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Abstract (word count: 248)

Background: Tenofovir disoproxil fumarate (TDF) is associated with reduced bone mineral density
(BMD). We evaluated changes in BMD in women who switched from TDF, emtricitabine and a non-
nucleoside reverse transcriptase inhibitor (TDF/FTC/NNRTI) to abacavir, lamivudine and dolutegravir

(ABC/3TC/DTG).

Methods: We conducted a randomized controlled trial in which women aged >40 years were
randomized 1:2 to continue TDF/FTC/NNRTI or switch to ABC/3TC/DTG. We analysed changes in
BMD at the hip and lumbar spine from baseline through week 96 using linear regression, and
markers of bone turnover, and kidney function using repeated measures mixed effects models with
multiple imputation for missing data. We conducted exploratory analyses of weight, mental health,

sleep, and symptoms attributed to HIV and antiretroviral therapy.

Results: Ninety-one women (mean age 50.4 [SD 6.6] years) were randomized. Women who switched
to ABC/3TC/DTG maintained viral suppression and experienced improvements in BMD at the lumbar
spine (but not neck of femur or total hip), bone resorption markers, proteinuria (total protein,
albumin, and retinol-binding protein) and modest weight gain without change in body mass index.
Although mean anxiety, depression and sleep scores did not differ between the two study arms,
anxiety, depression, and sleep disturbance at baseline predicted ABC/3TC/DTG discontinuation for
neuropsychiatric side effects (odds ratios 11.9 [95%Cl 2.0-71.6], 16.0 [2.6-97.9] and10.0 [1.8-56.0]

respectively).

Conclusions: Switching from TDF/FTC/NNRTI to ABC/3TC/DTG improved BMD of the lumbar spine
and kidney function. These benefits need to be balanced against modest weight gain and the need

for ART substitutions in a proportion of participants.



Introduction

Over half of the estimated 37.7 million people living with HIV globally in 2020 were female [1].
Increasingly effective and more widely available antiretroviral therapy (ART) means that HIV is now
a long-term condition, with normal life expectancy for those who are virologically suppressed on ART
[2], with the majority of people living with HIV expected to be aged 50 years and older by 2030 [3].
Over one-third of women seen for HIV care in 2019 (n=10,981) in the United Kingdom (UK) were
aged 50 and over, a four-fold increase over a ten year period [4]. However, it is well-established that
women remain under-represented in HIV clinical research [5]. This is of concern given that women’s
virological response to, and adverse effects from ART may differ from men’s [6]. Furthermore, as
women living with HIV reach menopausal age, oestrogen depletion increases their risk of comorbid
conditions such as cardiovascular disease and low bone mineral density (BMD), making the
investigation of the efficacy, safety, and tolerability of antiretroviral regimens in older women more

pressing.

Tenofovir disoproxil fumarate (TDF) is associated with reductions in BMD [7], which may be of
particular concern in older women. Clinical trials have shown improvements in BMD and kidney
function in individuals who switch from TDF to tenofovir alafenamide (TAF) [8, 9] or other TDF-
sparing antiretroviral therapy (ART) [10]. TDF may also adversely affect renal tubular function,
particularly in an ageing population, manifesting as eGFR decline and proteinuria [11]. Improved
kidney function has been reported in individuals who switch from TDF to tenofovir alafenamide

(TAF) [8, 9] or other TDF-sparing ART [12, 13].

More recently, evidence has emerged that TDF may have weight-restricting properties in individuals
without HIV taking TDF as pre-exposure prophylaxis (PrEP) [14, 15], and in people with HIV taking
TDF-containing ART [16]. Efavirenz (EFV) may also have weight-restricting properties, especially in
individuals with CYP2B6 polymorphisms rendering them slow metabolizers [17, 18]. By contrast,

integrase strand-transfer inhibitors (INSTI) have been associated with weight gain, with women



disproportionally affected [16, 19, 20]. The mechanisms by which antiretrovirals affect weight are

largely unknown.

Neuropsychiatric side effects, ranging from vivid dreams to overt depression and suicidality, have
long been recognized as a complication of EFV use [21, 22]. Whereas the rate of neuropsychiatric
events with INSTI in clinical trials has generally been similar to comparators [23, 24], cohort studies
have suggested an increased rate of dolutegravir (DTG) discontinuations for neuropsychiatric
symptoms including insomnia and sleep disturbance, anxiety and depression [25-28], particularly

affecting women and/or older individuals [25, 26, 28].

We conducted a randomised controlled trial in virologically-suppressed women aged 40 years and
over to examine the effect of switching from TDF/emtricitabine plus a non-nucleoside reverse-
transcriptase inhibitor (TDF/FTC/NNRTI) to abacavir/lamivudine plus dolutegravir (ABC/3TC/DTG) on
bone and kidney function. Here we report the changes in bone and renal outcomes at week 96, as

well as changes in weight, mental health and sleep.

Methods

The design and inclusion criteria of the trial have been described previously [29]. Briefly, women
aged 40 years and over with suppressed HIV RNA on TDF/FTC/NNRTI were enrolled and randomised
2:1 to switch to co-formulated ABC/3TC/DTG or to continue current ART, with stratification by age
(above or below 50 years), using CASTOR EDC (Amsterdam, Netherlands). Postbaseline study visits
occurred at weeks 4, 12, 24, 48, 72 and 96. All participants gave written, informed consent, and the
study was approved by a National Health Service Research Ethics Committee (EudraCT 2015-005297-

37).

BMD of the hip and lumbar spine was measured by dual energy x-ray absorptiometry at baseline and

weeks 24, 48 and 96 using the same scanner at each site. Aliquots of stored plasma, serum and urine



were used to measure 25-hydroxy-vitamin D, parathyroid hormone (PTH), bone turnover (type |
collagen cross-linked C-telopeptide [CTX] and procollagen type 1 N-terminal propeptide [P1NP]),
albumin/creatinine ratio (ACR), protein/creatinine ratio (PCR), retinol-binding protein/creatinine
ratio (RBPCR) in central laboratories. Height was measured at baseline, and weight at all study visits

except week 4.

We used the Hospital Anxiety and Depression Scale (HADS) to evaluate mental health at baseline,
week 48, and week 96. Items were scored from 0 to 3, with possible scores ranging from 0 to 21 for
both the anxiety and the depression subscales. Cumulative scores of <7, 8-10, and >11 in each
subscale were considered normal, borderline (indicating possible anxiety/depression) , and

abnormal (indicating probable anxiety/depression) [30].

We used the Jenkins’ sleep questionnaire to evaluate sleep quality at baseline and weeks 24, 48 and
96. Trouble falling asleep, awakening during sleep, trouble staying asleep, and feeling tired when
waking from sleep each were evaluated using a 5-point Likert scale; the total score ranges from 0 to

20, with a higher score reflecting more severe sleep disturbance [31].

Statistical analysis

The planned sample size was 90 participants. With 1:2 randomisation (variable block size: 6-9-12)
allowing 30 patients to continue TDF/FTC/NNRTI versus 60 switching to Triumeq, the study has 82%
power to detect a 2% increase in total hip BMD in the Triumeq arm compared to the TDF/FTC/NNRTI

arm (mean percentage change [SD] 0.02 [0.03] vs. 0.001 [0.03]).

Changes in BMD at week 96 were analysed using linear regression models with adjustment for age,
ethnicity, BMI, time on TDF, NNRTI (efavirenz [EFV] vs. other) and BMD at baseline; biomarker
measurements, weight, BMI, and waist circumference were analysed using repeated measures
mixed-effects models (baseline through week 96) with an unstructured variance-covariance matrix

with adjustment for age, ethnicity, BMI at baseline, time on TDF, and baseline measurements
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(except weight, where weight at baseline instead of BMI at baseline was used). Missing observations
were imputed regardless of the reason(s) they were missing. Predictive mean matching (with five
nearest neighbours assuming unobserved measurements were missing at random) was used to

impute primary and secondary outcomes [32].

Anxiety, depression, and sleep scores were calculated for each participant. We compared
proportions of participants with anxiety, depression, and sleep disturbance by chi-squared test,
mean anxiety, depression and sleep scores by T-test, and changes in anxiety, depression, and sleep
scores from baseline to week 96 in repeated measures mixed-effects models adjusted for baseline
scores and EFV use. All statistical analyses were done using STATA v16 (StataCorp, College Station,

Tx).

Results

We enrolled 91 women, 59 of whom switched to ABC/3TC/DTG. Mean age at baseline was 50 years,
86% were of black ethnicity, and 55% were post-menopausal (Table 1). Eleven participants
discontinued prior to week 24 (8 in the ABC/3TC/DTG arm and 3 in the TDF/FTC/NNRTI arm), and a
further eight between weeks 48 and 96 (3 in the ABC/3TC/DTG arm and 5 in the TDF/FTC/NNRTI
arm) (Figure S1 and Table S1). Treatment-limiting adverse events were experienced by 11 (18.6%) in
the ABC/3TC/DTG arm and by one participant (3.1%) in the TDF/FTC/NNRTI arm. Treatment-limiting
adverse events in the ABC/3TC/DTG arm included seven discontinuations for neuropsychiatric
events (of which three with suicidality) and two hypersensitivity reactions (despite HLA-B5701
testing); five continued in the switch arm on a modified regimen (ABC/3TC plus raltegravir,
rilpivirine, nevirapine or EFV). Acute kidney injury was the treatment-limiting adverse event in the
TDF/FTC/NNRTI arm. No participants in either arm developed virological failure up to week 96 (Table

S2).



BMD and biomarker data are shown in Table 2. Switching from TDF/FTC/NNRTI to ABC/3TC/DTG
improved BMD at the lumbar spine at week 96 (adjusted mean difference 0.028 g/cm?, p=0.022)
while changes in BMD at the neck of femur and total hip were not statistically significant. Similar
results were obtained when the BMD analyses were adjusted for changes in weight rather BMI from
baseline to week 96 (Table S3); percentage change in BMD is shown in Table S4. Switching to
ABC/3TC/DTG was associated with reduced bone resorption (CTX) and a reduction in urinary protein
excretion (ACR, PCR, RBPCR). No significant changes in PTH, P1INP, FE-PO, or fasting lipids were seen.
We found increases in serum creatinine and reductions in eGFR in the switch arm consistent with
the known effect of DTG on tubular creatinine secretion. We also observed weight gain in the switch
arm but no statistically significant increase in BMI or waist circumference; average weight stabilized

from week 48 onwards (Figure S2).

Anxiety and depression scores are shown in Figure S3. Participants who withdrew from the trial prior
to week 24 had higher mean anxiety (7.3 [SD 5.8] vs. 4.3 [3.7], p=0.02) and depression (5.0 [4.1] vs.
2.7 [3.2], p=0.03) scores at baseline compared to those who completed at least 48 weeks of follow
up. Possible/probable anxiety and depression at baseline were prevalent among participants who
discontinued DTG for neuropsychiatric side effects (anxiety 71.4% vs. 17.3%, p=0.002; depression
57.1% vs. 7.7%, p<0.001) and predicted DTG discontinuation for neuropsychiatric side effects
(anxiety: odds ratio 11.9 [95%CI 2.0-71.6]; depression: odds ratio 16.0 [95%Cl 2.6-97.9]). No
significant change in anxiety and depression scores from baseline to week 96 was observed among

participants in the two study-arms who completed at least 48 weeks of follow up (Table 3).

Sleep scores are shown in Figure S4. Participants who withdrew from the trial prior to week 24 had
higher mean sleep scores (7.1 [5.7] vs. 3.6 [4.3], p=0.02) at baseline and were more likely to suffer
from sleep disturbance (sleep score >11; 45.5% vs. 9.0%, p<0.001) than those who completed at
least 48 weeks. Sleep disturbance was prevalent among participants who discontinued DTG for

neuropsychiatric side effects (57.1% vs. 11.8%, p=0.003) and a predictor of DTG discontinuation for



neuropsychiatric side effects (odds ratio 10.0 [95%CI 1.8-56.0]). No significant change in sleep scores
from baseline to week 96 was observed among participants in the two study-arms who completed at

least 48 weeks of follow up (Table 3).

Discussion

Women who switched from TDF/FTC/NNRTI to ABC/3TC/DTG experienced increases in lumbar spine
BMD and reductions in proteinuria. This is consistent with data from a trial in which predominantly
male participants (85%; median age 49 years) who switched from TDF/FTC to TAF/FTC experienced
increases in BMD (2.3% at the spine and 1.9% at the hip at 96 weeks) and reductions in total
proteinuria, albuminuria and two low-molecular weight proteins (RBP and B,-microglobulin) [8].
Exposure to TDF is thus a modifiable risk factor for low BMD which may be particularly relevant to
post-menopausal women who already experience BMD reductions from loss of oestrogens although
the extent to which these changes in BMD affect fracture risk remains uncertain [7, 33, 34]. High
systemic tenofovir exposure may affect BMD via renal tubular dysfunction and increased bone
turnover [35, 36] although measures of renal tubular dysfunction and bone turnover do not explain
the association between TDF and low BMD suggesting direct or other indirect effects of tenofovir on
bone may be more important [29, 37, 38]. Exposure to TDF is also a modifiable risk factor for chronic
kidney disease, eGFR decline and proteinuria [39, 40], and discontinuation of TDF may reverse these

manifestations of renal injury and preserve kidney function [12, 41].

Women who switched from TDF/FTC/NNRTI to ABC/3TC/DTG experienced modest weight gain
which, consistent with previous studies [19], was largely restricted to the first 48 weeks. We
previously reported this weight gain not to be associated with menopausal status or worsening
insulin resistance [29, 42]. Consistent with previous studies, we observed no effect of DTG on
anxiety, depression, and sleep in those who contributed at least 48 weeks of follow up [23, 43, 44].

By contrast, women who discontinued early from the trial had higher levels of anxiety, depression,



and sleep disturbance, and anxiety, depression, and sleep disturbance at baseline were predictive of
DTG discontinuation for neuropsychiatric adverse events. Of note, participants in our trial were not
screened for suicidality risk. If these findings are confirmed in other studies, older women should be
counselled specifically about mood changes and sleep disturbance, which may overlap with
symptoms of menopause, and that there may be a role for proactive screening for depression,

anxiety, and sleep disruption in this patient group prior to switching to DTG.

Our study has several limitations. A relatively large number of participants did not complete the 96-
week study assessments for administrative reasons including the effects of the COVID-19 pandemic
or discontinuation due to adverse events; the resulting reduction in power was mitigated by utilizing
multiple imputations for missing data in the renal and bone analyses. Changes in weight, BMI and
waist circumference should be interpreted with a degree of caution as there was a substantial
imbalance in weight and BMI at baseline between the participants who were randomised to switch
to ABC/3TC/DTG and those who remained on TDF/FTC/NNRTI. Finally, as we enrolled no men,
women younger than 40 years of age, and few women of non-black ethnicity (in whom peak bone
mass, BMD, and bone turnover in relation to the vitamin D/parathyroid hormone axis may differ to

black women), the results of our study cannot be generalised to these populations.

In conclusion, women aged 40 years and over who switched from TDF/FTC/NNRTI to ABC/3TC/DTG
experienced improvements of lumbar spine BMD and proteinuria. These benefits need to be
balanced against modest weight gain and the need for ART substitutions in a proportion of
participants. Although we did not find evidence for an effect of DTG on mental health or sleep,
women with anxiety, depression or sleep disturbance at baseline were at substantial risk of
developing treatment-limiting neuropsychiatric adverse events. This highlights a potential need for
caution when switching to DTG in those with mental health symptoms and/or sleep disturbance,
both common symptoms during menopause. Finally, women are underrepresented in phase I

clinical trials of people with HIV; this study demonstrates the feasibility of conducting interventional



studies exclusively in women who otherwise have unrestricted access to ART and adds to the

growing literature on the efficacy, safety, and tolerability of ART in women.
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Table 1: Baseline characteristics of the study population

TDF/FTC/NNRTI ABC/3TC/DTG
(n=32) (n=59)
Age, years mean (SD) 49.5 (6.0) 50.9 (7.0)
Ethnicity
Black n (%) 27 (84.4) 51 (86.4)
White/Other n (%) 5 (15.6) 8 (13.6)
Weight, kg Mean (SD) 86.3 (16.2) 77.4(17.0)
Body Mass Index, kg/m? Mean (SD) 32.7(7.0) 29.0(5.8)
Post-menopausal n (%) * 16 (51.6) 33 (56.9)
Diabetes mellitus n (%) 1(3.1) 3(5.1)
Hypertension n (%) 8 (25.0) 13 (22.0)
Current smoker n (%) 3(9.4) 4(9.8)
Time since HIV diagnosis, years mean (SD) 11.7 (5.2) 13.9 (6.6)
Prior AIDS n (%) 5(15.6) 10(17.0)
CD4 current, cells/mm?3 Median (IQR)| 579 (510, 712) 612 (454, 807)
CD4 nadir, cells/mm3 Median (IQR) 161 (88, 290) 195 (129, 323)
Viral load (<50 copies/mL) n (%) 32 (100) 55 (96) **
Hepatitis B surface antigen negative n (%) 32 (100) 59 (100)
Hepatitis C antibody negative n (%) 32 (100) 59 (100)
Time on TDF, years mean (SD) 7.3(3.1) 8.7 (3.4)
Taking vitamin D containing supplements n (%) 7 (21.9) 13 (22.0)
FRAX: major osteoporotic fracture Median (IQR) 3.1(2.5,5.1) 3.2(2.6,5.5)
FRAX: hip fracture Median (IQR) 0.2(0.1,0.4) 0.2 (0.1, 0.6)

Abbreviations: TDF = tenofovir disoproxil fumarate; FTC = emtricitabine; NNRTI = non-nucleoside
reverse transcriptase inhibitor; ABC = abacavir; 3TC = lamivudine; DTG = dolutegravir; SD = standard
deviation; IQR = inter-quartile range; FRAX = risk of fracture (over 10 years)

* menopausal status (based on menstrual pattern and FSH data) could be determined for 89
participants®** Viral load missing N=2 and <200 N=2



Table 2: Outcome measures by randomisation arm

TDF/FTC/NNRTI ABC/3TC/DTG TDF/FTC/NNRTI ABC/3TC/DTG |Adjusted mean difference
N=32 N=59 N=32 N=59 between study arms Prvalue
Baseline Week 96
Bone mineral density
Total hip, g/cm? 1.03 (0.98, 1.08) 0.96 (0.92, 0.99) 1.02 (0.98,1.07) | 0.96(0.93, 1.00) 0.008 (-0.01, 0.03) 0.438
Neck of femur, g/cm? 0.90 (0.85, 0.96) 0.87 (0.83, 0.90) 0.88 (0.84, 0.94) 0.87 (0.83,0.91) 0.019 (-0.004, 0.043) 0.110
Lumbar spine, g/cm? 1.07 (1.02, 1.12) 1.03 (0.99, 1.07) 1.05 (1.02, 1.11) 1.04 (1.00, 1.09) 0.028 (0.004, 0.051) 0.022
Bone biomarkers
25(OH) vitamin D, nmol/L 40.8 (33.1, 48.4) 49.0 (42.9, 55.1) 415 (35.6,47.3) | 45.3(39.0,51.6) 1.63(-2.42,5.67) 0.431
Parathyroid hormone, ng/L 34.7 (29.3, 40.2) 32.5(27.3,37.7) 31.6(27.1,36.1) | 33.1(28.8,37.5) -1.55 (-5.23, 2.12) 0.407
Alkaline phosphatase, IU/L 89.9(79.8,100.0) | 93.2(84.7,101.8) | 91.3(81.5,101.2) | 75.0(69.2,80.9) -15.86 (-20.7, -11.0) <0.001
CTX, ug/L 0.44 (0.36, 0.51) 0.53 (0.45, 0.62) 0.31(0.24, 0.37) 0.28 (0.25, 0.32) -0.06 (-0.11, -0.01) 0.011
PINP, ug/L 61.6 (54.6, 68.7) 68.7 (62.1, 75.3) 54.3 (47.1,61.5) | 52.4(46.8, 58.0) -2.20 (-7.94, 3.54) 0.452
Renal biomarkers
Creatinine, umol/L 67.7 (64.0,71.4) 67.8 (65.4, 70.3) 71.7 (66.7, 76.6) 78.9 (75.5, 82.2) 5.7 (2.9, 8.4) <0.001
eGFR (creatinine), mL/min/1.73m? 103.5(97.1,109.9) | 102.1(98.1,106.2) | 97.5(90.3,104.8) | 87.2(82.6,91.8) -7.5(-11.3, -3.8) <0.001
Albumin/creatinine ratio, mg/mmol 1.78 (0.61, 2.95) 1.94 (0.79, 3.10) 2.60 (1.35, 3.85) 1.10 (0.68, 1.51) -0.91 (-1.81, 0.00) 0.049
Protein/creatinine ratio, mg/mmol 10.74 (7.12,14.35) | 10.22 (8.05, 12.38) 12.9 (10.0, 15.8) 8.3 (6.6, 10.0) -3.17 (-4.94, -1.40) <0.001
Retinol-binding protein/creatinine ratio, pg/mmol 2.76 (0.97, 4.54) 2.31(1.50, 3.12) 4.69 (2.14, 7.23) 2.74 (1.89, 3.59) -1.68 (-3.35, -0.01) 0.049
Fractional excretion of phosphate, % 0.10 (0.07, 0.12) 0.10 (0.08, 0.11) 0.10 (0.08, 0.12) 0.11 (0.09, 0.12) -0.004 (-0.02, 0.01) 0.687
Lipids
Total cholesterol 5.1(4.7,5.4) 5.0(4.8,5.3) 5.0(4.7,5.4) 5.3 (5.0, 5.5) 0.07 (-0.13, 0.28) 0.469




LDL-cholesterol, mmol/L 2.9(2.6,3.2) 2.9(2.7,3.2) 2.9(2.5,3.2) 3.0(2.8,3.2) 0.02 (-0.12, 0.17) 0.744
HDL-cholesterol, mmol/L 1.6(1.5,1.9) 1.7 (1.6,1.9) 1.6(1.5,1.8) 1.7 (1.6, 1.9) 0.003 (-0.08, 0.09) 0.948
Triglycerides, mmol/L 1.1(1.0,1.3) 1.0(1.0,1.2) 1.2 (1.0, 1.5) 1.1(0.9, 1.2) -0.02 (-0.11, 0.08) 0.703
Weight and body mass index

Weight (kg) 86.3 (79.7, 93.0) 77.4(72.7,82.1) 85.8(79.1, 92.5) 78.5(74.2, 82.8) 1.36 (0.09, 2.62) 0.036
Body mass index (kg/m?) 32.7 (30.2, 35.1) 29.0 (27.5, 30.5) 29.3 (25.1, 33.5) 30.0 (27.9, 31.4) 2.88 (-1.00, 6.77) 0.146
Waist circumference (cm) 99.6 (96.5, 103.9) 92.8 (89.0, 96.7) 102.3 (97.3,107.3) | 97.1(93.8, 100.4) 0.09 (-2.99, 3.16) 0.956

Data are expressed as mean (95%Cl); bone mineral density is adjusted for age, ethnicity, BMI at baseline, time on TDF, non-nucleoside reverse transcriptase
inhibitor (efavirenz vs. other) and bone mineral density at baseline; all other secondary outcomes were adjusted for age, ethnicity, BMI at baseline, time on

TDF, and baseline measurements except weight (where weight at baseline was used instead of BMI at baseline). Five participants in the TDF/FTC/NNRTI arm
and 3 in the ABC/3TC/DTG arm transitioned from pre-menopausal at baseline to post-menopausal at week 96.

Abbreviations: TDF = tenofovir disoproxil fumarate; FTC = emtricitabine; NNRTI = non-nucleoside reverse transcriptase inhibitor; ABC = abacavir; 3TC =

lamivudine; DTG = dolutegravir; CTX = type | collagen cross-linked C-telopeptide; PINP = procollagen type 1 N-terminal propeptide; eGFR = estimated
glomerular filtration rate; LDL = low-density lipoprotein; HDL = high-density lipoprotein



Table 3: Outcome measures by randomisation arm

TDF/FTC/NNRTI ABC/3TC/DTG TDF/FTC/NNRTI ABC/3TC/DTG Adjusted mean difference povalue
N=28 N=51 N=23 N=43 between study arms
Baseline Week 96

Anxiety and Depression

HADS Anxiety score 3.30(2.21,4.40) | 4.73(3.44,6.01) | 3.74(1.85,5.63) | 4.80(3.35, 6.24) -0.08 (-2.07, 1.91) 0.94
HADS Depression score | 2.43(0.95,3.91) | 2.93(1.92,3.95) | 3.26(1.56,4.96) | 3.32 (2.03, 4.61) -1.14 (-2.79, 0.50) 0.17
Sleep

Jenkins sleep score 2.78(1.43,4.14) | 4.07 (2.45,5.69) | 4.14(2.17,6.10) | 5.20 (3.50, 6.90) -1.39 (-3.24, 0.45) 0.14

Data are expressed as mean (95%Cl); anxiety, depression and sleep scores are adjusted for baseline measurements and efavirenz use.

Abbreviations: TDF = tenofovir disoproxil fumarate; FTC = emtricitabine; NNRTI = non-nucleoside reverse transcriptase inhibitor; ABC = abacavir; 3TC =
lamivudine; DTG = dolutegravir; CTX = type | collagen cross-linked C-telopeptide; PLNP = procollagen type 1 N-terminal propeptide; eGFR = estimated
glomerular filtration rate; LDL = low-density lipoprotein; HDL = high-density lipoprotein



