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Abstract

Background—The durability of first-line regimen is important to achieve long-term treatment 

success for the management of HIV infection. Our analysis describes the duration of sequential 

ART regimens and identifies the determinants leading to treatment change in HIV-positive patients 

initiating in Asia.

Methods—All HIV-positive adult patients initiating first-line ART in 2003–2013, from eight 

clinical sites among seven countries in Asia. Patient follow-up was to May 2014. Kaplan-Meier 

curves were used to estimate the time to second-line ART and third-line ART regimen. Factors 

associated with treatment durability were assessed using Cox proportional hazards model.

Results—A total of 16,962 patients initiated first-line ART. Of these, 4,336 patients initiated 

second-line ART over 38,798 person-years (pys), a crude rate of 11.2 (95% CI 10.8, 11.5) per 100 

pys. The probability of being on first-line ART increased from 83.7% (95% CI 82.1, 85.1%) in 

2003–2005 to 87.9% (95% CI 87.1, 88.6%) in 2010–2013. Third-line ART was initiated by 1,135 

patients over 8,078 pys, a crude rate of 14.0 (95% CI 13.3, 14.9) per 100 pys. The probability of 
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continuing second-line ART significantly increased from 64.9% (95% CI 58.5, 70.6%) in 2003–

2005 to 86.2% (95% CI 84.7, 87.6%) in 2010–2013.

Conclusions—Rates of discontinuation of first- and second-line regimens have decreased over 

the last decade in Asia. Subsequent regimens were of shorter duration compared to the first-line 

regimen initiated in the same year period. Lower CD4+ T-cell count and the use of suboptimal 

regimens were important factors associated with higher risk of treatment switch.

Introduction

The introduction of combination antiretroviral treatment (ART) has dramatically changed 

the course of HIV infection, leading to a drastic reduction in morbidity and mortality in the 

HIV-positive population [1–3]. The benefits of using ART have been well described 

including immunologic repletion, durable virological suppression and a substantial decline 

in the incidence of AIDS-related diseases [4–7]. However, ART is not curative and HIV has 

become a chronic disease which demands lifelong treatment.

The durability of first-line regimen is particularly important to achieve long-term treatment 

success for the management of HIV infection. Subsequent regimens are more complex, 

costly and have exhibited progressively shorter durability [8,9]. Factors associated with 

regimen longevity include adherence [10,11], patient profile [12], regimen complexity [13], 

drug tolerance and toxicity [14], and country income or HIV monitoring levels [15]. In 

resource-rich settings, ART regimens are individualized in order to minimize these factors, 

increasing the chance for a successful long term HIV outcome.

In the Asia-Pacific region, with an estimated 4.9 million people living with HIV and an 

overall treatment coverage of 51% [16], access to treatment options beyond first-line and to 

virological and immunological monitoring remains limited [17]. WHO has proposed a 

public-health approach to ART based on standardized simplified treatment protocols, tools 

and approaches to clinical decision-making [18]. Most countries within the region have 

implemented these strategies [19]. ART durability experienced in clinical practice is useful 

for predicting lifelong treatment requirements and examining future needs of second- and 

third-line ART regimens.

However, there are few data published on the durability of ART regimens and the factors 

that limit their success in the Asia-Pacific region. The aim of this study is to examine the 

time until second- and third-line ART regimens from first-line ART regimen and to identify 

the determinants leading to treatment change in HIV-positive patients attending care in a 

regional research network in the Asia-Pacific region between 2003 and 2013.

Methods

The study population consisted of patients enrolled in the TREAT Asia HIV Observational 

Database-Low Intensity TransfEr (TAHOD-LITE) sub study of the TREAT Asia HIV 

Observational Database (TAHOD), part of the IeDEA (International Epidemiology 

Databases to Evaluate AIDS) global cohort consortium. While TAHOD collects rich clinical 

data on a subset of patients seen at 20 clinical sites in Asia [20], TAHOD-LITE collects data 
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on all patients seen at eight sites from Cambodia, Hong Kong, India, Indonesia, Singapore, 

South Korea and Vietnam. A more detailed description of TAHOD-LITE has been described 

previously [21]. Briefly, patient data routinely collected at clinic visits, including patient 

demographics, hepatitis serology, HIV-related laboratory test results and ART history, are 

anonymized and then electronically transferred to the Kirby Institute, UNSW Australia. 

Patients are followed-up as they attend routine clinic visits. Currently, patient data are 

available to May 2014. Ethical approvals were obtained for TAHOD-LITE from Institutional 

Review boards (IRBs) at each participating site, the University of New South Wales and the 

coordinating center at TREAT Asia/amfAR. Written consent is collected only if required by 

the site-specific IRB.

The primary objective was to analyse and describe the trends in, and factors associated with, 

treatment durability on first- and second-line ART regimens as well as to assess the need for 

second-line ART regimen for each country and overall. Secondary study objectives were to 

describe the temporal changes in first-, second- and third-line ART regimens for each 

country and overall.

Patients were included in this analysis if they were aged over 18 years, initiated an ART 

regimen consisting of three or more antiretroviral (ARV) drugs from 01 January 2003 to 31 

December 2013, and had at least one subsequent visit after ART initiation. The first ART 

regimen was defined as initiating a regimen consisting of three or more ARV drugs for ≥14 

days. Second-line ART regimen was defined as a subsequent regimen which had at least one 

drug class change or two individual drug changes within NRTI drug class that was 

undertaken for ≥14 days. Third-line ART regimen was the next regimen which had at least 

one drug class change or two individual drug changes within a drug class that was 

undertaken for ≥14 days. Changes in drug regimens could have been made for any reason 

(for example, failure, toxicity, simplification), and may have not been correlated with CD4+ 

T-cell count, viral load, or reasons for change. Alterations to dosage were not considered.

Statistical analyses

First-line ART durability was considered as the time from first-line ART initiation to 

second-line ART initiation. Second-line ART durability was considered as the time from 

second-line ART initiation to third-line ART initiation. If a patient had a treatment break 

between ART regimens, then the date of ceasing the prior ART was taken as the end date for 

the previous regimen and the initiation date of the subsequent regimen was taken as the start 

date of the next regimen (that is, time during treatment breaks was not included). Patients 

who were lost to follow up (LTFU) or had ceased a regimen without starting another 

regimen during the follow-up period were censored. The censor date was defined as the date 

of death, most recent clinic visit or date of ceasing ART treatment, whichever occurred first. 

Kaplan-Meier curves were used to estimate the probability of remaining on the given 

regimen, by the year of ART initiation, for each country and overall. Log-rank tests were 

used to determine whether regimen switching was significantly different between the years 

of ART initiation.

A Cox proportional hazards model, stratified by clinical site, was used to evaluate the risk 

factors associated with treatment durability. The predictor variables, selected a priori, 
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included year of ART initiation, age (years), sex, mode of HIV exposure, baseline HIV viral 

load, baseline CD4+ T-cell count, ART regimen, previous mono/duo antiretroviral exposure, 

and hepatitis B co-infection (surface antigen; HBV) and hepatitis C co-infection (antibody; 

HCV). Year of ART initiation was categorized into three groups (2003–2005, 2006–2009, 

2010–2013), which aligned with major modifications to WHO recommendations including 

ART scale-up from 2003, no longer recommended stavudine (d4T) for first-line regimen in 

2006 and earlier ART initiation at higher CD4+ T-cell counts in 2010–2013 [22–25]. 

Baseline laboratory results were considered the result closest to, and within 6 months, of 

initiation of the given ART regimen. The ART regimens were also described, by year of 

initiation, using histograms.

Data were analysed using Stata version 14 (Stata Corporation, College Station, Texas, USA) 

and SAS software (Version 9.4 for Windows; SAS Institute Inc., Cary, NC, USA).

Results

A total of 16,962 patients, aged 18 years or older, had initiated a first-line ART regimen 

from 1 January 2003 to 31 December 2013, and had subsequent follow-up visits. Of these, 

4,336 had initiated a second-line ART and 1,135 a third-line ART.

Patient Characteristics

A summary of patient demographics by first-, second- and third-line ART regimen is given 

in Table 1. The majority of the patients were male (69%) aged between 31–40 years (45%), 

had heterosexual mode of HIV exposure (80%), and initiated ART in recent years (46% in 

2010–2013). Most patients had not been tested for hepatitis B (45%) or hepatitis C (50%) 

during follow-up. The median CD4+ T-cell count prior to first-line ART regimen initiation 

was 136 cells/μl (IQR 50–231). The median HIV viral load prior to first-line ART regimen 

initiation was 110,782 copies/ml (IQR 30,500–372,000).

ART regimens over time

NRTI and non-nucleoside reverse transcriptase inhibitors (NNRTI) use in the first-line ART 

regimen remained high (>95%) while protease inhibitor (PI) use was minimal (<5%), 

regardless of the year of ART initiation (Figure 1A). NNRTI use in the second-line ART 

regimen decreased to less than 60% of patients, remaining relatively stable across year of 

ART initiation while PI use in the second-line ART regimen steadily increased over time 

(Figure 1B). In the third-line regimen, NNRTI use steadily decreased from 47% in 2003–

2005 to 33% in 2010–2013 and PI use has remained stable. In 2010–2013, there was an 

increase in the use of other classes, which was mainly attributed to greater raltegravir use at 

some clinics (8.5% of patients overall; Figure 1C).

Nearly all NRTI drugs were combined with lamivudine (3TC) or emtricitabine (FTC). 

Stavudine (d4T) + 3TC/FTC use has been decreasing while tenofovir (TDF) + 3TC/FTC use 

has been increasing, over time, in first-, second- and third-line ART regimens (Figure 2A). 

In the first-line ART, efavirenz (EFV) use had increased from 27% in 2003–2005 to 62% in 

2010–2013 while nevirapine (NVP) use decreased from 73% in 2003–2005 to 38% in 2010–

2013. EFV and NVP use remained stable over time in second- and third-line ART (Figure 
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2B). Patterns of PI drug use were similar in first-, second- and third-line regimens. There 

was a decrease in indinavir (IDV) use to <1% in 2010–2013 and concurrent increases in 

atazanavir/ritonavir (ATV) use to 40–60% in recent years. Lopinavir/ritonavir (LPV) was 

more prominently used in the first-line ART regimen (45–50%) than the second- (30–40%) 

or third-line (30–40%) regimens (Figure 2C).

Treatment durability over time

The median duration of follow-up for those on their first-line ART regimen was 19 months 

(IQR: 6–41 months). Of these 16,962 patients, 4,336 patients had initiated a second-line 

ART regimen over 38,798.7 person-years (pys), a crude rate of 11.2 (95% CI: 10.8, 11.5) per 

100 pys. Overall, at 1 year of follow-up, 4,598 patients (27%) had been censored (2003–

2005, n=723; 2006–2009, n=1,279; 2010–2013, n=2,596). The probability of continuing a 

first-line ART regimen at 1 year of follow-up when initiating in 2003–2005 was 83.7% (95% 

CI: 82.1, 85.1%), in 2006–2009 was 85.7% (95% CI: 84.8, 86.6%), in 2010–2013 was 

87.9% (95% CI: 87.1, 88.6%; Figure 3A). Overall, the probability of continuing a first-line 

ART regimen was significantly higher in more recent time periods (P-value <0.001). This 

trend was also apparent when stratified by country (Additional file 1).

The median duration of follow-up for those on the second-line ART regimen was 15 months 

(IQR: 5–33 months). Of these 4,336 patients, 1,135 patients had initiated a third-line ART 

regimen over 8,078.5 pys, a crude rate of 14.0 (95% CI: 13.3, 14.9) per 100 pys. Overall, at 

1 year of follow-up, 1,257 patients (29%) had been censored (2003–2005, n=45; 2006–2009, 

n=197; 2010–2013, n=1,015). The probability of continuing a second-line ART regimen at 1 

year of follow-up when initiating in 2003–2005 was 64.9% (95% CI: 58.5, 70.6%), in 2006–

2009 was 79.0% (95% CI 76.7, 81.1%), in 2010–2013 was 86.2% (95% CI 84.7, 87.6% 

Figure 3B). The overall probability of continuing a second-line ART regimen was 

significantly higher for those initiating in recent years (P-value <0.001). When stratified by 

country, this trend was also apparent (Additional file 2).

As a small proportion of the total number of patients initiated a third-line ART regimen 

(6.6%), the multivariate analysis of risk factors associated with treatment durability was 

limited to first-line ART regimen durability. In the univariate model, stratified by clinical 

site, factors associated with lower first-line ART durability included male sex, low CD4+ T-

cell count, first-line ART regimen and previous mono/dual therapy exposure (Table 2). Year 

of ART initiation was also borderline significantly associated with first-line ART treatment 

durability. However, this effect did not remain in the stratified multivariate model (Table 2). 

In the multivariate model, other factors significantly associated with a greater hazard risk of 

changing from a first-line ART to a second-line ART regimen included being aged 31–40 vs 

≤31 years (HR: 1.08, 95% CI 1.00, 1.17), initiating a regimen containing NRTI+PI (HR: 

1.45, 95% CI 1.27, 1.65) or other (HR: 2.06, 95% CI 1.52, 2.81) compared to NRTI+NNRTI 

and previous mono/dual antiretroviral therapy (HR: 1.76, 95% CI 1.55, 2.00). While factors 

associated with a lower hazard of changing from a first-line ART to a second-line ART 

regimen included female vs male sex (HR: 0.90, 95% CI 0.84, 0.97), higher CD4+ T-cell 

count (≥201 vs ≤50: HR: 0.72, 95% CI 0.65, 0.79).
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As there were large proportions of missing data for some covariates, including pre-ART HIV 

viral load, pre-ART CD4+ T-cell count, HBV and HCV, we performed a sensitivity analysis 

for the multivariate model examining risk factors associated with treatment durability. We 

excluded patients who did not have a pre-ART CD4+ T-cell count, assumed patients not 

tested for HBV or HCV were negative and excluded pre-ART HIV viral load from the 

model. The model included 14,454 patients of which 3,502 initiated a second-line ART 

regimen over 33,320.0 pys of follow-up. We found similar risk factors to the main analysis 

where a greater hazard risk of changing from first-line ART regimen to second-line ART 

regimen was associated with lower pre-ART CD4+ T-cell count, initiating a regimen 

containing NRTI+PI or other, and previous exposure to mono/dual therapy (Additional file 

3). Unlike the main analysis, age at ART initiation and sex were not significantly associated 

with first-line ART regimen durability. However, HR estimates were relatively similar for 

the main analysis (age 31–40 years, HR: 1.08, 95% CI 1.00, 1.17; female sex, HR: 0.90, 

95% CI 0.84, 0.97) and the sensitivity analysis (age 31–40 years, HR: 1.05, 95% CI 0.96, 

1.14; female sex, HR: 0.96, 95% CI 0.88, 1.04).

Discussion

In this study of 16,962 HIV-positive patients enrolled from eight clinical sites in Asia we 

found that, the 12-month probability of continuing a first-line ART regimen increased over 

time from 83.7% in 2003–2005 to 87.9% in 2010–2013. Sequential regimens were of 

progressively shorter duration, supporting that first-line treatment is the best opportunity for 

obtaining durable viral suppression. Other factors associated with increased risk of treatment 

switch included lower CD4+ T-cell cell count at ART initiation, male sex, initiating any 

regimen combination besides NRTI+NNRTI and previous mono/dual antiretroviral therapy.

The probability of continuing first-line ART regimens has increased over the past decade in 

the Asia-Pacific region, confirming previous findings [26–28]. This was likely a result of 

several factors. First, the changes in the composition of first-line ART regimens that reflect 

the availability of stronger, newer and better-tolerated antiretroviral drugs. For instance, 

during the earlier period of our cohort (2003–2005), more than 70% of prescribed first-line 

ART regimens included d4T, whose use is associated with several treatment limiting side 

effects [29,30]. During the most recent time period analyzed (2010–2013) and following the 

WHO recommendations of transitioning away from the use of d4T, this agent was received 

by less than 20% of our cohort contrasting with an increase of TDF use, which has a more 

favorable safety profile [29,31]. Second, an increase in the average CD4+ T-cell cell counts 

at ART initiation in the last decade that reflects recent changes in the guidelines for 

treatment initiation [21,32,33]. Finally, patients in the earlier period were more likely to 

receive prior suboptimal mono or dual therapy before commencing combination ART, which 

has been related to drug resistance and subsequent virological and treatment failure [34].

The rate of discontinuation of a first-line regimen in our study was substantially lower than 

those in other observational cohorts from developed countries where treatment modifications 

rates were higher, 36% to 54% [14,35,36]. The limited access to alternative regimens in our 

region may affect the clinicians’ decision to initiate new regimens. Patients in developed 

countries are also followed more closely making it easier to identify potential intolerance or 
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toxicities, both consistently described as main reasons affecting treatment durability 

[12,35,37].

As previously reported [28,38,39]a low CD4+ T-cell cell count when starting ART is an 

important predictor for first-line regimen discontinuation. Patients initiating therapy at 

higher CD4+ T-cell count are less likely to suffer from other HIV-related illnesses that 

require treatment with other drugs that could interact with the current regimen (for example, 

anti-tuberculosis medicines) [40]. Those results indicate that prompt ART initiation not only 

reduces the high mortality during the initial months of ART [40,41] but also can help to 

reduce the risk of early failure and thus preserve first-line regimens use. Initial therapies 

other than NRTIs+NNRTI combinations were also associated with discontinuation. Similar 

observations were reported by Palella et al. [8] where durable treatment success was 

associated with being antiretroviral naive before initiation of a first-line HAART regimen. 

Men were more likely to discontinue than women, a finding which has not been seen in 

other studies, and may be related to the minimal referral into our ART clinics from 

prevention of mother-to-child transmission programs [14,28].

PIs and integrase inhibitors are less commonly used in developing countries as a first-line 

regimen due to high cost and limited availability. The 2013 WHO guideline recommends a 

combination of ATV/r or LPV/r with two NRTIs as the preferred strategy after first-line 

therapy with NNRTIs has failed [42,43]. In our cohort, the inclusion of PIs in initial ART 

regimens was minimal. The same results were reported in a previous analysis of our cohort, 

which found that the use of PI-based first-line ART that was more common in the 1990s was 

taken over by the scale-up of NNRTI-based regimens across the region [44]. First-generation 

PI use (for example, indinavir) in second-line ART regimens then increased over time, 

consistent with WHO guidelines. Indinavir use decreased substantially in recent years in our 

cohort following the increase in ATV/r use, as would be expected due to treatment-limiting 

adverse effects.

There were limitations to our analysis. First, we used observational data from six countries 

in the Asia-Pacific region where most had only one self-selected contributing clinical site. 

Hence, our findings should not be interpreted as representative of a specific country or the 

entire region. In addition, there were large proportions of missing data for some patient data 

collected. In particular, HIV viral load is likely to be targeted rather than routine, so these 

data could not be considered completely missing at random (CMAR). Thus, we advise 

caution to not overly interpret findings where data is not CMAR as findings may be bias. 

However, our sensitivity analysis including patients with complete data at baseline found 

similar risk factors associated with first -line ART regimen durability. Second, we were 

limited in describing the durability of first-line regimen for those initiating in recent years 

because of reduced follow-up on these patients. Third, we had few patients receiving 

second- and third-line ART regimens and thus, the estimates for second-line regimen 

durability should be cautiously interpreted. Fourth, patients LTFU were censored, so we 

were unable to determine whether they had actually stopped their treatment or not. However, 

as previously reported in a study of TAHOD-LITE [21], the LTFU rate in this cohort was 

relatively low and consistent across periods of ART initiation. Fifth, although the countries 

in our cohort have adopted the WHO ART guidelines, the limited number of data variables 
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collected did not allow for investigation of other widely accepted reasons for poor regimen 

durability or shifting to second- and third-line, such as adverse events, or poor adherence. 

Last, HIV viral load testing were not widely available in all sites and thus further regimens 

were guided based on clinical and CD4+ T-cell count criteria.

In summary, our study describes trends of durability of ART regimens in an Asia-Pacific 

observational cohort over the past decade. Discontinuation rates have decreased over time, 

likely related to improvements in the individual drugs used in first-line ART regimens. 

Lower CD4+ T-cell count and the use of suboptimal regimens were associated with a higher 

risk of treatment switch.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Proportion of patients initiating in each drug class, by year of ART initiation
(A) First-line regimen (drugs initiated in other drug class for first-line regimen included: 

raltegravir [0.4% overall]; clinical trial drug [<0.1%]). (B) Second-line regimen (drugs 

initiated in other drug class for second regimen included: raltegravir [3.9%]; clinical trial 

drug [1.8%]). (C) Third-line regimen (drugs initiated in other drug class for third regimen 

included: raltegravir [8.5%]; cobicistat [0.5%]; elvitegravir [0.5%]; clinical trial drug 

[3.8%]). NNRTI, non-nucleoside reverse transcriptase inhibitor; NRTI, nucleoside reverse 

transcriptase inhibitor; PI, protease inhibitor.
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Figure 2. Proportion of patients initiating ARV drugs within each drug class for first-, second- 
and third-line regimen, by year of ART initiation
(A) Nucleoside reverse transcriptase inhibitor (NRTI) drug combinations (other NRTI drugs 

initiated included: abacavir or abacavir +3TC/FTC [first-line regimen: 2.8% overall; second-

line regimen: 5.4%; third-line regimen: 7.4%]; didanosine or didanosine +3TC/FTC [first-

line regimen: 1.0%; second-line regimen: 4.9%; third-line regimen: 5.4%]; stavudine [first-

line regimen: 0.1%; second-line regimen: 0.4%; third-line regimen: 0.8%]; zalcitabine [first-

line regimen: <0.1%]; zidovudine [first-line regimen: 0.1%; second-line regimen: 1.1%; 

third-line regimen: 1.2%]; tenofovir [first-line regimen: <0.1%; second-line regimen: 1.2%; 

third-line regimen: 2.0%]; adefovir [second-line regimen: <0.1%]). (B) Non-nucleoside 

reverse transcriptase inhibitor (NNRTI) drugs (not represented NNRTI drugs initiated 

included: DPC 083 [first-line regimen: <0.1%; second-line regimen: <0.1%]; etravirine 

[first-line regimen: <0.1%; third-line regimen: 0.4%]; rilpivirine [first-line regimen: <0.1%; 

second-line regimen: 0.1%; third-line regimen: 0.4%]). (C) Protease inhibitor (PI) drugs 

(other PI drugs initiated included: nelfinavir [first-line regimen: 1.6%; second-line regimen: 

0.7%; third-line regimen: 0.9%]; ritonavir [first-line regimen: 0.4%; second-line regimen: 

0.2%; third-line regimen: 0.2%]; saquinavir [first-line regimen: 1.8%; second-line regimen 

1.5%; third-line regimen: 0.9%]; darunavir [first-line regimen: 3.2%; second-line regimen: 

1.4%; third-line regimen: 3.3%]; amprenavir [second-line regimen: <0.1%; third-line 

regimen: 0.2%]). ATV, atazanavir/ritonavir; AZT, zidovudine; d4T, stavudine; EFV, 
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efavirenz; IDV, indinavir; LPV, lopinavir/ritonavir; NVP, nevirapine; TDF, tenofovir; 3TC/

FTC, lamivudine/emtricitabine.
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Figure 3. Treatment durability or time to treatment switch for all countries, by year of ART 
initiation
(A) Time to second-line regimen from first-line regimen initiation. (B) Time to third-line 

regimen from second regimen initiation. ART, antiretroviral therapy. aLog rank test for 

trend.
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Table 1

Demographics of patients by first-, second- and third-line ART regimen

First-line regimen (n= 16,962) Second-line regimen (n= 
4,336)

Third-line regimen (n= 
1,135)

Year of ART initiation

 2003–2005 2,874 (17) 274 (6) 72 (6)

 2006–2009 6,248 (37) 1,473 (34) 381 (34)

 2010–2013 7,840 (46) 2,589 (60) 682 (60)

Age at ART initiation

 ≤30 years 4,328 (25) 630 (14) 139 (12)

 31–40 years 7,648 (45) 1,981 (46) 482 (42)

 41–50 years 3,335 (20) 1,161 (27) 361 (32)

 51+ years 1,651 (10) 564 (13) 153 (14)

 Median (IQR) 36 (30–42) 38 (33–45) 40 (34–46)

Sex

 Male 11,637 (69) 3,155 (73) 843 (74)

 Female 5,309 (31) 1,176 (27) 292 (26)

 Transgender 16 (<1) 5 (<0.2) 0 (-)

Mode of HIV exposure

 Heterosexual 13,549 (80) 3,445 (79) 917 (81)

 Homosexual 1,300 (8) 407 (9) 102 (9)

 Injecting drug user 780 (4) 132 (3) 28 (2)

 Other/Unknown 1,333 (8) 352 (8) 88 (8)

Hepatitis B (surface antigen) co-infection 
(ever)

 Positive 886 (5) 227 (5) 42 (4)

 Negative 8,510 (50) 2,192 (51) 562 (49)

 Not tested 7,566 (45) 1,917 (44) 531 (47)

Hepatitis C (antibody) co-infection (ever)

 Positive 1,027 (6) 187 (4) 40 (3)

 Negative 7,456 (44) 1,924 (45) 464 (41)

 Not tested 8,479 (50) 2,225 (51) 631 (56)

CD4+ T-cell count at ART initiation

 ≤50 cells/μl 3,623 (21) 532 (12) 149 (13)

 51–100 cells/μl 2,291 (13) 424 (10) 106 (9)

 101–200 cells/μl 3,848 (23) 802 (18) 199 (18)

 >200 cells/μl 4,692 (28) 1,844 (43) 485 (43)

 Not tested 2,508 (15) 734 (17) 196 (17)

 Median (IQR) 136 (50–231) 207 (93–371) 214 (88–390)

HIV viral load at ART initiation

 <1,000 copies/ml 141 (1) 618 (14) 196 (17)

 1,000–10,000 copies/ml 310 (2) 137 (3) 34 (3)

 ≥10,001 copies/ml 3,147 (18) 692 (16) 172 (15)
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First-line regimen (n= 16,962) Second-line regimen (n= 
4,336)

Third-line regimen (n= 
1,135)

 Not tested 13,364 (79) 2,889 (67) 733 (65)

 Median (IQR) 110,782 (30,500–372,000) 6,080 (49–106,000) 1,628 (49–103,046)

ART regimen

 NRTI+NNRTI 16,030 (94) 2,287 (53) 412 (36)

 NRTI+PI 819 (5) 1,504 (35) 509 (45)

 Other 113 (1) 545 (12) 214 (19)

Previous mono/dual therapy

 No 16,365 (96) 4,061 (94) 1,022 (90)

 Yes 597 (4) 275 (6) 113 (10)

Data are n (%) unless otherwise indicated. ART, antiretroviral therapy; NNRTI, non-nucleoside reverse transcriptase inhibitor; NRTI, nucleoside 
reverse transcriptase inhibitor; PI, protease inhibitor.
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