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Abstract

More people living with HIV (PLHIV) are now accessing free antiretroviral therapy (ART) through public health
programmes in resource-limited settings. Currently, third-line (3L) ART for patients failing second-line (2L) ART in most
of these programmes is not readily available. Yet, data on effectiveness of 2LART are limited. To adequately address and
prepare for the need for 3L, critical assessments of the outcomes of second-line ART are needed. This was a retrospective
cohort study of patients accessing 2L ART at the Jos University Teaching Hospital (JUTH), Jos adult HIV clinic from
2004 to 2018. We determined the proportion of patients failing 2L ART, evaluated time to virologic failure, time to lost to
follow up and time to death using Kaplan-Meier estimates. Virologic failure (VF) was defined as 2 consecutive viral load
result >1000copies/ml when the patient had been on ART for at least 6 months and undetectable viral load as < 400
copies/ml. A total of 285 patients were included in the study, with a mean age of 45+9.5 years. Females were 194 (68.1%).
All patients were on boosted protease inhibitor, the predominant ART for use as 2L regimen was Lopinavir boosted with
ritonavir in combination with Tenofovir, Lamivudine and Zidovudine (43.9%). The baseline median viral load was 54481
(IQR 6950-161640) copies/ml. The proportion of patients with virologic failure was 33(11.6%) at 48 weeks. The
proportion of patients with detectable viral load was 66.0%, 30.2%, 30.5% and 27.9% at 12weeks, 24weeks, 48weeks and
72 weeks, respectively. The mean time to virologic failure, loss to follow up and death on second-line ART was 7.473+
0.269 (CI 6.946-8.000) years, 7.228+0.250 (CI 6.783-7.717) years, and 9.697+0.091 (CI 9.519-9.874) years respectively.
In conclusion, 2L ART virologic failure rates in our cohort are comparatively low to other LMIC but fall short of target 95-
95-95. There is an urgent need for wide availability of 3L ART.
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1. Introduction

The epidemic of HIV has affected virtually all
parts of the world, with an estimated 38 million people
worldwide living with HIV [1]. Unfortunately, sub-Sahara
Africa (SSA) where Nigeria is situated carries 64% of the
global HIV epidemic burden. Nigeria is the most populous
country in SSA, and so it has a high absolute number of
PLHIV despite a relatively low HIV prevalence of 1.4% [2]
In addition, Nigeria has the highest new HIV infection rate
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and the second highest epidemic (1.9 million people)
worldwide. [2]

Among adults aged 15-49 years, Akwa Ibom State
in the South-south zone has the highest HIV prevalence
(4.8%) followed by Benue State (4.3%) in the North-
central zone and Jigawa and Katsina States had the lowest
prevalence at 0.3% [2] Approximately 160,000 people died
from AIDS-related illnesses in Nigeria in 2016.[1]
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Providing ART for PLHIV substantially reduces
morbidity and mortality and increases their life expectancy;
it does not only benefit those living with HIV, but it

dramatically reduces the chances of onwards HIV
transmission to others. [4-10]
The Nigerian National Guidelines for HIV

prevention, treatment and care 2016was the guideline in use
which was an adoption of the World Health Organization
(WHO) recommendation of using a combination of two
nucleoside/nucleotide  reverse transcriptase inhibitors
(NRTI) with a Non-nucleoside reverse transcriptase
inhibitor (NNRTI) as 1L. Sometimes 1L regimen may fail
due to development of resistance or other factors such as
drug interactions, poor adherence, and adverse drug
reaction. Second line regimen (2L), which is a combination
of 2 nucleoside/nucleotide reverse transcriptase inhibitors
with ritonavir boosted protease inhibitors (PI/r), may fail
due to similar reasons as those causing failure 1L
treatments.[11,12] Worldwide about 26million people are
on ART, that is more than halve of all PLHIV. In Nigeria
about 780,000 are on cART as of 2016. [1,13] The
proportion of patients on 2Lin resource-limited settings is
estimated to be between 1-5%. [14-16]

The adoption of the target 90-90-90 by UNAIDS
in 2014 to eliminate HIV epidemic by 2020 has led to
significant progress and acceleration of the AIDS response.
AIDS-related deaths have reduced by 42% and new HIV
infections by 47% globally between 2010 and 2020.
Globally 84% of people who have HIV knew their status,
73% are on cART and 66% of those on cART are virally
suppressed. The picture is disappointing in West and
Central Africa where only 42% know their status, 83% are
on ART and 73% of them are virally suppressed.[1]

Nigeria has a worse picture with only74% of
PLHIV who knew their status and with just 89% of all
PLHIV receiving treatment in 2020. Among, people on
ART, less than a quarter are virally suppressed.[1,17]

The population of people who do not know they
have HIV and those on ART that are not virally suppressed
constitute a large population that are potential a source for
sustaining the HIV epidemic which will slow down
progress towards achieving the goal of ending the HIV
epidemic by 2020. Patients that are on ART who are not
virally suppressed could have resistance to antiretroviral
drugs (ARV), or other factors which include poor
adherence to the ARV, malnutrition/mal-absorption of
drugs, poor potency or improper dosing and drug-drug
interactions.[11]

High efficacy of 2L regimen has been documented
in randomized trials [18]. However, data from low- and
middle-income countries (LMIC) have demonstrated high
rates of virological failure (VF) among patients on 2L
regimens, predominantly driven by suboptimal adherence
and prolonged exposure to previous failing regimens[19, -
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22]. These rates of VF tend to increase the longer the
patient is on 2L regimen.[23]

For patients failing 2L therapy, treatment options
are largely unavailable in most developing countries,
including Nigeria. Current WHO guidelines provide some
guidance for treatment in the case of 2L failure, but these
are prefaced with the caveat that many low and middle-
income countries have financial constraints that will limit
the adoption of 3L options. Thus, there is a need to
determine the virologic outcome in HIV patients on 2L
ART in our environment, and determine the factors
responsible for 2L ART failure.

2. Methods
2.1 Study area

The study was conducted at the outpatient HIV
Clinic in of the Jos University Teaching Hospital (JUTH),
Jos Plateau State. The centre commenced ART services in
1997, and in 2001 became one of the Governments of
Nigeria (GON) ART sites. The centre has been receiving
PEPFAR support since 2004; initially through the Harvard
PEPFAR, and now through APIN public health initiatives
(APIN). To date the centre has cumulatively enrolled over
27,000 patients.
2.2 Study population

This study included all patients on 2L ART for at
least 6 months[24] who must also have viral load record at
24 weeks and 48weeks after commencement of 2L ART.
Those with incomplete or missing records that cannot fit
into analysis were excluded from the study. There were 6,
279 patients on 1L ART and 1,014 patients who were
switched to 2L in the Clinic as at the time of the study. Data
from 387 patients on 2L ART had VL at 24 weeks and a
further 102 where excluded because there was no viral load
result at 48 weeks. A total of 285 (74.0%) met the inclusion
criteria
2.3 Study design

The study was a retrospective cohort analysis of all
patients who were switched to 2L ART at JUTH Adult HIV
Clinic. Secondary data was utilized for the study, collected
in a longitudinal manner and stored in the clinic’s database
(FileMaker Pro, v10; FileMaker, Inc, Santa Clara,
California, USA). All study participants provided informed
consent for use of their data and/or samples for research.
ART initiation and monitoring followed the Nigerian
National HIV Guidelines recommendations, including both
HIV-1 viral loads monitoring. The COBAS Amplicor HIV-
1 monitor test kit version 1.5 (Roche, Indianapolis, Indiana)
using the standard method (lower limit of detection, 400
copies/mL) was initially used, but later the COBAS
AmpliPrep/TagMan HIV-1, version 2.0 (automated)
method (lower limit of detection, 20 copies/mL) was used
as the earlier machine was phased out. For, this study
Virologic failure (VF) was defined as a detectable HIV

www.ssjournals.com



Gomerep S.S et al / Virologic outcome among HIV-1 infected adults on second-line antiretroviral therapy

RNA greater than 1000copies/ml at 2 different occasions
after 6months. Clinic counselors provided adherence
counselling before 1L ART initiation and at the time of VF
prior to switch. Adherence counselling was continuous at
each contact with the facility. Adherence level of 95% and
above was regarded as optimal and below is
suboptimal.[25]
2.4 Sample size calculation

The sample size was determined using Open Epi
epidemiological calculator (Epi info 7.2). The method for
cohort studies by Fleiss with correction of continuity was
used with the following assumptions: Two-sided
significance level (1-alpha) of 95; power (1-beta, % chance
of detecting a difference) of 80%; ratio of sample size
Unexposed/exposed 1; Percentage of outcome in unexposed
25%; Risk ratio 1.8, odds ratio 2.5; Percentage of outcome
in exposed 45.5%.°°A minimum sample size of 188 was
calculated.
2.5 Sampling technique

A total sampling technique was applied. All
complete records of patients that presented for treatment in
the Adult ART clinic from 2004 to 2018 who met the
inclusion criteria were included in the study.
2.6 Data collection technique

The data for this study included patient
information that are routinely collected at pre-assessment,
starting ART, ART switch and subsequent follow-up visits
on standardized forms, and also at pharmacy drug pick up
data. Trained data clerks enter the information in the forms
into an electronic data platform using FILEMAKER PRO
software (FileMaker Inc, Santa Ana, CA, USA). The data
extracted from the electronic data base included socio-
demographic characteristics, WHO staging, CD4 Viral
load, first line treatment regimen, duration on therapy and
percentage adherence. The data was cleaned and then coded
for statistical analysis. To estimate adherence, a medication
possession ratio was calculated by dividing the number of
days that a patient submitted refill prescriptions by days
since regimen initiation. Patients are routinely scheduled for
clinic visits every 28 days or 56days (depending on how
long and how virally suppressed they are). At each visit, the
patients were given a 30-day or 60-day supply of
medication and patients accrue 2 or 4 extra days of pills at
each refill. Any missed refill visit resulted in a reminder
phone call or a tracking visit to the patient.
2.7 Data analysis

Quantitative variables such as age of the study
subjects are expressed as mean+ standard deviation (SD),
and viral load were expressed as median (interquartile
range-IQR); Mann Whitney-U test was used to determine
the variation in median viral load at baseline and at 72
weeks. Qualitative variables such as sex, marital status,
educational level were presented using frequency tables,
and expressed as percentages and Chi-square test was used
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demographic characteristics and the virologic outcome.
Kaplan-Meier curves were generated to estimate the mean
time of VF, loss to follow up and survival at each time
point. In generating the curves, VF was define as the latest
VL greater than 1000 copies/ml otherwise VF was
determined as viral load greater than 1000 copies/ml on two
consecutive tests (24 weeks and 48 weeks). Undetectable
viral RNA is defined as RNA copies less than 400
copies/ml which was the lower limit of detection of the
assay. Patients who failed treatment after 48 weeks of ART
would be compared with those who did not. All other
variables were considered as independent variables such as
age, sex, occupation.

The association between each independent variable
and the outcome (VF) was examined using the Chi squared
or Fisher’s exact test for cells less than 5 for categorical
variables, while the Wilcoxon-Mann-Whitney test was used
for comparison of two medians. Univariate analysis was
used to examine the association between the independent
variables and outcome with the results expressed as odds
ratios with their 95% Cls. Variables that were associated
with treatment failure in the univariate analyses at p<0.05
would be fit into multivariate analysis using risk ratio and
95% CI as both point and interval estimate of the measure
of effect of independent predictors of treatment failure.
Stata software version 13.0 (Stata Corporation, College
Station, Texas, USA) was used for analysis and a p-value of
<0.05 would be considered statistically significant.

2.8 Ethical consideration

All patients included in the study provided written
informed consent for their data to be used. The HIV clinic
principal investigator and APIN granted permission for use
of the secondary data for this study.

3. Results
3.1 Characteristics of the study population

Data from 387 patients on 2L cART were
extracted from APIN/JUTH database between June 2004
and August 2018. A total of 285 (74.0%) met the inclusion
criteria and were included in this analysis.
3.2 General characteristics

Females constituted 194(68.1%) of the study
population, mean age of the patients was 45+9.5 years. The
age group 41 to 50 constituted 107 (37.5%) of the
population. Most of them were married 150 (53.9%),
116(41.7%) had tertiary education and 78(27.4%) were
civil servants. The predominant mode of HIV acquisition
was hetero-sexual sex 269 (97.7%). Females constituted the
majority in the younger age groups (<30, 31-40, and 41-50),
but males are majority in the older age group of (51-60 and
>60). Tertiary level of education was attained by both sexes
in similar proportion but more females ended in primary
education more than males (15(17%) Vs 39(20.5%).
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Majority of the females were divorced 13 (6.9%) or single
46(24.2%) than the males 5(5.7%) divorced and 15(17.0%)
single. Most males where civil servants (40.7% Vs 21.1%)
compared to females who were mostly unemployed (29.9%
Vs 3.3%) (Table 1). Percentage of patients with optimal
Adherence to cART deceased from 85.6% on first line to
84.9% on second line therapy
3.3 Virologic outcome

The baseline VL was 54481 (IQR 6950-161640)
copies/ml, Viral blip was experienced by 26(9.1%) and
19(6.7%) of our cohort at 24 week and 48weeks
respectively. The proportion of patients with VF was
33(11.6%) at 48 weeks. (Figure 1)

The VL suppression (undetectable) was 34%,
69.8%, 69.5% and 72.1% at 12weeks, 24weeks, 48weeks
and 72 weeks respectively. There was a rapid viral
suppression from 12week to 24 weeks and subsequently

e5633

marginal increases in viral suppression. At about 18week
there was equilibrium between suppression and detection of
viral load. (Figure 2)
3.4 Time to event analysis

For the period understudy, 61.1% were active on
care, 24.6% were lost to follow up and 1.1% was dead
(Table 2). The mean time to failure on 2L ART was 7.473=+
0.269 95% CI (6.946-8.000) years (Figure 3). The mean
time to loss to follow up on 2L ART was 7.228+0.250 95%
CI (6.783-7.717) years.( Figure 4). The time to lose to
follow up for treatment success was 9.140years and 6.290
years 95% CI (2.123-10.444) for treatment failure.
(P<0.022) (Figure 5). The mean time to death on 2L ART is
9.697+0.091 95%CI (9.519-9.874) (Figure 6). There was no
difference in time to death for patient having treatment
failure or treatment success P< 0.168 (Figure 7).

Table 1: Sociodemographic Characteristics of Study population

Sociodemographics Frequency (n = 285) Percentage
Age Group (Years)

<30 10 3.5
31-40 88 30.9
41-50 107 37.5
51-60 58 20.4
>61 22 7.7
Sex

Male 91 31.9
Female 194 68.1
Occupation

Civil servants 78 27.4
Artisans 33 11.6
Traders 49 17.2
Farmers 20 7.0
Unemployed 61 21.4
Student 26 9.1
Soldiers 1 0.4
Retiree 6 2.1
Others 11 3.9
Marital Status

Married 150 53.95
Divorced 18 6.48
Single 61 21.94
Widowed 42 15.11
Separated 7 2.52
Total 278 100
Educational Status

Primary 54 19.42
Secondary 88 31.66
Tertiary 116 41.73
None 20 7.19
Total 278 100
Risk Factor For Transmission

Heterosexual 250(97.66) 97.66
MSM 1(0.39) 0.39
Transfusion 1(0.39) 0.39
Unknown 4(1.0) 1.56
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Figure 1: Pie Chart showing Virologic Outcome at 48
Figure 2: Trends in Viral Load Suppression weeks
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Table 2: Patient clinic status on second-line ART and Treatment outcome

Frequency n (%) Treatment Outcome
Success n (%) Failure n (%) p-value
Active 174(61.1) 157(90.23) 17(9.77) 0.099
Died 3(1.1) 2(66.67) 1(33.33)
Transferred out 38(13.3) 36(94.74) 2(5.26)
Loss to follow up 70(24.6) 57(81.43) 13(18.57)
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Figure 4: Kaplan Maier plot for time to loss to follow up
for the study population

Figure 6: Kaplan Maier plot for Time to death for the
study population

IJBR (2021) 12 (06) Page 5 of 9 www.ssjournals.com



Gomerep S.S et al / Virologic outcome among HIV-1 infected adults on second-line antiretroviral therapy

Survival Functions

Final 48wk
—1.0
20
+=1.0-censored
t—20-censored

107 TR B

0.6

Cum Survival

0.4+

0.2+

0.0

T T T T T
oo 200 4.00 6.00 800 10.00
durationsecondlineyrs

Figure 7: Kaplan Maier plot for Time to death for
treatment failure and Treatment success
P<0.168 Log rank test; KEY: Blue; Treatment success, Green;

Treatment failure.

4. Discussion

Antiretroviral Therapy (ART) has changed the
prognosis of HIV infection from an ultimately fatal
infection to a chronic illness. Sustained virologic
suppression is the ultimate goal of ART with the attendant
benefits to the individual patient and the community. A
growing number of PLHIV are expected to be on 2L ART
in low- and middle-income countries (LMICs)[25], and the
rates of failure may differ from place to place. This study
found that virologic suppression was rapid between 34% at
12 weeks and 69.8% at 24 weeks of ART and in-between at
about 18 weeks equilibrium between suppression and viral
detection was achieved and subsequently suppression rates
increased marginally up to 72 weeks (69.5% to 72.1%)

In a Nigerian prospective cohort on 2L ART
outcome at 6 to 9 months, 88.3% on treatment (OT) had an
undetectable VL. At 12 months, 90.57% (OT) had UDVL at
>12 to 24 months and at >24 months, 91.3% (OT) had
undetectable VL. These rates of suppression are higher than
what was obtained in this study, which is a retrospective
study and may be more comparable to real clinic situations
than a controlled prospective study. In another cohort study
conducted in South Africa, Fox et al. reported a 77% viral
suppression rate at 1 year on 2L ART. Also, Murphy et al.
reported the rate of VF during the first 24 months of 2L
ART using a cut off of less than 50copies/ml as 26%, 25%,
21%, and 25%, at 6, 12, 18 and 24 months respectively in a
retrospective cohort in South Africa[26]. Although the
study used a lower threshold, the rate of suppression is still
better than what our study found; this may be attributable to
the patient’s better adherence and other clinic conditions.

Treatment failure was found to be 11.3% at 48
weeks when 2 consecutive VL results above 1000 copies/ml
were used. This rate is lower than that documented In a
meta-analysis of retrospective 2L outcomes in LMICs
which showed the cumulative pooled proportion of adult
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patients failing therapy to be 21.8%, 23.1%, 26.7% and
38.0% at 6, 12, 24 and 36 months, respectively [25]. More
than halve of the studies included in the pooled analysis
used VL greater than 400copies /ml and only about halve
had 2 consecutive measures. In another study in the USA,
virologic failure was 17% at 6months for patients with viral
load greater than 400copies /ml and 12% for those with
viral load less than 400 copies/ml at commencement of 2L
ART.[25]

It is important to note that the variability in
definition for undetectable VL and VF makes comparison
difficult across studies. This could be related to the newer
and more sensitive viral load assays and also the occurrence
of viral blips may have informed the cut off for virological
failure above 1000 copies/ml on two measurements [26] in
WHO guidelines and Nigerian national guideline for ART.

Viral blip was experienced by 26 (9.1%) and 19
(6.7%) of our cohort at 24 week and 48weeks respectively,
although this may be attributed to variability in the testing
process, temporary changes in drug concentration, or
transient bursts of immune activation. Blips are not
necessarily associated with emergence of drug resistance or
worse adherence than those with consistently undetectable
VL, or lower drug levels before, during, and after viral load
blips.[27-29]

However, multiple blips, or those that start
occurring with increasing frequency, may be an early sign
of impending treatment failure. Persistent Low Level
Viraemia between 50-199 copies/ml has also been shown to
be associated with VF among ART-experienced patients
under ART. [30]

Even with the best available therapy and optimal
adherence, viral blips can occur. For this reason, guidelines
advise that VL should be checked at least twice to see if the
increase is an ongoing trend before deciding whether to
change treatment.[31,32]

Further studies may be required to evaluate the
significance of viral blips as regards transmission of HIV if
the 95-95-95 target of ending the HIV epidemic is realistic
as the emphasis of the last 95 target is to have 95% of
patients on ART with undetectable viral load.[33] Patients
now live longer on ART if they achieve sustained virologic
suppression. The median time to virologic failure in this
study was longer compared to that observed in the Swedish.
Infcare database study, which was 4.5 years [34].
Differences in the definition of VF, cohort characteristics,
and statistical design may have contributed. The study used
a cut off of 200copies/ ml at 6months and two consecutive
VL >50copies/ml and also most of the patients were
switched due to other reasons than VF, and 8% in the
Swedish cohort had NNRTI-DRM to 1L ART this goes
further to buttress on the reasons for switch to 2LART. A
study in Brazil also showed that the most frequent cause of
switch to 2L was drug toxicities rather than VF and the
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median time to VF was 40months[35]. Although this study
did not have information on genotypic resistance testing,
treatment failure was the main reason for switch to 2L
ART. In determining the outcome variable as at the latest
viral load result for the Kaplan Maier estimates, it was not
possible to repeatedly use two consecutive HIV RNA
measurements as in the definition of VF. Instead, we used a
single VL result >1000copies/ml as VF, this could have led
to some misclassification of patients as failures when in fact
this would not have been confirmed. In addition, in real
clinic situations, physicians may have only one
measurement available and that implies that decisions to
switch regimens may be based on only one measurement,
meaning that patients might be unnecessarily subjected to
treatment modifications. Studies have shown that
individuals on 1LART virologic failure experienced re-
suppression without switching [36]. To explore these
speculations, additional studies are needed. The median VL
in this study was below 100000 copies/ml. It has been
documented that higher values are independent predictors
of treatment failure and time to virologic suppression
[37,38]. This may also be the reason for the long duration to
VF in this cohort.

However, patients failing 2L ART in this cohort
have a significantly shorter duration of 2.31 years to fail.
This is important as risk factors that could contribute to
early failure like primary resistance to 2L, opportunistic
infections, drug side effects and poor adherence among
others must be investigated and addressed before and
during 2L ART.

Lost to follow up (LTFU) impact negatively on the
benefit of ART to the individual and community at large,
about a quarter of the patients where LTFU, this is lower
when compared to what was seen in Ethiopia [39]. Patients
who were LTFU may have died or defaulted treatment and
may return to care later. The median duration to LTFU in
this cohort was about 7.0 years. This period coincided with
decentralization of ART
availability, and some patients may have enrolled into care
in other centres without proper referral.

But, however, patient failing second line ART
have significant shorter duration to lost to follow up, these
are patients that are likely to have low CD4 count and

services to ensure wider

opportunistic infections and may have died without a report
in the clinic a such they are recorded as lost to follow up.
Documented mortality among the patients was
1.1% which is much lower compared to what was seen in
other African countries. This may likely be due to gross
under-reporting of mortality in the clinic and those patients
may have been captured as LTFU. A prospective study will
capture such events better. The median duration to death on
2L was about 9 years and the median time to LTFU was
7years this may suggest that death usually occurs after lost
to follow up, this may be subjected to further studies. Most
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studies in low-income countries showed that mortality is
high early after commencement of ART. [40, 41] This is
usually attributed to severe immunosuppression and
opportunistic infections.

Although no risk factor was statistically significant
in predicting VF in this cohort, this could likely be as a
result of the nature of secondary data used for the study.
Patients that have complete data and where included in the
study are likely to be adherent on their treatment and may
not exhibit significant difference and also missing data for
some variables such as sex, age, co-morbidities,
opportunistic  infections could have  contributed
significantly in this regard. But it is noteworthy that drugs
can only work in patients who take them, consequently
adherence is cardinal to a successful ART. Optimal
adherence was observed in 85.6% of the patients during
their period on first line ART. It has been shown that failure
to address patients’ poor adherence behaviour at first-line
virological failure, as indicated by sub-therapeutic drug
concentrations with/without major DRMs, placed them at
high risk of failing second-line ART. Optimal adherence
decreased marginally during 2L cART to 84.9% this was
however not statistically significant with treatment failure,
this may be attributable to the high genetic barrier of
boasted protease inhibitor that may require
mutations before VF[42]. Most of the patients are on
Tenofovir containing second-line ART which has been
shown to be less associated with treatment failure than

several

other regimens.[43]

Other risk factors that have been documented to be
associated with VF are age between 30 to 45 years, hereto-
sexual transmission, infected with HIV for less than 6
years, patients with an initial VL of >100,000 copies/ml,
low CD4 cell counts at second-line therapy initiation, use of
suboptimal second-line regimens, a negative change in
weight during the study period, a CD4 count <100
cells/mm’ at switch, and patients categorised as WHO
clinical stage IV at switch and Tuberculosis treatment were
predictors of treatment failure in other studies. Other
important factors identified as predictors of virological
failure on second line cART in Tanzania include age less
than 30years, being on first-line therapy for less than 3years
and CD4 count of less than 200cell/ml[44].

Tuberculosis treatment is an important predictor in
our environment because of its endemicity, the presence of
Tuberculosis goes with immune activation, and its
treatment interactions with protease inhibitors and the
difficult access to rifabutin could all worsen outcomes.[45]
These predictors are important for formulation of strategies
which may include continued adherence intensification and
targeted resistance testing before switching to 2L ARTART
that could improve the outcome of this subgroup of at-risk
patients identified by these predictors. A prospective study
could better identify these risk factors.
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5. Conclusion

The proportion of patients failing 2L ART
in this cohort was comparatively low to other LMIC but fall
short of target 95-95-95. There an urgent need for wide
availability of third line ART for those failing 2L.

6. Limitations of the study

Missing data on some important variables such as
viral load, age, sex, morbidities, could have impacted on the
outcome of the study since the data was collected in the
past. Therefore, the data that was included in the study are
those with the complete dependent outcome variable.

Acknowledgement

This work was funded in part by the US
Department of Health and Human Services, Health
Resources and Services Administration (US1HA02522) and
the Centers for Disease Control and Prevention (CDC)
through a cooperative agreement with APIN (PS 001058).
The contents are solely the responsibility of the authors and
do not represent the official views of the funding
institutions

References

[1]. Global HIV & AIDS statistics. 2020 fact sheet
https://www.unaids.org/en/resources/fact-sheet.
Accessed 31 May 2012

[2] Nigeria HIV/AIDS Indicator and impact survey
(NAIIS) 2018 Technical report
https://naca.gov.ng/nigeria-hiv-aids-indicator-and-
impact-survey-naiis-2018-technical-report/

NACA (2017) ‘National Strategic Framework 2017-
2021’[pdf]
https://www.childrenandaids.org/sites/default/files/20
17-11/NATIONAL-HIV-AND-AIDS-STRATEGIC-
FRAMEWORK .pdf

Wang H, Li Y, Zhang C, Han Y, Zhang X, Zhu T, et
al. Immunological and virological responses to Cart in
HIV/HBV co-infected patients from a multicenter
cohort. Aids. 2012; 26(14):1755-63. .

Wandeler G, Keiser O, Pfeiffer K, Pestilli S, Fritz C,
Labhardt ND, et al. Outcomes of antiretroviral
treatment programs in rural Southern Africa. Journal
of acquired immune deficiency syndromes. 2012;
59(2): e9-16.

Tafese Z, Berhan Y, Abebe H. Changes in nutritional,
functional and immunological status of HIV infected
adults with antiretroviral therapy. Ethiopian medical
journal. 2012; 50(1):75-87.

Sabapathy K, Ford N, Chan KN, Kyaw MK, Elema R,
Smithuis F, et al. Treatment outcomes from the
largest antiretroviral treatment program in Myanmar
(Burma): a cohort analysis of retention after scale up.
Journal of acquired immune deficiency syndromes.
2012; 60(2):e53-62.

Imaz A, Olmo M, Penaranda M, Gutierrez F, Romeu
J, Larrousse M, et al. Short-term and long-term
clinical and immunological consequences of stopping
antiretroviral therapy in HIV-infected patients with

(2].

[3].

[4].

[5].

[6].

[7].

[8].

IJBR (2021) 12 (06)

[].

[10].

[11].

[12].

[13].

[14].

[15].

[16].

[17].

[18].

[19].

[20].

Page 8 of 9

e5633

preserved immune function. Antiviral therapy. 2013;
18(1):125-30.

Ugbena R, Aberle-Grasse J, Diallo K, Bassey O, Jelpe
T, Rottinghaus E, et al. Virological response and HIV
drug resistance 12 months after antiretroviral therapy
initiatison at 2 clinics in Nigeria. Clin Infect Dis.
2012; 54 Suppl 4:S375-80.

Reepalu A, Balcha TT, Skogmar S, Jemal ZH,
Sturegard E, Medstrand P, ef al. High rates of
virological suppression in a cohort of human
immunodeficiency virus-positive adults receiving
antiretroviral therapy in ethiopian health centers
irrespective of concomitant tuberculosis. Open forum
infectious diseases. 2014; 1(1): ofu039.

National Guidelines For HIV Prevention Treatment
and Care National Aids and Sti’s Control Programme
Federal Ministry of Health 2016 Available at
http://apps.who.int/medicinedocs/documents/s23252¢

n/s23252en.pdf

Consolidated ~ Guidelines On The Use Of
Antiretroviral Drugs For Treating And Preventing Hiv
Infection. Available at 201

http://apps.who.int/iris/bitstream/handle/10665/20882
5/9789241549684 eng.pdf;jsessionid=66E121B44ES8
B5B5C082EB2198E455CA9?sequence=1

Ending AIDS Progress towards 90-90-90 targets.
Available at
http://www.unaids.org/sites/default/files/media_asset/
Global AIDS update 2020 en.pdf

Seema Patrikar, Shankar Subramaniam, Biju
Vasudevan, et al. Profile of HIV Patients on Second
Line Antiretroviral Therapy: The Indian Experience. J
AIDS Clin Res 2015, 6:5

Keiser O, Tweya H, Boulle A, Braitstein P, et al.
ART-LINC of IeDEA Study Group, Switching to
second-line antiretroviral therapy in resource-limited
settings: comparison of programmes with and without
viral load monitoring. A/DS 2009; 23: 1867-1874.
Pujades-Rodriguez M, O'Brien D, Humblet P, Calmy
A. Second-line antiretroviral therapy in resource
limited settings: the experience of Médecins Sans
Frontiéres. AIDS 2008; 22: 1305-1312.

National Bureau of Statistics (NBS) and United
Nations Children’s Fund (UNICEF) (2017) Multiple
Indicator Cluster Survey 2016-17, Survey Findings
Report[pdf]

Hakim JG, Thompson J, Kityo C, ef al, for the Europe
Africa Research Network for Evaluation of Second-
line Therapy (EARNEST) Trial Team. Lopinavir plus
nucleoside reverse-transcriptase inhibitors, lopinavir
plus raltegravir, or lopinavir monotherapy for second-
line treatment of HIV (EARNEST):144-week follow-
up results from a randomised controlled trial. Lancet
Infect Dis 2017.

Hosseinipour MC, van Oosterhout JJ, Weigel R, et al.
The public health approach to identify antiretroviral
therapy failure: high-level nucleoside reverse
transcriptase inhibitor resistance among Malawians
failing first-line antiretroviral therapy. A/DS 2009;
23:1127-34.

Kumarasamy N, Madhavan V, Venkatesh KK, et al.
High frequency of clinically significant mutations

www.ssjournals.com



Gomerep S.S et al / Virologic outcome among HIV-1 infected adults on second-line antiretroviral therapy

[21].

[22].

[24].

[25].

[26].

[27].

[28].

[29].

[30].

[31].

[33].

[34].

IJBR (2021) 12 (06)

after first-line generic highly active antiretroviral
therapy failure: implications for second-line options in
resource-limited settings. Clin Infect Dis 2009;
49:306-9.

Marconi VC, Sunpath H, Lu Z, ef al. Prevalence of
HIV-1 drug resistance after failure of a first highly
active antiretroviral therapy regimen in KwaZulu

Natal, South Africa. Clin Infect Dis 2008; 46:1589-97.

Sungkanuparph S, Manosuthi W, Kiertiburanakul S,
Chantratitra W. Tenofovir resistance among HIV-
infected patients failing a fixed-dose combination of
stavudine, lamivudine, and nevirapine in a resource-
limited setting. AIDS Patient Care STDS 2007; 21:
711-4.

. Olawale Ajosea, Siddharth Mookerjeeb, Edward J.

Millsc et al, Treatment outcomes of patients on
second-line antiretroviral therapy in resource-limited
settings: a systematic review and meta-analysis. AIDS
2012; 26: 929-938

World Health Organization. Consolidated Guidelines
On The Use Of Antiretroviral Drugs For Treating and
Preventing HIV Infection Recommendations for a
Public Health Approach. 2013.
http://apps.who.int/iris/bitstream/10665/85321/1/9789
241505727 eng.pdf?ua=1

Napravnik S, Eron JJ, Sterling TR, Juday T, Uy J,
Moore RD. Outcomes of second combination
antiretroviral therapy regimens among HIV-infected
persons in clinical care: a multicenter cohort study.
AIDS Res Hum Retroviruses. 2013; 29(3):574-80.
Nettles RE', Kieffer TL, Kwon P, ef al Intermittent
HIV-1 viremia (Blips) and drug resistance in patients
receiving HAART. JAMA. 2005; 293(7): 817-29
Miller LG et al. Episodes of transient HIV viraemia
(blips) are not associated with drops in medication
adherence. Antivir Ther 8: S396, 2003

Martinez V et al. HIV-1 intermittent viraemia in
patients  treated by  non-nucleoside reverse
transcriptase inhibitor-based regimen. 47/DS 2005; 19:
1065-1069.

Lee PK et al. HIV-1 viral load blips are of limited
clinical significance. J Antimicrob Chemother 2000;
57: 803-805.

Vandenhende MA, Perrier A, Bonnet F et al, Risk of
virological failure in HIV-l-infected patients
experiencing low-level viraemia under active
antiretroviral therapy (ANRS CO03 cohort study).
Antivir Ther. 2015; 20(6): 655-60.

Jones LE and Perelson AS. Transient viremia, plasma
viral load, and reservoir replenishment in HIV-
infected patients on antiretroviral therapy. J Acquir
Immune Defic Syndr 2007; 45: 483-493.

. Hunt PW et al. Continued CD4 cell count increases in

HIV-infected adults experiencing 4 years of viral
suppression on antiretroviral therapy. AIDS 2003; 17:
1907-1915.

UNAIDS Issues New Fast-Track Strategy to End
AIDS by 2030
https://www.pedaids.org/2014/11/20/unaids-issues-
new-fast-track-strategy-to-end-aids-by-2030/
Hiaggblom A, Santacatterina M, Neogi U, Gisslen M,
Hejdeman B, Flamholc L, et al. Effect of therapy

[35].

[36].

[37].

[38].

[39].

[40].

[41].

[42].

[43].

[44].

[45].

Page 9 of 9

e5633

switch on time to second-line antiretroviral treatment
failure in HIV-infected patients. PLoS ONE 2017,
12(7): e0180140.

Cardoso SW, Luz PM, Velasque L, et al. Outcomes of
second-line combination antiretroviral therapy for
HIV-infected patients: a cohort study from Rio de
Janeiro, Brazil. BMC Infect Dis. 2014; 14:699.

Gupta RK, Goodall RL, Ranopa M, Kityo C, Munderi
P, Lyagoba F, Mugarura L, Gilks CF, Kaleebu P,
Pillay D, Group DV, Trial T. High Rate of HIV
Resuppression After Viral Failure on First-line
Antiretroviral Therapy in the Absence of Switch to
Second-line Therapy. Clin Infect Dis. 2014; 58(7):
1023-1026.

Van Leth F, Andrews S, Grinsztejn B, Wilkins E,
Lazanas MK, Lange JM, Montaner J, 2NN Study
Group. The effect of baseline CD4 cell count and
HIV-1 viral load on the efficacy and safety of
nevirapine or efavirenz-based first-line HAART. Aids.
2005; 19(5): 463-71.

Taiwo B, Zheng L, Gallien S, Matining RM,
Kuritzkes DR, Wilson CC, Berzins BI, Acosta EP,
Bastow B, Kim PS, Eron Jr JJ. Efficacy of a
nucleoside-sparing regimen of darunavir/ritonavir
plus raltegravir in treatment-naive HIV-1-infected
patients (ACTG A5262). AIDS (London, England).
2011 Nov 13;25(17):2113.

Berheto TM, Haile DB, Mohammed S. Predictors of
Loss to follow-up in Patients Living with HIV/AIDS
after Initiation of Antiretroviral Therapy. N Am J Med
Sci. 2014; 6(9):453-9.

Laxmi Bhatta E, Elise Klouman, Keshab Deuba et al.
Survival on antiretroviral treatment among adult HIV-
infected patients in Nepal: a retrospective cohort study
in far-western Region, 2006-2011. BMC Infectious
Diseases 2013; 13:604.

Damtew B, Mengistie B, Alemayehu T. Survival and
determinants of mortality in adult HIV/Aids patients
initiating antiretroviral therapy in Somali Region,
Eastern Ethiopia. Pan Afr Med J. 2015; 22: 138.
Andrew D. Luber. Genetic barriers to resistance and
impact on clinical response. Med Gen Med. 2005;
7(3):69.

Gilles Wandeler, Olivia Keiser, Lloyd Mulenga, MD
et al. Tenofovir in second-line ART in Zambia and
South Africa: Collaborative analysis of cohort studies
J Acquir Immune Defic Syndr. 2012 September 1;
61(1): 41-48. doi:10.1097/QAI1.0b013e3182632540
Daniel W. Gunda, Semvua B. Kilonzo, Tarcisius
Mtaki et al. Magnitude and correlates of virological
failure among adult HIV patients receiving PI based
second line ART regimens in north western Tanzania;
a case control study. BMC Infectious Diseases 2019;
19: 235.

Dami Collier, Collins Iwuji, Anne Derache et al.
Virological Outcomes of Second-line Protease
Inhibitor-Based Treatment for Human
Immunodeficiency Virus Type 1 in a High-Prevalence
Rural South African Setting: A Competing-Risks
Prospective Cohort Analysis. CID 2017; 64: 1006-
1016.

www.ssjournals.com



