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Abstract

Purpose—To assess the incidence and predictors of post-suppression virologic rebound (VR) 

among adolescents on stable combination antiretroviral therapy (cART) in Asia.
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Methods—Perinatally HIV-infected Asian adolescents (10-19 years) with documented virologic 

suppression [two consecutive viral loads (VL) <400 copies/ml >6 months apart] were included. 

Baseline was the date of the first VL <400 copies/ml at age >10 years, or the 10th birthday for 

those with prior suppression. Cox proportional hazards models were used to identify predictors of 

post-suppression VR (VL >1000 copies/ml).

Results—Of 1379 eligible adolescents, 47% were males. At baseline, 22% were receiving 

protease inhibitor (PI)-containing regimens; median CD4 cell count (IQR) was 685 (448-937) 

cells/mm3; 2% had pre-adolescent virologic failure (VF) before subsequent suppression. During 

adolescence, 180 individuals (13%) experienced post-suppression VR at a rate of 3.4 (95%CI: 

2.9-3.9) per 100 person-years, which was consistent over time. Median time to VR during 

adolescence (IQR) was 3.3 (2.1-4.8) years. Wasting (weight-for-age z-score <-2.5), being raised 

by grandparents, receiving second-line PI-based regimens, starting cART after 2005, and having 

pre-adolescent VF were independent predictors of adolescent VR. At VR, median age, CD4 cell 

count, and VL (IQR) were 14.8 (13.2-16.4) years, 507 (325-723) cells/mm3, and 4.1 (3.5-4.7) 

log10 copies/ml, respectively.

Conclusions—A modest and consistent incidence of post-suppression VR was documented 

during adolescence in our cohort. Having poor weight, receiving second-line regimens, and prior 

VF were associated with an increased VR rate. Adolescents at higher risk of VR may benefit from 

more intensive VL monitoring to enhance adherence management.
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Advances in combination antiretroviral therapy (cART) have made it possible for HIV 

infection to be a chronic and manageable life-long illness [1-3]. In countries where cART is 

available and accessible, people with HIV can achieve improved life expectancy and a better 

quality of life [4-6]. As a consequence, children with perinatally acquired HIV infection can 

grow up into adolescence and young adulthood, resulting in increased numbers of these 

populations worldwide [7,8].

Adolescence is a transitional stage from childhood to adulthood during which individuals 

experience accelerated physical growth, as well as cognitive, emotional, social and 

behavioral maturation. Adolescents express their needs for autonomy and independence, and 

can have a preoccupation with self-image, and a tendency to engage in risk-taking behaviors 

[9]. Since most perinatally HIV-infected adolescents currently in care largely initiated cART 

earlier in childhood, they frequently struggle with adherence to their life-long medications 

and risk discontinuing treatment during this critical period of emotional and neurocognitive 

development [10,11]. Thus, it is challenging to maintain continuous and virologically 

suppressive HIV treatment for this unique and vulnerable population.

Virologic rebound (VR) after suppression on cART has been reported in perinatally HIV-

infected youth (cumulative incidence: 19%) and adults (cumulative incidence: 6-42%), using 

the definition of plasma viral load (VL) >400 copies/ml [12-15]. A study comparing the risk 

of VR between non-perinatally HIV-infected adolescents and adults found that adolescents 
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had a significantly greater incidence than adults (6 months after initial suppression: 

cumulative incidence 31% vs. 17%; P = 0.02; and 12 months after initial suppression: 

cumulative incidence 42% vs. 20%; P = 0.004) [16]. Previously reported predictors of VR in 

HIV-infected individuals included younger age, female sex, being heavily treatment 

experienced, receiving complicated regimens, poor immunologic and virologic status, and 

having persistent low-level viremia [13-15,17]. However, these studies have rarely included 

adolescents in Asia. We therefore assessed the incidence and predictors of VR in perinatally 

HIV-infected Asian adolescents on stable cART with previously undetectable virus levels.

Methods

Study cohort and population

The TREAT Asia Pediatric HIV Observational Database (TApHOD) is a multicenter, 

longitudinal observational cohort of children and adolescents living with HIV in the Asia-

Pacific region established in 2008. This cohort contributes to the US National Institutes of 

Health's International Epidemiology Databases to Evaluate AIDS (IeDEA) global 

consortium and the data collection methods have been previously described [18,19]. Almost 

all of youth in the cohort were enrolled during childhood and were followed through 

adolescence. Non-nucleoside reverse transcriptase inhibitor (NNRTI)-based cART is usually 

prescribed as the first-line regimen, whereas boosted protease inhibitor (PI)-based second-

line regimens are recommended for these individuals failing their first-line treatment. In 

September 2014, TApHOD included data from 5609 children and adolescents who had ever 

received care from one of 16 pediatric clinical programs in Cambodia (n = 1), India (n = 1), 

Indonesia (n = 2), Malaysia (n = 4), Thailand (n = 5), or Vietnam (n = 3). These sites are 

predominantly public or university-based pediatric HIV referral clinics. The cohort is 

coordinated by TREAT Asia/amfAR (Bangkok, Thailand) with data management and 

statistical analysis support from the Kirby Institute, University of New South Wales (Sydney, 

Australia).

Perinatally HIV-infected Asian adolescents aged between 10 and 19 years enrolled in 

TApHOD through September 2014 were included in the analysis if they had been on cART 

(defined as a regimen containing at least three antiretroviral drugs), and had a documented 

period of virologic suppression (defined as two consecutive plasma VL measurements <400 

copies/ml at least six months apart) before or during adolescence. Adolescents exposed to 

mono- or dual-therapy prior to cART initiation were excluded.

Data collection

Data included in this analysis were transferred to TApHOD through September 2014. 

Baseline was the date of the first of the two plasma VL measurement <400 copies/ml for 

adolescents experiencing their first period of virologic suppression at age 10 years or more, 

or the 10th birthday for those achieving prior suppression. Demographic characteristics, 

anthropometric measurements, and HIV-related parameters were abstracted from the 

database. The window period for weight, height, hemoglobin level, and baseline CD4 cell 

count was within three months of the date of interest. The measurement taken closest to that 

date was used in the analysis. Weight, height and body mass index [BMI, weight (kg)/height 
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(m2)] measurements were transformed into age- and sex-standardized z-scores. Weight-for-

age z-scores (WAZ) were calculated using the 1977 National Center for Health Statistics/

World Health Organization (WHO) reference because the 2007 WHO weight charts are only 

for children up to 10 years [20]. Height-for-age (HAZ) and BMI-for-age z-scores were 

calculated using the 2007 WHO growth references [21]. Severity of anemia was defined by 

using the Division of AIDS toxicity table (version 2.0, November 2014) [22]. Primary 

caregiver, orphan status, residential status and school attendance, as well as the most severe 

WHO clinical stage, antiretroviral regimens and HIV disclosure status were based on the last 

recorded status at the date of interest. Pre-adolescent virologic failure (VF) was considered a 

documentation of a plasma VL >1000 copies/ml after a period of primary virologic 

suppression during childhood.

Endpoint definitions

Post-suppression VR was defined as a single plasma VL >1000 copies/ml while on cART 

after a previous documented history of undetectable virus levels. We selected the cut-off 

level of 1000 copies/ml to avoid misclassification with low-level viremia and viral blips. 

Loss to follow-up was defined as not presenting to care for at least 12 months without 

documentation of transfer to another clinic, or death. Mortality was defined as all-cause 

deaths notified from any source.

Statistical analysis

Baseline demographic and HIV-specific characteristics, as well as anthropometric 

parameters of participants were summarized with median and interquartile range 

[interquartile range (IQR)] for continuous variables, and number (n) and percentage (%) for 

categorical variables. Kaplan-Meier estimates were used to describe the cumulative 

probability of post-suppression VR. The incidence rate of post-suppression VR and 95% 

confidence intervals (CI) were calculated by dividing the number of adolescents with VR by 

the total number of person-years of follow-up (PYFU). The rates of loss to follow-up and 

mortality were calculated with a similar method.

Cox proportional hazards models, stratified by study center, were used to identify 

independent predictors of post-suppression VR. Time to VR was censored at the date of the 

last plasma VL measurement <1000 copies/ml for adolescents who did not experience VR 

during study follow-up, or at the 20th birthday for those who maintained viral suppression 

into adulthood. Times to loss to follow-up and death were censored at the last clinic visit for 

adolescents aged less than 20 years at the time of their last visit, or at the 20th birthday for 

those with a documented visit after this date. Co-variates were retained in multivariable 

model if one or more categories exhibited a P <0.05 in univariable analysis. The magnitudes 

of associations were summarized with hazard ratios (HR) and adjusted hazard ratios (aHR) 

together with 95% CI in univariable and multivariable analyses, respectively. A two-sided P 
<0.05 was considered to indicate statistical significance. All statistical analyses were 

performed using Stata statistical software, version 13.1 (StataCorp LP, College, Station, 

TX).
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Ethical considerations

Ethical approval for this study was obtained at all participating sites, the study coordinating 

center (TREAT Asia/amfAR; Bangkok, Thailand), and the data management and statistical 

analysis center (the Kirby Institute, University of New South Wales; Sydney, Australia). 

Participant consent is deferred to the individual participating sites and their institutional 

review boards.

Results

Participant characteristics

Of 2271 adolescents on stable cART, 1379 (60.7%) experienced a documented period of 

viral suppression and were therefore eligible for this study. The analysis cohort was followed 

for a median (IQR) of 3.7 (2.0-5.4) years (Table 1). Among eligible adolescents, 47% were 

male and 72% were Thai. Notably, Indian patients in the cohort did not meet the eligibility 

criteria and were not included in the analysis. The majority of participants (57.1%) achieved 

virologic suppression before entering adolescence, and the median age at baseline (IQR) was 

9.5 (9.0-11.6) years. Four-hundred and thirty-six (39.3%) and 312 (28.2%) adolescents were 

primarily being cared for by biological parents and grandparents, respectively. About half of 

them (53.9%) had the most severe WHO clinical stage of 3 and 4. At baseline, median CD4 

cell count (IQR) was 685 (448-937) cells/mm3, median duration of cART use (IQR) was 3.4 

(1.4-5.3) years, and approximately one-fifth of adolescents (21.2%) were receiving second-

line PI-containing regimens. Twenty-four adolescents (1.7%), of whom 11 were currently on 

NNRTI-based and 13 were on PI-based regimens, had a documented history of pre-

adolescent VF before subsequent suppression. CD4 cell count and plasma VL were routinely 

measured with a median frequency (IQR) of 2.2 (2.0-2.7) and 1.6 (1.2-2.2) times per patient 

per year.

Incidence of post-suppression virologic rebound during adolescence

Over the follow-up period, 180 adolescents (cumulative incidence: 13.1%) experienced post-

suppression VR, corresponding to an overall incidence rate of 3.4 (95% CI: 2.9-3.9) per 100 

PYFU. The rate of VR was consistent over time (Figure 1). The median time to VR during 

adolescence (IQR) was 3.3 (2.1-4.8) years. The incidence rates of post-suppression VR 

(95% CI) by each clinical parameter are provided in Table 2.

Predictors of post-suppression virologic rebound during adolescence

In the multivariable analysis, adolescents having grandparents as a primary caregiver had 

significantly increased risk of post-suppression VR compared to those who had biological 

parents as a primary caregiver (aHR: 2.1; 95% CI: 1.3-3.3). Wasting (WAZ <-2.5; aHR: 1.5; 

95% CI: 1.0-2.2, compared to WAZ >-1.5), receiving second-line PI-containing regimens 

(aHR: 2.7; 95% CI: 1.9-3.8, compared to first-line NNRTI-based regimens), starting their 

first cART regimen after the year 2005 (year 2005-2008; aHR: 1.9; 95% CI: 1.3-2.7, and 

post-2008; aHR: 4.2; 95% CI: 2.2-8.0, compared to pre-2005), and having an episode of pre-

adolescent VF (aHR: 2.7; 95% CI: 1.1-6.5) were also associated with an increased risk of 

post-suppression VR during adolescence (Table 2). Notably, HIV disclosure status was not 
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included in the multivariable analysis as it was not associated with post-suppression VR in 

the univariable analysis nor was it considered for inclusion a priori.

Characteristics of adolescents with post-suppression virologic rebound

At the time of VR, the median age (IQR) was 14.8 (13.2-16.4) years, and 81 (45.0%) were 

males. Approximately half of them (45.0%) were in WHO clinical stage 1 and 2 with the 

median CD4 cell count and plasma VL (IQR) of 507 (325-723) cells/mm3 and 4.1 (3.5-4.7) 

log10 copies/ml, respectively. Other characteristics of adolescents with post-suppression VR 

are demonstrated in Table 3.

Loss to follow-up and mortality rates during adolescence

During the adolescent period (i.e., 10-19 years), 16 adolescents (1.2%) were lost to follow-

up at an incidence rate of 0.3 (95% CI: 0.2-0.4) events per 100 PYFU. Eleven deaths (0.8%) 

occurred over the follow-up period at a mortality rate of 0.2 (95% CI: 0.1-0.3) deaths per 

100 PYFU. Reported causes included cryptococcal meningitis (n = 1), Escherichia coli 
septicemia (n = 1), penicilliosis (n = 1), septic shock (n = 1), renal failure (n = 1), stroke (n = 

1), trauma (n = 1), paraquat poisoning (n = 1), and unknown (n = 3).

Discussion

We found a modest and consistent 3.4 per 100 PYFU incidence rate and 13% cumulative 

incidence of post-suppression VR in our cohort of perinatally HIV-infected Asian 

adolescents. Individuals with wasting, being cared for by grandparents, receiving second-

line PI-containing regimens, starting cART after 2005, or having a documented history of 

pre-adolescent VF were at higher risk of VR. Overall, during adolescence, the loss to 

follow-up and mortality rates among our adolescents were low.

The incidence rate of post-suppression VR in our study was lower than those documented in 

other adolescent cohorts, which is likely related in part to variations in the study populations 

in terms of age, mode of infection, and cART regimen sequence [23,24]. A South African 

study reported a post-suppression VR rate of 8.2 per 100 PYFU among their adolescents 

(aged 9-19 years; 72% perinatally infected) receiving standard first-line cART at a 

community-based ART clinic [23]. Another South African study showed a higher VR rate at 

a plasma VL threshold >400 copies/ml among younger adolescents (aged 10-14 years; 6.3 

per 100 PYFU) compared with older adolescents (aged 15-19 years; 3.8 per 100 PYFU) on 

first-line cART [24]. Additionally, we found that our cumulative incidence of post-

suppression VR was lower than a 19% incidence demonstrated in the Collaborative HIV 

Paediatric Study (CHIPS; using the definition of VR as a plasma VL >400 copies/ml), which 

was conducted in antiretroviral-naïve children and adolescents receiving first-line regimens, 

over a median duration of 1.8 years after treatment initiation in the UK and Ireland [12]. 

These results emphasize that although adolescents may have a childhood history of viral 

suppression, they remain at risk of developing VR later in life. Moreover, how adherence 

issues and VR are managed in childhood have long-term consequences, and point to the 

importance of support for standardized pediatric clinical guidance.
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Several predictors were found to be associated with post-suppression VR during 

adolescence. Wasting has been a significant complication of HIV infection since early in the 

epidemic [25,26], and remains an important clinical problem, particularly among children 

and adolescents living in Asian and African countries [27,28]. Although there are no studies 

demonstrating the adverse consequences of wasting on VR, it is well-documented that low 

weight-for-age has been significantly correlated with clinical and immunologic failure in 

children and adolescents [27,29]. Unfortunately, in our analysis, we did not include incident 

opportunistic infections (OIs). This was primarily due to the lack of data on diagnosis and 

management of these OIs in our database. Nevertheless, opportunistic and other co-

infections could have been factors in transient or long term changes in plasma VL due to 

acute illness and ART adherence problems.

Finding that second-line PI-containing cART and pre-adolescent VF were significant 

predictors of VR in this study reflect the importance of medication adherence on successful 

virologic outcomes [30,31]. In this region, PI-based cART is generally used as second-line 

treatment after failure of first-line NNRTI-based regimens, so patients receiving these 

regimens were more likely to have poorer earlier adherence to treatment compared with 

those who remained on traditionally first-line therapy. A cross-sectional study in HIV-

infected Tanzanian adolescents and adults demonstrated that individuals who had prior 

suboptimal adherence (self-reported cumulative adherence <90%) to first-line NNRTI-

containing regimens appeared to have suboptimal adherence to second-line PI-based therapy 

relative to those who had prior optimal adherence to first-line therapy (adjusted prevalence 

ratio: 2.4; 95% CI: 1.5-3.9) [32]. Furthermore, the limited availability of age- and weight-

appropriate fixed-dose combination formulations and pill burden of PI-containing regimens 

may decrease adolescent adherence [33], contributing to the increased VR rate in these 

adolescents. Similarly, pre-adolescent VF may indicate nonadherence to treatment, resulting 

in a higher VR rate compared with individuals without prior VF.

We found that adolescents raised by grandparents demonstrated a higher VR rate compared 

with those cared for by biological parents. Although several studies have shown that 

grandparents play a key role in providing care and support for HIV-infected orphans and 

children [34-36], challenges with their health issues related to advancing age and social 

stress may limit their ability to optimally care for their grandchildren as they age into 

adolescence [37]. Additionally, half of our adolescents (50%) were double-orphans, putting 

them at risk of mental health conditions related to the social and family instability associated 

with orphanhood. A previous US study reported that children raised by custodial 

grandparents encountered greater risk of behavioural and emotional difficulties than other 

children [38]. These factors have the potential to impact medication adherence and the risk 

of VR in these individuals.

During the study period, our participating sites, which are almost exclusively government-

supported treatment clinics, changed their prescribing practices as national guidelines were 

revised in response to the WHO treatment guidelines updates. While changes were made on 

a country-by-country basis, this had led to some common outcomes, such as near-complete 

phase-out of the use of d4T and changing the threshold for cART initiation to higher CD4 

counts. We also noted the higher incidence rate of post-suppression VR among adolescents 
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starting their first cART regimen after 2005 compared with those initiating pre-2005. 

However, this finding may be attributed to surveillance artifact, as there has been more 

frequent plasma VL testing in recent years in the region (data not shown). The relatively 

short duration of life-long cART use observed in this study (3.4 years) likely reflects delays 

in HIV diagnosis. Without knowing their child's status, caregivers are unaware of the need to 

start them on appropriate treatments until disease has progressed.

Our loss to follow-up and mortality rates seen during adolescence were lower compared with 

those reported in African cohorts, which may have further impacted our VR results. A South 

African study showed that the rates of loss to follow-up and mortality among a subgroup of 

perinatally HIV-infected adolescents on standard first-line cART were 3.9 and 0.8 per 100 

PYFU, respectively [23]. Because our cohort included perinatally infected adolescents who 

were generally in continuous care at the study clinics since early childhood, they had the 

opportunity to develop strong relationships with their healthcare providers, which may have 

contributed to their retention in care. Additionally, our study settings primarily include HIV 

referral clinics with well-established pediatric HIV care infrastructure. This may have been a 

factor in the relatively lower mortality rate.

This study contains multiple limitations that restrict the generalizability of our findings. We 

included an adolescent survivor cohort of children who reached the age of 10 years with 

either pre-existing virologic suppression or suppression during adolescence. This prevents 

direct comparisons to studies that span from infancy, to childhood, and to adolescence. 

Additionally, our cohort primarily includes youth with perinatally acquired HIV infection 

and the majority of the study time was during the period of younger adolescence (i.e., 10-14 

years). This may limit the generalizability of our findings to older adolescents and young 

adults, and those with behaviorally acquired infection. Moreover, because we defined the 

post-suppression VR as having a single plasma VL >1,000 copies/ml, this may not 

accurately reflect treatment failure. We were also not able to link VR to the emergence of 

HIV drug resistance as genotype testing was not available for this study. Furthermore, as our 

patients may have had plasma VL tests for both routine monitoring as well as confirmatory 

testing, this could potentially skew our results because patients in the latter category would 

have been experiencing immunologic and/or clinical failure when plasma VL measurements 

were performed. Lastly, our lack of adherence data meant that we were unable to link that to 

VR. Although we did limit our study population to those with a history of documented 

virologic suppression, which would be a proxy for good adherence, we are unable to 

comment on subsequent adherence behavior. Additional follow-up time may have shown 

higher VR rates as the cohort ages into late adolescence.

In conclusion, the incidence rate of post-suppression VR during adolescence was moderate 

and consistent in our cohort of perinatally HIV-infected adolescents in Asia. More frequent 

VL monitoring of adolescents, particularly for those at higher risk of treatment failure and 

VR, may be useful to promptly detect poor virologic outcomes and support long-term 

treatment success during this vulnerable period of life.
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Implications and Contribution

With cART, survival of perinatally HIV-infected adolescents has improved. Yet, 

maintaining successful treatment is challenging. This study demonstrated a modest and 

consistent incidence of post-suppression VR during adolescence. Wasting, receiving 

second-line regimens, and prior VF were associated with an increased VR rate. 

Adolescents with VR risk may benefit from intensive VL monitoring.
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Figure 1. Kaplan-Meier estimate of the cumulative probability of post-suppression virologic 
rebound over time
Note: Shaded area represents 95% confidence interval.

*Years after achieving viral suppression during adolescence for those having plasma viral 

load <400 copies/mL after 10 years of age.
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Table 1
Baseline characteristics of perinatally HIV-infected Asian adolescents on stable 
combination antiretroviral therapy

Baseline characteristicsa Total number of adolescents Number (%) or median (IQR)

Demographic characteristics

Age at viral suppression, years 1379 9.5 (9.0 - 11.6)

 <10 787 (57.1)

 10.0 to 13.9 458 (33.2)

 14.0 to 19.9 134 (9.7)

Sex 1379

 Male 645 (46.8)

 Female 734 (53.2)

Country of residence 1379

 Cambodia 228 (16.5)

 Indonesia 15 (1.1)

 Malaysia 93 (6.7)

 Thailand 988 (71.7)

 Vietnam 55 (4.0)

Primary caregiver 1108

 Biological parents 436 (39.3)

 Grandparents 312 (28.2)

 Relatives/non-relative/foster 360 (32.5)

Orphan status 1193

 Both parents alive 226 (19.0)

 Single parents alive 363 (30.4)

 Neither parent alive 604 (50.6)

Residential status 1166

 Community 1002 (85.9)

 Group home/ orphanage/ homeless 164 (14.1)

School attendance 1170

 Attending 1055 (90.2)

 Not attending 115 (9.8)

HIV disclosure status 902

 Disclosed 406 (45.0)

 Not disclosed 496 (55.0)

Anthropometric parameters

Weight-for-age z-score 1297 -1.9 (-2.8 to -1.1)

 >-1.5 464 (35.8)

 -1.5 to -2.5 420 (32.4)

 <-2.5 413 (31.8)

Height-for-age z-score 1295 -2.0 (-2.8 to -1.2)

 >-1.5 456 (35.2)
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Baseline characteristicsa Total number of adolescents Number (%) or median (IQR)

 -1.5 to -2.5 440 (34.0)

 <-2.5 399 (30.8)

BMI-for-age z-score 1295 -0.9 (-1.5 to -0.2)

 >0 249 (19.2)

 0 to -1.5 711 (54.9)

 <-1.5 335 (25.9)

HIV-specific characteristics

Age at HIV diagnosis, years 1148 6.1 (3.6 - 8.8)

 <3 237 (20.6)

 3 to 7 447 (39.0)

 >7 464 (40.4)

Age at cART initiation, years 1379 7.4 (5.1 - 9.9)

 <7 636 (46.1)

 7 to 10 415 (30.1)

 >10 328 (23.8)

The most severe WHO clinical stage 1379

 Stage 1 and 2 636 (46.1)

 Stage 3 405 (29.4)

 Stage 4 338 (24.5)

Haemoglobin, g/dl 947 12.2 (11.4-13.0)

 No anemia 867 (91.6)

 Grade 1 to 2 anemia 74 (7.8)

 Grade 3 to 4 anemia 6 (0.6)

Nadir CD4 cell count, cells/mm3 1379 168 (41 – 382)

 >350 378 (27.4)

 201 to 350 246 (17.9)

 100 to 200 214 (15.5)

 <100 541 (39.2)

Baseline CD4 cell count, cells/mm3 1286 685 (448 - 937)

 >750 562 (43.7)

 500 to 750 333 (25.9)

 <500 391 (30.4)

Baseline cART regimen 1379

 First-line NNRTI-based 1071 (77.7)

 Second-line PI-based 293 (21.2)

 Other 15 (1.1)

Year of the first cART initiation 1379

 <2005 578 (41.9)

 2005 to 2008 666 (48.3)

 >2008 135 (9.8)

Duration of cART, years 1379 3.4 (1.4 - 5.3)

 <1 292 (21.2)
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Baseline characteristicsa Total number of adolescents Number (%) or median (IQR)

 1 to 3 312 (22.6)

 >3 775 (56.2)

Experienced pre-adolescent virologic failure 1379

 No 1355 (98.3)

 Yes 24 (1.7)

Abbreviations: BMI, body mass index; cART, combination antiretroviral therapy; IQR, interquartile range; NNRTI, non-nucleoside reverse 
transcriptase inhibitor; PI, protease inhibitor; WHO, World Health Organization.

a
Baseline was defined as the date of the first plasma viral load <400 copies/mL for adolescents experiencing their first period of virologic 

suppression at age ≥10 years or the 10th birthday for those with prior suppression.
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Table 3
Characteristics of perinatally HIV-infected Asian adolescents with post-suppression 
virologic rebound

Characteristics at the time of virologic rebound Number (%) or median (IQR)

Demographic characteristics

Age, years (n=180) 14.8 (13.2 - 16.4)

 10.0 to 13.9 63 (35.0)

 14.0 to 19.9 117 (65.0)

Sex (n=180)

 Male 81 (45.0)

 Female 99 (55.0)

Anthropometric measurements

Weight-for-age z-score (n=146) -1.9 (-2.7 to -0.9)

 >-1.5 56 (38.4)

 -1.5 to -2.5 46 (31.5)

 <-2.5 44 (30.1)

Height-for-age z-score (n=156) -1.8 (-2.5 to -1.1)

 >-1.5 63 (40.4)

 -1.5 to -2.5 55 (35.3)

 <-2.5 38 (24.4)

BMI-for-age z-score (n=141) -0.9 (-1.5 to 0.0)

 >0 36 (25.5)

 0 to -1.5 70 (49.6)

 <-1.5 35 (24.8)

HIV-specific characteristics

WHO clinical stage (n=180)

 Stage 1 and 2 81 (45.0)

 Stage 3 54 (30.0)

 Stage 4 45 (25.0)

Hemoglobin, g/dl (n=117) 12.7 (11.5 - 13.6)

 Grade 3 - 4 anemia 1 (0.9)

 No grade 3 - 4 anemia 116 (99.1)

CD4 cell count, cells/mm3 (n=173) 507 (325 - 723)

 >750 40 (23.1)

 500 to 750 49 (28.3)

 <500 84 (48.6)

Plasma viral load, copies/ml (n=180) 13711 (2899 - 55989)

 1000 – 10000 83 (46.1)

 >10000 97 (53.9)

Abbreviations: BMI, body mass index; IQR, interquartile range; WHO, World Health Organization.
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