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Abstract

Background—Integrase strand-transfer inhibitors (INSTIs) have been associated with weight 

gain among women living with HIV (WLWH). We aimed to investigate the association between 

INSTIs and change in cardiometabolic risk indicators.

Setting—Retrospective cohort

Methods—Data from 2006–2017 were analyzed from WLWH enrolled in the longitudinal 

Women’s Interagency HIV Study who were virally-controlled on antiretroviral therapy (ART) for 

≥5 consecutive semiannual visits. Women who switched/added an INSTI to ART (INSTI group) 

were compared to women who remained on non-INSTI ART (non-INSTI group). Outcomes 

included changes in fasting lipids and glucose; hemoglobin A1c (HbA1c); blood pressure (BP); 

and incident diabetes, hypertension, and insulin resistance. Outcomes were measured 6–12 months 

before and 6–18 months after INSTI switch/add in the INSTI group with comparable visits in the 

non-INSTI group. Longitudinal linear regression models compared change over time in each 

outcome by study group.

Results—1118 participants (234 INSTI, 884 non-INSTI) were followed for a median 2.0 (Q1 

1.9, Q3 2.0) years. Participants were median age 49 years, 61% Black, and 73% overweight or 

obese (BMI ≥25kg/m2). Compared to non-INSTI, the INSTI group experienced greater increases 

in HbA1c (+0.05 vs. −0.06 mg/dL, p=0.0318), systolic BP (+3.84 vs. +0.84 mmHg, p=0.0191), 

and diastolic BP (+1.62 vs. −0.14 mmHg, p=0.0121), with greatest change in HbA1c among 

women on INSTIs with ≥5% weight gain.

Conclusions—INSTI use was associated with unfavorable changes in HbA1c and systolic and 

diastolic BP during short-term follow up. Further research is needed to understand long-term 

cardiometabolic effects of INSTI use.

Keywords

Human Immunodeficiency Virus, HIV; Integrase strand transfer inhibitors, INSTI; Antiretroviral 
therapy, ART; Diabetes Mellitus, DM; blood pressure, BP; hypertension, HTN

INTRODUCTION

Integrase strand-transfer inhibitors (INSTIs) are a highly effective class of ART that 

demonstrate a favorable profile in clinical trials1 and have revolutionized antiretroviral 

therapy (ART). High tolerability coupled with potency have led to guidelines recommending 

INSTIs as first-line agents for treatment-naïve persons living with HIV (PLWH).2,3 

Unfortunately, recent studies have shown weight gain with INSTI use in both treatment-

naïve4–6 and in treatment-experienced individuals,7–11 with some studies suggesting a 

greater effect in women.9,11
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Despite increasing recognition of weight gain associated with INSTI use, most studies 

evaluating weight gain after INSTI use did not concurrently report cardiometabolic risk 

indices that may worsen with weight gain, such as glycemic control and lipid profiles. 

Previous INSTI clinical trial data have generally suggested more favorable lipid profiles with 

INSTI-containing regimens than other ART.12,13 However, recent case reports have raised 

concern about possible glycemic side effects associated with INSTI-based regimens.14–16 

Unfortunately, much of these data about metabolic consequences with INSTI use are from 

clinical trials in treatment-naïve individuals or case reports. There are limited studies of the 

metabolic consequences of INSTI use among virally controlled PLWH who are switched to 

INSTI-containing ART, and in particular among women living with HIV (WLWH) who 

appear to have higher risk of INSTI-associated weight gain but are underrepresented in 

clinical studies.9,17,18

Our group recently demonstrated increased weight gain and body circumference 

measurements associated with INSTI use among virally-controlled WLWH enrolled in the 

Women’s Interagency HIV Study (WIHS).11 We therefore evaluated metabolic outcomes 

associated with INSTI use among participants from the WIHS by comparing changes in 

hemoglobin A1c (HbA1c), blood pressure (BP), fasting glucose (FG) and lipid profiles, and 

incident insulin resistance, hypertension, and diabetes among virally-controlled women who 

had switched to or added an INSTI to their ART regimen (INSTI group) to women 

remaining on ART without addition of an INSTI (non-INSTI group).

METHODS

Study Population

We utilized data from WLWH enrolled in the WIHS cohort,19,20 including participant visits 

occurring from 2006 to 2017 as recently described.11 In summary, WIHS is the largest 

longitudinal cohort study of WLWH and at-risk HIV-uninfected women in the United States. 

WIHS participants undergo study visits every 6 months with clinical and medication history 

assessed via standardized, interviewer-administered survey instruments, physical 

examinations, and specimen collection. WIHS participants were followed at 10 sites - 

Atlanta, GA; Birmingham, AL/Jackson, MS combined site; Bronx, NY; Brooklyn, NY; 

Chapel Hill, NC; Chicago, IL; Los Angeles, CA; Miami, FL; San Francisco, CA; and 

Washington, DC.

All WLWH who were enrolled in WIHS in 2006 were assessed for eligibility in this analysis 

(Figure 1). To avoid the known metabolic changes associated with ART initiation21,22 and 

achieving viral suppression,5 we elected to include only participants with an HIV RNA 

below 1000 copies/mL for the duration of follow-up; this allowed us to identify women who 

were likely to be adherent to ART while allowing for the occurrence of transient low-level 

viremia,23,24 similar to a previous clinical cohort analysis.10 Criteria for the INSTI group 

included: (1) history of switching from a non-INSTI ART regimen which could include a 

nucleoside reverse transcriptase inhibitor (NRTI) backbone plus either a non-NRTI 

(NNRTI), protease inhibitor (PI), or entry inhibitor (EI) to an INSTI, or adding an INSTI to 

an ART regimen; (2) five consecutive WIHS visits where participants were both taking ART 

by self-report and HIV RNA <1000 copies/mL; and (3) remaining on the same INSTI drug 
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for at least two study visits after switching or adding an INSTI. The study visit in which 

INSTI use was first reported was considered the “switch/add” visit. The five consecutive 

study visits selected for the INSTI group were the “switch/add” visit, two visits preceding 

the “switch/add” visit (pre-visits, study visits 1 and 2), and two visits following the “switch/

add” visit (post-visits, study visits 4 and 5). Criteria for the comparison (non-INSTI) group 

included: (1) five consecutive WIHS visits among participants who were both taking ART 

by self-report and had HIV RNA <1000 copies/mL; and (2) remained on an ART regimen 

that did not contain an INSTI for those five consecutive visits. Comparable visits for the 

non-INSTI group were anchored at a similar midpoint by calendar year as the INSTI group. 

Women who were ART-naïve were excluded from both groups. Additionally, visits from 

WLWH when pregnant were excluded from both groups due to the fluctuations in outcome 

variables associated with pregnancy. For lipid and blood glucose analyses, women were 

required to have a fasting blood draw at least one pre-visit and one post-visit. Lastly, women 

with one or more extreme post-visit values pertaining to the outcomes were removed from 

analysis (fasting glucose ≥350, HDL >150, triglycerides ≥500, pre-visit HbA1c ≥9) as such 

extreme values were rare, felt to be less indicative of ART effects, and resulted in poor 

model fit.

The WIHS study protocol has been approved by Institutional Review Boards at all 

participating sites, and all study participants provided written informed consent for use of 

their data. This secondary data analysis was reviewed and approved by the WIHS Executive 

Committee, and de-identified data were used.

Data Collection

BP measurements were collected using the automated Dinamap monitor (Dinamap Procare 

Series, GE Medical Systems). Participants sat quietly for five minutes without talking before 

measurement. Three seated BP measurements from the participant’s right arm, with feet flat 

on the floor and back supported, were obtained at each visit and averaged. Weight (kilogram, 

kg) and BMI (calculated as weight/height2) were measured in a standard method by trained 

staff.11

Blood samples were collected at pre-specified visits (approximately annually) and were sent 

to Quest Diagnostics (Baltimore, MD) for analysis. Participants were instructed to be fasting 

for a minimum of 8 hours prior to the morning of their visit; fasting was determined by self-

report. If the participant was fasting, total cholesterol, HDL, calculated LDL, TG, glucose, 

and insulin levels were obtained; HbA1c levels were obtained regardless of fasting status 

(but were not available from April 1, 2006-September 30, 2010). If values were available 

from more than one pre-visit or post-visit (~5% of women), the visit closest to the 

switch/add visit was used.

Statistical Analysis

Baseline demographic and clinical characteristics as well as baseline and incident metabolic 

outcomes for INSTI and non-INSTI were compared using chi-square or Fisher’s exact tests 

for categorical variables and two-sample t-tests or Wilcoxon rank sum tests for continuous 

variables.
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Primary outcomes included HbA1c, systolic and diastolic BP, FG, total cholesterol, LDL, 

HDL, triglycerides. In order to incorporate the longitudinal nature of the data, separate 

longitudinal linear regression models assessed change over time for each outcome by study 

group (INSTI vs. non-INSTI). Models contained study visit (1,2,4,5), study group (INSTI, 

non-INSTI), a study visit*study group interaction term and included an AR(1) covariance 

structure to account for with-in person correlation in outcomes over time (study visit). In 

addition, models were adjusted for age, race, income, education, current smoking status, use 

of NNRTI (vs. other anchor ART drug) during any pre-visit, use of tenofovir disoproxyl 

fumarate (TDF, vs. other NRTI), and use of cholesterol-lowering medication. Pre-specified 

contrasts with α=0.05 compared change (defined as the average of the post-visits (4 and 5) 

minus the average of the pre-visits (1 and 2) by study group. Model-based estimates of mean 

change and confidence intervals by study group are reported. Model fit was assessed through 

residual plots. Hemoglobin A1c values excluded 4 INSTI and 10 non-INSTI participants 

with absolute mean change ≥ 2.5% due to poor model fit; as such, these extreme changes 

were descriptively summarized (Supplemental Digital Content Table 1). Primary outcomes 

were then evaluated using models stratified by clinically significant change in weight from 

baseline (<5% vs. ≥5%, as previously described).

Secondary outcomes were incident cases of diabetes mellitus, hypertension, and insulin 

resistance occurring after the “switch/add” visit. Those with these metabolic outcomes 

during a pre-visit were excluded from analysis. Diabetes mellitus was defined as a) self-

reported anti-diabetic medication use or b) either (1) FG greater than 125 mg/dL or (2) 

HbA1c greater than 6.4%. Hypertension was defined as self-reported antihypertensive 

medication use or systolic BP ≥140 mmHg or diastolic BP ≥90 mmHg. Insulin resistance 

was defined using the Homeostatic Model Assessment of Insulin Resistance (HOMA-IR) 

method,25 with values ≥2 mg/dL indicating insulin resistance.26 Analyses were performed 

using SAS software, version 9.4 (SAS Institute, Cary, NC).

RESULTS

Demographic and Clinical Characteristics

There were 1118 WIHS participants included in this analysis, with 884 in the non-INSTI 

and 234 in the INSTI groups with a median 2.0 years (Q1 1.9, Q3 2.0) of follow-up. 

Baseline demographic and clinical characteristics are shown in Table 1. Women were 

median age 49 years (Q1 43, Q3 55), 61% were Black, 50% reported an annual income 

below $12,000, and 66% reported a high school education or less. Baseline HIV viral load 

was undetectable in 81%, detectable but below 200 copies/mL in 14%, and between 200 to 

1,000 copies/mL in 5% of participants. Approximately 73% of participants had a baseline 

BMI ≥25 kg/m2 with a median body weight of 76 kg (Q1 64, Q3 92). Cholesterol-lowering 

medications were used by 21% of participants, 22% had diabetes mellitus, and 46% had 

hypertension at baseline.

At baseline, there were no significant differences between INSTI and non-INSTI groups 

regarding age, race, income, insurance status, education, smoking status, and drug use. 

Compared to the non-INSTI group at baseline, women in the INSTI group were more likely 

to have a detectable viral load and have reported cholesterol medication use. The baseline 
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lipid profiles, HbA1C, and blood pressure measurements were similar between groups, 

though fasting glucose was slightly higher in the non-INSTI group (Table 2). Baseline 

diabetes and hypertension prevalence did not differ by group. When compared to the non-

INSTI group at baseline, women in the INSTI group were more likely to be on a PI and 

abacavir and less likely to be on an NNRTI and TDF. Participants without fasting pre- and 

post-visits were excluded from analyses of fasting outcomes; non-fasting participants (N=52 

and N=191 non-INSTI) were similar to fasting participants (N=182 INSTI and N=693 non-

INSTI) in most baseline demographic and clinical characteristics, except non-fasting women 

were more likely to be Black, have education beyond high school, report former injection 

drug use, have diabetes at baseline, have a BMI < 25 kg/m2, and have a detectable (but <200 

copies/mL) viral load (all p<0.05, data not shown).

Cardiometabolic Outcomes

The INSTI group experienced significantly greater increases in HbA1c (+0.05% vs. −0.06%, 

p=0.0318), systolic BP (+3.84 vs. +0.84 mmHg, p=0.0191), and diastolic BP (+1.62 vs. 

−0.14 mmHg, p=0.0121) compared to the non-INSTI group. Among those who were fasting, 

the INSTI group had greater decreases in HDL (−2.71 vs. +0.14 mg/dL, p=0.0125) during 

follow-up, without significant differences in TG, total cholesterol, glucose, or LDL (Table 

2).

Overall, 77.1% (852) of non-fasting participants experienced <5% body weight gain over 

time, while 22.9% (253) participants experienced ≥5% body weight gain. When stratified by 

study group, there were 31.9% (74) non-fasting participants in the INSTI group with ≥5% 

weight gain and 20.5% (179) in the non-INSTI group. When stratified by percent change in 

body weight, participants with ≥5% body weight gain in the INSTI group experienced 

greater increases in HbA1c compared with the non-INSTI group (+0.30% vs. −0.04%, 

p=0.0034) (Figure 2). However, HbA1c did not differ significantly in participants with <5% 

body weight gain between INSTI and non-INSTI groups. Among participants with <5% 

body weight gain, the INSTI group had a greater increase in systolic BP compared to the 

non-INSTI group (+3.68 mmHg vs. +0.24 mmHg, p=0.0276). Participants with <5% body 

weight gain in the INSTI group had a greater increase in diastolic BP compared to the non-

INSTI group (+1.28 mmHg vs. −0.33 mmHg, p=0.0582). Additionally, participants with 

≥5% body weight gain the INSTI group experienced greater reductions in HDL compared to 

the non-INSTI group, (−4.58 vs. −0.06 mg/dL, p=0.0324) (Supplemental Digital Content 

Table 2).

Development of incident diabetes (5% (8 participants) in the INSTI group and 2% (15 

participants) in the non-INSTI group) and hypertension (24% (32 participants) in the INSTI 

group and 20% (97 participants) in the non-INSTI group) did not differ between groups. 

However, among women who were fasting in the INSTI group (17%, 11 participants) had a 

lower observed incidence of insulin resistance (defined as HOMA score ≥2 among women 

with baseline HOMA score <2), than women in the non-INSTI group (31%, 86 participants), 

p=0.0514.
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DISCUSSION

In this longitudinal study of virally-controlled WLWH, INSTI use was associated with a 

number of modest but statistically significant changes in cardiometabolic risk indicators over 

a relatively short time following addition or switch to INSTI. Greater increases in HbA1c 

and systolic and diastolic blood pressures were observed within a median follow-up of only 

2 years, with HbA1c changes most notable among women who also experienced clinically 

significant (≥5%) body weight gain. In the context of the increasing concern about weight 

gain associated with INSTI use,4,7–10 these small but early signals of worsening 

cardiometabolic risk indicators indicate a critical need for long-term studies of the effects of 

INSTIs on these measures.

There is growing concern not only about weight gain associated with INSTI use, but also 

hyperglycemia and diabetes.14,16,27 In clinical trials, dolutegravir use was previously 

associated with grade 2 hyperglycemia (ranging from 126 to 250 mg/dL) in 6–9% of 

individuals.28 Our observations add to these findings by showing a small but significant 

increase in HbA1c among WLWH who switch to INSTIs over short-term follow-up. While 

insulin resistance often precedes the onset of diabetes,29 any instance of metabolic syndrome 

without insulin resistance has been found to increase risk for diabetes by three-fold.30 

Although we did not observe a difference in incident diabetes mellitus between the two 

groups, this study adds to the growing body of literature that raises concern for glycemic 

complications associated with INSTI use, particularly among WLWH, and emphasizes the 

need for long-term follow-up. Additionally, the finding of greater increases in HbA1c with 

INSTI use but a lower incidence of insulin resistance observed in our analysis was 

unexpected, and the reason is not clear. Although it may be an artifact of sample size, this 

finding could suggest an alternative mechanism for hyperglycemia associated with INSTI 

use and warrants further investigation. Standardized analyses for not only weight gain but 

also BP, blood lipids, fasting glucose and insulin, and HbA1c should be included as part of 

future studies of INSTIs.31

A significant increase in both systolic and diastolic pressure was observed, though we did 

not observe significant differences in incident hypertension. Recent studies have emphasized 

the importance of targeting lower blood pressure goals to avoid cardiovascular disease 

events.32,33 Although the absolute increase in systolic and diastolic BP in our study was 

modest, there is evidence that even slight increases in systolic and diastolic BP can increase 

the risk for coronary heart disease,34 supporting the need for longer follow up of these 

measures. Evaluation of blood pressure, incident hypertension, and cardiovascular events 

should continue to be evaluated in future research studies.

The observed favorable lipid profiles seen with INSTI use in this analysis also supports 

previous data. Multiple previous reports have shown elevations in total cholesterol, LDL, 

and triglycerides with PIs,35–37 which were the predominant ART regimen used in the non-

INSTI group. Additionally, the NEAT022 study group found improvement in blood lipid 

profiles, apart from HDL, among a predominantly male group (11% women) switching from 

a PI-based regimen to dolutegravir.38 Similar to our findings, the NEAT022 investigators 

found a decrease in HDL among individuals switching to a dolutegravir regimen. 
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Interestingly, ADVANCE, a recent study of predominantly WLWH comparing dolutegravir 

and efavirenz, found no significant differences in lipid profiles, including HDL.18 Our work 

expands on these findings by showing consistent results in WLWH with viral suppression, 

even when controlling for cholesterol medication use.

This work has several limitations. Although we did not find an increased risk for incident 

diabetes or hypertension and the absolute changes in HbA1c and BP were small, this may be 

related to the relatively short follow-up time. A minimum follow-up time of 6–12 months 

after INSTI initiation was specifically chosen to isolate the effect of the INSTI and avoid the 

introduction of other confounding factors.39 However, longer exposure to INSTIs may be 

necessary for the development of incident outcomes, thus necessitating studies with 

extended follow-up. A recent study identified an association between weight gain and 

concurrent use of tenofovir alafenamide (TAF) with dolutegravir.18 Unfortunately, there 

were no women in our study on TAF, thus limiting our ability to comment on the possible 

relationship between weight gain, TAF, and INSTIs. Additionally, our analyses evaluated 

metabolic side effects related to use of INSTIs only among women. While recent reports 

have indicated that WLWH may be more vulnerable to these side effects,5 further research 

assessing sex differences is warranted. Finally, despite controlling for unbalanced variables 

in our multivariable regression, as a retrospective cohort study, our work is limited by the 

inability to control for unmeasured confounders and cannot establish causality.

Conclusion

In summary, virally-controlled WLWH who switched to or added an INSTI to their ART 

regimen were found to have modest unfavorable changes in HbA1c and blood pressure when 

compared to WLWH remaining on non-INSTI ART, during relatively short follow up. In 

addition, more pronounced HbA1c changes were observed in women with ≥5% body weight 

gain. As PLWH, particularly women, already have a higher risk of cardiovascular disease,
40,41 additional studies with longer follow up are warranted to evaluate metabolic 

complications related to long-term INSTI use. Investigation of cardiometabolic outcomes in 

future studies of new INSTIs used for treatment and prevention is necessary.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Study schema. The Women’s Interagency HIV Study (WIHS).
a INSTI definition: (1) history of switching from a non-INSTI ART regimen to an INSTI, or 

adding an INSTI to an ART regimen; (2) five consecutive WIHS visits where participants 

were both taking ART by self-report and HIV RNA was less than 1000 copies/mL; and (3) 

remain on the same INSTI drug for two study visits after switching or adding an INSTI

Body measurement data from seven participants were excluded because extreme changes in 

outcome variables suggested inaccurate data. Lipid data from 32 participants were excluded 

for extreme values if any of the following criteria were met: fasting glucose ≥350, HDL 

>150, triglycerides ≥500, pre-visit HbA1c ≥9.
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Figure 2: Change in cardiometabolic indicators stratified by degree of weight gain.
INSTI use was associated with unfavorable changes in blood pressure (2A and 2B), 

hemoglobin A1c (2C), and high density lipoprotein (2D). For all except systolic BP, change 

was greater in women with ≥5% body weight gain. Statistical tests refer to difference 

between means (INSTI minus non-INSTI); * denotes p<0.05
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Table 1.

Baseline demographics and clinical characteristics of study participants. The Women’s Interagency HIV Study 

(WIHS).

Demographic Overall (N=1118) INSTI (N=234) Non-INSTI (N=884) p-value

Age, y, median (Q1, Q3) 49 (43,55) 50 (45,56) 49 (43,55) 0.0598

Race, N (%)

0.0863
 African-American 680 (60.8) 140 (59.8) 540 (61.1)

 Hispanic 266 (23.8) 48 (20.5) 218 (24.7)

 Other 172 (15.4) 46 (19.7) 126 (14.3)

Annual Income, N (%)

0.4778
 ≤$12,000 555 (49.6) 114 (48.7) 441 (49.9)

 $12,001–24,000 254 (22.7) 61 (26.1) 193 (21.8)

 >$24,000 276 (24.7) 56 (23.9) 220 (24.9)

Insurance Coverage, N (%) 1079 (96.5) 228 (97.4) 851 (96.3) 0.4058

Education, N (%)

0.1477 High school or less 741 (66.3) 146 (62.4) 595 (67.3)

 Beyond high school 371 (33.2) 87 (37.2) 284 (32.1)

Smoker, N (%) 382 (34.2) 68 (29.1) 314 (35.85) 0.0658

Injection Drug Use, N (%)

0.3995
 Never use 888 (79.4) 188 (80.3) 700 (79.2)

 Current use 2 (0.2) 1 (0.4) 1 (0.1)

 Former use 220 (19.7) 43 (18.4) 177 (20.0)

Non-Injection Drug Use, N (%)

0.1045
 Never use 333 (29.8) 58 (24.8) 275 (31.1)

 Current use 205 (18.3) 41 (17.5) 164 (18.6)

 Former use 571 (51.1) 133 (56.8) 438 (49.6)

Baseline ART, N (%)

 NNRTI 555 (49.6) 83 (35.5) 472 (53.4) <0.0001

  EFV use 345 (30.9) 43 (18.4) 302 (34.2) <0.0001

 PI 572 (51.2) 161 (68.8) 411 (46.5) <0.0001

 NRTI
a

  AZT 104 (9.3) 32 (13.7) 72 (8.1) 0.0096

  ABC 215 (19.2) 64 (27.4) 151 (17.1) 0.0004

  TDF 864 (77.3) 152 (65.0) 712 (80.5) <0.0001

INSTI added, N (%)

 Raltegravir 85 (7.6) 85 (36.3)

 Elvitegravir 52 (4.7) 52 (22.2)

 Dolutegravir 97 (8.7) 97 (41.5)

CD4 count ≤200 cells/μL, N (%) 40 (3.6) 8 (3.4) 32 (3.6) 0.8806
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Demographic Overall (N=1118) INSTI (N=234) Non-INSTI (N=884) p-value

Viral load, N (%)

0.0171
 Undetectable

b 910 (81.4) 176 (75.2) 734 (83.0)

 Detectable but <200 copies/mL 158 (14.1) 42 (18) 116 (13.1)

 200–1,000 copies/mL 50 (4.5) 16 (6.8) 34 (3.8)

Weight, kg, median (Q1, Q3) 76 (64,92) 74 (63,90) 77 (64,93) 0.3151

BMI, kg/m2, median (Q1, Q3) 29 (25,35) 29 (25,35) 29 (25,35) 0.3407

 <18.5 kg/m2, N (%) 20 (1.8) 2 (0.9) 18 (2.0)

0.3490 18.5–24.9 kg/m2, N (%) 258 (23.1) 59 (25.2) 199 (22.5)

 ≥25 kg/m2, N (%) 813 (72.7) 167 (71.4) 646 (73.1)

Diabetes Mellitus, N (%)
c 248 (22.2) 57 (24.4) 191 (21.6) 0.3675

Hypertension, N (%) 511 (45.7) 102 (43.6) 409 (46.3) 0.4648

Cholesterol medication use, N (%) 229 (20.5) 68 (29.1) 161 (18.2) 0.0003

Abbreviations: INSTI, integrase strand transfer inhibitor; ART, antiretroviral therapy; y, years; NNRTI, non-nucleotide reverse transcriptase 
inhibitor; EFV, efavirenz; PI, protease inhibitor; NRTI, nucleotide reverse transcriptase inhibitor; AZT, zidovudine; ABC, abacavir; TDF, tenofovir 
disoproxil fumarate; BMI, body mass index.

a
Not mutually exclusive. Column percentages may not total 100 due to rounding.

b
Limit of detection for viral load assay was ≤ 80 copies/mL for 4% of visits, ≤48 for 14% of visits, and ≤20 for 83% of visits.

c
Diabetes mellitus was defined as self-reported anti-diabetic medication use or either (1) two FG greater than 125 mg/dL or (2) hemoglobin A1c 

greater than 6.4% and FG>125 mg/dL
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