Universiteit
Antwerpen

This item is the archived peer-reviewed author-version of:

Determinants of weight evolution among HIV-positive patients initiating antiretroviral treatment in low-resource
settings

Reference:
Huis in 't Veld Diana, Balestre Eric, Buyze Jozefien, Menten Joris, Jaquet Antoine, Cooper David A., Dabis Francois, Yiannoutsos Constantin T., Diero Lameck,
Mutevedzi Portia, ....- Determinants of w eight evolution among HIV-positive patients initiating antiretroviral treatment in low -resource settings

JAIDS - ISSN 1525-4135 - 70:2(2015), p. 146-154
Full text (Publisher's DOI): https://doi.org/10.1097/QA1.0000000000000691
To cite this reference: https://hdl.handle.net/10067/1287240151162165141

uantwerpen.be

Institutional repository IRUA


http://anet.uantwerpen.be/irua

1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Author manuscript
J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2016 October 01.

-, HHS Public Access
«

Published in final edited form as:
J Acquir Immune Defic Syndr. 2015 October 1; 70(2): 146-154. d0i:10.1097/QAI1.0000000000000691.

Determinants of weight evolution among HIV-positive patients
initiating antiretroviral treatment in low resource settings

D. Huis in ‘t Veld, MD1.2:3 E. Balestre, MPH%, J Buyze, PhD?, J. Menten, MSc?, A. Jaquet,
PhD*5, D.A. Cooper, MD, DSc®, F. Dabis*®, C. T. Yiannoutsos, PhD’, L. Diero, MBChB,
MMed8, P. Mutevedzi®10, M.P. Fox11.12 E. Messou, PhD13, C.J. Hoffmann, MD, MPH14.15,
H.W. Prozesky, MBChB, MMed6, M. Eggerl’:18, J.J. Hemingway-Foday, MPH, MSW1° R.
Colebunders, PhD1:2, and for the International Epidemiologic Databases to Evaluate AIDS
(IeDEA)

1Department of Epidemiology and Social Medicine, University of Antwerp, Antwerp, Belgium
°Clinical Sciences Department, Institute of Tropical Medicine, Antwerp, Belgium 3Fonds
Wetenschappelijk Onderzoek-Vlaanderen. Aspirant Mandate holder. FWO, Brussels, Belgium
4Université Bordeaux, ISPED, Centre INSERM U897-Epidémiologie-Biostatistique, F-33000
Bordeaux, France °ISPED, Centre INSERM U 897-Epidemiologie-Biostatistique, University of
Bordeaux, Bordeaux, France 6Kirby Institute University of New South Wales and Centre for
Applied Medical Research, St Vincent's Hospital, Sydney, Australia “Department of Biostatistics,
Indiana University School of Public Health, Indianapolis, IN, USA 8Department of Medicine, Moi
University/Ampath Eldoret Kenya °Africa Centre for Health and Population Studies, University of
KwaZulu-Natal, Somkhele, South Africa 1°Department of Infection and Population Health,
University College London, London, United Kingdom 1Centre for Global Health & Development,
Boston University, Boston, MA, USA ?Health Economics and Epidemiology Research Office,
Department of Internal Medicine, School of Clinical Medicine, Faculty of Health Sciences,
University of the Witwatersrand 3Centre de prise en charge de recherche et de formation
(CePReF), Hopital Yopougon Attié, Abidjan, Cote d'lvoire 4The Aurum Institute, Johannesburg,
South Africa 13John Hopkins University, Baltimore, USA 1®Division of Infectious Diseases,
Department of Medicine, University of Stellenbosch and Tygerberg Academic Hospital, Cape
Town, South Africa *Institute of Social and Preventive Medicine (ISPM), University of Bern, Bern,
Switzerland 18Centre for Infectious Disease Epidemiology and Research, School of Public Health
and Family Medicine, University of Cape Town, South Africa °RTI International, Research
Triangle Park, NC, USA

Abstract

Background—In resource limited settings clinical parameters, including body weight changes,
are used to monitor clinical response. Therefore we studied body weight changes in patients on
antiretroviral treatment (ART) in different regions of the world.
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Methods—Data were extracted from the “International Epidemiologic Databases to Evaluate
AIDS”, a network of ART programmes that prospectively collects routine clinical data. Adults on
ART from the Southern-, East-, West- and Central African and the Asia-Pacific regions were
selected from the database if baseline data on body weight, gender, ART regimen and CD4 count
were available. Body weight change over the first two years and the probability of body weight
loss in the second year were modelled using linear mixed models and logistic regression
respectively.

Results—Data from 205,571 patients were analysed. Mean adjusted body weight change in the
first 12 months was higher in patients started on tenofovir and/or efavirenz; in patients from
Central, West and East Africa, in men, and in patients with a poorer clinical status. In the second
year of ART it was greater in patients initiated on tenofovir and/or nevirapine, and for patients not
on stavudine, in women, in Southern Africa and in patients with a better clinical status at
initiation. Stavudine in the initial regimen was associated with a lower mean adjusted body weight
change and with weight loss in the second treatment year.

Conclusion—Different ART regimens have different effects on body weight change. Body
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weight loss after one year of treatment in patients on stavudine might be associated with
lipoatrophy.
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Introduction

Methods

Monitoring HIV-positive patients on antiretroviral treatment (ART) remains a challenge in
countries with limited resources. In many of them routine viral load and even CD4
lymphocyte count monitoring is not possible or available.! Therefore in these settings
clinical parameters, including body weight changes, are used to monitor clinical response.2

Significant body weight loss before the start of ART is usually associated with advancing
HIV disease and the presence of opportunistic infections (in low resource countries mainly
tuberculosis).3 Short term weight evolution is an indicator of treatment success. Indeed,
weight gain at 3 months was found to be strongly associated with survival* and weight loss
as early as 1 to 6 months after ART initiation has been associated with a high risk of adverse
outcomes.® 6: 7 Prior studies mainly focused on early periods during ART (generally less
than 12 months).

The objective of our study was to describe body weight changes and associations with those
changes across regions of the world among patients receiving up to two years of ART.

Data were extracted from the “International Epidemiologic Databases to Evaluate AIDS”, a
large network of ART programmes that prospectively collects routine clinical data (IeDEA)
(http://www.iedea.org/). Its aim is to collect baseline and follow-up characteristics on HIV-
positive patients initiating ART worldwide.8 These characteristics include demographic
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(age, gender, geographical region), clinical (weight, height, pregnancies, morbidity,
medication) and biological (CD4 count, viral load) data. Adult patients (>18 years) on ART
from the Southern-, East-, West- and Central African regions and the Asia-Pacific region
were selected from the database if baseline data (within a 60 day window before start of
ART) on body weight, gender, ART regimen and CD4 count were available. Data for the
study were collected from 140 sites, including 18 from Asia-Pacific, 10 from Central-Africa,
10 from East-Africa, 87 from Southern Africa and 15 from West Africa. HIV-positive
patients were included in this analysis if at ART initiation they were ART naive and starting
first line ART containing at least 3 different antiretroviral drugs. Pregnant women and
patients on investigational study drugs or on implausible regimens (regimens containing the
following combinations: zidovudine (AZT) and stavudine (D4T), AZT and tenofovir (TDF),
DAT and TDF, efavirenz (EFV) and nevirapine (NVP)) were excluded. All patients that had
at least one baseline weight measure were included. Body weight change at time t is defined
as body weight at time t minus body weight at ART initiation.

Statistical analysis

Model 1

Model 2

The body mass index (BMI) was computed when body weight and height were both
available; its 24-month evolution was graphically represented by region. As a significant
proportion of patients had missing height, the main analytical models were based on body
weight instead of BMI to avoid a selection bias. Individuals with complete and incomplete
BMI data were compared.

Body weight change was modeled over the first two years on ART using linear mixed
models (LMM) with no intercept and two slopes; the first slope over the first year of ART
and the second slope over the second. To account for intra-individual correlation, we added
random effects on the two slopes with an unstructured variance-covariance matrix. The
LMMs were adjusted for geographical region, gender, age, initial body weight, initial
clinical stage, first ART regimen, initial hemoglobin, calendar year of ART initiation and
initial CD4 count. The first body weight change slope was also adjusted for CD4 count
changes between month 0 and month 12 and the second slope was adjusted for CD4 count
change between 12 and 24 months. Moreover, we let the association between DAT and body
weight change in the second year of ART to interact with baseline body weight, region,
gender, age at ART initiation and baseline CD4 count.

This model studied risk factors for any weight loss larger than 5% in the second year of
ART by fitting a multiple logistic model with weight loss larger than 5% during the second
year as a binary outcome variable. Not all patients had a weight measurement exactly at 1
year and 2 years after start of ART treatment. Hence we estimated the weight after the first
year as the mean weight between 6 and 18 months and the weight after the second year as
the mean weight between 18 and 30 months.
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To account for missing data, missing CD4 counts were imputed using CD4 counts estimated
with a predictive LMM, adjusted for geographical region, gender, age, initial body weight,
clinical stage, ART and initial hemoglobin.

Results

Baseline characteristics

Data from 212,795 patients were received from the IeDEA regions. Reasons for exclusion of
7,224 (3.4%) patients were: age under 18 years (n=581) and implausible regimen (n=6643)
leaving 205,571 patients for analysis (139,174 (67.7%) from Southern Africa, 42,856
(20.8%) from East Africa, 17,202 (8.4%) from West Africa, 4,700 (2.3%) from Central
Africa and 1,639 (0.8%) from Asia Pacific) (See supplemental table 1 for number of patients
per country). Patient characteristics at ART initiation by geographical region are described
in table 1. Of the 205,571 patients included in the analysis of the first year of ART in 58,835
(28.6%) of them only a weight measurement at baseline was available. In the remaining
patients the median number of weight measurements was 3 (IQR 2-4). In the second year of
ART 104,744 patients had at least 1 weight measurement. The median number of weight
measurements was 3 (IQR 2-5). Patients initiated ART between the years 2001 and 2010.
The median (Inter-Quartile Range [IQR]) body weight at ART initiation was 55 kg [48-62],
58 kg [52-65] at 6 months, 60 kg [53-67] at 12 months and 60 kg [54-68] at 24 months on
ART (Table 1).

In all African regions, in contrast to the Asia-Pacific region, more women than men were
enrolled in the cohorts (table 1). The median CD4 lymphocyte count at ART initiation was
128 cells/uL (IQR 61-199) and the median CD4 lymphocyte count was below 150 cells/uL
in all cohorts. Most patients (57.7%) were in WHO stage I11 or IVV. Over half of regimens
contained DAT (n=110,218, 53.6%) and roughly two-thirds contained NVP (n=132,088,
64.3%). Only in Southern Africa a relatively large proportion of patients (n=43,515, 31.3%)
were started on a TDF-containing regimen (table 1).

BMI evolution in different regions

BMI was computed for 165,804 individuals at baseline (80.7% of the sample), 89,762 at M6
(43.7%), 70,285 at M12 (34.2%), 56,350 at M18 (27.4%) and 44,598 at M24 (21.7%).
Individuals with complete and incomplete BMI data were comparable at baseline
(Supplemental table 2).

BMI evolution within the first 2 years of ART per region is shown in Figure 1. For all
regions, median BMI increased in the first 12 months after ART initiation, after which it
levelled off. Obesity (BMI>30 kg/m?) was present in 4402 patients (2.6%) at baseline and in
2644 (5.9%) after 2 years on ART. Of those patients with a BM1>30 kg/m? after 2 years on
ART, the BMI at baseline was <18 in 40 (1.5%), between 18 and 25 in 705 (26.7%),
between 25 and 30 in 1016 (38.4%) and >30 kg/m? in 883 (33.4%).
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Body weight change after ART initiation

Adjusted body weight change slopes (kg/year) for all patients from 0 to 12 months and from
12 to 24 months after ART initiation (Model 1) are shown in Table 2, taking as a reference
in both analyses men aged <30 years who started ART in Southern Africa with TDF and
EFV in 2009 or later, with an initial clinical stage WHO IV (or AIDS), with a baseline CD4
count <50 cells/uL, a CD4 cell count change between 0 and 149 at month 12 and between 0
and 49 at month 24, hemoglobinemia <7.5 g/dL and with an initial body weight of 55 kg.

Gender—In the first year after ART initiation, the mean adjusted body weight change was
greater in men than in women (=0.29, 95% CI —0.38; —0.20) but in the second year it was
greater in women (1.22, 95% CI1.09;1.35).

ART regimen—~Patients initiating TDF-containing regimens had a higher mean adjusted
body weight change in the first two years compared to patients who started on a regimen
containing AZT or ‘other NRTI’s. Patients started on a D4T-containing regimen had a
significant lower mean adjusted body weight change in the first year on ART (-0.16, 95%
Cl -0.29; —0.02). In the second year on ART there was no significant difference in mean
adjusted body weight change between patients on D4T and TDF. However the effect on
mean adjusted body weight change in the second year of D4T in initial ART regimen (table
3) was more negative for patients from Eastern Africa (-0.77 kg/year, 95% CI -1.04;
-0.50), women (-1.13 kg/year, 95% CI -1.29; —0.96), elder patients (age above 39 years)
(-1.16 kg/year, 95% CI -1.38; —0.94), patients with a higher baseline body weight (-0.34
kgl/year, 95% CI —0.38; —0.30, for every 5 kg more) and a CD4 cell count below 50 cells/pL
at baseline (compared to a baseline CD4 count above 199 cells/uL) (table 3).

Patients who started EFV had a higher mean adjusted body weight change in the first year
than patients starting NVP (-0.69, 95% CI —0.78; —0.59) or a protease inhibitor (PI) (-1.41,
95% CI —1.79; —1.03) but patients on a Pl-based ART regimen had a higher median baseline
body weight: 57 kg (IQR 49.6-66) versus 55 kg (IQR 48-62, p=0.0000) compared to
patients on a NNRTI regimen. There was no significant difference in CD4 cell count at
baseline between patients started on a PI- compared to a NNRTI regimen (117 versus 128
cells/uL, p=0.3502).

In the second year patients initiated on NVP had a greater mean adjusted body weight
change than patients started on EFV (0.34, 95% CI 0.23; 0.44) (table 2).

Geographical regions—In the first year mean adjusted body weight change was 1.85
(95% CI 1.54;2.16), 1.56 (95% CI 1.40;1.71) and 0.46 kg/year (95% CI 0.35;0.56) higher in
patients from the Central, West and East African regions respectively and 0.41 kg/year (95%
Cl -0.81; —0.01) lower in the Asia-Pacific region compared to the Southern African region.
In the second year, mean adjusted body weight change was lower in patients from the
Central African (-0.63, 95% CI -1.19; —0.07), East African (-0.28, 95% CI -0.53; -0.03)
and Asia-Pacific (-0.68, 95% CI —1.23; —-0.12) regions compared to the Southern African
region.
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Clinical and biological status—The mean adjusted body weight change in the first year
was higher in patients with a poorer clinical status, reflected by higher WHO stage (WHO
stage I/11: =2.26 ((95% CI 2.12;2.41) compared to WHO stage V), lower baseline CD4
lymphocyte count ((baseline CD4 cell count larger than 199: —3.56 (95% CI 3.42;3.70)
compared to baseline CD4 cell count 0—49 cells/uL), lower hemoglobin level (baseline
hemoglobin 210 g/dL: -2.17 (95% CI 1.94;2.41) compared to a hemoglobin <7.5 g/dL) and
lower initial body weight (for every 5 kg higher —0.90 (95% CI -0.92; —0.88)). Furthermore
mean adjusted body weight change in the first year was higher in patients with a CD4
lymphocyte count change of more than 249 cells/uL (1.43 (95% CI 1.33;1.54)) compared to
patients with a CD4 cell count change between 0-149 cells/uL. Contrary to the first year, the
mean adjusted body weight change in patients with a poorer clinical state (lower CD4 count,
higher WHO stage and lower adjusted body weight) at baseline was lower than in patients
with the better clinical state at baseline, but patients with the highest CD4 cell count change
(>99 cells/uL) between 12 and 24 months of treatment still had the highest mean adjusted
body weight change (0.44, 95% CI 0.33;0.55, compared to 0-49 cells/uL CD4 cell count
change).

in the second year of treatment

In both the 130,427 patients in the 6-18 month period as in the 84,394 patients in the 18-30
month period with at least 1 weight measurement, the median number of weight
measurements was 3 (IQR 2-5). Between 12 and 24 months of ART treatment 45.8% of
patients lost weight overall. The median weight loss in this sub-group of patients was 2.0 kg
(interquartile range (IQR): 1.0, 3.6 kg). At 24 months of treatment, 68.7% of these patients
lost between 0-5% of their body weight at 12 months, 23.4% between 5-10% and 7.9% lost
more than 10% of their body weight at 12 months. The median weight gained in the sub-
group of patients that gained weight in the second year of therapy was 2.1 kg (IQR: 0.9—
4.0). A higher probability for weight loss larger than 5% between 12 and 24 months of
treatment (model 2, table 4) was associated with the use of D4T (aOR 1.28, 95% CI
1.19;1.39) or other NRTIs (aOR 1.54, 95% CI 1.22-1.96) compared to TDF and with
protease inhibitors (aOR 1.43, 95% CI 1.19;1.72) or NVP (aOR 1.06, 95% CI 1.01-1.12)
compared to EFV in initial ART regimen; with women (aOR 1.48, 95% CI 1.41-1.55)
compared to men; with a higher baseline bodyweight (aOR 1.05 per 5 kg, 95% Cl
1.04;1.06), with a CD4 count change less than 0 in the second year (aOR 1.11, 95% ClI
1.04-1.18), with a WHO stage 1V and year of ART initiation before 2009 (table 4). A lower
probability of weight loss larger than 5% between 12 and 24 months of treatment was
associated with West African- (aOR 0.76, 95% CI 0.69-0.82) and East African (0.91, 95%
Cl 0.86-0.97) regions compared to the Southern African region; age between 35-40 years
(aOR 0.88, 95% CI 0.82-0.94) compared to age younger than 29 years and a baseline CD4
cell count above 199 cells (aOR 0.87, 95% CI 0.81-0.94) (table 4).

When comparing baseline characteristics between patients with complete data availability
and patients where CD4 counts were imputed, results were similar (supplemental tables 3—
4).
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Discussion

Our study shows that persons with HIV infection experienced the most weight gain during
the first year after ART initiation and that the second year weight changes were equally
distributed between losses and gains. The study showed that weight gain was more
pronounced in patients with a poorer clinical condition at the start of ART, reflected by a
low pre-treatment CD4 cell count, a more advanced WHO clinical stage, lower hemoglobin
level and lower baseline body weight. This has also been reported previously.?: 10 Hurley et
al also reported that the lower the BMI of patients was at start of ART, the higher the weight
gain was after one year of treatment in a single cohort in South Africa.l1

Almost half of the patients lost weight in the second year of treatment, with almost 8% of
these patients losing more than 10% of their weight at 12 months of treatment. It might be
due, among other reasons, to therapy failure, opportunistic infection (tuberculosis) or
intentional weight loss (diet or exercise). A study from Rwanda also showed that with D4AT
based ART a high proportion of patients had a progressive decline of body weight in the
second year of treatment.12 There is not enough data available in our study to fully explain
this weight loss. There was however a difference in total weight change after 2 years of
treatment according to the antiretroviral drugs in the initial regimen, with in the NRTI-
category the highest weight gain in patients on a TDF-containing regimen. Certain patients
on a D4T regimen had a smaller weight gain or even lost weight after one year of ART. This
has also been observed in a study from Rwanda where such weight loss was probably due to
lipoatrophy, a consequence of mitochondrial toxicity.13 In our analysis adjusted for CD4 cell
count change over the 12-24 month period, the smaller weight gain in patients on a D4T-
containing regimen was still seen. Indeed, not only treatment failure but also adverse events
such as painful neuropathies can contribute to weight loss. Others also showed that the
impact of virological failure on weight evolution during the second year of ART was not
significant.11 Although lipoatrophy measurements were not available in our database, our
hypothesis is that this D4T related weight loss is indeed due to lipoatrophy. The lower
weight gain in patients on DAT was mainly seen in patients from East-Africa, females,
patients with a higher baseline body weight, older patients and patients with a CD4 cell
count below 50 cells/uL at baseline. This corresponds to the findings of van Griensven et al,
who showed that being female, a longer duration of ART, a baseline BMI =25 kg/m? a D4T-
based ART-regimen (compared to an AZT-based regimen), but also (in contrast to our
findings) a baseline CD4 cell count =150 cells/uL, were significantly associated with
lipoatrophy.12 A South African study showed that lactic acidosis, another consequence of
mitochondrial toxicity, was also associated with female gender, increased BMI and D4T
therapy.14

Our study showed, in contrast to other studies!® that patients started on a protease inhibitor
(P1)-based therapy (mostly boosted lopinavir) had on average a lower body weight increase
than patients starting on a NNRTI-based regimen. The group of patients started on a PI-
based ART regimen seems to be a diverse group; in West Africa patients on Pl-based
therapy have a lower CD4 cell count than those not on Pls, while in Asia-Pacific the
opposite is the case. Patients who started a Pl-boosted ART regimen might have been
patients previously exposed to a NNRTI, e.g. because of pregnancy (and therefore already
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had a higher CD4 cell count), or were patients from more wealthy Asian countries where Pls
may be used as first line therapy and at higher CD4 count. Excluding from the analysis
patients with HIV2 infection on Pls, did not change the results.

Although weight gain is mostly regarded as being beneficial in patients with HIV, we have
to take into account the current obesity epidemics in several resource limited settings.16
Overweight and obesity are indeed important health risk factors predisposing for
cardiovascular and metabolic diseases and certain cancer types.1” Overweight and obese
patients with HIV were found to have a higher prevalence of multi-morbidity than patients
with normal or underweight. 18

The strength of our study lies in its large number of participants from various resource-
limited countries. This is a strong advantage to detect statistical significant differences
between treatment regimens. However, it is unclear how clinically significant some of these
differences are. Indeed, our study had several limitations. HIV treatment centers
participating in the leDEA network cannot be considered to be representative of all the HIV
treatment centers in the regions included in the study. The majority of patients were included
in the Southern African region (67.7%) (with almost 75% of patients coming from Zambia)
and only 0.80% from the Asia-Pacific region. We did however correct the outcomes for
region, but cannot prevent some bias of data. Moreover, data were collected during routine
care and therefore were not of the same quality as data collected during clinical trials. Our
cohort data contained many missing variables and no information was available on
adherence to drugs, drug switches or discontinuations, co-infections, lipodystrophy, access
to food programs, pregnancies during follow up and number of patients who were lost to
follow up, transferred or who died. HIVV RNA plasma viral load measurements were
available in a subgroup of patients. However, in some regions of all measured viral loads the
majority (up to 96.1% in the East African region) was 50 copies/mL or higher at month 24
after initiation of ART. This suggests that viral load measurements were only performed if
there were clinical clues of failure (or non-adherence).

In conclusion, body weight increase, particularly in the first year of ART, is correlated with
CD4 count increase and therefore may suggest that a patient is on an effective ART
regimen. After the first year of ART the body weight increase is leveling off and in certain
patients on a D4T regimen body weight may even decrease because of lipoatrophy.
Hopefully with the 2013 WHO treatment guidelines, where D4T is not advised as the
preferred first line therapy, and with patients starting ART much earlier, there will be less
thymidine-related side effects.14 Weight and ideally BMI measurements may then become
more meaningful to monitor treatment response from a clinical standpoint as well as basic
program success indicator.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Body mass index (kg/m?)

Time from ART (months)

—e— Asia-Pacific
Southern Africa
--@--East Africa

— B - Central Africa
-------- West Africa

Time from ART MO M6 M12 M18 M24
Asia-Pacific (N) 1,434 1,056 925 892 839
Central Africa (N) 4,602 1,086 964 913 782

East Africa (N) 29,603 20,788

16,166 | 12,301 8,761

Southern Africa (N) | 117,385 59,317

46,186 | 37,363 | 30,326

West Africa (N) 12,780 7,515

6,044 4,881 3,890

Total (N) | 165,804 | 89,762

70,285 | 56,350 | 44,598

Figure 1.

Evolution of body mass index within the first 2 years of ART per region in the study

population (n=165,804). International Epidemiologic Databases to Evaluate AIDS (IeDEA)
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Table 2

Body weight change slopes within the first 24 months after ART initiation modelled with the adjusted Linear
Mixed Model: main effects (n=205,571; observations=1,785,439)
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From Month Oto 12 From Month 12to 24
Body weight change 95% Body weight 95%
in kglyear confidence  changein kg/year  confidence
interval interval

Body weight changein reference group® 9.12 8.81;9.42 -0.08 -0.50;0.34
Gender (versus refi)

Men Reft Reft

Women -0.29 -0.38; -0.20 1.22 1.09;1.35
NRTI" in first ART regimen (versus ref*)

Tenofovir (TDF) Reft Reft

Stavudine (D4T) -0.16 -0.29; -0.02 0.01 -0.30;0.32

Zidovudine (AZT) -0.29 -0.43; -0.15 -0.45 -0.61;-0.28

Other NRTIs” -0.35 -0.70; —0.004 -0.59 -1.09;-0.09
NNRTI# or PIB in first ART regimen (versus ref*)

Efavirenz (EFV) Reff Reft

Nevirapine (NVP) -0.69 -0.78; -0.59 0.34 0.23;0.44

Protease inhibitors -1.41 -1.79; -1.03 -0.25 -0.62;0.12
Geographical region (versus refi)

Southern Africa Reff Reff

Asia-Pacific -0.41 -0.81; -0.01 -0.68 -1.23;-0.12

Central Africa 1.85 1.54;2.16 -0.63 -1.19;-0.07

East Africa 0.46 0.35; 0.56 -0.28 —0.53;-0.03

West Africa 1.56 1.40; 1.71 -0.08 -0.30;0.15
Year of ART initiation (versus refi)

2009-2010 Reft Reft

2007-2008 0.56 0.43; 0.69 -1.46 -1.72;-1.21

2005-2006 1.45 1.31;1.60 -1.43 -1.70; -1.16

ART <2005 1.56 1.36; 1.75 -0.93 -1.22; -0.64
Age (years) at ART initiation(versus refi)

18-29 Reft Reft

30-34 0.41 0.30; 0.53 0.15 -0.03;0.33

35-39 0.64 0.52; 0.76 0.28 0.09;0.47

>39 0.68 0.57;0.79 0.27 0.09;0.45
Baseline body weight (per 5 kg)(versus refi)

56 kg Reft

For each 5kg higher -0.90 -0.92; -0.88 0.29 0.26;0.32
Initial clinical stage (versus refi)
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From Month Oto 12

From Month 12 to 24

Body weight change 95% Body weight 95%
in kglyear confidence  changein kg/year  confidence
interval interval

AIDS or WHO IV Ref Reft

CDC B or WHO Il1 -0.30 —-0.43; -0.16 0.003 -0.14;0.14

CDC A or WHO I/l -2.26 -2.41;-2.12 0.40 0.26;0.55

Clinical stage missing -0.49 -0.68; -0.30 0.08 -0.12;0.28
Baseline CD4 count in cells/ul (versus refi)

0-49 Reft Reft

50-199 -2.04 -2.15; -1.92 0.08 -0.11;0.28

>199 -3.56 -3.70; -3.42 0.24 0.02;0.45
CD4 count change between M0 and M12 in cells/pl (versus ref*)

<0 -0.92 -1.09; -0.75 -

0-149 Reft -

150-249 0.56 0.47,0.65 -

>249 1.43 1.33;1.54
CD4 count change between M12 and M24 in cells/ul (versus ref*)

<0 - -0.16 -0.27; -0.04

0-49 - Reft

50-99 - -0.06 -0.17; 0.05

>99 - 0.44 0.33; 0.55
Baseline hemoglobin in g/dl (versus ref*)

<7.5 Reft Reft

7.5-10 -0.84 -1.08; -0.60 0.28 0.04; 0.52

210 -2.17 -2.41;-1.94 0.33 0.10; 0.56

Missing -2.36 -2.60; -2.13 0.32 0.08; 0.56

Page 15

¢Reference group: men aged <30 years who started ART in Southern Africa with tenofovir and efavirenz in 2009 or later, with an initial clinical
stage WHO IV (or AIDS), with a baseline CD4 count <50 cells/uL, a CD4 count change =0-149 at M12 and =0-49 at M24, hemoglobinemia <7.5

g/dL and with an initial body weight =55 kg.

ANRTI: Nucleoside/Nucleotide reverse transcriptase inhibitor

*Other NRTI’s: didanosine, lamivudine, abacavir and emtricitabine
NNRTI: Non-nucleoside reverse transciptase inhibitor

BPI : protease inhibitor
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Table 3

Body weight change slopes within the first 24 months after ART initiation modelled with the adjusted Linear
Mixed Model: interactions terms with D4T in second year (n=205,571; observations=1,785,439)

Body weight changein kg/lyear ~ 95% confidence
interval

Gender (versus ref*)

Men Reff

Women -1.13 -1.29;-0.96
Geographical region (versus refi)

Southern Africa Reff

Asia-Pacific -0.59 -1.24;0.07

Central Africa 1.86 1.21;2.51

East Africa -0.77 -1.04;-0.50

West Africa 0.05 -0.23;0.33
Age (years) at ART initiation(versus ref*)

18-29 Ref

30-34 -0.60 -0.83;-0.37

35-39 -0.78 -1.02;-0.54

>39 -1.16 -1.38;-0.94
Baseline body weight (per 5 kg)(versus ref*)

55 kg Reft

For each 5kg higher -0.34 -0.38;-0.30
Baseline CD4 count in cells/ul (versus refi)

0-49 Reft

50-199 0.20 -0.03;0.43

>199 0.50 0.24,0.77

iReference group: men aged <30 years who started ART in Southern Africa with a baseline CD4 count <50 cells/pL and with an initial body
weight =55 kg.
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Table 4

Adjusted odds ratio (aOR) on weight loss = 5% in the second year of ART of each variable compared to its
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reference level
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Variables aOR  95% CI  p-value
Body weight lossin reference groupJr 0.11  0.09,0.13 <0.0001
Gender (versus refT)
Men  Reff
Women 148  1.41;155 <0.0001
NRTI" in first ART regimen (versus refT) (p <0.0001)
Tenofovir et
Stavudine 1.28 1.19;1.39 <0.0001
Zidovudin ~ 0.97  0.89;1.05 0.420
Other NRTIs® 154  1.22;1.96  0.0004
NNRTI# or PIB in first ART regimen (versus refT) (p=0.0005)
Efavirenz  peff
Nevirapine 1.06 1.01;1.12 0.032
Protease Inhibitor ~ 1.43  1.19;1.72  0.0001
Geographical region (versus refT)(p=<O.0001)
Southern Africa  Reff
Asia-Pacific  0.88  0.73;1.06  0.169
Central Africa  0.82 0.67;1.01 0.055
East Africa 091  0.86;0.97  0.001
West Africa  0.76 0.69;0.82 <0.0001
Year of ART initiation (versus refT) (p <0.0001)
<2005 123 1.03;1.46 0.021
2005-2006  1.38  1.18;1.63 <0.0001
2007-2008 1.30 1.11;1.52  0.001
2009-2010  Reft
Age (years) at ART initiation(versus refT) (p=0.0002)
18-29  Reff
30-35 0.96 0.91;1.02 0.220
35-40 0.88 0.82;0.94 0.0001
>=40 0.99 0.94;1.05 0.791
Baseline body weight (per 5 kg)(versus refT)
55kg  Reff
For each 5kg higher ~ 1.05  1.04;1.06 <0.0001
Initial clinical stage (versus refT)
AIDSor WHO IV Rest
CDCBorWHOIIl 084 0.78;0.90 <0.0001
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Variables aOR 95% ClI p-value
CDCAorWHO I/l 093 0.87;1.00 0.047
Clinical stage missing  1.00  0.91;1.10  0.982
Baseline CD4 count in cells/ul (versus refT)
0-9 Reff
50-199 0.96  0.90;1.02 0.159
>199  0.87 0.81;0.94 0.0002
CD4 count change between M12 and M24 in cells/pl (versus refT)
<0 111 1.04;1.18 0.002
0-49  Reff
50-99 1.03 0.97;1.10 0.322
>99 098 0.92;1.04 0.546
Baseline hemoglobin in g/dl (versus refT)
<15 el
75-10 0.93 0.83;1.04 0.212
210 091 0.81;1.02 0.095
Missing 092  0.82;1.04 0.180

Page 18

TThe reference group: baseline body weight=55kg, TDF, EFV, region= Southern Africa, men, WHO IV, start year 2009-2010, age: 18-30, baseline

CD4 cell count <50, cd4change during second year 0-50, hb<7.5
ANRTI: Nucleoside/Nucleotide reverse transcriptase inhibitor
*Other NRTI’s: didanosine, lamivudine, abacavir and emtricitabine
#NNRTI: Non-nucleoside reverse transciptase inhibitor

BPI : protease inhibitor
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