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Abstract:

Background

Weight gain is common among people with HIV onceratroviral treatment (ART) is
commenced. We assess the effect of changes inrbady index (BMI), from different

baseline BMI levels, on the risk of cardiovasculsease (CVD) and diabetes mellitus (DM).

Methods

D:A:D participants receiving ART were followed frotheir first BMI measurement to the
first of either CVD or DM event, or earliest of 12016 or 6 months after last follow-up.
Participants were stratified according to theirdtiage BMI, and changes from baseline BMI
were calculated for each participant. Poisson ssjpe models were used to assess the

effects of changes on BMI on CVD or DM events.

Results

There were 2,104 CVD and 1,583 DM events over 35dhd 354,898 person years (rate:
CVD 5.8/1000 (95% CI 5.5-6.0); DM 4.5/1000 (95%42 — 4.7)). Participants were largely
male (74%), baseline mean age of 40 years and mé&dia of 23.0 (IQR: 21.0-25.3). Risk

of CVD by change in BMI from baseline, stratified baseline BMI strata showed little
evidence of an increased risk of CVD with an ineehBMI in any baseline BMI strata. An

increase in BMI was associated with an increassdai DM across all baseline BMI strata.

Conclusions

While increases in BMI across all levels of baseBMI were not associated with an
increased risk of CVD, such changes were conslgtassociated with increased risk of DM.

There was also some evidence of an increasedfriSk'D with a decrease in BMI.
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Introduction

Weight gain is common among people with HIV onceratroviral treatment (ART) is
commenced and has become increasing prevalent goempde with HIV receiving more
contemporary ART agents. There is growing evidéhaesome of the excess weight gain
recently observed may be attributed to the usatefjrase inhibitors (INSTIs), namely
dolutegravir (DTG) and bictegravit* . These effects may be enhanced with the concomita
use of tenofovir alafenamide (TAF), implicating rootly the INSTI class but also the
nucleoside reverse transcriptase inhibitor (NRTFiljgcclass. Although the initial weight
gained following ART commencement may be attributethe ‘return to health’ phenomena,
excess weight gain can lead to elevated risk ofyndéfferent comorbiditie%’ and
multimorbidity ®. This may be compounded by poorer lifestyle batasi including poor diet
and insufficient exercise especially within the o of an increasing obesity epidemic

globally.

Increases in body mass index [(BMI) (weight (kgighe ()] have been associated with
an increased risk for several serious clinical ontes including diabetes mellitus (DM) and
cardiovascular disease (CVD) in the general pojmiat® and among people with HfV*®

At the same time, being underweight or having aBMI have also be associated with
increased mortality in the general populatidrand low BMI has been associated with CVD,

cancer and mortality among people with KV

Previously shown in the D:A:D cohort, a gain in BMiIthe first year post ART initiation
was associated with an increased risk of CVD, lnlit m those with pre-ART BMI in the

normal range (18.5-25 kgfn In contrast, among people with HIV with BMIstime lower
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and higher categories, a gain in BMI over the fyesir post ART did not appear to increase
the risk of CVD. In a follow-up study from the DB, a non-linear association with latest
(time updated) BMI and CVD, cancer and all-causetatity was reported, with both low
(<18.5/<20 kg/rf) and very-high (>30 kg/fi BMI being associated with increased risk of
these eventd In both studies, however, the relationship witIBind DM was linear, with

risk of incident DM increasing linearly with increas in BMI, whether assessed as short-term
change in BMI or time updated (recent) BN A study by the Veterans Aging cohort

study (VACS), have also report a linear associatrih increasing weight gain and incident

DM,

In this study we aim to assess the effect of chamg8MI, from different baseline BMI
levels, on the incidence of centrally validated C&iitl DM events in the D:A:D Study. We
hypothesise that decreases in BMI at low baselidé &d increases in BMI at high baseline
BMI are associated with an increased risk of C\bcantrast, the risk of DM will increase

linearly with short term increases in BMI acrodsbalseline BMI strata.

Methods:

The D:A:D study is a prospective, multi-cohort atvs¢ional collaborative study, including
11 previously established cohorts following morartid40,000 people with HIV from Europe,
Argentina, Australia and the US. The primary aimhaf study is to investigate the possible
association between ART and the risk of CVD as albther clinical events. The study
methodology has been described in detail previdudyiefly, people with HIV were under
active follow-up at the individual cohorts at thé of enrolment into the D:A:D study, and
were included irrespective of whether or how longytwere receiving ART. Data were

collected as part of their routine clinical carel amclude demographic and other
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prospectively collected data such as age, sex, BMD, DM, family history of coronary
heart disease, cigarette smoking, blood presserafl, DM therapy, lipid lowering and
antihypertensive therapy and serum lipid level&(t0rC), high-density lipoprotein (HDL)
cholesterol, low-density lipoprotein cholesteroD() and triglycerides (including fasting
status) and lipid lowering therapy; as well as H&lated core clinical data - ART medication

received, CD4, viral load and all clinical AIDS dreoses.

Definitions:

CVD and DM are protocol defined D:A:D endpointsiwll prospective cases verified by
the completion and central validation of D:A:D sifiecase report forms (for details see
https://chip.dk/Portals/O/files/Study documents/DABOOP _revised2013.pdf). In these
analyses, a CVD event was the first event fromrapmsite of myocardial infarction (Ml),
sudden cardiac death or invasive cardiovascularggnare (coronary artery bypass graft,
carotid endarterectomy), or stroke. The first DMwas defined as the first of a
documented fasting glucose >7.0 mmol/L on at le@stoccasions, a single value of national
glycohemoglobin standardization program (NGSP) leggabin Alc >6.5%, or symptoms of
DM with a random glucose >11.1 mmol/L, 2-h oralagise tolerance test >11.1 mmol/L, or

use of antidiabetic drugs.

Satistical methods:

For these analyses we included all D:A:D partictpavho initiated combination (3+) ART,
with at least two BMI measures available and atleae year of further follow-up from
baseline (defined as the later of cohort entry, ARlfation, or first BMI measurement). We

excluded any participants with pre-existing diaggrsosf CVD or DM.
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Participants were stratified according to theirddiag BMI into the following categories:

BMI <20, 20-24.9, 25-29.9, and >30 kd/rThe lower and upper of these categories broadly
correspond with increased risk of CVD seen in aewjpus analyséd Change in BMI was
then calculated from the baseline BMI at each n&i 8ssessment allowing the inclusion of
time-updated BMI in analyses. Participants wera tteatified into the following BMI

change groups: BMI decrease >2 k§/BMI decrease 1-1.99kgimBMI stable

+1kg/mf(range from -0.99 to 0.99 kgfm BMI increase >1-1.99 kg/rand BMI increase
>2kg/nt. These cut-offs were chosen to reflect reasonsithgtantial weight changes while

retaining sufficient events and follow-up in eaeltegory for analyses.

Descriptive analyses were conducted to summarz®aiseline characteristics of participants
included in the analyses. Person years of followpyp, number of CVD and DM events and
incidence rate ratios were calculated. Median wetgnge corresponding to median BMI

changes were also determined.

We used Poisson regression to assess BMI charaypraslictor of CVD and DM. Follow-up
time commenced from baseline (as defined aboviietdirst event or earliest of the
following: 1/2/2016, 6 months after last follow-usit or death. Models were adjusted for
key confounders not thought to be on the causalaat for each respective endpoint, as
previously identified in the D:A:B. The model for CVD was adjusted for the categatiz
baseline BMI, age, race, mode of transmission, @@xulative abacavir use, cumulative
protease inhibitor (PI) use, cumulative nucleos&erse transcriptase inhibitor (NRTI) use,
CD4 count, family history of CVD and smoking statB#/1 and other time-updated
covariates were lagged by one year with last olasienv carried forward. The model for DM

was adjusted for categorized baseline BMI, ages,naode of transmission, sex, cumulative
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stavudine use, triglycerides, CD4 count, smokiagustand HDL. A missing variable
category was created for all variables to ensurebslervations were included in models. The
BMI change associations with CVD and DM were basedegression coefficients,
significance levels (P<0.05) and visually usingegirplots. Interactions between BMI and
BMI change were examined using the likelihood r&t&t. The main purpose for also
assessing DM in these analyses was to act as k@s the linear association with
increasing weight or BMI and DM is well describedthe literature both in the general
population and among people with HIV. Demonstratirgimilar linear association in these

analyses would confirm the robustness of the olvstadly findings.

We undertook the following additional analysessgEifor the CVD endpoint, we additionally
adjusted for variables thought to be on the cauatddway between BMI changes and CVD as
identified in prior analysis of this cohott These include fasting and non-fasting lipidsa(tot
HDL and LDL cholesterol), systolic blood pressus8P) and incident DM. Second, given
the strong evidence for differential weight gaifeafs among women compared to men, we

also stratified our analyses by sex for both thédGwvid DM outcomes.

Results:

Baseline characteristics of covariates stratifigdaseline BMI category are provided in
Table 1. A total of 43,805 (88.1%) participants avercluded in the analyses for the CVD
outcome, of whom 74% were male. Median age was 3885 (Interquartile range (IQR):
33.2-45.7)), and the median BMI (IQR) overall w&s12(21.1-24.4) kg/f Characteristics

by baseline BMI strata were broadly similar overalthough the proportion of males in the
lowest (<20 kg/rf) and highest (>30 kg/fhbaseline BMI groups (62% and 55%,
respectively) was lower than that in the two mid8MI strata (77 and 78%). The lowest and

highest BMI categories also reported lower propoiof participants of white race (47%
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and 41% compared with 52% and 51%). Similar basalivaracteristics were observed
among the 5,901 who were excluded from the CVDymeasl, apart from smaller proportion

with undetectable viral load in the excluded popata28% (data not shown).

For the DM outcome, 42,521 (85.6%) of the cohontenacluded in these analyses. Baseline
characteristics were similar to the population sssé for the CVD outcome, with 74% were
male, median age was 38.7 (IQR: 33 — 45.3), 50% wubite, and the median BMI was 23.0

(IQR: 21.0-25.4) (Supplementary Table S1, httpk&i.lww.com/QAI/B583).

The median weight change (kg) by baseline BMI geslipy BMI change (kg/f) category is
illustrated in Figure S1, http://links.lww.com/QMBB83. The greatest absolute change in
weight was observed in the BMI change categoriéis thie greatest loss of 2 kgfror more
(BMI change: decrease >2), and greatest gain gfi2f%or more (BMI change increase >2).
For the group with loss in BMI >2 kg/er more, the median weight change was notably
different between the baseline BMI categories <g@@rk and BMI 30+ kg/r (-7.0 kg (IQR -
9.1t0-6.5) and -11.0 kg (IQR -16.3 to -8.0), retpwely). Within the remaining BMI change
categories, even for BMI change >2 k§/on more, the median weight changes were similar

across baseline BMI categories.

CVD and DM outcomes:

There were 2,104 CVD events, with a total followtunpe of 365,287 person years (py), an
overall rate of 5.8/1000 py (95% confidence intéf@d]: 5.5-6). Figure 1a shows the
incident rate ratios (IRR) for BMI change groupsstied by baseline BMI category.
Elevated risk of CVD was observed for the baselivil categories of <20 kg/frand 25-

29.9 kg/nf. After adjustment for covariates a loss in BMbo2 kg/nf, resulted in an almost
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2-fold increased risk of CVDS (IRR 1.99, 95% CI19-206) compared to a stable BMI for
baseline BMI <20 kg/f For baseline BMI 20-24.9 kgfma loss of > 2 kg/fiwas

marginally associated with increased risk compé#oestable BMI, while and a loss between
1 and 1.9 kg/thhad a significant association with increased os€VD (1.24, 95% CI 1.03-
1.49), compared to stable BMI. Conversely, wittiia baseline BMI >30+ kg/frategory, a
lower risk of CVD was observed for those with angaétween 1-1.9 kg/f{(0.37, 95% Cl
0.15-0.93) compared with stable BMI. For all bas=BMI categories however, there was

no consistent evidence of increasing risk of CVI2laanges in BMI increased.

Additional analyses for CVD adjusting for variabtasthe causal pathway yielded similarly
associations (Table S2). We also assessed fort@dtermeractions between BMI and BMI

change, which were not found to be statisticaliyigicant (p-value 0.17).

There were 1,583 DM cases with a total follow-upetiof 354,898 py, an event rate of
4.5/1000 py (95%CI: 4.2-4.7). Figure 1b illustratiest across all baseline BMI categories
risk of DM increases linearly by increases in BMaaoge. For all baseline BMI categories, a
BMI gain of > 2 kg/mi was associated with a significantly higher DM risknpared with
stable BMI. Within the baseline BMI category 2528g/nf, the risk of DM for a BMI gain
of 1-1.9 kg/nf (1.33, 95% CI 1.02-1.74) was also statisticalgngicantly increased
compared with a stable BMI. As with the CVD outcoriire was no significant interaction

between BMI and BMI change (p=0.81).

For both CVD and DM risk, when analyses were dteatiby sex, similar trends were

observed by gender (Figure 2a and b, Figure 3d&and
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Discussion

Among participants in the D:A:D cohort we have shahat overall increases in BMI across
all levels of baseline BMI were nassociated with an increased risk of CVD. There was
some evidence of an increased risk of CVD with@ekse in BMI especially at low baseline
BMI. As hypothesized, however, increases in BMbasrall levels of baseline BMI were
consistently associated with an increased riskMf Dhese findings were consistent for men
and women and persisted after further adjustmerfatitors on the causal pathway (lipids,

blood pressure and prior DM) for CVD.

Previously the D:A:D study has reported a non-lifdsshaped) association between BMI
and CVD?. A non-linear association of BMI and CVD risk heso been reported in the
general populatidfi. Our current findings suggests the non-linear @asion between BMI
change in CVD risk at lower BMI levels is driven §iyort-term and larger decreases in BMI
at the lowest baseline BMI category, and to somergxthis was also observed for the middle
BMI categories 20-24.9 and 25-29.9 kd/mhe larger decrease in BMI for the low and
middle baseline BMI categories and increased fsRVD may reflect declining health. In

the general population low BMI was associated \wigh risk of death with one study
reporting an 80% increased risk of death amongetinoth BMI less than 18.5 compared to
BMI of 22.5-25 kg/i **. Others have also found increased risk of non-conicable disease
among people with HIV with low BMI (20 kg/htompared to those with a BMI of 25
kg/m?)* as well as increased mortality among people ¥t who experience weight loss
after ART initiation?’. It is unlikely that declining health is the reagor our findings, the
weight measures were lagged by 12 months meanengnéasures we have used preceded the
events by at least 1 year. However, the possilolitsome residual confounding remains,

despite having controlled for a number of knownfoanders such as smoking in our
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analyses. As previously suggested, it is also ptesthat people with low BMI are perceived
to be a low risk and therefore get less aggrestis@ase prevention interventions compared

with those with higher BMf

For baseline BMI levels 30 kgfmor more, there was little to no evidence of inseeaCVD
risk with increases in changes of BMI. In the D:Astndy previously we have shown that at
higher BMI the risk of CVD increases, although tis& was attenuated after adjustment for
lipids, blood pressure, and incident Bt is possible that these changes would only be
differentiating among individuals with very high Bidver 35 kg/mf; in our analyses, the
number of participants in this category is very braad the power of analyses would be
limited. In the study by Koethe et al, individuat®mmencing ART with a BMI 30 kg/m
experienced a lower risk of CVD and other morbedificompared to those with a BMI 25

kg/m?, although this protective effect was attenuateBiMt 35 kg/nf *°.

We explored DM as a secondary outcome in thesgsegmmostly to act as a control
analysis. We show a significantly increase in a§loM with BMI changes of >2kg/f
equivalent to a median increase of 10kg or monepp&mentary figure 1,
http://links.lww.com/QAI/B583). While weight gainess than 10kg were not generally
associated with DM risk. These findings of increbgsk as BMI changes increase is
consistent with studies in both the general popartaind among studies of people with
HIV*, In the VACS, for all baseline BMI levels, 12-mbnweight change was linearly
associated with incident DN Including DM as an outcome demonstrates the tolss of
our methodology and is a strength to this studyweéier, there are some limitations to our
analyses. First, we could not assess the impddt®fls, as the D:A:D largely predated

INSTI use, with follow-up ceasing in 2016. Secotindre are no behavioural data collected
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including diet and exercise. Third, BMI is not afpet anthropometric measure for CVD

risk, and the use of waist:hip ratio or anotherilsinassessment may improve accuracy, but
is not available in the D:A:D study. Further, BMiqoly discriminates between lean body
mass and fat body mass, which can be influencestkyage, and race/ethniéityFinally,

even in this very large cohort collaboration, we kav event rates in the very low and very
high BMI categories, and so limited power to diseigie BMI changes from baseline BMI
level. The cut-offs we chose for our analyses waeneen largely by sample size and ensuring
sufficient event numbers in each group. We were atmble to explore events at very high
BMI levels (>35 kg/m), as well as limited to explore the effects inailetmong women, and
by race where recent data suggest differential ahpBART use and weight gain on women

and black race

In summary, we found that increasing change in Bld$ not associated with an increased
risk of CVD apart from larger decreases of BMIatér baseline BMI levels, whilst a
consistent linear association with increases in BMdnge was shown for DM risk. In the
context of increased weight change due to newer AlR3ses the extent to which these
results apply is unclear. For people with low BMEight gain may be beneficial for
reducing CVD risk, however, for those with normatlanigh BMI, increase in weight
appears not to have any impact on CVD risk. Whiisight gain at any level of BMI linearly
increases the risk of DM. Data from recent clinicells report increases in weight following
commencement of ART among individuals starting8TI, in particular DTG, as well as
TAF'>. These increases are more pronounced among wéraemten, although from our
study, the implications of our findings remain g@me.. As people with HIV are increasingly
exposed to new ART agents, in particular INSTI &F]J data from large cohort studies are

needed.
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C.A.M. Schurink, J.L. Nouwen, A. Verbon, B.J.A. Riers, H.l. Bax, M. van der Feltz. N.
Bassant, J.E/A. van Beek, M. Vriesde, L.M. van Zatd. A. de Oude-Lubbers, H.J. van
den Berg-Cameron, F.B. Bruinsma-Broekman, J. d®Gh. de Zeeuw- de Man, C.A.B.
Boucher, M.P.G Koopmans, J.J.A van Kampen, S.D.Basmus MC-Sophia,
Rotterdam: G.J.A. Driessen, A.M.C. van Rossum, L.C. van deadf E. Visser.
Flevoziekenhuis, Almere:J. Branget, A. Rijkeboer-Mes, C.J.H.M. Duijf-van de Ven.
HagaZiekenhuis, Den HaagE.F. Schippefs C. van Nieuwkoop. J.M. van |Jperen, J.
Geilings. G. van der Hut. P.F.H. FranékV Focus Centrum (DC Klinieken): A. van
Eeden. W. Brokking, M. Groot, L.J.M. Elsenburg, M. DamerS. Kwa.lsala, Zwolle:
P.H.P. GroeneveldJ.W. Bouwhuis).F. van den Berg, A.G.W. van Hulz&hL. van der

Bliek, P.C.J. Bor, P. Bloembergen, M.J.H.M. WolfeagG.J.H.M. RuijsLeids
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Universitair Medisch Centrum, Leiden: , F.P. Kroofi, M.G.J. de Boer, M.P. Bauer, H.
Jolink, A.M. Vollaard, W. Dorama, N. van Holte,C.J. Claas, E. Wesseldaasstad
Ziekenhuis, Rotterdam: J.G. den Hollandér K. Pogany, A. Rouken$/. Kastelijns, J.V.
Smit, E. Smit, D. Struik-Kalkman, C. Tearridd, Bezemer, T. van Niekerk, O. Pontesilli.
Maastricht UMC+, Maastricht: S.H. Lowé, A.M.L. Oude Lashof, D. Posthouwer, R.P.
Ackens, J. Schippers, R. Vergooss€nWeijenberg-Maes, I.H.M. van Loo, T.R.A.
Havenith.MCH-Bronovo, Den Haag: E.M.S. Leytef, L.B.S. GelinckA. van Hartingsveld,
C. Meerkerk, G.S. Wildenbeest, J.A.E.M. Mutsaer§, CansenMC Slotervaart,
Amsterdam: J.W. Mulder, S.M.E. Vrouenraets, F.N. LauM,C. van Broekhuizen, H. Paap,
D.J. Vlasblom, P.H.M. Smitd4C Zuiderzee, Lelystad:S. Weijef, R. El Moussaoui, A.S.
BosmaMedisch Centrum Leeuwarden, LeeuwardenM.G.A.van Vonderef D.P.F. van
Houte, L.M. KampschreuK. Dijkstra, S. Faber, J Wedlledisch Spectrum Twente,
Enschede:G.J. Kootstrg C.E. Delsing, M. van der Burg-van de Plas, H.ndeE. Lucas.
Noorwest Ziekenhuisgroep, Alkmaar:W. Kortmanri, G. van Twillerf, J.W.T. Cohen
Stuart, B.M.W. DiedererD). Pronk, F.A. van Truijen-Oudy. A. van der Reijden, R. Jansen.
OLVG, Amsterdam: K. Brinkmar, G.E.L. van den Berk, W.L. Blok, P.H.J. FrissenDK
Lettinga W.E.M. Schouten, J. Veensi@a). Brouwer, G.F. Geerders, K. Hoeksema, M.J.
Kleene, I.B. van der Meché, M. Spelbrink, H. Sulmard.M. Toonen, S. Wijnands/.
Damen, D. Kwa, E. WitteRadboudumc, Nijmegen:P.P. Koopmans, M. Keuter, A.J.A.M.
van der Ven, H.J.M. ter Hofstede, A.S.M. Dofferh@tf van Crevel, M. Albers, M.E.W.
Bosch, K.J.T. Grintjes-Huisman, B.J. Zomer, F.kli88, J. Rahamat-Langendoen,D.
Burger.Rijnstate, Arnhem: C. Richtef, E.H. Gisolf, R.J. Hassing. ter Beest, P.H.M. van
Bentum, N. Langebeek, R. Tiemessen, C.M.A. SwarBpkarne Gasthuis, Haarlem:
S.F.L. van Lelyveld R. SoetekouwN. Hulshoff, L.M.M. van der Prijt, J. van der Swaiu

N. BermonW.A. van der Reijden, R. Jansen, B.L. Herpers, BnémdaalMedisch



24 November 2020 19

Centrum Jan van Goyen, Amsterdam:D.W.M. VerhagenM. van Wijk. St Elisabeth
Ziekenhuis, Tilburg: M.E.E. van KasterenA.E. BrouwerB.A.F.M. de Kruijf-van de Wiel,
M. Kuipers, R.M.W.J. Santegoets, B. van der \(2H. Marcelis, A.G.M. Buiting, P.J. Kabel.
Universitair Medisch Centrum Groningen, Groningen: W.F.W. Biermafi, H. Scholvinck,
K.R. Wilting, Y. StienstraH. de Groot-de Jonge, P.A. van der Meulen, D.AM#erd, J.
Ludwig-RoukemaH.G.M. Niesters, A. Riezebos-Brilman, C.C. van L-Beter, M.
KnoesterUniversitair Medisch Centrum Utrecht, Utrecht: A.I.M. Hoepelma#, T.
Mudrikova, P.M. Ellerbroek, J.J. Oosterheert, Atends, R.E. Barth, M.W.M. Wassenberg,
E.M. SchaddD.H.M. van Elst-Laurijssen, E.E.B. van Oers-Hazgl%e Vervoort, M. van
Berkel, R. Schuurman, F. Verduyn-Lunel, A.M.J. WagsVUmc, Amsterdam: E.J.G.
Peter§, M.A. van Agtmael, M. Bomers, J. de Vocht, Heitmuller, L.M. LaanA.M.
Pettersson, C.M.J.E. Vandenbroucke-Grauls, C.W. Writhelmina Kinderziekenhuis,
UMCU, Utrecht: S.P.M. Geelen, T.F.W. Wolfs, L.J. Boit, Nauta. COORDINATING
CENTRE P. Reiss, D.O. Bezemer, A.l. van Sighem, C. Sm/.N.M. Wit., T.S. Boender,
S. Zaheri, M. Hillebregt, A. de Jong, D. BergsmaHBekstra, A. de Lang, S. Grivell, A.
Jansen, M.J. Rademaker, M. Raethke, R. Meijerin§cBnorrL. de Groot, M. van den
Akker, Y. Bakker, E. Claessen, A. El Berkaoui, &0is, E. Kruijne, C. Lodewijk, L.
Munijishvili, B. Peeck; C. Ree, R. Regtop, Y. RuijsRutkens, L. van de Sande, M. Schoorl,

A. Timmerman, E. Tuijn, L. Veenenberg, S. van deety A. Wisse, T. Woudstra, B. Tuk.

Aquitaine Cohort (France)

Composition du Consell scientifique :

Coordination: F. Bonnet, F. Dabis

Scientific committee:M. Dupon, V. Gaborieau, D. Lacoste, D. Malvy, P.rbié, P. Morlat,
D. Neau, JL. Pellegrin, S. Tchamgoué, E. Lazar@;&zanave, M. Vandenhende, M.O.

Vareil, Y. Gérard, P. Blanco, S. Bouchet, D. Bretth Fleury, I. Pellegrin, G. Chéne, R.
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Thiébaut, L. Wittkop, L. Wittkop, O. Leleux, S. Laan-Ayayi, A. Gimbert, S. Desjardin, L.
Lacaze-Buzy, V. Petrov-Sanchez

Epidemiology and Methodology:F. Bonnet, G. Chéne, F. Dabis, R. Thiébaut, L. kujtt
Infectious Diseases and Internal Medicine K. André, N. Bernard, F. Bonnet, O. Caubet,
L. Caunegre, C. Cazanave, I. Chossat, C. Court&dt,Dauchy, S. De Witte, D. Dondia, M.
Dupon, P. Duffau, H. Dutronc, S. Farbos, |. Fattel-errand, V. Gaborieau, Y. Gerard, C.
Greib, M. Hessamfar, Y. Imbert, D. Lacoste , Palsé, E. Lazaro, D. Malvy, J. Marie, M.
Mechain, P. Merci€, E.Monlun, P. Morlat, D. Neau,&choa, JL. Pellegrin, T. Pistone, I.
Raymond,MC. Receveur, P. Rispal, L. Sorin, S. Tapam, C. Valette, MA. Vandenhende,
MO. Varell, JF. Viallard, H. Wille, G. Wirth.

Immunology: I. Pellegrin, P. Blanco

Virology: H. Fleury, Me. Lafon, P. Trimoulet, P. Bellecave, T@miotto

Pharmacology:S. Bouchet, D. Breilh, F. Haramburu, G. Miremeoataté

Data collection, Project Management and Statisticalnalyses:MJ. Blaizeau, M. Decoin,
C. Hannapier, E. Lenaud et A. Pougetoux; S. Delve@uD’lvernois, F. Diarra B.
Uwamaliya-Nziyumvira, O. Leleux; F. Le Marec, El®iBoerg, S. Lawson-Ayayi;

IT department and eCRF developmentG. Palmer, V. Conte, V. Sapparrart

AHOD (Australian HIV Observational Database, Australia)

Central coordination: M. Law *, K. Petoumenos, R Puhr, R Huang (SydnegwhNsouth
Wales).Participating physicians (city, state):R. Moore, S. Edwards, J. Hoy, K. Watson, N.
Roth, H Lau (Melbourne, Victoria); M Bloch, D. Baké\. Carr, D. Cooper, (Sydney, New
South Wales);M O’Sullivan (Gold Coast, Queenslaid)Nolan, G Guelfi (Perth, Western

Australia).
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BASS (Spain):
Central coordination: G. Calvo, F. Torres, S. Mateu (Barcelona);
Participating physicians (city): P. Domingo, M.A. Sambeat, J. Gatell, El Bacho, J.

Cadafalch, M. Fuster (Barcelona); C. Codina, Ger@irA. Vaqué (Badalona).

The Brussels St Pierre Cohor{Belgium):
Coordination: S. De Wit*, N. Clumeck, M. Delforge, C. Necsoi.
Participating physicians: N. Clumeck, S. De Wit*, AF Gennotte, M. Gerard,Kabeya, D.

Konopnicki, A. Libois, C. Martin, M.C. Payen, P.rBaille, Y. Van Laethem.

CPCRA (USA):

Central coordination: J. Neaton, G. Bartsch, W.M. El-Sadr*, E. Krum,TBompson, D.
Wentworth;

Participating physicians (city, state): R. Luskin-Hawk (Chicago, lllinoid}; Telzak (Bronx,
New York); W.M. El-Sadr (Harlem, New York); D.l. Abms (San Francisco, California); D.
Cohn (Denver, Colorado); N. Markowitz (Detroit, Migan); R. Arduino (Houston, Texas);
D. Mushatt (New Orleans, Louisiana); G. FriedlaNeéW Haven, Connecticut); G. Perez
(Newark, New Jersey); E. Tedaldi (Philadelphia,r3gtvania); E. Fisher (Richmond,
Virginia); F. Gordin (Washington, DC); L.R. Crariegtroit, Michigan); J. Sampson

(Portland, Oregon); J. Baxter (Camden, New Jersey).

EuroSIDA (multinationa)

Steering Committee:J Gatell, B Gazzard, A Horban, | Karpov, M Los&aj’Arminio
Monforte, C Pedersen, M Ristola, A Phillips, P ResLundgren, J Rockstroh
Chair: J Rockstroh

Study Co-leads:A Mocroft, O Kirk
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Coordinating Centre Staff: O Kirk, L Peters, C Matthews, AH Fischer, A BojesP
Raben, D Kristensen, K Grgnborg Laut, JF LarseRpDlekareva

Statistical Staff: A Mocroft, A Phillips, A Cozzidpri, L Shepherd, A Schultze, S Amele
The multi-centre study group, EuroSIDA (national cardinators in parenthesis).
Argentina: (M Losso), M Kundro, Hospital JM Ramos Mejia, BosrAires.

Austria: (B Schmied), Pulmologisches Zentrum der Stadt \Wi@enna; R Zangerle,
Medical University Innsbruck, Innsbruck.

Belarus: (I Karpov), A Vassilenko, Belarus State Medicalivémsity, Minsk, VM Mitsura,
Gomel State Medical University, Gomel; D Padutogi@eal AIDS Centre, Svetlogorsk.
Belgium: (N Clumeck), S De Wit, M Delforge, Saint-Pierredfidal, Brussels; E Florence,
Institute of Tropical Medicine, Antwerp; L Vandek&hove, University Ziekenhuis Gent,
Gent.

Bosnia-Herzegovina: (V Hadziosmanovic), Klinickir@ar Univerziteta Sarajevo, Sarajevo.
Croatia: (J Begovac), University Hospital of Infectious Béses, Zagreb.

Czech Republic:(L Machala), D Jilich, Faculty Hospital Bulovkardgue; D Sedlacek,
Charles University Hospital, Plzen.

Denmark: G Kronborg, T Benfield, Hvidovre Hospital, CopenbagJ Gerstoft, T
Katzenstein, Rigshospitalet, Copenhagen; NF MalidPedersen, Odense University
Hospital, Odense; L Ostergaard, Skejby HospitathAs, L Wiese, Roskilde Hospital,
Roskilde; L N Nielsen, Hillerod Hospital, Hillerod.

Estonia: (K Zilmer), West-Tallinn Central Hospital, Tallindelena Smidt, Nakkusosakond
Siseklinik, Kohtla-Jarve.

Finland: (M Ristola), | Aho, Helsinki University Central idpital, Helsinki.

France: (J-P Viard), Hotel-Dieu, Paris; P-M Girard, HosptEaint-Antoine, Paris; C Pradier,

E Fontas, Hopital de I'Archet, Nice; C Duvivier, pital Necker-Enfants Malades, Paris.
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Germany: (J Rockstroh), Universitats Klinik Bonn; R Schmilftedizinische Hochschule
Hannover; O Degen, University Medical Center Hamburg-Eppehdofectious Diseases
Unit, Hamburg; HJ Stellbrink, IPM Study Center, Hamburg; C Stefiv Goethe
University Hospital Frankfurt; J Bogner, Medizinische Poliklinik, Munich; G. Féatiheuer,
Universitat Koln, Cologne.

Georgia: (N Chkhartishvili) Infectious Diseases, AIDS & @iltal Immunology Research
Center, Thilisi

Greece: (P Gargalianos), G Xylomenos, K Armenis, Athe&al Hospital "G
Gennimatas"; H Sambatakou, Ippokration General Kalsgthens.

Hungary: (J Szlavik), Szent Laslé Hospital, Budapest.

Iceland: (M Gottfredsson), Landspitali University HospitRleykjavik.

Ireland: (F Mulcahy), St. James's Hospital, Dublin.

Israel: (I Yust), D Turner, M Burke, Ichilov Hospital, T@liv; E Shahar, G Hassoun,
Rambam Medical Center; Haifa; H Elinav, M Haouzaddssah University Hospital,
Jerusalem; D Elbirt, ZM Sthoeger, AIDS Center (N&rg, Jerusalem.

Italy: (A D’Arminio Monforte), Istituto Di Clinica Malate Infettive e Tropicale, Milan; R
Esposito, | Mazeu, C Mussini, Universita Modena,ddioa; F Mazzotta, A Gabbuti,
Ospedale S Maria Annunziata, Firenze; V Vullo, Mhtner, University di Roma la
Sapienza, Rome; M Zaccarelli, A Antinori, R AcinapuM Plazzi, Istituto Nazionale
Malattie Infettive Lazzaro Spallanzani, Rome; A tarn, A Castagna, N Gianotti, Ospedale
San Raffaele, Milan; M Galli, A Ridolfo, Osp. L. &, Milan.

Latvia: (B Rozentale), Infectology Centre of Latvia, Riga.

Lithuania: (V Uzdaviniene) Vilnius University Hospital Santkiu Klinikos, Vilnius; R
Matulionyte, Center of Infectious Diseases, Vilnwsiversity Hospital Santariskiu Klinikos,

Vilnius.
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Luxembourg: (T Staub), R Hemmer, Centre Hospitalier, Luxemigour

Netherlands: (P Reiss), Academisch Medisch Centrum bij de Usiteit van Amsterdam,
Amsterdam.

Norway: (V Ormaasen), A Maeland, J Bruun, Ulleval Hospi@slo.

Poland: (B Knysz), J Gasiorowski, M Inglot, Medical Unigg#ly, Wroclaw; A Horban, E
Bakowska, Centrum Diagnostyki i Terapii AIDS, Warsd Flisiak, A Grzeszczuk,
Medical University, Bialystok; M Parczewski, K Magewska, B Aksak-Was, Medical
Univesity, Szczecin; M Beniowski, E Mularska, OsskdDiagnostyki i Terapii AIDS,
Chorzow; T Smiatacz, M Gensing, Medical Universidgansk; E Jablonowska, E
Malolepsza, K Wojcik, Wojewodzki Szpital Specjafistny, Lodz; | Mozer-Lisewska,
Poznan University of Medical Sciences, Poznan.

Portugal: (L Caldeira), Hospital Santa Maria, Lisbon; K Mant®, Hospital de Egas Moniz,
Lisbon; F Maltez, Hospital Curry Cabral, Lisbon.

Romania: (R Radoi), C Oprea, Spitalul de Boli Infectioas&m®picale: Dr. Victor Babes,
Bucarest.

Russia: (A Panteleev), O Panteleev, St Petersburg AIDSr€g8t Peterburg; A Yakovlev,
Medical Academy Botkin Hospital, St Petersburg;réfimora, Novgorod Centre for AIDS,
Novgorod, | Khromova, Centre for HIV/AIDS & and kitious Diseases, Kaliningrad; E
Kuzovatova, Nizhny Novgorod Scientific and Resednshitute of Epidemiology and
Microbiology named after Academician I.N. Blokhitdizhny Novogrod; E Borodulina, E
Vdoushkina, Samara State Medical University, Samara

Serbia: (D Jevtovic), The Institute for Infectious and pical Diseases, Belgrade.
Slovenia: (J Tomazic), University Clinical Centre Ljubljarigubljana.

Spain: (JM Gatell), IM Mird, Hospital Clinic Universitatie Barcelona, Barcelona; S

Moreno, J. M. Rodriguez, Hospital Ramon y Cajaldiid; B Clotet, A Jou, R Paredes, C
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Tural, J Puig, | Bravo, Hospital Germans Trias joPWBadalona; P Domingo, M Gutierrez,
G Mateo, MA Sambeat, Hospital Sant Pau, Barceldkbt aporte, Hospital Universitario de
Alava, Vitoria-Gasteiz.

Sweden: (K Falconer), A Thalme, A Sonnerborg, Karolingkaiversity Hospital,
Stockholm; A Blaxhult, Venhalsan-Sodersjukhusedcktholm; L Flamholc, Malmé
University Hospital, Malmo.

Switzerland: (A Scherrer), R Weber, University Hospital Zuridéh;Cavassini, University
Hospital Lausanne; A Calmy, University Hospital @ea; H Furrer, University Hospital
Bern; M Battegay, University Hospital Basel; P SathnCantonal Hospital St. Gallen.
Ukraine: A Kuznetsova, Kharkov State Medical Umsiy, Kharkov; G Kyselyova,
Crimean Republican AIDS centre, Simferopol; M Skuzska, Lviv Regional HIV/AIDS
Prevention and Control CTR, Lviv.

United Kingdom: (B Gazzard), St. Stephen's Clinic, Chelsea andMmiaster Hospital,
London; AM Johnson, E Simons, S Edwards, Mortimarikét Centre, London; A Phillips,
MA Johnson, A Mocroft, Royal Free and UniversityllEge Medical School, London (Royal
Free Campus); C Orkin, Royal London Hospital, LamdbWeber, G Scullard, Imperial
College School of Medicine at St. Mary's, LondonCharke, Royal Sussex County Hospital,

Brighton; C Leen, Western General Hospital, Edigbur

The following centers have previously contributed dta to EuroSIDA:
Infectious Diseases Hospital, Sofia, Bulgaria

Hopital de la Croix Rousse, Lyon, France

Hépital de la Pitié-Salpétiere, Paris, France

Unité INSERM, Bordeaux, France

Hoépital Edouard Herriot, Lyon, France

Bernhard Nocht Institut fir Tropenmedizin, Hambuggrmany
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1st I.K.A Hospital of Athens, Athens, Greece

Ospedale Riuniti, Divisione Malattie Infettive, Bamo, Italy

Ospedale di Bolzano, Divisione Malattie InfettiBnlzano, Italy

Ospedale Cotugno, Il Divisione Malattie Infettiviapoli, Italy

Dérer Hospital, Bratislava, Slovakia

Hospital Carlos Ill, Departamento de Enfermedadésctiosas, Madrid, Spain
Kiev Centre for AIDS, Kiev, Ukraine

Luhansk State Medical University, Luhansk, Ukraine

Odessa Region AIDS Center, Odessa, Ukraine

HivBivus (Sweden):
Central coordination: L. Morfeldt, G. Thulin, A. Sundstrom.
Participating physicians (city): B. Akerlund (Huddinge); K. Koppel, A. Karlsson

(Stockholm); L. Flamholc, C. Hakangard (Malmo).

The ICONA Foundation (Italy):

BOARD OF DIRECTORS

A d’Arminio Monforte (President), A Antinori, A Céegna, F Castelli, R Cauda, G Di Perri,
M Galli, R lardino, G Ippolito, GC Marchetti, CF i@, F von Schloesser, P Viale
SCIENTIFIC SECRETARY

A d’Arminio Monforte, A Antinori, A Castagna, F Celeerini-Silberstein, A Cozzi-Lepri, E
Girardi, S Lo Caputo, C Mussini, M Puoti

STEERING COMMITTEE

M Andreoni, A Ammassari, A Antinori, C Balotta, AaBdera, P Bonfanti, S Bonora, M

Borderi, A Calcagno, L Calza, MR Capobianchi, A tagsa, F Ceccherini-Silberstein, A
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Cingolani, P Cinque, A Cozzi-Lepri, A d’Arminio Méorte, A De Luca, A Di Biagio, E
Girardi, N Gianotti, A Gori, G Guaraldi, G LapaduM Lichtner, S Lo Caputo, G Madeddu,
F Maggiolo, G Marchetti, S Marcotullio, L Monno,Mussini, S Nozza, M Puoti, E Quiros
Roldan, R Rossotti, S Rusconi, MM Santoro, A Sax@acM Zaccarelli.

STATISTICAL AND MONITORING TEAM

A Cozzi-Lepri, | Fanti, L Galli, P Lorenzini, A Ratho, M Shanyinde, A Tavelli
BIOLOGICAL BANK INMI

F Carletti, S Carrara, A Di Caro, S Graziano, Fétet, G Prota, S Quartu, S Truffa
PARTICIPATING PHYSICIANS AND CENTERS

Italy A Giacometti, A Costantini, V Barocci (Ancon& Angarano, L Monno, C Santoro
(Bari); F Maggiolo, C Suardi (Bergamo); P VialeDénati, G Verucchi (Bologna); F
Castelli, C Minardi, E Quiros Roldan (Brescia); Githo, C Abeli (Busto Arsizio); PE
Manconi, P Piano (Cagliari); B Cacopardo, B Cel¢Siatania); J Vecchiet, K Falasca
(Chieti); A Pan, S Lorenzotti (Cremona); L SighiindD Segala (Ferrara); F Mazzotta, F
Vichi (Firenze); G Cassola, C Viscoli, A AlessamilyiN Bobbio, G Mazzarello (Genova); C
Mastroianni, V. Belvisi (Latina); P Bonfanti, | Canana (Lecco); A Chiodera, P Milini
(Macerata); A d’Arminio Monforte, M Galli, A Lazziaw, G Rizzardini, M Puoti, A Castagna,
G Marchetti, MC Moioli, R Piolini, AL Ridolfo, S Spietro, C Tincati, (Milano); C Mussini,
C Puzzolante (Modena); A Gori, G Lapadula (Monkapbrescia, A Chirianni, G Borgia, R
Orlando, G Bonadies, F Di Martino, | Gentile, L Mizdoni (Napoli); AM Cattelan, S
Marinello (Padova); A Cascio, C Colomba (PalernkoBaldelli, E Schiaroli (Perugia); G
Parruti, F Sozio (Pescara); G Magnani, MA Ursige@gio Emilia); M Andreoni, A Antinori,
R Cauda, A Cristaudo, V Vullo, R Acinapura, G Bald/l Capozzi, S Cicalini, A Cingolani,
L Fontanelli Sulekova, G laiani, A Latini, | Mastosa, MM Plazzi, S Savinelli, A Vergori

(Roma); M Cecchetto, F Viviani (Rovigo); G Maded®uBagella (Sassari); A De Luca, B
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Rossetti (Siena); A Franco, R Fontana Del Vec¢8imcusa); D Francisci, C Di Giuli
(Terni); P Caramello, G Di Perri, S Bonora, GC @rof M Sciandra (Torino); M Bassetti, A

Londero (Udine); G Pellizzer, V Manfrin (Vicenza)Sarnini, A lalungo(Viterbo).

Nice HIV Cohort (France):

Central coordination: C. Pradier*, E. Fontas, K. Dollet, C. Caissotti.

Participating physicians. P. Dellamonica, E. Bernard, J. Courjon, E. Cud& Salvador-
Guillouet, J.Durant, C. Etienne, S. Ferrando, V nidiain-Miton, A. Naqgvi, 1. Perbost,S. Pillet

, B. Prouvost-Keller, P. Pugliese, V. Rio, K. RisBdV. Roger.

SHCS(Swiss HIV Cohort Study, Switzerland):

The data are gathered by the Five Swiss UniveHiiigpitals, two Cantonal Hospitals,15

affiliated hospitals and 36 private physicianst@sin_http://www.shcs.ch/180-health-care-

providers).

Members of the Swiss HIV Cohort Study :

Aubert V, Battegay M, Bernasconi E, Boni J, Braun Bucher HC, Calmy A, Cavassini M,
Ciuffi A, Dollenmaier G, Egger M, Elzi L, Fehr Jelay J, Furrer H (Chairman of the
Clinical and Laboratory Committee), Fux CA, Gunth&+ (President of the SHCS), Haerry
D (deputy of "Positive Council"), Hasse B, HirschHHoffmann M, Hdosli I, Kahlert C,
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Figure 1a and 1b. Effect of changes in BMI.(kg/r) on the risk of CVD and DM

stratified by baseline BMI (kg/m?) category

Figure 2a and b — Effect of changes in BMI (kg/f) on the risk of CVD by sex: male (a)

and female (b)

Figure 3a and b — Effect of changes in BMI (kg/if) on the risk of DM by sex: male (a)

and female (b)



Table 1. Patient characteristics at baseline (for CVD outcome analysis) by BMI kg/m?’
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Overall BMI <20 BMI 20-25 BMI 25-30 BMI 30+

N 43,805 6,304 24,850 10,191 2,460
Sex - male (%) 73.9 62.0 77.1 78.4 56.4
Age in years (median, IQR) 38.9(33.2,45.7) | 37.0(31.4,43.2) | 38.6(33.1,45.1) | 40(34.5,48.1) | 40.1(33.8,47.4)
Infected with HIV through sex between men (%) 45.2 36.6 49.2 45 27.7
Infected with HIV through drug use (%) 14.5 20.4 14.8 11.2 9.5
Race (%)

white 50.5 46.9 52.4 50.5 41.3

black 9.3 7.8 7.6 11.7 215

other 2.8 3.4 2.7 2.7 3.2

unknown 37.3 41.9 37.4 35.1 33.9

Current smoker (%) 39.4 48.4 41.8 31.7 24.3
Family history of CVD (%) 6.8 6.2 6.7 7.2 7

BMI (median, IQR)

23.1(21.1,25.4)

18.9 (18.1, 19.5)

22.5(21.4,23.7)

26.6 (25.7, 27.8)

32.2(30.9, 34.6)

CD4 count/mm3 (median, IQR)

400 (254, 574)

351 (185, 538)

400 (260, 577)

412 (279, 590)

429 (280, 602)

Log10 HIV RNA (copies/mL) (median, IQR) 2.9(1.7,4.5) 3.1(1.7,4.7) 2.8(1.7,4.5) 2.7 (1.7, 4.4) 3.3(1.7,4.4)
Undetectable (%) (RNA<200) 39.9 37.0 40.4 41.9 34.8
ART naive (%) 38.4 37.1 37.5 38.9 49.6
Hep C coinfection (%) 19.1 25.7 19.8 15.0 11.9
Hep B coinfection (%) 19.8 20.8 20.2 18.6 16.5
Total cholesterol mmol/L (median, IQR) 4.8 (4.0,5.7) 4.5 (3.8,5.4) 4.7 (4.0, 5.6) 49 (4.1,5.9) 49 (4.1,5.9)
HDL mmol/L (median, IQR) 1.1 (0.9, 1.4) 1.2 (0.9, 1.5) 1.1 (0.9, 1.4) 1.1 (0.9, 1.3) 1.1 (0.9, 1.3)

Systolic BP (median, IQR)

120 (110, 130)

117 (110, 123)

120 (110, 130)

126 (120, 137)

130 (120, 140)

Note: BP= blood pressure, CVD= cardiovascular disease, HDL= high-density lipoprotein.
At baseline (defined as the later of cohort entry, ART initiation, or first BMI measurement), smoking status was unknown in 16%; Hepatitis B and C status was unknown in 12% and 16%
respectively; total cholesterol was missing in 15%, HDL cholesterol was missing in 444%, SBP was missing in 30%
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Figure 1a and 1b. Effect of changes in BMI (kg/mz) on the risk of CVD and DM stratified by
baseline BMI (kg/m?) category

a) b)

CVvD Rate/1000

Category IRR events yrs
BL BMI <20
BMI change (kg/m2)
BMI decrease >2 —a— 24 17.52
BMI decrease 1-2 — 27 7.62
BMI stable +1 | ] 166 6.08
BMI increase 1-2 —— 32 3.99
BMI increase >2 —— 58 472
BL BMI 20-25
BMI change (kg/m2)
BMI decrease >2 —— 97 777
BMI decrease 1-2 —— 144 7.24
BMI stable +1 | ] 606 521
BMI increase 1-2 —— 133 4.60
BMI increase >2 —— 163 4.85
BL BMI 25-30
BMI change (kg/m2)
BMI decrease >2 —a— 84 8.46
BMI decrease 1-2 —— 71 7.34
BMI stable +1 | ] 280 6.06
BMI increase 1-2 —— 56 5.83
BMI increase >2 —a— 65 5.01
BL BMI 30+
BMI change (kg/m2)
BMI decrease >2 —a— 29 7.91
BMI decrease 1-2 —a— 14 7.95
BMI stable +1 ] 61 7.88
BMI increase 1-2 L 5 3.09
BMI increase >2 — 19 5.70
+— Decreased Increased —
0.1 0.5 1 1.5 225 35

DM Rate/1000

Category IRR events yrs
BL BMI <20
BMI change (kg/m2)
BMI decrease >2 | 2 1.44
BMI decrease 1-2 i 12 3.34
BMI stable 1 | | 48 1.76
BMI increase 1-2 L 16 1.99
BMI increase >2 —— 38 3.1
BL BMI 20-25
BMI change (ka/m2)
BMI decrease >2 —— 35 2.82
BMI decrease 1-2 —— 48 2.43
BMI stable +1 | | 324 282
BMI increase 1-2 —— 93 3.26
BMI increase >2 —— 162 4.93
BL BMI 25-30
BMI change (kg/m2)
BMI decrease =2 —a— 60 6.43
BMI decrease 1-2 —— 65 714
BMI stable £1 | | 266 6.81
BMI increase 1-2 —a— 80 8.88
BMI increase >2 —a— 131 11.08
BL BMI 30+
BMI change (kg/m2)
BMI decrease >2 —_—l 29 9.65
BMI decrease 1-2 l 16 10.32
BMI stable 1 | | 86 12.69
BMI increase 1-2 L 22 15.68
BMI increase >2 — 50 17.35
«— Decreased Increased —
0.5 1 15 2 25 35

CVD adjusted for key covariates: age, race, mode of HIV transmission, sex, abacavir use, protease inhibitor
use, nucleoside reverse transcriptase inhibitor (NRTI) use, CD4 count, family history of CVD, smoking status
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DM adjusted for key covariates: age, race, mode of HIV transmission, sex, stavudine use, triglycerides, CD4
count, smoking status and high-density lipoprotein (HDL)
Note: BL=baseline; BMI= body mass index; CVD= cardiovascular disease; DM= diabetes mellitus
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Figure 2a and b - Effect of changes in BMI (kg/mz) on the risk of CVD by sex: male (a) and

female (b)

a)

Category

BL BMI <20
BMI change (kg/m2)
BMI decrease >2
BMI decrease 1-2
BMI stable 1
BMI increase 1-2
BMI increase >2

BL BMI 20-25
BMI change (kg/m2)
BMI decrease >2
BMI decrease 1-2
BMI stable +1
BMI increase 1-2
BMI increase >2

BL BMI 25-30
BMI change (kg/m2)
BMI decrease >2
BMI decrease 1-2
BMI stable %1
BMI increase 1-2
BMI increase >2

BL BMI 30+
BMI change (ka/m2)
BMI decrease >2
BMI decrease 1-2
BMI stable %1
BMI increase 1-2
BMI increase >2

Category

BL BMI <20
BMI change (kg/m2)
BMI decrease >2
BMI decrease 1-2
BMI stable +1
BMI increase 1-2
BMI increase >2

BL BMI 20-25
BMI change (kg/m2)
BMI decrease >2
BMI decrease 1-2
BMI stable 1
BMI increase 1-2
BMI increase >2

BL BMI 25-30
BMI change (kg/m2)
BMI decrease =2
BMI decrease 1-2
BMI stable +1
BMI increase 1-2
BMI increase >2

BL BMI 30+
BMI change (kg/m2)
BMI decrease >2
BMI decrease 1-2
BMI stable +1
BMI increase 1-2
BMI increase >2

CVD
IRR events
—a— 17
—a— 18
[ ] 134
—a— 24
—a— 43
—a— 81
—— 129
[ ] 550
—a— 120
—— 146
—— 75
—a— 70
] 231
—a— 49
—a— 54
—a— 27
———= 12
[ ] 49
] 3
—a 13
+ Decreased Increased —
0.5 1 15 225 35
cvD
IRR events
—— 17
————— 18
| | 134
—— 24
—a— 43
+—a— 81
—— 129
| | 550
— 120
—_— 146
—a— 75
—_—— 70
| | 231
—— 49
—— 54
—a— 27
—a— 12
| 49
L 3
—— 13
« Decreased Increased —
0.5 1 15 225 35

Note: BL = baseline, BMI= body mass index

Rate/1000
yrs

23.63
9.51
8.23
4.98
575

9.91
8.87
5.94
5.32
6.16

10.29
9.06
6.83
6.51
6.31

13.45
11.24
10.69
3.36
8.69

Rate/1000
yrs

23.63
9.51
8.23
4,98
575

9.91
8.87
5.94
5.32
6.16

10.29
9.06
6.83
6.51
6.31

13.45
11.24
10.69
3.36
8.69

b)
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Figure 3a and b — Effect of changes in BMI (kg/mz) on the risk of DM by sex: male (a) and

female (b)
a)
DM Rate/1000
Category IRR events yrs
BL BMI <20
BMI change (kg/m2)
BMI decrease >2 1 1.36
BMI decrease 1-2 ] 10 5.14
BMI stable +1 [ ] 34 2.08
BMI increase 1-2 L 12 2.48
BMI increase >2 —a— 25 3.36
BL BMI 20-25
BMI change (kg/m2)
BMI decrease >2 —a— 28 3.44
BMI decrease 1-2 —a— 43 2.97
BMI stable +1 | 275 3.01
BMI increase 1-2 — 77 3.46
BMI increase >2 —— 115 4.94
BL BMI 25-30
BMI change (kg/m2)
BMI decrease >2 —— 47 6.88
BMI decrease 1-2 —a— 58 7.29
BMI stable 11 | ] 233 7.26
BMI increase 1-2 — —— 71 10.05
BMI increase >2 —a— 89 12.72
BL BMI 30+
BMI change (kg/m2)
BMI decrease >2 —a— 28 15.11
BMI decrease 1-2 ——— 13 14.34
BMI stable +1 [ ] 56 14.38
BMI increase 1-2 — 15 20.18
BMI increase >2 —— NG 27 2211
+ Decreased Increased —
0.5 1 15 225 35
DM Rate/1000
Category IRR events yrs
BL BMI <20
BMI change (kg/m2)
BMI decrease >2 l 4 1.83
BMI decrease 1-2 ] 2 1.22
BMI stable +1 | 14 1.28
BMI increase 1-2 i 4 1.25
BMI increase >2 - 13 2.71
BL BMI 20-25
BMI change (kg/m2)
BMI decrease >2 7 1.63
BMI decrease 1-2 L 5 0.95
BMI stable 1 [ ] 49 2.09
BMI increase 1-2 —_—T— 16 2.58
BMI increase >2 —— 47 4.89
BL BMI 25-30
BMI change (kg/m2)
BMI decrease >2 —_— 13 521
BMI decrease 1-2 —_— 12 6.53
BMI stable +1 [ ] 33 4.72
BMI increase 1-2 i 9 4.62
BMI increase >2 —a— 32 7.92
BL BMI 30+
BMI change (kg/m2)
BMI decrease >2 i 6 4.05
BMI decrease 1-2 i 5 4.66
BMI stable +1 | ] 30 10.42
BMI increase 1-2 L 7 10.62
BMI increase >2 — 23 13.85

« Decreased

01 0.5

Note: BL = baseline, BMI= body mass index

Increased —

1 15 225 35

b)



