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Background.  Antiretroviral therapy (ART) regimens that contain dolutegravir (DTG) have been associated with increases in 
body mass index (BMI) in adults. However, this relationship has not been well described in adolescents.

Methods.  In a retrospective observational cohort of 460 virally suppressed (<200 copies/mL) adolescents living with human 
immunodeficiency virus at a clinical site in Eswatini, body mass index (BMI) measurements were analyzed between 1 year prior to 
the transition to DTG and up to 1 year after DTG transition. Random-effects linear spline models were used to describe the rate of 
change in BMI before and after the transition to DTG.

Results.  In adolescents, BMI increased at a rate of 0.3 kg/m2 per year before DTG transition and increased to a rate of 1.2 kg/
m2 per year after DTG transition. Sex of the adolescent modified the relationship between DTG and rate of BMI change: BMI rate of 
change after DTG transition was increased by 1.1 kg/m2 in females and 0.6 kg/m2 per year in males.

Conclusions.  Transition to DTG in virally suppressed adolescents (aged 10–19 years) is associated with an increase in the rate of 
BMI change. Female adolescents may experience a larger change than males. Further investigation is required to elucidate the mech-
anism that underlies these observations and to assess how DTG impacts BMI in adolescents following longer durations of treatment.
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Antiretroviral therapy (ART) reduces human immunode-
ficiency virus (HIV)–associated morbidity and mortality. 
Adolescents struggle with poor adherence and ART-related 
adverse events that can reduce the efficacy of treatment [1–3]. 
Dolutegravir (DTG)–based ART results in similar rates of viral 
suppression as efavirenz (EFV)–based ART but has lower rates 
of treatment discontinuation due to medication-related side 
effects [4]. The World Health Organization (WHO) now re-
commends DTG-containing regimens as the preferred ART for 
adolescents living with HIV (ALHIV) [5].

Initiation of ART is associated with an improved growth tra-
jectory in children, which reflects the beneficial effects of ART 
on the immune system and metabolism [6]. Data on how ART 

initiation in adolescence, among perinatally infected children, 
impacts growth trajectory is more inconclusive [7]. Integrase 
inhibitors (INSTIs) are associated with more weight gain in 
adults following initiation of ART than other HIV drug classes 
[8]. Several studies suggest that this effect is increased by DTG 
when compared to other INSTI drugs [8–10]. Women, black 
people, and people on tenofovir alafenamide fumarate as a com-
panion drug to DTG are at risk for greater weight gain [4, 10, 
11]. Some literature indicates that virally suppressed adult pa-
tients who transition to DTG-based ART may also experience 
weight gain in excess of patients who remain on EFV-based 
regimens and compared with patients who transition to pro-
tease inhibitor (PI)–based regimens [11, 12]; however, there 
are conflicting data [13]. There is 1 case report of a 10-year-old 
girl who experienced excessive weight gain following transition 
to DTG [14], but otherwise there are no data on the impact of 
DTG-containing regimens on weight or body mass index (BMI) 
in ALHIV, and limited safety and efficacy data in treatment-
experienced ALHIV [15].

Regardless of the specific antiretroviral regimen, children 
and young adolescents living with HIV (C/ALHIV) have im-
provements in weight-for-age z score (WAZ), height-for-age z 
score (HAZ), and BMI-for-age z score (BAZ) in the first 2 years 
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after ART initiation [16]. Despite improvements, 30% of ado-
lescent males and 15% of adolescent females living with HIV in 
sub-Saharan Africa are stunted toward the end of adolescence 
[17, 18]. Female ALHIV may also experience increases in per-
centage body fat compared with male ALHIV and female HIV-
negative adolescents [19].

Therefore, ART initiated in childhood certainly improves 
growth trajectory for ALHIV, but ART may also be associ-
ated with increases in adiposity, especially in females. ALHIV 
throughout the world are transitioning to DTG-based ART 
because it is tolerable and highly effective. However, there is a 
growing body of literature suggesting that DTG is associated 
with increases in weight gain among adult patients. The effect of 
DTG-based regimens on growth trajectories and weight gain in 
adolescents needs to be explored as we transition children and 
adolescents to this medication.

In Eswatini, virally suppressed adolescent patients were tran-
sitioned to DTG during 2019 in accordance with guidance from 
the Ministry of Health [20]. Here we describe modifications in 
BMI, WAZ, HAZ, and BAZ trajectory among virally suppressed 
adolescents transitioned to DTG.

METHODS

We conducted a retrospective observational cohort analysis of 
BMI measurements in adolescents (10–19  years of age) living 
with HIV using data abstracted from the electronic medical re-
cord at the Baylor Children’s Foundation–Eswatini HIV Center 
of Excellence (COE). This study was conducted in accordance 
with the Strengthening the Reporting of Observational Studies 
in Epidemiology guidelines [21]. The COE, located in Mbabane, 
Eswatini, provides comprehensive HIV care for children, adoles-
cents, and their families. All services are supported by the Eswatini 
Ministry of Health and are free of charge. Supportive programs for 
adolescents include adolescent-friendly services, a dedicated teen 
waiting area, a teen club, and teen camp. In early 2019, virally sup-
pressed adolescent patients were transitioned to DTG-containing 
regimens in response to Ministry of Health guidance [20]. In June 
2020, the electronic medical record of the COE was queried to 
identify individuals who had been transitioned to DTG.

Participants were included if they were between the ages 
of 10 and 19  years at DTG transition. Visits were restricted 
to within 365 days before or after transition to DTG. Patients 
were excluded if their antiretroviral medication regimen was 
not accurately captured prior to or after transition to DTG, if 
during any of their visits they had a documented viral load of 
>200 copies/mL, if they had <2 visits recorded before or after 
DTG transition, or if they were pregnant during the study pe-
riod (Figure 1). To minimize the influence of mismeasurements 
in BMI, visits whose rate of change in BMI between sequential 
visits was >0.05 kg/m2 per day were dropped. Laboratory values 
were extracted from clinic visits and were matched by chart 

number and visit date to clinic visits that also measured weight 
and height. Rate of BMI change was captured before and after 
DTG transition because BMI increases naturally throughout 
adolescence from a normal BMI of 16.25 kg/m2 at 10 years of 
age in boys and girls to a normal BMI of 21.5 kg/m2 in girls and 
a BMI of 22 kg/m2 in boys by 19 years of age [20]. This results in 
an average yearly increase of 0.525 kg/m2 in girls and 0.575 kg/
m2 in boys to maintain a normal BMI. The z scores were calcu-
lated using the WHO growth charts, and the BMI categories of 
thinness (grades I–III), normal weight, overweight, and obese 
were calculated using the WHO BMI criteria [22, 23].

 The descriptive statistics in Table 1 demonstrate the distribution 
of the variables for DTG companion drugs, prior ART regimens 
and BMI categories prior to and after DTG transmission for the 
full cohort and by sex. The average of anthropometric and clinical 
variables was computed for each patient among visits before and 
after DTG transition.

The primary outcome was BMI and the covariates that were 
included in all analyses were time in years, sex, DTG companion 
drugs (abacavir [ABC]/lamivudine [3TC]/DTG vs tenofovir 
disoproxil fumarate [TDF]/3TC/DTG), prior ART regimens 
(EFV vs nevirapine [NVP] vs PI) and age at DTG transition, 
treated continuously. The rate of change in BMI was assessed 
before and after DTG transition. A subgroup analysis was per-
formed to evaluate the impact of sex on the effect of DTG on the 
rate of change in BMI. The secondary outcomes examined were 
WAZ, HAZ, and BAZ.

For the primary outcome, a random-effects piecewise linear 
spline model was fit to model average BMI in the full cohort 
and in subgroups of patients stratified by normal, thin, or 
overweight/obese BMI classifications prior to DTG transition. 

Figure 1.  Flowchart of patients included in the sample. Abbreviations: ARV, anti-
retroviral; DTG, dolutegravir; VL, viral load.
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In the subgroup analysis of sex, the same model was fit in 
males or females in the full cohort and in each of the categories 
of BMI prior to DTG transition. For the secondary analysis, a 
random-effects piecewise linear spline model was fit to model 
average BAZ, WAZ, or HAZ in the full cohort of patients and 
adjusted for all covariates. Supplemental analysis was con-
ducted to model BAZ in subgroups stratified by BMI category 
and sex, as well as BMI in similar subgroups within all individ-
uals who transitioned to DTG regardless of viral suppression. 
Graphs of predicted outcomes were constructed using the 
most prevalent covariate values, with 95% predictive intervals 
using the associated standard error of prediction from the fully 
adjusted model fitted to the relevant population.

All clinical investigation supporting the data handling, anal-
ysis, and reporting of these findings was conducted according 
to the principles in the Declaration of Helsinki. Approval 
was obtained from the Baylor College of Medicine Children’s 
Foundation Institutional Review Board (IORG number 
0006978), the Eswatini National Health Research Review 
Board, and the Baylor College of Medicine Institutional Review 
Board (FWA 00000286).

RESULTS

The final cohort consisted of 460 patients (Table 1), of whom 
211 (45.9%) were female and 249 (54.1%) were male. The cohort 
was exclusively black from sub-Saharan Africa. Fifty (10.9%) 
patients transitioned to ABC/3TC/DTG and 410 (89.1%) tran-
sitioned to TDF/3TC/DTG. The majority of patients (345 
[75.0%]) in the cohort were transitioned to DTG from NVP-
based regimens, whereas 111 (24.1%) transitioned from EFV-
based regimens and 4 (0.9%) transitioned from PIs. The cohort 
was diverse in age range and well represented among the ages 
10–19 years at DTG transition. BMI strata were different in fe-
males and males, with a greater percentage of females being 
classified as overweight or obese and a greater percentage of 
males being classified as thin before and after DTG transition.

Table 2 demonstrates the results of the piecewise-linear re-
gression approach used to model average BMI rate of change 
(kg/m2 per year) in the full cohort, and stratified by BMI cate-
gory prior to DTG transition (Figure 2). Among the full cohort, 
the rate of increase in BMI prior to DTG was approximately 
0.3 kg/m2 per year (95% confidence interval [CI], .2–.4). After 
DTG, the rate of change in BMI was approximately 1.2 kg/m2 

Table 1.  Demographic and Clinical Characteristics of the Full Cohort and Stratified by Sex

Characteristic Total (N = 460) Female (n = 211) Male (n = 249)

ART regimen post-DTG    

  ABC/3TC/DTG 50 (10.9) 16 (7.6) 34 (13.7)

  TDF/3TC/DTG 410 (89.1) 195 (92.4) 215 (86.3)

Age at transition to DTG, y    

  10–12 135 (29.3) 56 (26.5) 79 (31.7)

  13–15 176 (38.3) 80 (37.9) 96 (38.6)

  16–19 149 (32.4) 75 (35.5) 74 (29.7)

  Median (IQR) 14.0 (12.0–16.0) 14.0 (12.0–17.0) 14.0 (12.0–16.0)

Previous ARV regimen    

  PI 4 (0.9) 2 (0.9) 2 (0.8)

  EFV 111 (24.1) 58 (27.5) 53 (21.3)

  NVP 345 (75.0) 151 (71.6) 194 (77.9)

Highest BMI category before DTG    

  Thin 40 (8.7) 10 (4.7) 30 (12.0)

  Normal 393 (85.4) 182 (86.3) 211 (84.7)

  Overweight/obese 27 (5.9) 19 (9.0) 8 (3.2)

Highest BMI category after DTG    

  Thin 33 (7.2) 10 (4.7) 23 (9.2)

  Normal 396 (86.1) 177 (83.9) 219 (88.0)

  Overweight/obese 31 (6.7) 24 (11.4) 7 (2.8)

Mean (SD) BMI before DTG 18.5 (2.6) 19.2 (3.0) 17.8 (2.1)

Mean (SD) BMI after DTG 19.1 (2.7) 20.1 (3.0) 18.4 (2.2)

Mean (SD) weight before DTG 41.2 (10.7) 42.9 (10.3) 39.7 (10.8)

Mean (SD) weight after DTG 44.4 (10.6) 46.1 (10.0) 42.9 (10.9)

Mean (SD) height before DTG 148.0 (12.1) 148.3 (10.0) 147.8 (13.6)

Mean (SD) height after DTG 151.2 (11.2) 150.7 (8.8) 151.5 (13.0)

Mean (SD) CrCl before DTG 135.6 (28.0) 134.4 (31.4) 136.7 (24.8)

Mean (SD) CrCl after DTG 112.2 (21.1) 109.6 (22.5) 114.3 (19.7)

Data are presented as No. (%) unless otherwise indicated.
Abbreviations: 3TC, lamivudine; ABC, abacavir; ART, antiretroviral therapy; ARV, antiretroviral; BMI, body mass index; CrCl, creatinine clearance; DTG, dolutegravir; EFV, efavirenz; IQR, inter-
quartile range; NVP, nevirapine; PI, protease inhibitor; SD, standard deviation; TDF, tenofovir disoproxil fumarate. 
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per year (95% CI, 1.1–1.3), a difference of 0.8 kg/m2 per year 
(95% CI, .7–1.0). Similar effect sizes were observed in the 
normal and thin BMI populations. No measurable difference 
in the rates of change in BMI before and after DTG transition 
were observed in those who were overweight or obese prior to 
DTG, though the post-DTG BMI rate in this subgroup was de-
termined to be significantly greater than zero (1.2 kg/m2 [95% 
CI, .5–1.9] per year,) while the pre-DTG BMI rate was not.

Table 3 and Figure 3 demonstrate the results of the subgroup 
analysis completed to determine whether sex modifies the effect 
of DTG on rate of BMI change. Among the full cohort, females 
increased their rate of change in BMI by approximately 1.1 kg/
m2 per year after DTG (95% CI, .8–1.4) and males increased 
their rate of change in BMI by approximately 0.6  kg/m2 per 
year after DTG (95% CI, .4–.8). Among those who were normal 
weight prior to DTG transition, females increased their rate of 
change in BMI by 1.2 kg/m2 per year (95% CI, .9–1.5) and males 
increased their rate of change in BMI by 0.6 kg/m2 per year (95% 
CI, .4–.8) (Table 4). Similar results were observed in those who 

were thin prior to DTG transition but not in those who were 
overweight/obese. In this small group of overweight patients, 
males increased their BMI at a greater rate than females fol-
lowing DTG transition. Supplementary Figure 1 demonstrates 
individual plots of observed longitudinal BAZ measurements 
for 9 females in the cohort who transitioned from a normal BMI 
to an overweight/obese BMI after DTG transition.

The secondary outcomes of BAZ, HAZ, and WAZ were mod-
eled with the same methods in the full cohort (Table 5, Figure 4, 
and Supplementary Table 1). After adjusting for all covariates, 
individuals in the cohort were decreasing their BAZ prior to 
DTG transition at a rate of –0.1 per year (95% CI, –.1 to –.1) and 
subsequently increased their BAZ at a rate of 0.3 per year (95% 
CI, .2–.3) after DTG transition. A similar pattern was observed 
for the outcome of WAZ, in which the cohort was decreasing 
their WAZ at a rate of –0.1 per year (95% CI, –.1 to .0) prior to 
DTG transition and then began increasing their WAZ at a rate 
of 0.1 per year (95% CI, .1–.2) after DTG transition. The model 
for HAZ indicated that individuals were not changing their 
HAZ prior to DTG transition and began decreasing in HAZ at 
a rate of 0.1 per year (95% CI, –.2 to .0) after DTG transition.

DISCUSSION

In this observational longitudinal cohort of 460 virally sup-
pressed adolescents transitioned to DTG, we demonstrate 
that adolescents increased their rate of BMI change by 0.8 kg/
m2 per year (95% CI, .7–1.0) in the year after DTG start to a 
rate of 1.2  kg/m2 per year (95% CI, 1.1–1.3). These data are 

Figure 2.  Dolutegravir (DTG) is associated with an acceleration in body mass 
index (BMI) increase. Predictions were constructed using the following covariate 
values: male, 14 years old at DTG transition, previously on nevirapine-based an-
tiretroviral therapy, and transitioned to tenofovir disoproxil fumarate/lamivudine/
DTG. Predicted BMI and 95% predictive intervals (PIs) were constructed using esti-
mates and the associated standard error of prediction from the fully adjusted model 
fitted in those who were thin, normal weight, or obese/overweight prior to DTG 
transition.

Table 3.  Body Mass Index Change in Males Versus Females in Full 
Cohort (N = 460)

Rate of BMI Increase Before and 
After DTG

Females  
(n = 211)

Males 
(n = 249)

Before 0.4 (.2–.5)*** 0.3 (.2–.4)***

After 1.5 (1.3–1.6)*** 0.9 (.8–1.0)***

Difference 1.1 (.8–1.4)*** 0.6 (.4–.8)***

Data are presented as kg/m2 per year (95% confidence interval). Selected coefficients re-
lating to time on or off DTG are shown after adjusting for age at DTG transition, previous 
medications, DTG companion drugs, and 2 interaction terms between sex and the before 
and after rate coefficients. 

Abbreviations: BMI, body mass index; DTG, dolutegravir.

***P < .001.

Table 2.  Body Mass Index (BMI) Change Over Time in the Full Cohort and Stratified by BMI Category

Rate of BMI Increase Before and After DTG
Full Cohort   
(N = 460)

Thin   
(n = 40)

Normal   
(n = 393)

Obese/Overweight    
(n = 27)

Before 0.3 (.2–.4)*** 0.3 (.1–.5)* 0.3 (.2–.4)*** 0.5 (.0 to 1.1)

After 1.2 (1.1–1.3)*** 1.0 (.7–1.2)*** 1.2 (1.1–1.3)*** 1.2 (.5–1.9)**

Difference 0.8 (.7–1.0)*** 0.7 (.3–1.1)*** 0.9 (.7–1.0)*** 0.7 (–.5 to 1.8)

Data are presented as kg/m2 per year (95% confidence interval). Selected coefficients relating to time on or off DTG are shown after adjusting for age at DTG transition, previous medica-
tions, DTG companion drugs, and sex.

Abbreviations: BMI, body mass index; DTG, dolutegravir. 
*P < .05; **P < .01; ***P < .001.

http://academic.oup.com/cid/article-lookup/doi/10.1093/cid/ciaa1652#supplementary-data
http://academic.oup.com/cid/article-lookup/doi/10.1093/cid/ciaa1652#supplementary-data
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among the first, outside of a clinical trial, to evaluate DTG use 
in adolescents in sub-Saharan Africa, and the first to demon-
strate that DTG is associated with an increase in BMI among 
ALHIV. The increase was similar in normal and thin patients, 
while no change was detected among those who were obese or 
overweight prior to DTG transition. These modeled rates of 
BMI increase per year are greater, by approximately 2-fold in 
the entire cohort and 2.8-fold in females, than rates required to 
maintain a normal BMI rate of increase on the WHO child and 
adolescent growth charts [22]. If this rate of increase in BMI 
per year remains constant throughout adolescence, this may re-
sult in increases in overweight or obesity among ALHIV treated 
with DTG.

The overall cohort was increasing BMI at a rate resulting 
in a slight decrease in the BAZ over time prior to DTG tran-
sition. The reversal in this trend associated with DTG tran-
sition may be beneficial for adolescents with low BMI on 
EFV-based regimens if the initial normalization of BMI in-
crease does not ultimately result in obesity. Adolescents in 

this study who were thin prior to DTG transition did not 
have a higher increase in BMI rate of change than adoles-
cents who started at a normal BMI, as has been seen in co-
horts in adults [24, 25]. This may be due to the fact that our 
cohort was limited to patients already virally suppressed on 
ART and did not include ART-naive individuals. Adolescents 
who were overweight or obese prior to DTG transition also 
experienced increases in BMI rate of change associated with 
DTG transition. Though the change was not significant at 
an α = .05, it is possible that the small size of this population 
limited power to detect a significant change. Indeed, the con-
sistency of this effect across BMI strata suggests that all ado-
lescents on DTG may need to be monitored for accelerated 
BMI increases. This may have significant health implications 
as adolescents age into adulthood; increases in BMI among 
adults living with HIV has been linked to inflammation [26] 
and dyslipidemia [27], and is particularly concerning due to 
the increased risk of cardiovascular complications attribut-
able to HIV infection [28].

Our data suggest that adolescent females are at partic-
ular risk for weight gain following the transition to DTG. 
Consistent with prior data on female C/ALHIV, females 
in this cohort had a BMI that was higher than that among 
males overall [19, 29]. Despite having a higher BMI on av-
erage, females also increased their rate of BMI change 3.8-
fold following DTG transition as compared to 3.0-fold for 
males. This greater increase in BMI was even more dramatic 
in normal-weight and thin females compared with males 

Figure 3.  Dolutegravir (DTG) is associated with a greater acceleration in body 
mass index (BMI) increase among females compared with males. Predictions were 
constructed using the following covariate values: 14 years old at DTG transition, 
previously on nevirapine-based antiretroviral therapy, and transitioned to tenofovir 
disoproxil fumarate/lamivudine/DTG. Predicted BMI and 95% predictive intervals 
(PIs) were constructed using estimates and the associated standard error of pre-
diction from the fully adjusted model fitted in either male or female adolescents.

Table 4.  Body Mass Index (BMI) Change in Males Versus Females by BMI Category

Rate of BMI Increase Before and After DTG

Thin Normal Weight Overweight/Obese

Females 
(n = 10) 

Males  
(n = 30) 

Females  
(n = 182) 

Males  
(n = 211) 

Females  
(n = 19) 

Males  
(n = 8) 

Before 0.3 (–.2 to .7) 0.2 (.0–.5)* 0.3 (.2–.5)*** 0.3 (.2–.4)*** 0.9 (.2–1.6)** –0.6 (–1.7 to .5)

After 1.5 (.9–2.2)*** 0.9 (.6–1.1)*** 1.5 (1.3–1.7)*** 0.9 (.7–1.0)*** 0.8 (–.1 to 1.7) 2.0 (.9–3.2)***

Difference 1.3 (.3–2.2)** 0.6 (.2–1.1)** 1.2 (.9–1.5)*** 0.6 (.4–.8)*** –0.1 (–1.4 to 1.3) 2.6 (.6–4.6)**

Data are presented as kg/m2 per year (95% confidence interval). Selected coefficients relating to time on or off DTG are shown after adjusting for age at DTG transition, previous medica-
tions, DTG companion drugs, and 2 interaction terms between sex and the before and after rate coefficients, fitted in the 3 subgroups of BMI categories.

Abbreviations: BMI, body mass index; DTG, dolutegravir.

*P < .05; **P < .01; ***P < .001.

Table 5.  Body Mass Index-for-Age z Score, Height-for-Age z Score, and 
Weight-for-Age z Score Changes in the Full Cohort

Rate of BMI  
Increase Before  
and After DTG

BMI-for-Age  
z Score  

(95% CI)

Weight-for-Age  
z Score  

(95% CI)

Height-for-Age  
z Score  

(95% CI)

Before –0.1 (–.1 to –.1)*** –0.1 (–.1 to .0)*** 0.0 (.0 to .1)

After 0.3 (.2–.3)*** 0.1 (.1–.2)*** –0.1 (–.1 to .0)***

Difference 0.4 (.3–.5)*** 0.2 (.2–.3)*** –0.1 (–.2 to .0)**

Selected coefficients relating to time on or off DTG are shown after adjusting for age at 
DTG transition, previous medications, DTG companion drugs, and sex.

Abbreviations: BMI, body mass index; CI, confidence interval; DTG, dolutegravir.
**P < .01; ***P < .001.
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in the same BMI strata. These data are consistent with data 
from adult studies, which have identified women as being 
at greater risk for BMI changes following DTG [10, 11]. 
Prepregnancy obesity also carries the additional risk for 
females of adverse reproductive and pregnancy outcomes 
[30]. Overall, it speaks to the need for counseling for female 
ALHIV on the risks of obesity and healthy diet and exercise, 
and points to the need for an approach to HIV medicine in 
high-burden settings that is differentiated across diverse pa-
tient populations.

There are high rates of stunting among ALHIV [17]. This 
cohort was marginally stunted on average and we also ob-
served a slight decrease in the rate of HAZ change after DTG 
transition. This observed reduction in HAZ change is un-
likely attributable to DTG. Notably, the effect size of DTG 
on WAZ was twice as large as the effect on HAZ. Chronic 
undernutrition and stunting in childhood have paradoxi-
cally been linked to a greater risk of becoming overweight in 
adulthood [29, 31]. Therefore, stunted ALHIV, such as those 
in this cohort, may be at greater risk for adult obesity, and 
further study is needed to determine whether DTG may ad-
ditionally contribute to this risk.

The mechanism of weight gain attributable to DTG is un-
known, although it has been postulated that nonnucleoside 
reverse transcriptase inhibitors, such as EFV and NVP, may 
result in weight suppression through subclinical toxicity 
[32]. This may explain the less than ideal increases in BMI 
that were observed before the transition to DTG within this 
cohort. The physiologic underpinnings for increased weight 
gain in females living with HIV, and in association with DTG 

use, as compared to males is unknown and needs additional 
research.

These data are the first to describe the impact of DTG on 
adolescent BMI trajectory, but there are some limitations: 
notably, that this was a retrospective observational study, 
with data derived from the clinical record and with associ-
ated risks of inaccurate data entry and confounding. We took 
steps to limit the influence of these factors on our results by 
eliminating biologically implausible BMI changes (4.4% of 
visits) and controlling for confounding variables. In addi-
tion, adolescents were transitioned to DTG in accordance 
with Eswatini Ministry of Health guidance. Thus, the pop-
ulation not transitioning to DTG was inherently different 
than those who did, precluding meaningful comparisons. The 
clinic provides services for a large catchment area of urban 
and periurban families surrounding Mbabane, the capital of 
Eswatini. These adolescents may have higher socioeconomic 
status, lower rates of food insecurity, and higher educational 
attainment than adolescents in more rural areas, limiting gen-
eralizability. We have also limited the analysis to patients with 
viral suppression. Although this approach isolated the effect 
of DTG, apart from weight gain associated with changes in 
viral suppression, our results may be less generalizable to all 
ALHIV. Using the same models in the full cohort of individ-
uals transitioned to DTG, regardless of viral suppression, we 
found that the effect estimates and conclusions remain ro-
bust, if not more dramatic (Supplementary Table 2). A pos-
sible source of bias arises from the potential for residual 
confounding or effect measure modification of age on BMI 
rate of change. Finally, the electronic medical record does not 
capture data on pubertal staging. Data suggest that delayed 
ART can delay pubertal development [33], but it is not clear 
whether transitioning to DTG among virally suppressed ado-
lescents will have any impact on pubertal staging.

It is important that adolescents benefit from DTG; however, 
when transitioning adolescents to DTG, monitoring is needed 
to identify DTG-associated adverse events for which ALHIV 
may be uniquely or disproportionally at risk. Female adoles-
cents transitioning to DTG may need particular attention due 
to larger increases in BMI change. Longitudinal cohorts that 
follow adolescents into adulthood are needed to determine how 
DTG initiated in children and adolescents may impact health 
outcomes in adulthood.

Supplementary Data
Supplementary materials are available at Clinical Infectious Diseases online. 
Consisting of data provided by the authors to benefit the reader, the posted 
materials are not copyedited and are the sole responsibility of the authors, so 
questions or comments should be addressed to the corresponding author.
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Figure 4.  Dolutegravir (DTG) transition is associated with changes in body mass 
index-for-age z score (BAZ), weight-for age z score (WAZ), and height-for-age z 
score (HAZ). Predictions were constructed using the following covariate values: 
male, 14  years old at DTG transition, previously on nevirapine-based antiretro-
viral therapy, and transitioned to tenofovir disoproxil fumarate/lamivudine/DTG. 
Predicted BAZ, WAZ, and HAZ and 95% predictive intervals (PIs) were constructed 
using estimates and the associated standard error of prediction from the fully ad-
justed models fitted in the whole cohort.
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