013to April 30, 2018 was reviewed. Six health 

professionals trained for 2 days collected the data. The 

principal investigator and the supervisor closely monitoring 
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the whole data collection process on a daily basis. 

Data has entered into Epi Info version 7.2.1 and analyzed 

using SPSS version 21. Descriptive statistics, including mean 

values and frequencies, was used describe demographic, 

clinical, hematologic, and medication-related characteristics of 

patients. . The Kaplan–Meier method was used to estimate the 

probability of virological failure at different time points. 

Incidence of virological failure was calculated per 100 Person-

years of observation. The Cox proportional hazards model was 

used to identify predictors associated with virological failure. 

Ethical clearance was obtained from Adama General 

Hospital medical college of Institutional Review Board 

(IRB). Following the approval, Official letter of co-operation 

has been written to concerned bodies by Adama General 

Hospital medical college and Permission has been granted 

from Oromia Regional Health Bureau and Adama Hospital 

Medical College. As the study was conducted through review 

of medical cards, the individual patients is not exposed to any 

as far as the confidentiality maintained. Moreover, no 

personal identifier was used on data collection form.  

3. Results 

Socio-demographic baseline characteristics 

The study, cohort population comprised 445 adults initiating 

ART between January 01, 2013 and April 30, 2018. They were 

followed up for a total of 1594 person-years. Of these, 58.9% 

of cohort was female. The mean (+SD) age of cohort at ART 

initiation was 35.92 ±10.06 years. Around one tenth of the 

study cohort, 53(11.9%) were age 15-24 years old, around two 

fifth, 169(38.0%) were age 25-34 years, around one third, 

125(28.1%) were age 35-44 years and about one quarter 

98(22.0%) were age equal or greater than 45 years. Regarding 

the origin of patient address, three fourth, 341(76.6%) were 

attend the hospital from its catchment area while the rest were 

from out of the catchment. Nearly two third, 296(66.5%) were 

Orthodox, around one fifth, 81(18.2%) were Muslim and one 

tenth were protestant religion followers. Regarding the marital 

status, about half, 217(48.8%) were married, 90(20.2%) were 

single, 85(19.1%) were divorced and around one tenth, 

53(11.9%) were widowed. Around one fifth of the study 

subjects, 83(18.7%) were illiterate, 19(4.3%) were able to read 

and write, about two fifth, 154(36.9%) were elementary 

educated, about one third, 128(28.8%) were high school and 

around one tenth, 51(11.5%) were educated diploma and above 

(Table 1).  

Table 1. Socio-demographic baseline characteristics among adult HIV-patients on first line ART regimen in AHMC, Adama town, East Shoa Zone, Oromia 

Regional State, Ethiopia from January 01, 2013 to April 30, 2018. 

Variables Frequency Percent 

Sex   

 
Female 262 58.9% 

Male 183 41.1% 

Age category   

 

15-24 53 11.9% 

25-34 169 38.0% 

35-44 125 28.1% 

>=45 98 22.0% 

Origin of address   

 
Within catchment 341 76.6% 

Out of the catchment 104 23.4% 

Religion   

 

Orthodox 296 66.5% 

Muslim 81 18.2% 

Protestant 49 11.0% 

Catholic 10 2.2% 

Other 9 2.0% 

Marital status   

 

Single 90 20.2% 

Married 217 48.8% 

Divorced 85 19.1% 

Widowed 53 11.9% 

Education   

 

Illiterate 83 18.7% 

read and write 19 4.3% 

elementary school 164 36.9% 

high school 128 28.8% 

diploma and above 51 11.5% 

Occupation   

 

employed by government 62 13.9% 

self employed 106 23.8% 

Jobless 113 25.4% 

Student 24 5.4% 

Other 140 31.5% 
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Patient clinical characteristics 

Out of the total cohort almost all, 426(95.7%) were 

disclosed their HIV status to at least one person other than 

their health providers. Around four fifth of the cohort, 

364(81.8%) had BMI greater than 18. Almost all, 439(98.7%) 

had working functional status. Around nine tenth of cohort, 

404(90.8%) had good adherence status whereas one tenth, 

41(9.2%) had poor adherence status. About one third of the 

cohort, 34(7.6%) were changed/made ART regimen 

modification. Around quarter of cohort, 98(22.0%) had 12-23 

months of duration on ART, 83(18.7%) had 24-35 months of 

duration on ART and around one third, 145(32.6%) had 

duration on ART greater or equal to 45 months. Slightly near 

to one tenth of cohort, 32(7.2%) were interrupted their follow 

up on ART. Regarding of the baseline CD4 count, about one 

third, 158(35.5%) had CD4 count less than 200 cell/µ, 

127(28.5%) had 200-300 cell/µ and 160(36.0%) had CD4 

count greater than 300 cell/µ. Majority of the cohort, 

374(84.0%) had been taking TDF+3TC+EFV first line 

treatment (Table 2).  

Table 2. Clinical characteristics among adult HIV-patients on first line ART regimen in AHMC, Adama town, East Shoa Zone, Oromia Regional State, 

Ethiopia from January 01, 2013 to April 30, 2018. 

Variables Frequency Percent 

Disclosure status   

 
No 19 4.3% 

Yes 426 95.7% 

Body Mass Index   

 

<16 BMI 16 3.6% 

16- 18 BMI 65 14.6% 

> 18 BMI 364 81.8% 

Functional status   

 
Working 439 98.7% 

Ambulatory/Bedridden 6 1.3% 

Adherence   

 
Good 404 90.8% 

Poor 41 9.2% 

ART regimen changed   

 
No 411 92.4% 

Yes 34 7.6% 

Duration on ART (Months)   

 

12-23 98 22.0% 

24-35 83 18.7% 

36-48 119 26.7% 

>48 145 32.6% 

On ART interrupted   

 
Yes 32 7.2% 

No 413 92.8% 

Base line CD4 count(cells/µ)   

 

< 200 158 35.5% 

200-300 127 28.5% 

> 300 160 36.0% 

CurrentARTregimen   

 

AZT,3TC, NVP(1c) 24 5.4% 

AZT,3TC, EFV ( 1d) 20 4.5% 

TDF,3TC, EFV (1e) 374 84.0% 

TDF,3TC, NVP (1f ) 15 3.4% 

Other 12 2.7% 

Incidence of virological failure 

Out of the total 445 cohort patients who were assessed for viral load, there were 40 (9.0%) virological failures in 1,594 

person years of retrospective follow-up (PYFU). This makes the incidence rate of virological failure 2.5 per 100 person-years 

of follow-up. The cumulative hazard of virological failure at 1 year, 2 years, 3 years, 4 years and 5 years after starting ART 

amongst those tested was 1.1%, 4.3%, 6.6%, 9.9% and 12.3% respectively (Figure 1).  
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Figure 1. Cumulative incidence of virologival failure among adult HIV/AIDS patients on first line ART regimen in AHMC, Adama town, East Shoa Zone, 

Oromia Regional State, Ethiopia from January 01, 2013 to April 30, 2018. 

Risk factors of virological failure 

Bivariate and multivariate analysis was conducted to 

determine predictors of virological failure. At bivariate level, 

age, marital status, adherence status, base line CD4 count 

(cells/µ), duration on ART in months, Interrupted follow up 

on ART and changing ART regimen were significantly 

associated(p-value less than 0.05) factorswith virological 

failure. All of the variables with p-value less than 0.25 at 

bivariate analysis were incorporated in the final multivariable 

model. After adjusting for covariates, age, adherence, 

duration on ART and changing ART regimen were predictors 

significantly associated with the risk of virological failure.  

The risk was four times higher among patients of age from 

15-24 as compared to those age equal or greater than 45 

years with adjusted hazard ratio [(AHR) = 4.13, 95%CI 

(1.29-13.22)]. The risk of virological failure was about three 

times higher among patients those had poor adherence with 

treatment as compared to those had good adherence [AHR = 

2.62, 95%CI (1.21-5.68)]. Patients those had duration of 12-

23 months on ART were seven times higher risk of 

virological failure as compared to those patients had duration 

of greater than 45 months on ART [AHR = 6.93, 95%CI 

(2.62-18.33)]. The risk of virological failure was about three 

times higher amongst patients those changed ART regimenas 

compared to those did not change ART regimen [AHR = 

2.82, 95%CI (1.18-6.75)](Table 3). 

Table 3. Risk factors associated with Virological failure among adult HIV/AIDS patients on first line ART regimen in AHMC, Adama town, East Shoa Zone, 

Oromia Regional State, Ethiopia from January 01, 2013 to April 30, 2018. 

Characteristics Number (N) Number of VF Crude HR 95% CI P-Value Adjusted HR 95% CI P-Value 

Total 445 (100%) 40 (9.0%) 
    

Age at ART started  
     

 

15-24 53 11.9) 13(32.5) 4.40(1.66-11.65) 0.003 4.13(1.29-13.22) 0.017 

25-34 169(38.0) 18(45.0) 1.75(0.69-4.42) 0.234 1.86(0.71-4.86) 0.207 

35-44 125(28.1) 3(7.5) 0.41(0.10-1.66) 0.212 0.59(0.15-2.44) 0.469 

>=45 98(22.0) 6(15.0) 1.00 
 

1.00 
 

Marital status  
     

 

Single 90(20.2) 15(37.5) 4.60(1.05-20.17) 0.043 1.31(0.25-6.72) 0.749 

Married 217(48.8) 17(42.5) 2.15(0.50-9.29) 0.307 1.74(0.38-8.02) 0.479 

 
Divorced 85(19.1) 6(15.0) 1.69(0.34-8.37) 0.523 1.13(0.21-5.99) 0.887 

 
Widowed 53(11.9) 2 (5.0) 1.00 

 
1.00 

 
Adherence  

     

 

Good 404(90.8) 30(75.0) 1.00 
 

1.00 
 

Poor 41(9.2) 10(25.0) 3.25(1.59-6.68) 0.001 2.62(1.21-5.68) 0.015 

Base line CD4 count (cells/µ)  
     

 
<200 158(35.5) 22(55.0) 1.96(0.92-4.14) 0.079 2.10(0.94-4.69) 0.069 
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Characteristics Number (N) Number of VF Crude HR 95% CI P-Value Adjusted HR 95% CI P-Value 

200-300 127(28.5) 8(20.0) 0.80(0.32-2.04) 0.640 0.84(0.31-2.30) 0.740 

>300 160(36.0) 10(25.0) 1.00 
 

1.00 
 

Duration on ART (months)  
     

 

12-23 98(22.0) 13(32.5) 6.62(2.79-15.66) 0.001 6.93(2.62-18.33) 0.001 

24-35 83(18.7) 9(22.5) 2.79(1.13-6.90) 0.026 2.48(0.86-7.18) 0.094 

36-48 119(26.7) 6(15.0) 0.85(.31-2.32) 0.753 0.94(0.33-2.69) 0.902 

>48  145(32.6) 12(30.)) 1.00 
 

1.00 
 

On ART Interrupted  
     

 

Yes 32(7.2) 8(20.0) 3.39(1.56-7.37) 0.002 1.32(0.53-3.31) 0.555 

No 413(92.8) 32(80.0) 1.00 
 

1.00 
 

ART regimen changed  
     

 

No 411(92.4) 30(75.0) 1.00 
 

1.00 
 

Yes 34(7.6) 10(25.0) 3.95(1.91-8.17) 0.001 2.82(1.18-6.75) 0.020 

Note that ‘black *’ indicated significantly associated at bivariate level and ‘black **’ significantly associated at multivariate level 

4. Discussion 

Key findings from this study showed, overall incidence 

rate of virological failure was 2.5 per 100 person years 

follow up (PYFU). The 5 year cumulative incidence of 

failing after starting ART amongst those tested was 12.3%. 

Age, adherence, duration on ART and changing ART regimen 

were factors significantly associated with the risk of 

virological failure.  

This study shows that the virological failure rate was 2.5 

per 100 PYFU. The cumulative incidence of failing at 5 years 

after starting ART was 12.3%. This finding was similar with 

studies from China(12%failed after 2 years on ART)(12). 

But, it was lower than studies from India (10.7 failures per 

100 PYFU and cumulative failure incidence of 16.5% over 2 

years)(5), Myanmar (3.2 per 100 PYFU)(7), and from South 

Africa (failure rate of 4.5 per 100 PYFU)(13). The 

discrepancy might be due to different viral load cut-off 

points, duration of time on ART and follow-up periods.  

The risk of virological failure was four times higher 

among patients of age from 15-24 as compared to those age 

equal or greater than 45 years [AHR = 4.13, 95%CI (1.29-

13.22)]. This finding was supported by study from India(5), 

Uganda(15), Kenya (19) , Cameroon (20), Mozambique(21), 

France (22) and Addis Ababa (23). This might be due to 

differences in lifestyles, as most of the younger adults 

commonly suffered from less healthy personality traits and 

were more vulnerable to substance abuse. Moreover, they 

had less emotional stability to cope with the social stigma, 

discrimination, and the adverse consequences of the disease 

itself. This suggests that depression, anxiety, and unhealthy 

behaviors could negatively affect dietary intake and treatment 

outcomes of clients (24).  

The risk of virological failure was about three times higher 

among patients those had poor adherence with treatment as 

compared to those had good adherence [AHR = 2.62, 95%CI 

(1.21-5.68)]. This finding was supported by study from 

India(5), Africa (25), Gondar, Northwest Ethiopia (26), 

Mozambique(21), France (22), and China (16). This is due to 

the evident that individuals missing 3 doses of ART per 

month are associated with an increased risk of drug 

resistance and reduced immunity (27) This results in the loss 

of the opportunity to suppress viral replication and leads to 

virological failure (10). 

Patients those had duration of 12-23 months on ART were 

seven times higher risk of virological failure as compared to 

those patients had duration of greater than 45 months on ART 

[AHR = 6.93, 95%CI (2.62-18.33)]. This study finding was 

consistent with study from Gondar, Northwest Ethiopia (26), 

and contradict with studies Gabon (28), Swaziland (29) and 

Mozambique (21). The possible reason might be that at 

initiation of ART drug, the likelihood of developing drug 

interruption and poor adherence might be increased which 

might have led to virological failure.  

The risk of virological failure was about three times higher 

amongst patients those changed ART regimenas compared to 

those did not change ART regimen [AHR = 2.82, 95%CI 

(1.18-6.75)]. This finding was supported with study from 

Myanmar(7). This might be due to patient clinical 

background/condition that may force to change the regimen.  

Limitations: Baseline viral load testing is not routinely 

done in this setting. It would have been important to examine 

the association between baseline viral load and risk of 

virological failure. In addition, some other important 

variables like patient behavior and other were not included.  

5. Conclusion 

This study shows there was substantial incidence rate of 

virological failure (2.5 per 100 PYFU and the 5 years 

cumulative incidence of failing after starting ART amongst 

those tested was high (12.3%). This study also showed that 

age 15-24 years, poor adherence, short duration on ART 

taking, and changing ART regimen were risk factors 

significantly associated with virological failure. Therefore, 

targeted HIV care interventions shall be provided to young 

(15-24 years) ages and efforts should be strengthened to 

enhance adherence to ART, which helps to boost immunity 

and suppress viral replication and load. 
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