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Abstract

Background: Integrase strand transfer inhibitors(INSTIs) are first-line regimens for HIV 

treatment. We aimed to examine their impact on cognitive performance and depressive symptoms 

in women with HIV(WWH).

Setting: Women’s Interagency HIV Study(WIHS) a multisite, prospective, cohort study

Methods: WWH who started or switched to INSTI-based ART and completed 

neuropsychological(NP) testing and the Center for Epidemiological Studies-Depression(CES-D) 

scale before and after INSTI start/switch were included in the analyses. Primary outcomes were 

demographically corrected cognitive domain T-scores. Linear mixed effects models adjusted for 

relevant covariates were used to examine effects of start/switch of any INSTI and individual INSTI 

drugs on cognition and CES-D.

Results: 639 WWH, median age 49(interquartile range 12) years, 66% Black non-Hispanic, had 

NP and CES-D data before and after INSTI start/switch. While 14% started INSTI-based ART, the 

remainder switched to INSTI-based ART from another regimen. Overall, any INSTI use was 

associated with poorer learning post-INSTI. Specifically, use of elvitegravir, but not raltegravir, 

was associated with poorer learning. In analyses restricted to INSTI switch, any INSTI use, and 

specifically dolutegravir use, was associated with poorer learning. Among those switching from a 

PI-based regimen, INSTIs overall and dolutegravir remained associated with poorer learning; 

switching from an NNRTI to dolutegravir was also associated with poorer learning. INSTI start/

switch was not related to depressive symptom changes.

Conclusions: INSTI use was associated with poorer learning among WWH. These changes 

were mainly observed in elvitegravir and dolutegravir users, indicating that the impact of INSTI 

on cognition in WWH may not be a class effect.
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Introduction

Over the past decade, integrase strand transfer inhibitors (INSTIs) have emerged as an 

effective component of first line antiretroviral therapy (ART)1. INSTIs work by inhibiting 

the action of an enzyme, HIV integrase, which the virus needs in order to enter CD4 cells 

and replicate. To date, the Food and Drug Administration (FDA) has approved four INSTIs: 

raltegravir in 2007, elvitegravir in 2012, in 2013, and most recently bictegravir in 2018. 

Early clinical trials demonstrated that INSTIs are well tolerated with limited central nervous 

system (CNS) adverse events2,3, however following widespread use, reports of INSTI 

treatment discontinuation attributed to neuropsychiatric adverse events emerged, particularly 

with dolutegravir4,5. This remains controversial as not all published analyses demonstrate 

increased neuropsychiatric adverse events with INSTI use6. Furthermore, because studies 

reporting INSTI-based neuropsychiatric adverse events consist predominantly of men, these 

findings may not be generalizable to women with HIV (WWH). Women have been shown to 

have higher frequency of adverse events related to ART and other medications7–9.

One potential INSTI-related adverse neuropsychiatric side effect is cognitive impairment; 

however, little is known about the effect of INSTIs on cognition. Studies conducted 

predominantly in men with HIV on INSTI-based regimens demonstrated poorer verbal 

learning and memory compared to people with HIV (PWH) on non-INSTI-based regimens,
10 and have indicated that long-term exposure to INSTIs, particularly, was associated with 

impaired cognitive profiles, such as globally low-performance or decreased performance in 

verbal learning and memory11. In contrast a recent study demonstrated no differences in NP 

performance between PWH initiating INSTI-based therapy and HIV-negative controls not on 

ART12; however, this is an all-male small sample study and the effect of INSTIs may have 

been offset by the effect of initiation of HIV treatment. Among WWH, we have previously 

demonstrated both positive and negative associations between specific INSTI drugs and 

cognition13. Raltegravir was associated with worse executive function among women with 

profound HIV legacy effects, but was associated with better memory among substance users 

with poorly controlled HIV. Additionally, was associated with better motor function among 

women primarily 36–55 years of age. Whether neuropsychiatric adverse events and poorer 

cognitive function are independent issues or represent a continuum of the same underlying 

etiology remains unknown.

A second INSTI-related adverse neuropsychiatric side effect that has garnered attention is 

depressive symptoms. Two retrospective cohort studies reported depression, amongst other 

neuropsychiatric side effects, as reasons for discontinuation of INSTI-based therapy, in 

particular, dolutegravir (DTG)4,5. However, the data surrounding increased neuropsychiatric 

side effects with INSTI therapy are inconclusive. Low rates of treatment discontinuation due 

to neuropsychiatric side effects are observed in larger analyses from the Swiss HIV Cohort 

Study and the Observational Pharmaco-Epidemiology Research & Analysis (OPERA) 

cohort, with the latter consisting of data from five randomized clinical trials6,14. Recently, 

data from a longitudinal cohort study, which included a planned switch to DTG, reported 

higher proportions of participants with moderate depressive symptoms following a switch to 

DTG, but no difference in the proportion with moderately severe symptoms using the Patient 

Health Questionnaire-9 (PHQ-9)15. While this analysis was limited to DTG, data on 
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depressive symptoms with other INSTIs are not available. In addition, although the PHQ-9 

is a brief, validated screening tool for depressive symptoms, it does not have the ability to 

differentiate symptoms on a sub-scale level.

In the present study, we aimed to examine the impact of starting or switching to, an INSTI 

on cognitive function and depressive symptoms in WWH, comparing neuropsychiatric 

assessments before and after INSTI initiation. We hypothesized that INSTI use would be 

associated with poorer neuropsychological outcomes and increases in depressive symptoms 

in WWH.

Methods

Study Population

Data from eligible participants in the Women’s Interagency HIV Study (WIHS) were used in 

this analysis. The WIHS study design and procedures have been described elsewhere16–18 

but in brief, the WIHS is a multi-center, longitudinal cohort designed to expand our 

knowledge of HIV in women. Enrollment in the study occurred in four waves between 

October 1994 and September 2015. The first three enrollment waves occurred at six sites in 

Brooklyn, Bronx, Chicago, Washington DC, Los Angeles, and San Francisco) while the 

final enrollment wave included five additional Southern US sites in Chapel Hill, Atlanta, 

Miami, and Birmingham/Jackson.

Participants enrolled in WIHS engaged in semiannual study visits during which 

comprehensive medical histories including medication review and clinical examinations 

were performed. Participants also completed other study assessments including laboratory 

assessments, questionnaires and neuropsychological assessments. For the purpose of this 

study, only data from WIHS visits where neurocognitive assessments were performed was 

included totaling 18,363 observations. A further 7215 observations (from 1016 participants) 

were excluded as ART use “at study visit” and “since last study visit” (~ past 6 months) 

were different indicating an ART switch in that time period. This left 11,148 observations 

from 2418 participants. In addition, those not prescribed INSTIs were excluded leaving 4753 

observations in 923 participants. Finally, we retained only those who has one 

neuropsychological assessment available before starting or switching to INSTIs and one 

after they started or switched to INSTI-based therapy leaving 1278 observations in 639 

participants.

Outcome measures

Cognitive function—Participants completed a comprehensive neuropsychological (NP) 

battery which included the Hopkins Verbal Learning Test–Revised (HVLT-R)18, Trail 

Making Test (TMT), Stroop Test19, Symbol Digit Modalities Test (SDMT), Letter-Number 

Sequencing (LNS) Test, letter fluency, animal fluency, and Grooved Pegboard (GPEG). Each 

NP outcome of interest was transformed into demographically-corrected T-scores (M=50, 

SD=10) based on the WIHS HIV-uninfected women19,20 that were recruited into the study to 

be demographically similar to the WWH with respect to age, race/ethnicity, education, 

annual household income, and risk behaviors prior to study entry (i.e., substance use, risky 
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sexual behavior)16–18. As in our previous studies, the NP outcomes were combined into 

domain-specific T-scores as follows; learning (HVLT-R total learning across trials 1–3), 

memory (HVLT-R delay free recall), verbal fluency (letter and animal fluency), fine motor 

skills (Grooved Pegboard dominant and non-dominant hands), processing speed (TMT-Part 

A, SDMT), attention/working memory (LNS attention and working memory conditions), 

and executive function (TMT-Part B, Stroop Trial 3). A global NP score was also computed 

for individuals with data for ≥4 domains. See details in our previous publication20. Global 

NP impairment was defined as a T-score ≤40.

Depressive Symptoms

The Centers for Epidemiologic Studies – Depression Scale (CES-D), a 20-item self-

administered questionnaire, is administered to examine depressive symptoms in the WIHS. 

The CES-D queries symptoms experienced by respondents in the preceding week. This scale 

has been validated for use in people with HIV21–26. A CES-D score ⩾16 suggest a high level 

of depressive symptoms.

Covariates

We used covariates of interest that were available across the duration of WIHS in this 

analysis which included age, race/ethnicity, years of education, employment status, annual 

household income, and marital status, current smoking status, recent alcohol use, marijuana, 

crack, cocaine, and/or heroin use. We included clinical factors such as Center for 

Epidemiologic Studies Depression Scale (CES-D) scores (NP analyses only), Hepatitis C 

virus antibody status, body mass index (BMI), hypertension (systolic blood pressure ≥140, 

diastolic blood pressure ≥90, self-report or use of anti-hypertensive medications), and 

diabetes (self-reported anti-diabetic medication or any of fasting glucose ≥126 or HgbA1C 

>6.5% or self-reported diabetes) since past research has shown that these can affect 

cognitive and psychological status. HIV-related parameters such as HIV RNA (copies/ml), 

CD4+ T cell count (current and nadir; cells per mm3), and previous self-reported AIDS 

diagnosis were also included.

Statistical Analyses

A series of linear mixed effects models were used to examine cognitive and depressive 

symptom changes after starting or switching to INSTIs after adjusting for both time-

invariant and time-varying covariates. We first examined the effects of all INSTIs followed 

by examining each of the three INSTI drugs separately (raltegravir, elvitegravir, or 

dolutegravir). Bictegravir was not included as there were insufficient observations. When 

effects were significant, we computed effect sizes using Cohen’s d methodology (effects, 

small=0.2; medium=0.5; large=0.8)27. Analyses were conducted in R version 3.5.2.

Results

Overall Study Population Characteristics pre-INSTI

Overall, 639 participants met the criteria for inclusion in the analysis, of whom 89 (14%) 

started INSTIs ‘starters’ and 550 (86%) switched to INSTIs ‘switchers.’ Demographically, 

starters were similar to switchers. Of those starting INSTIs, the median age was 46 (IQR 37, 
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54), 66% were Black-non Hispanic and 66% had high-school education or higher (Table 

1).For those switching to INSTIs, the median age was 49 (IQR 42, 54), 65% were Black-non 

Hispanic and 68% had high-school education or higher (Table 2). The median current CD4+ 

T cell count for those starting INSTIs and those switching to INSTIs was 314 (IQR 174, 

464) and 573 (IQR 369, 784) respectively. Thirty-six percent of those starting INSTIs and 

40% of those switching to INSTIs had a self-reported diagnosis of AIDS. Of those who 

switched to INSTIs, 324 (59%) switched from PI-based regimens while 171 (31%) switched 

from NNRTI-based regimens. Switches from efavirenz accounted for 75% of those switched 

from NNRTIs. The median duration of ART use prior to switch was 12.4 (IQR 8.0 −16.2) 

years. Raltegravir, elvitegravir and dolutegravir were introduced in 38%, 24% and 38% of 

WWH, respectively.

Due to the nature of the data collection in WIHS, the exact date of INSTI start/switch was 

not available but known to have occurred in the six month interval between study visits. The 

median time from baseline NP to start/switch was 690 (431–871) days. The median time 

from study visit at which start/switch was reported to NP test visit was 186 (IQR 0, 387) 

days. It is important to note that all switches occurred at some point in the six months prior 

to the study visit at which start/switch was reported. The median time between the two NP 

tests was 755 (721, 1294) days. Using the global NP score, 136 (21.3%) of participants were 

considered cognitively impaired at baseline. Eighty (58.8%) of those women impaired at 

baseline remained impaired post start/switch, while 52 (38.2%) were no longer impaired 

post start/switch. Fifty-six (14.5%) of those women who had normal scores at baseline were 

impaired on subsequent testing. The proportion of participants with CES-D scores ≥16 prior 

to start/switch was 29.7% compared to 31.1% post switch.

Associations of INSTI Use with Cognitive Domains

Overall, any INSTI use was associated with poorer learning after start/switch (before 49.5 

(SD 9.8) versus after 48.1 (10.2); p<0.001; Cohen’s d= −0.16) (Figure 1). There were no 

differences in any other cognitive domain before and after INSTI use. When examined by 

individual INSTI drug, start/switch of elvitegravir (before 49.6 (SD 9.4) versus after 48.0 

(10.2); p=0.02; Cohen’s d= −0.19) and dolutegravir (before 49.5 (SD 10.1) versus after 47.5 

(10.5); p=0.002; Cohen’s d= −0.22) were associated with poorer learning, but raltegravir use 

was not (p=0.71) (Figure 1).

In analyses restricted to participants who switched to INSTI-based therapy (n=550), any 

INSTI use was associated with poorer learning (before 49.8 (SD 9.9) versus after 48.5 

(10.3); p=0.009; Cohen’s d= −0.15), as was use of dolutegravir (p=0.004). When restricted 

to those started on INSTIs (n=89), overall INSTI use remained associated with poorer 

learning although this was not retained in the model after adjusting for covariates (before 

47.7 (SD 9.1) versus after 45.9 (9.7); p=0.02; Cohen’s d= −0.20).

In adjusted analyses, overall INSTIs and dolutegravir remained associated with poorer 

learning among those switching from a PI-based regimen (p’s<0.05). Dolutegravir also 

remained associated with poorer learning among those switching from an NNRTI (before 

51.7 (SD 10.3) versus after 48.7 (10.3); p=0.02; Cohen’s d= −0.33). In contrast, switching 

from an NNRTI to an INSTI was also associated with better processing speed, while 
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switching from an NNRTI to EVG specifically was associated better executive function and 

processing speed (p’s<0.05).

Finally, when restricted to those who switched from efavirenz, overall INSTI use was 

associated with poorer memory (before 51.4 (SD 9.5) versus after 49.3 (10.7); p=0.02; 

Cohen’s d= −0.25) and learning (before 52.3 (SD 9.5) versus after 50.2 (10.0); p=0.02; 

Cohen’s d= −0.25). In contrast, better processing speed (before 49.0 (SD 8.1) versus after 

50.1 (8.5); p=0.03; Cohen’s d= 0.15), and verbal fluency (before 48.3 (SD 9.1) versus after 

49.9 (10.1); p=0.03; Cohen’s d= 0.20) were observed. Poorer learning was also observed in 

those switching from efavirenz to dolutegravir (before 51.4 (SD 10.1) versus after 47.5 

(10.4); p=0.02; Cohen’s d= −0.43). All analyses were adjusted for covariates outlined above.

Associations of INSTI Use with Depressive Symptoms

Overall, INSTI use (start and switch combined) was not associated with changes in 

depressive symptoms as determined by CES-D scale scores. Similarly, start/switch to 

individual INSTIs (DTG, EVG or RAL) did not affect depressive symptom scores. When 

analysis was restricted to those who switched to INSTIs from any previous ART, again, there 

were no effects observed on depressive symptom scores. Similarly, switch from a PI-based 

regimen or an NNRTI regimen (overall or limited to EFV) to any INSTI or individual 

INSTIs did not affect depressive symptom scores (all p>0.05).

Discussion

As efforts continue to determine the effects of contemporary ART on cognitive function in 

PWH, we sought to examine the impact of starting on, or switching to INSTI-based therapy 

in WWH. Here, we found that overall INSTI use was associated with poorer performance, in 

verbal learning among WWH. This finding persisted in those who switched from other ART 

regimens to INSTI-based regimens. Interestingly, our data suggests that poorer learning 

observed in our cohort may not be related to an INSTI class effect but rather associated with 

specific drugs, namely elvitegravir and dolutegravir use. Both elvitegravir and dolutegravir 

were associated with poorer learning in the overall analysis that considered those starting 

and switching to INSTIs, while dolutegravir remained associated with poorer learning when 

the analysis was restricted to those switching ART irrespective of whether they switched 

from PI-based or NNRTI, including efavirenz-based regimens. Bictegravir, a recently 

approved INSTI, was not included in this analysis.

Our results in WWH align with data demonstrating worse learning and memory 

performance in a demographically similar group of men and WWH28. The potential 

mechanism for this is unclear; however, one possible contributor may relate to 

polymorphisms in UGT1A1, which influences INSTI metabolism. In support of this 

hypothesis, a recent study demonstrated that specific UGT1A1 gene polymorphisms, in 

addition to younger age, were associated with increased dolutegravir trough concentration 

and increased overall neuropsychiatric side effects29. However, high dolutegravir 

concentrations were not associated with worse cognition in a sample of older, predominantly 

White men30. Given the significant demographic difference between our study population 

and prior studies, investigating UGT1A1 gene polymorphisms in our cohort of 
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predominantly Black, non-Hispanic women is warranted. Nevertheless, given the 

multifactorial nature of cognitive impairment in WWH, it also possible that indirect 

underlying mechanisms could be contributing to our findings.

To date, many of the larger studies examining the impact of INSTIs on neural function focus 

on more general neuropsychiatric side effects including depression, insomnia, and anxiety 

but not cognitive function4–6,14. Whether adverse mental health symptoms and poorer 

cognition are independent issues or a continuum of the same underlying etiology remains 

unknown with INSTI use. For this reason, our group recently examined and reported on the 

impact of INSTI on post-traumatic stress disorder (PTSD)31 and here we present data on 

depressive symptoms in WWH. Interestingly, we did not observe a worsening in depressive 

symptomatology when WWH were started on or switched to INSTIs as a class or individual 

INSTI drugs In addition, an elvitegravir-based ART regimen was associated with improved 

PTSD symptoms, in both those starting and switching INSTIs, while switching onto a 

raltegravir-based regimen was associated with worse PTSD symptoms but had no impact on 

cognition. Dolutegravir-based regimens either did not affect, or worsened PTSD symptoms, 

in those starting or switching to its use31. These data indicate that the impact of INSTIs on 

neural function in WWH are varied and suggest that assessment across a host of 

neuropsychiatric complications need to be considered to ensure that less clinically apparent 

impacts such as mild cognitive changes are noticed if patients do not present with other 

neuropsychiatric symptoms such as depression or anxiety.

This study has limitations. As is generally the case in studies that examine changes in the 

setting of ART switch, it is always worth considering that the observation being reported is a 

result of the removal of a previous drug rather than the addition of a new drug. In this case, 

we did see similar results in those starting INSTIs (who were currently not on ART) which 

would therefore indicate that our observations related to the addition of INSTIs rather than 

the withdrawal of non-INSTI drugs. Additionally, the exact date for starting or switching 

ART regimens were not collected in our cohort and cumulative drug effect was not 

examined. Furthermore, we measured cognition on one occasion before and one after INSTI 

initiation; additional time points would facilitate more fine-grained analyses to better 

understand acute and longer-term effects of starting or switching to an INSTI-based regimen 

and to understand their impact not only on neuropsychological testing parameters but also 

on functional status. Finally, although significant efforts were made to adjust for other 

factors that might impact cognition in this population it is possible that unmeasured factors 

could play a role.

In summary, switching to or starting an INSTI-based regimen was primarily associated with 

poorer learning among WWH. However, because this observation was not seen with 

raltegravir use, our data suggest that the impact of INSTIs on cognition in WWH may not be 

a class effect. Validation of our finding in other large cohorts in warranted, as is assessment 

of the neuropsychiatric effects of newer INSTIs including bictegravir and cabotegravir.
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Figure 1. 
Mean T-score per cognitive domain before and after start/switch of integrase strand transfer 

inhibitor. Green corresponds to improvement and magenta to decline. Significance derived 

from linear effects model.
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Table 1.

Demographic, behavioral, and clinical characteristics at the WIHS visit before starting INSTI

Variable INSTI Overall (n=89) Elvitegravir (n=22) Raltegravir (n=38) Dolutegravir (n=29)

N (%) n (%) n (%) n (%)

Year of Age

 26–35 19 (21) 6 (27) 7 (18) 6 (21)

 36–45 23 (26) 3 (14) 11 (29) 9 (31)

 45–55 32 (36) 10 (45) 14 (37) 8 (28)

 >55 15 (17) 3 (14) 6 (16) 6 (21)

High school or less 57 (64) 13 (59) 25 (66) 19 (66)

Race/ethnicity

 White, non-Hispanic 14 (16) 3 (14) 6 (16) 5 (17)

 Black, non-Hispanic 59 (66) 16 (73) 21 (55) 22 (76)

 Hispanic 15 (17) 3 (14) 10 (26) 2 (7)

 Other 1 (1) 0 (0) 1 (3) 0 (0)

Average Annual Household ncome ≤$12000 56 (63) 11 (50) 55 (39) 24 (83)

Currently employed 33 (37) 11 (50) 15 (39) 7 (24)

Married 26 (29) 7 (32) 13 (34) 6 (21)

Currently smoking 34 (38) 5 (23) 13 (34) 16 (55)

Recent Use

 Alcohol

  Abstainer 46 (52) 14 (64) 20 (53) 12 (41)

  0–7 drinks/wk 29 (32) 8 (36) 10 (26) 11 (38)

  >7 drinks/wk 14 (16) 0 (0) 8 (21) 6 (21)

 Marijuana 23 (26) 2 (9) 10 (26) 11 (38)

 Crack, cocaine, and/or heroin 7 (8) 0 (0) 3 (8) 4 (14)

Hepatitis C RNA positive 20 (22) 1 (5) 10 (26) 9 (31)

Body Mass Index ≥30 kg/m2 38 (43) 14 (64) 11 (29) 13 (45)

Hypertension 30 (34) 8 (36) 11 (29) 11 (38)

Diabetes 22 (25) 3 (14) 10 (26) 9 (31)

CD4+ T cell count (cells/mm3), median 
(IQR)

Current 314 (145) 364 (131) 237 (109) 372 (203)

 Nadir 219 (128) 269 (117) 140 (86) 269 (149)

HIV RNA (copies/mL)

Undetectable 3 (3) 2 (9) 1 (3) 0 (0)

≤500 9 (10) 2 (9) 4 (11) 3 (10)

>500 76 (85) 18 (82) 33 (87) 25 (86)

Prior AIDS diagnosis 32 (36) 2 (9) 20 (53) 10 (34)

CESD score >16 29 (33) 5 (23) 12 (32) 12 (41)
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Note. Current, refers to within the past week; recent, refers to within 6 months of the most recent WIHS visit. CESD, Centers for Epidemiological 
Studies Depression Scale
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Table 2.

Demographic, behavioral, and clinical characteristics at the WIHS visit before switching to II from ART.

Variable INSTI Overall 
(n=550) Elvitegravir (n=132) Raltegravir (n=202) Dolutegravir (n=216)

N (%) n (%) n (%) n (%)

Year of Age

 26–35 40 (7) 12 (9) 20 (10) 8 (4)

 36–45 170 (31) 41 (31) 75 (37) 54 (25)

 45–55 225 (41) 51 (39) 76 (38) 98 (45)

 >55 115 (21) 28 (21) 31 (15) 56 (26)

High school or less 350 (64) 84 (64) 130 (64) 136 (63)

Race/ethnicity

 White, non-Hispanic 79 (14) 11 (8) 33 (16) 35 (16)

 Black, non-Hispanic 359 (65) 97 (73) 124 (61) 138 (64)

 Hispanic 89 (16) 15 (11) 40 (20) 34 (16)

 Other 23 (4) 9 (7) 5 (3) 9 (4)

Average Annual Household Income ≤
$12000 256 (47) 62 (47) 98 (49) 96 (44)

Currently employed 189 (34) 47 (36) 66 (33) 76 (35)

Married 169 (31) 33 (25) 64 (32) 72 (33)

Currently smoking 196 (36) 54 (41) 76 (38) 66 (31)

Recent Use

 Alcohol

  Abstainer 330 (60) 69 (52) 132 (65) 129 (60)

  0–7 drinks/wk 184 (33) 56 (42) 60 (30) 68 (31)

  >7 36 (7) 7 (5) 10 (5) 19 (9)

 Marijuana 93 (17) 25 (19) 28 (14) 40 (19)

 Crack, cocaine, and/or heroin 29 (5) 8 (6) 9 (4) 12 (6)

Hepatitis C RNA positive 102 (19) 14 (11) 43 (21) 45 (21)

Body Mass Index ≥ 30 (kg/m2) 242 (44) 68 (52) 69 (33) 105 (49)

Hypertension 253 (46) 68 (52) 76 (38) 109 (50)

Diabetes 120 (22) 27 (20) 38 (19) 55 (25)

CD4+ T cell count (cells/mm3), median 
(IQR)

 Current 573 (207) 634 (185) 458 (207) 622 (192)

 Nadir 208 (120) 298 (136) 140 (88) 239 (126)

HIV RNA (copies/mL)

 Undetectable 252 (46) 89 (67) 18 (9) 145 (67)

 ≤500 208 (38) 37 (28) 118 (58) 53 (25)

 >500 90 (16) 6 (5) 66 (32) 18 (8)

Prior AIDS diagnosis 219 (40) 27 (20) 108 (53) 84 (39)
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Variable INSTI Overall 
(n=550) Elvitegravir (n=132) Raltegravir (n=202) Dolutegravir (n=216)

N (%) n (%) n (%) n (%)

CESD score >16 148 (27) 34 (26) 59 (29) 55 (25)

Previous ART Therapy

 NNRTI based 171 (31) 69 (52) 32 (16) 70 (32)

 PI based 324 (59) 54 (41) 132 (65) 138 (61)

 Others 55 (10) 9 (7) 38 (19) 8 (7)

Note. Current, refers to within the past week; recent, refers to within 6 months of the most recent WIHS visit. CESD, Centers for Epidemiological 
Studies Depression Scale
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