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Abstract
Background

The relationship between body mass index (BMI) giie{kg)/ height(rf)) and serious non-

AIDS events is not well understood.
M ethods

We followed D:A:D study participants on antiretr@litherapy from their first BMI
measurement to the first occurrence of the endmoiahd of follow-up (N=41,149 followed for
295,147 person-years). The endpoints were cardialersdisease (CVD); diabetes; non-AlDS-
defining cancers (NADCs) and BMI-NADCs (cancers\wndo be associated with BMI in
general population); and all-cause mortality. Ugiegsson regression models, we analysed BMI

as time-updated, lagged by 1 year, and categoaizeiB.5, 23, 25, 27.5 and 30 kg/m
Results

Participants were largely male (73%) with the mage of 40 years (SD 9.7) and baseline
median BMI of 23.3 (IQR: 21.2-25.7). Overall, BMi®ved a statistically significant J-shaped
relationship with the risk of all outcomes excepatbetes. The relative risk (RR) for the BMI of
<18.5 and >30 (95% CI) compared to 23-25, respelgtiwas as follows: CVD: 1.46(1.15-1.84)
and 1.31(1.03-1.67); NADCs: 1.78(1.39-2.28) an@([B8-1.54); ‘BMI-NADCs': 1.29(0.66-
2.55) and 1.92(1.10-3.36). For all-cause mortalitgre was an interaction by gender (P<0.001):
RR in males: 2.47(2.12-2.89) and 1.21(0.97-1.599; ia females: 1.60(1.30-1.98) and
1.02(0.74-1.42). RR remained around 1 for inter@edcategories of BMI. The risk of diabetes

linearly increased with increasing BMI (P<0.001).



Conclusions

Risk of CVD, a range of cancers, and all-cause afitytincreased at low BMI (<18.5) and then
tended to increase only at BMI>30 with a relativiely risk at BMI of 23-25 and 25-30. High

BMI was also associated with risk of diabetes.
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INTRODUCTION

Excess weight is now increasingly prevalent in Hidsitive individuals receiving antiretroviral
therapy (ART)"? While body mass index, BMI (measured as weigh}/fiight (nf)) is an
anthropometric measure and does not directly medstal body fat or biological markers of
disease, it remains an easy andlow-cost metscreen for risk of certain conditioRglowever,
in HIV-positive individuals, the relationship betereBMI and various serious non-AIDS events

(SNAES) is not well studied.

In the general population, increasing BMI is asatax with increased risk of various clinical
outcomes including cardiovascular disease (CyBipbetes mellitus (DM), several cancers such
as those of gastrointestinal tract and endometfiang all-cause mortalityAlso, very low BMI

has been associated with increased risk of morfalit

HIV-positive individuals are unique in that theyeaxposed to ongoing inflammation/immune
activation, ART toxicities, higher prevalence déistyle risk factors such as smoking and a
higher overall risk of various SNAEs than geneguation® Further, BMI in this group is

itself associated with immunosuppression and eegatiretroviral drugs among other factors.



In one large cohort study BMI correlated strongiyrmCD4 count response to ART regardless of
baseline CD4 count, with a highest CD4 count respat BMI levels of 25-30 but worse at
higher or lower level5.0n the other hand, weight gain following ART iattbn has been shown
to be harmful to cardio-metabolic health, espegiallthose with ‘normal/overweight’ weight at
baseliné It is therefore possible that being HIV-infecteddifies the relationship between BMI
and various outcomes in this population. Howevsnitéd, if any, studies have rigorously
evaluated BMI as a risk factor for non-AIDS outcam8etter understanding of how BMI

relates to SNAEs in HIV-positive individuals is teore needed. This information will provide
the key data to clinicians and the HIV communitganeling the health implications of BMI-a

well-known, easily and economically measured paaénsk factor.

In this paper, we analysed the data from the DatieCion on Adverse Events of Anti-HIV
Drugs (D:A:D) study, a large heterogeneous cohdift well-validated outcomes and available
data on a wide range of risk factors, to assesesthgonship between latest BMI and the

subsequent risk of various SNAEs and all-causeatiiyrt

METHODS
Study population and follow-up

The design of the D:A:D study has been describetktail elsewher& In brief, it is an
observational study of >49,000 HIV-positive peofpten 11 cohorts from Europe, Australia, and
the USA. All participants were under active follays-in their cohorts at the time of enrolment in
the study. The primary study aim was to investigaageassociations between use of ART and

major non-AIDS events and death. Data are collggtedpectively during routine clinic visits;



the standardized data set includes informationesnagjraphic factors, AIDS-related events,
known risk factors for CVD, laboratory markers foonitoring HIV infection and CVD, and

ART. Clinical events are regularly monitored andgwoints are centrally adjudicated.

In this study, we included all participants in DgA:D cohort who had initiated ART, had at
least one BMI measure available and at least oaeagfefurther follow-up from study entry.
Follow-up commenced from the later of cohort enmtinor ART initiation or first BMI
measurement. Non-AIDS cancers were collected sygteatly from 2004 and were therefore
analyzed from % Jan 2004 onwards. Follow-up ended on the firstmeace of the respective
endpoint or was censored at death 8rFdbruary 2014 or six months after last follow-ligity
All individuals had no pre-existing diagnoses of [@\iabetes mellitus (DM) or non-AIDS

cancers (NADCSs) at study initiation.
Endpoints

The endpoints of interest were: (i) first CVD evetefined as the composite of myocardial
infarction (MI), sudden cardiac death or invasieediovascular procedure (coronary artery
bypass graft, carotid endarterectomy or angiopjastyconfirmed stroke; (ii) DM, defined as
fasting glucose > 7.0 mmal/L on at least two oamasior a single value of NGSP haemoglobin
Alc > 6.5%, or symptoms with a random glucose 34 tMmol/L, or 2-h oral glucose tolerance
test > 11.1 mmol/L, or use of antidiabetic drugse(®ww.chip.dk for details); (iii)) NADCs
(other than basal or squamous cell skin cancercg@meers, and relapses); (iv) ‘BMI-related
NADCs’- a composite outcome of cancers thoughtet@ssociated with BMI in the general
population (i.e. malignancies of oesophagus, pas¢i@lon and rectum, breast, endometrium,

kidney, thyroid and gallbladdéry"; and finally (v) All-cause mortality.



Satistical methods

BMI was the main exposure factor analysed as atiptated variable lagged by 1-year (i.e.
there was at least 1-year time-gap between lastB&Hsurement and the endpoint, so as to
minimize bias from reverse causation) and categdrad the following clinical cut-offs: 18.5, 23,
25, 27.5 and 30 kg/mThe choice of strata was driven by the broad B clinical cut-offs
(underweight (<18.5), normal (18.5-25), overwei(#t-30) and obese (>38)with additional
cut-offs at 23 and 27.5 to better define the retethip. In sensitivity analyses, we also

categorized BMI in deciles.

We used Poisson regression to model the relatipristiveen BMI and each endpoint. Models
were adjusted for key confounders not thought torb&he causal pathway for each respective
endpoint. Potential confounders were identifiedgsiirected acyclic graphs (DAGS)AIl
variables, including age and CD4 count, were aralyas time-updated (lagged by 1-year)
where possible. In case a time-updated variablenotgecorded at a given visit, previous
known value was carried forward. A missing variatd¢éegory was created for all variables to

ensure all observations were included in models.

For CVD we adjusted for race (White/ Black/ Otherkdown), sex, mode of transmission (sex
between men/ injecting drug use/ sex between ménvamen/ other), family history of CVD,
age, smoking status (current/ past/ never/ unknpgumjent abacavir use, cumulative protease
inhibitor (PI) and nucleoside reverse transcripiabéitor (NRTI) use in years, and CD4 count
(categorized as200, 201-350, >350 cells/nfjn For CVD outcome, we also present analysis
from models additionally adjusted for variablesugbt to be on a causal pathway as identified
in DAGs. These include lipids (total, HDL and Lholesterol), systolic blood pressure (SBP)

and incident DM.



Similarly models for DM, NADC and all-cause mortghvere adjusted for respective
confounders (listed at the bottom of Figure-1 iesRlts’). Models for all outcomes were
additionally adjusted for calendar year and clihazhort. Finally, we also checked for

interaction between BMI and sex for all outcomes.

The following sensitivity analyses were perform@pWe categorized BMI according to the
deciles of the distribution to allow for the moretailed examination of the relationship between
BMI and outcomes; (i) We lagged the BMI and ahettime-updated variables by 2 years
instead of one year and also analysed first med€®i (‘baseline’ BMI) (to further minimize
bias from reverse causation); (ii) and for the C&fi2l mortality outcomes, models were
additionally adjusted for calculated creatinineacésce using the Cockcroft-Gault formula as
decreased renal function has been associatedhitie butcomes:** Since data on serum
creatinine and weight were not available for a ¢ewb cohorts, we only analysed these

variables in sensitivity analysis.

All analyses were performed using STATA version3FATA Corporation, College Station

TX, USA).

RESULTS

Participant characteristics

A total of 41,149 individuals with 295,147 persogays of follow-up (PYFU) for the all-cause
mortality outcome were included. PYFU varied focleautcome depending on follow-up time.
Participants were largely male (73%) with basetimean age of 40 years and median (IQR) BMI
of 23.3 (21.2- 25.7). Table-1 shows key charasties by baseline BMI category. Prevalence of
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smoking and injecting drug use as mode of transamnsgppeared to be inversely related to the
baseline BMI category, while mean total cholestaral systolic blood pressure tended to
positively correlate with BMI. During follow-up, BMvas measured at the median (IQR) of 6
months (4-9 months) interval. For all key confoursdgncluding smoking, lipid levels, systolic
blood pressure, hepatitis B and C status) a vagtritya(>85%) of individuals had data recorded
at least at some point during the follow-up. Abds% of individuals had unknown smoking

status throughout the follow-up.

BMI and risk of SNAEs

Table-2 shows the number of people experiencing eatcome, and the incidence rates per
1000 PYFU. Figure 1 (panels a-d) shows incidenteretios (IRR or relative risk) from various
models for all outcomes by time-updated BMI catggdhe BMI category of 23-25 was chosen
as the reference category based on rates showabie-2. Overall BMI was a significant
predictor for all outcomes (overall P<0.05 for Bl variable in all models). The relationship
of BMI wasJ or U-shaped with the risk of all SNAEs except DM asadet! below. Also, the
effect of BMI on all-cause mortality tended to vémy sex (P for interaction between BMI and
sex for all-cause mortality: <0.001) as shown ibl&& (incidence rates) and Figure 1d (relative

risks), but not for all other outcomes.

There were 1398 CVD events (rate: 4.8/1000 PYFW@m@ared to those with a BMI of 23-25,
IRR (95% CI) for those with a BMI 0f18.5 was 1.46 (1.15 to 1.84), for 18.5-23 was {0196
to 1.27) and for >30, it was 1.31 (1.03 to 1.6@)the models adjusted for known confounders.
Further adjustment for variables known to be onctgsal pathway between BMI and CVD
(such as SBP, and lipids) attenuated the relaiskeat levels >30 but not at BMI levetd 8.5 or
18.5-23 (Fig 1a).
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For DM, the relationship with BMI was linear, iiacreasing risk with increasing BMI, with
relative risk nearly 3.5 times (IRR 3.39, 95% Cl2to 4.12) for BMI>30 vs BMI of 23-25 (Fig

1b).

There were 1143 NADCs at a rate of 3.9/1000 PYFWlath 184 (rate: 0.6/1000 PYFU) were
BMI-cancers. The IRR (95% CI) for NADC was hightstthose with a BMI 0K18.5: 1.78
(1.39 to 2.28) and for those with a BMI of 18.5-2330 (1.11-1.53) and tended to be higher
among those with a BMI>30 although the 95% CI cedsk (1.17, 0.88 to 1.54). However, for
the BMI-cancers, BMI >30 was associated with netwige the risk compared to BMI 23-25

(IRR 1.90, 1.11 to 1.36) (Fig 1c).

Finally, the rates and IRR (95% ClI) of all-causertaldty varied by sex. For males, the J-shaped
relationship with BMI was more prominent. For malgth a BMI 0f<18.5, the relative risk of
mortality was about 2.5 times (IRR 2.47, 2.12 @02 higher and for those with a BMI of 18.5-
23 IRR was 1.38 (1.23 to 1.54) compared to thoslke a/BMI of 23-25. The risk then tended to
increase only in those with BMI>30: 1.21, 0.98 t6(). For females, a BMI <18.5 was also
strongly related with the risk of mortality butatower relative risk compared to that in males
(IRR 1.60, 1.30 to 1.98) and the risk did not imse at higher levels of BMI (fig 1d). Of note,

the follow-up data for females at BMI>30 was relaly small (about 8000 PYFU).

Sensitivity analyses

Supplementary Table-S1, http://links.lww.com/QAl@1shows IRRs from all models with
BMI categorised using the deciles of the distribntiResults were similar for all outcomes: for
all SNAEs (except diabetes), relative risk was bighn the lowest 10% of the BMI distribution

(equivalent to BMI<19.5) and tended to increasenftbe tenth decile (equivalent of BMI>28.7).
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Lagging the BMI by 2 years (instead of 1) or analgsbaseline’ BMI instead on time-updated
BMI broadly showed similar results (data not shaviijally, data on creatinine were not
uniformly available for all participants. Adjustntefor creatinine clearance for CVD and all-
cause mortality mildly attenuated IRRs for CVD did not have any significant effect on the

overall results or conclusions (data not shown).

DISCUSSION

In this longitudinal analysis of HIV-positive indduals enrolled in the DAD cohort, we found
that the relationship between BMI and the risk §iA&Ss including CVD, NADCs, ‘BMI-related
NADCs’ and all-cause mortality was non-linear. engral, low BMI (<18.5, and also <23 in
case of NADC and all-cause mortality in males) @associated with the higher risk of these
SNAEs. Relative risk of SNAEs then only tendedncréase again at BMI levels >30 which was
most prominent for CVD, ‘BMI-related NADC’ and athuse mortality in men. Finally, for
diabetes, the risk increased in a linear fashidh imcreasing BMI, with relative risk nearly 3.5
times at BMI>30 compared to BMI of 23-25. CategogsBMI according to deciles of the
distribution confirmed similar findings and broaaigreed with our choice of clinical cut-offs.
Results were also robust to lagging BMI by 2 yearanalysing baseline BMI to further

minimise reverse causality.

Traditionally studies in HIV/AIDS examined BMI ié context of AIDS in the pre- or early
ART era. Only a few recent studies have carefutgneined BMI in the context of SNAES in
treated HIV-positive individuals. A study by Koetéeal with about 1200 HIV-positive

participants in a single site cohort found that BMI (<20) was associated with a higher risk of
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composite of SNAESs, while intermediate BMI of ardu2b-30 and high BMI >30 was
associated with lower or similar risk to BMI of 28-° Our findings are broadly similar to those
noted in the latter study; however, we did findvated risk of several SNAEs at BMI>30. Of
note, the relative risk at BMI>30 was small for rmostcomes (ranging from 1.31 for CVD, 1.21
for all-cause mortality in men) but was nearly tdald higher for ‘BMI-related NADCs'.
However, the study by Koethe et al only used BMdadeline and did not have consistent data

on smoking.

The finding that low BMI is associated with highiesk of death is consistent across studies even
in the general populatiohin a large individual-data meta-analysis of nedrtyillion adults,

BMI <18.5 was associated with about 1.8 fold higtek of mortality in men compared to BMI
of 22.5-25 after adjusting for smoking (correspondiRR in our study was 2.47)Chis
association was previously thought to be due tenss/causality (i.e. the disease affecting the
BMI). However, in our study; this association rensal even after ensuring the BMI precedes
the outcome by at least 1 or 2 years. Also smotends to be inversely related to BMI and is an
important confounder to account fGr:° While our models adjusted for time-updated smoking
residual confounding from smoking cannot be ruletd We also found higher risk of CVD in
individuals with low BMI. Besides possible resideahfounding by smoking, it is possible that
people with low BMI get less aggressive diseasggirgon interventions compared to those
with higher BMI. Our study did not collect healtregention or health behaviour data to be able
to analyse this possibility. For the cancer outcentds possible that weight loss starts several

years prior to the diagnosis which may explainrthesociations with lower BMI.
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Findings on intermediate to high BMI and all-causartality in the general population have
tended to vary, although many of these studiesidicadjust for smoking or had a shorter
follow-up.>*" However, the large meta-analysis described alaftey, adjustment for smoking,
found relative risk of all-cause mortality in matesbe around 1 for BMI 25 to 30, but increasing
to 1.47 with BMI of 30-35, and to 2.0 in those wBMI>40.” In our study, risk of all-cause
mortality in males was high even at BMI of 18.5{€8nsidered near optimal in general
population), and then only tended to increase at B30 in males. Relative to those with a low
BMI, individuals with intermediate BMI tend to hageeater muscle mass, exercise capacity and
greater fat stores which may help in survivingsdfel disease situations and confer survival
advantage in sicker patierfsindeed, a large systematic review of patients wittonary artery
disease at baseline found that mortality was higgteBMI <18.5 and lowest for those deemed
‘overweight/mildly obese’ (BMI ranges 25-30) ane ttisk increasing only at severely high BMI
>351° A cohort study evaluating mortality after coronagpass graft surgery found similar

results?°

We found that the BMI above 30 was associated glghated risk of CVD which attenuated

after adjustment for blood pressure, lipids anddiewt diabetes. Increasing BMI was also
associated with increasing risk of diabetes. Thggests that high BMI could be a useful initial
screening tool in individuals where detailed CVBkrfactors are not known. Finally, though

high BMI >30 was not associated with the highek aENADCSs, it was associated with higher
risk of ‘BMI-related NADCs’ with overall relativeisk of around 2 (compared to BMI 23-25). In
the general population, obesity is increasinglyngeecognised as the risk factor for several
cancers, with reasonably consistent evidence feog®agus, pancreas, colon and rectum, breast,

endometrium, kidney, thyroid and gallbladder cas&ét While the relative risk for specific
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cancers varies, we did not have enough follow-up ttaexamine effect of BMI on specific

cancers.

Our study benefitted from data on HIV-positive féesa Findings were similar for females for
all outcomes, except for all-cause mortality whitie magnitude of risk at extremes of BMI in
females was lower compared to males. A US cohodysbn HIV-infected women found low
BMI as predictor of mortality but not the high BN#25 or >30Y Our findings on females in
our cohort was consistent with this study. Of nperson-year data on females was limited

especially at extremes of BMI which may have limitair power to analyse events in this sub-

group.

The strengths of our study include a large hetareges cohort, with well-validated (through
established protocols) outcomes and longitudinalasured BMI. Also, we were able to
account for several key confounders in a time-ugtigashion, including smoking and ART
agents. Our study does have some limitations how&wst, we did not have enough follow-up
data and events at very high BMI levels (e.g. >8&lich would have helped us further clarify
the risks associated with severe obesity. Als@ datother risk factors such as health behaviors
(e.g. diet/exercise) or preventive interventiong.(eancer screening) were not available.
Moreover, other anthropometric measures such ast:wigl ratio which could be more accurate
or supplement BMI were not available in this stuéligo, even though our study designed
ensured BMI measurements preceded diagnoses of Skeifporally, role of reverse causality
cannot completely be ruled out given chronic natdr8NAEs. Finally, we could not perform a
direct comparison between HIV-positive and negaitidividuals to better understand how BMI

interacts with HIV or ART or population demographand behaviour in determining outcomes.
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In summary, we found that low BM£{8.5, and in some cases 18.5-23) was associated wit
high risk of several individual SNAEs as well asause mortality. The relative risk of SNAEs
and mortality did not increase at intermediate/matiy high BMI (around 23-30) and only
tended to increase at BMI >30. These findings ssigiipat BMI of 25-30, thought to be
‘overweight/mildly obese’ in general population mayfact confer some survival advantage in
HIV-positive individuals. Also, these findings se¢mnsuggest that obesity at BMI>30 is likely
harmful in the long-term even in HIV-positive indiwals. Future studies should assess how
short-term and long-term changes in BMI relatehtorisk of SNAEs. Ultimately, whether
change in BMI or weight gain or loss interventigdepending on current BMI) would actually
improve outcomes in this population will need &iah carefully designed behavioral and

nutritional interventions.
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F.W.N.M. Wit, M.H. Godfried, P.'Reiss, T. van deglli’F.J.B. Nellen, S.E. Geerlings, M. van
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Hage de Looff, D. Versteeg. Catharina Ziekenhisgdhoven: M.J.H. Pronka, H.S.M.
Ammerlaan, E.S. de Munnik. A.R. Jansz, J. TjhieCM. Wegdam, B. Deiman, V. Scharnhorst.
Emma Kinderziekenhuis: A. van der Plas, A.M. Weifstd. Erasmus MC, Rotterdam: M.E. van
der Endeg, T.E.M.S. de Vries-Sluijs, E.C.M. van @&.A.M. Schurink, J.L. Nouwen, A.
Verbon, B.J.A. Rijnders, H.I. Bax, M. van der Felkz Bassant, J.E.A. van Beek, M. Vriesde,
L.M. van Zonneveld. A. de Oude-Lubbers, H.J. van Berg-Cameron, F.B. Bruinsma-

Broekman, J. de Groot, M. de Zeeuw- de Man, C.B®&icher, M.P.G Koopmans, J.J.A van
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Tearno, M. Bezemer, T. van Niekerk, O. Pontedviastricht UMC+, Maastricht: S.H. Lowezg,
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Gelinck, A. van Hartingsveld, C. Meerkerk, G.S. Wdihbeest, J.A.E.M. Mutsaers, C.L. Jansen.
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N. Hulshoff, L.M.M. van der Prijt, J. van der SwaluN. Bermon, W.A. van der Reijden, R.
Jansen, B.L. Herpers, D.Veenendaal. Medisch Cenlamvan Goyen, Amsterdam: D.W.M.
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Hoepelmang, T. Mudrikova, P.M. Ellerbroek, J.J. tedweert, J.E. Arends, R.E. Barth, M.\W.M.
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Rademaker, M. Raethke, R. Meijering, S. Schnérde_Groot, M. van den Akker, Y. Bakker, E.
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Claessen, A. El Berkaoui, J. Koops, E. KruijneL@dewijk, L. Munjishvili, B. Peeck, C. Ree,
R. Regtop, Y. Ruijs, T. Rutkens, L. van de SandeSkhoorl, A. Timmerman, E. Tuijn, L.

Veenenberg, S. van der Vliet, A. Wisse, T. Woud$raruk.

Aquitaine Cohort (France)

Composition du Conseil scientifique :

Coordination: F. Bonnet, F. Dabis

Scientific committee: M. Dupon, V. Gaborieau, Dchate, D. Malvy, P. Mercie, P. Morlat, D.
Neau, JL. Pellegrin, S. Tchamgoué, E. Lazaro,&a@ave, M. Vandenhende, M.O. Varell, Y.
Gérard, P. Blanco, S. Bouchet, D. Breilh, H. Fleuryellegrin, G. Chéne, R. Thiébaut, L.
Wittkop, L. Wittkop, O. Leleux, S. Lawson-Ayayi, &imbert, S. Desjardin, L. Lacaze-Buzy,

V. Petrov-Sanchez

Epidemiology and Methodology: F. Bonnet, G. Chdneabis, R. Thiébaut, L. Wittkop

Infectious Diseases and Internal Medicine: K. Andd. Bernard, F. Bonnet, O. Caubet, L.
Caunegre, C. Cazanave, |. Chossat, C. Courtadlt DRuchy, S. De Witte, D. Dondia, M.
Dupon, P. Duffau, H. Dutronc, S. Farbos, |I. Fattelerrand, V. Gaborieau, Y. Gerard, C.
Greib, M. Hessamfar, Y. Imbert, D. Lacoste , Pastét, E. Lazaro, D. Malvy, J. Marie, M.
Mechain, P. Mercié, E.Monlun, P. Morlat, D. Neau,@choa, JL. Pellegrin, T. Pistone, I.
Raymond,MC. Receveur, P. Rispal, L. Sorin, S. Tadan, C. Valette, MA. Vandenhende,

MO. Vareil, JF. Viallard, H. Wille, G. Wirth.
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Immunology: I. Pellegrin, P. Blanco
Virology: H. Fleury, Me. Lafon, P. Trimoulet, P. Becave, C. Tumiotto
Pharmacology: S. Bouchet, D. Breilh, F. Haramb@uMiremeont-Salameé

Data collection, Project Management and StatisAecellyses: MJ. Blaizeau, M. Decoin, C.
Hannapier, E. Lenaud et A. Pougetoux; S. Delve@uX)’lvernois, F. Diarra B. Uwamaliya-

Nziyumvira, O. Leleux; F. Le Marec, Eloise BoergL8wson-Ayayi;

IT department and eCRF development: G. Palmer,0ht€ V. Sapparrart

AHOD (Australian HIV Observational Database, Australia):

Central coordination: M. Law *, K. Petoumenos, RiBWR Huang (Sydney, New South Wales).
Participating physicians (city, state): R. MooreE8wards, J. Hoy, K. Watson, N. Roth, H Lau
(Melbourne, Victoria); M Bloch, D. Baker, A. Caf, Cooper, (Sydney, New South Wales);M

O’Sullivan (Gold Coast, Queensland), D. Nolan, GelBPerth, Western Australia).

BASS (Spain):

Central coordination: G. Calvo, F. Torres, S. Mat®arcelona);

Participating physicians (city): P. Domingo, M.Aar8beat, J. Gatell, E. Del Cacho, J.

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

The Brussels St Pierre Cohort (Belgium):

Coordination: S. De Wit*, N. Clumeck, M. Delforgg, Necsoi.

Participating physicians: N. Clumeck, S. De Wit¥: &ennotte, M. Gerard, K. Kabeya, D.

Konopnicki, A. Libois, C. Martin, M.C. Payen, P.r8aille, Y. Van Laethem.
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The Brussels St Pierre Cohort (Belgium):
Coordination: S. De Wit*, N. Clumeck, M. Delforgg, Necsoi.

Participating physicians: N. Clumeck, S. De Wit¥ &ennotte, M. Gerard, K. Kabeya, D.

Konopnicki, A. Libois, C. Martin, M.C. Payen, P.r8aille, Y. Van Laethem.

CPCRA (USA):

Central coordination: J. Neaton, G. Bartsch, W.MSEdr*, E. Krum, G. Thompson, D.

Wentworth;

Participating physicians (city, state): R. Luskiawk (Chicago, lllinois); E. Telzak (Bronx, New
York); W.M. El-Sadr (Harlem, New York); D.I. AbranfSan Francisco, California); D. Cohn
(Denver, Colorado); N. Markowitz (Detroit, MichigarR. Arduino (Houston, Texas); D.
Mushatt (New Orleans, Louisiana); G. Friedland (Ndawen, Connecticut); G. Perez (Newark,
New Jersey); E. Tedaldi (Philadelphia, PennsylvaliaFisher (Richmond, Virginia); F. Gordin
(Washington, DC); L.R. Crane (Detroit, Michigan)Sampson (Portland, Oregon); J. Baxter

(Camden, New Jersey).

EuroSIDA (multinational)

Steering Committee: J Gatell, B Gazzard, A Horbafgrpov, M Losso, A d’Arminio Monforte,

C Pedersen, M Ristola, A Phillips, P Reiss, J LuadgJ Rockstroh
Chair: J Rockstroh
Study Co-leads: A Mocroft, O Kirk

Coordinating Centre Staff: O Kirk, L Peters, C Nattvs, AH Fischer, A Bojesen, D Raben, D

Kristensen, K Grgnborg Laut, JF Larsen, D Podlekare
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Statistical Staff: A Mocroft, A Phillips, A Cozzidpri, L Shepherd, A Schultze, S Amele
The multi-centre study group, EuroSIDA (nationabbinators in parenthesis).
Argentina: (M Losso), M Kundro, Hospital JM RamogjM, Buenos Aires.

Austria: (B Schmied), Pulmologisches Zentrum dexdSWien, Vienna; R Zangerle, Medical

University Innsbruck, Innsbruck.

Belarus: (I Karpov), A Vassilenko, Belarus Statedidal University, Minsk, VM Mitsura,

Gomel State Medical University, Gomel; D PadutogiBeal AIDS Centre, Svetlogorsk.

Belgium: (N Clumeck), S De Wit, M Delforge, SainieRe Hospital, 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 Infecis Diseases, Zagreb.

Czech Republic: (L Machala), D Jilich, Faculty HoapBulovka, Prague; D Sedlacek, Charles

University Hospital, Plzen.

Denmark: G Kronborg, T Benfield, Hvidovre Hospit@ppenhagen; J Gerstoft, T Katzenstein,
Rigshospitalet, Copenhagen; NF Mgller, C Pedei®dense University Hospital, Odense; L
Ostergaard, Skejby Hospital, Aarhus, L Wiese, RdsKHospital, Roskilde; L N Nielsen,

Hillerod Hospital, Hillerod.

Estonia: (K Zilmer), West-Tallinn Central Hospit@kllinn; Jelena Smidt, Nakkusosakond

Siseklinik, Kohtla-Jarve.

Finland: (M Ristola), | Aho, Helsinki University @&al Hospital, Helsinki.
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France: (J-P Viard), Hotel-Dieu, Paris; P-M Girdrspital Saint-Antoine, Paris; C Pradier, E

Fontas, Hopital de I'Archet, Nice; C Duvivier, HtgiNecker-Enfants Malades, Paris.

Germany: (J Rockstroh), Universitats Klinik BonnSRhmidt, Medizinische Hochschule
Hannover; O Degen, University Medical Center Hargblappendorf, Infectious Diseases Unit,
Hamburg; HJ Stellbrink, IPM Study Center, Hambw@&dstefan, JW Goethe University Hospital,
Frankfurt; J Bogner, Medizinische Poliklinik, MuhicG. Fatkenheuer, Universitat Koln,

Cologne.

Georgia: (N Chkhartishvili) Infectious DiseasesPA & Clinical Immunology Research Center,
Thilisi

Greece: (P Gargalianos), G Xylomenos, K ArmenisieAs General Hospital "G Gennimatas™;
H Sambatakou, Ippokration General Hospital, Athens.

Hungary: (J Szlavik), Szent Lasl6 Hospital, Budapes

Iceland: (M Gottfredsson), Landspitali Universitps$pital, Reykjavik.

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

Israel: (I Yust), D Turner, M Burke, Ichilov Hosplt Tel Aviv; E Shahar, G Hassoun, Rambam
Medical Center, Haifa; H Elinav, M Haouzi, Hadas&atversity Hospital, Jerusalem; D Elbirt,

ZM Sthoeger, AIDS Center (Neve Or), Jerusalem.

Italy: (A D’Arminio Monforte), Istituto Di ClinicaMalattie Infettive e Tropicale, Milan; R
Esposito, | Mazeu, C Mussini, Universita Modena,ddoa; F Mazzotta, A Gabbuti, Ospedale S
Maria Annunziata, Firenze; V Vullo, M Lichtner, UWmirsity di Roma la Sapienza, Rome; M

Zaccarelli, A Antinori, R Acinapura, M Plazzi, Istto Nazionale Malattie Infettive Lazzaro
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Spallanzani, Rome; A Lazzarin, A Castagna, N GianOspedale San Raffaele, Milan; M Galli,

A Ridolfo, Osp. L. Sacco, Milan.
Latvia: (B Rozentale), Infectology Centre of Latvitiga.

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

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

Netherlands: (P Reiss), Academisch Medisch Cenbwjiae Universiteit van Amsterdam,

Amsterdam.
Norway: (V Ormaasen), A Maeland, J Bruun, Ullevaisdital, Oslo.

Poland: (B Knysz), J Gasiorowski, M Inglot, Meditativersity, Wroclaw; A Horban, E
Bakowska, Centrum Diagnostyki i Terapii AIDS, Wans® Flisiak, A Grzeszczuk, Medical
University, Bialystok; M Parczewski, K Maciejewska Aksak-Was, Medical Univesity,
Szczecin; M Beniowski, E Mularska, Osrodek Diaggkist Terapii AIDS, Chorzow; T
Smiatacz, M Gensing, Medical University, Gdanskdablonowska, E Malolepsza, K Wojcik,
Wojewodzki Szpital Specjalistyczny, Lodz; | Mozeiséwska, Poznan University of Medical

Sciences, Poznan.

Portugal: (L Caldeira), Hospital Santa Maria, Lisb& Mansinho, Hospital de Egas Moniz,

Lisbon; F Maltez, Hospital Curry Cabral, Lisbon.

Romania: (R Radoi), C Oprea, Spitalul de Boli Itife@se si Tropicale: Dr. Victor Babes,

Bucarest.
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Russia: (A Panteleev), O Panteleev, St PetersblD® £entre, St Peterburg; A Yakovlev,
Medical Academy Botkin Hospital, St Petersburg;réfimora, Novgorod Centre for AIDS,
Novgorod, | Khromova, Centre for HIV/AIDS & and kdtious Diseases, Kaliningrad; E
Kuzovatova, Nizhny Novgorod Scientific and Resednsitute of Epidemiology and
Microbiology named after Academician I.N. Blokhimdizhny Novogrod; E Borodulina, E

Vdoushkina, Samara State Medical University, Samara

Serbia: (D Jevtovic), The Institute for Infecticarsd Tropical Diseases, Belgrade.

Slovenia: (J Tomazic), University Clinical Centrgibljana, Ljubljana.

Spain: (JM Gatell), IM Miro, Hospital Clinic Univ@tari de Barcelona, Barcelona; S Moreno, J.
M. Rodriguez, Hospital Ramon y Cajal, Madrid; B &lp A Jou, R Paredes, C Tural, J Puig, |
Bravo, Hospital Germans Trias i Pujol, Badalon&dPMingo, M Gutierrez, G Mateo, MA
Sambeat, Hospital Sant Pau, Barcelona; JM Laplddspital Universitario de Alava, Vitoria-

Gasteiz.

Sweden: (K Falconer), A Thalme, A Sonnerborg, Kasia University Hospital, Stockholm; A
Blaxhult, Venhalsan-Sodersjukhuset, Stockholm;anftholc, Malmd University Hospital,

Malmo.

Switzerland: (A Scherrer), R Weber, University HéslpZurich; M Cavassini, University
Hospital Lausanne; A Calmy, University Hospital @ea; H Furrer, University Hospital Bern;

M Battegay, University Hospital Basel; P Schmidnptaal Hospital St. Gallen.

Ukraine: A Kuznetsova, Kharkov State Medical Umsity, Kharkov; G Kyselyova, Crimean
Republican AIDS centre, Simferopol; M SluzhynskeaiviRegional HIV/AIDS Prevention and
Control CTR, Lviv.
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United Kingdom: (B Gazzard), St. Stephen’s Clifibelsea and Westminster Hospital, London;

AM Johnson, E Simons, S Edwards, Mortimer Marketté& London; A Phillips, MA Johnson,

A Mocroft, Royal Free and University College Medi&ahool, London (Royal Free Campus); C

Orkin, Royal London Hospital, London; J Weber, Gul&crd, Imperial College School of

Medicine at St. Mary's, London; A Clarke, Royal s County Hospital, Brighton; C Leen,

Western General Hospital, Edinburgh.

The following centers have previously contributedacto EuroSIDA:

Infectious Diseases Hospital, Sofia, Bulgaria

Hopital de la Croix Rousse, Lyon, France

Hopital de la Pitié-Salpétiere, Paris, France

Unité INSERM, Bordeaux, France

Hopital Edouard Herriot, Lyon, France

Bernhard Nocht Institut fur Tropenmedizin, Hambuggrmany

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 Infettivéapoli, Italy

Dérer Hospital, Bratislava, Slovakia

Hospital Carlos Ill, Departamento de Enfermedadésctiosas, Madrid, Spain
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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. 8dstrém.

Participating physicians (city): B. Akerlund (Hudde); K. Koppel, A. Karlsson (Stockholm); L.

Flamholc, C. Hakangard (Malmo).
Thel CONA Foundation (Italy):
BOARD OF DIRECTORS

A d’Arminio Monforte (President), A Antinori, A Céasgna, F Castelli, R Cauda, G Di Perri, M

Galli, R lardino, G Ippolito, GC Marchetti, CF Pexr 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, AdBdera, P Bonfanti, S Bonora, M Borderi,
A Calcagno, L Calza, MR Capobianchi, A Castagn@eEcherini-Silberstein, A Cingolani, P
Cinque, A Cozzi-Lepri, A d’Arminio Monforte, A Deudca, A Di Biagio, E Girardi, N Gianotti,

A Gori, G Guaraldi, G Lapadula, M Lichtner, S Lopgti¢o, G Madeddu, F Maggiolo, G
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Marchetti, S Marcotullio, L Monno, C Mussini, S N@z M Puoti, E Quiros Roldan, R Rossaotti,

S Rusconi, MM Santoro, A Saracino, M 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 (Ancop& Angarano, L Monno, C Santoro (Bari);
F Maggiolo, C Suardi (Bergamo); P Viale, V Don&iyVerucchi (Bologna); F Castelli, C
Minardi, E Quiros Roldan (Brescia); T Quirino, Céb(Busto Arsizio); PE Manconi, P Piano
(Cagliari); B Cacopardo, B Celesia (Catania); &dheet, K Falasca (Chieti); A Pan, S
Lorenzotti (Cremona); L Sighinolfi, D Segala (Feag F Mazzotta, F Vichi (Firenze); G
Cassola, C Viscoli, A Alessandrini, N Bobbio, G Mamello (Genova); C Mastroianni, V Belvisi
(Latina); P Bonfanti, | Caramma (Lecco); A ChioddPaMilini (Macerata); A d’Arminio
Monforte, M Galli, A Lazzarin, G Rizzardini, M PupA Castagna, G Marchetti, MC Moioli, R
Piolini, AL Ridolfo, S Salpietro, C Tincati, (Milag); C Mussini, C Puzzolante (Modena); A
Gori, G Lapadula (Monza); N Abrescia, A Chirian@iBorgia, R Orlando, G Bonadies, F Di
Martino, | Gentile, L Maddaloni (Napoli); AM Catteh, S Marinello (Padova); A Cascio, C
Colomba (Palermo); F Baldelli, E Schiaroli (Perygi& Parruti, F Sozio (Pescara); G Magnani,
MA Ursitti (Reggio Emilia); M Andreoni, A AntinoriR Cauda, A Cristaudo, V Vullo, R
Acinapura, G Baldin, M Capozzi, S Cicalini, A Cingoi, L Fontanelli Sulekova, G laiani, A

Latini, | Mastrorosa, MM Plazzi, S Savinelli, A \gari (Roma); M Cecchetto, F Viviani
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(Rovigo); G Madeddu, P Bagella (Sassari); A De L iB&ossetti (Siena); A Franco, R Fontana
Del Vecchio (Siracusa); D Francisci, C Di Giuli (lhg; P Caramello, G Di Perri, S Bonora, GC
Orofino, M Sciandra (Torino); M Bassetti, A Londdiddine); G Pellizzer, V Manfrin (Vicenza)

G Starnini, A lalungo(Viterbo).

Nice HIV Cohort (France):

Central coordination: C. Pradier*, E. Fontas, KlIBxp C. Caissotti:

Participating physicians: P. Dellamonica, E. Betindr Courjon, E. Cua, F. De Salvador-
Guillouet, J.Durant, C. Etienne, S. Ferrando, Vnlain-Miton, A. Naqvi, |. Perbost,S. Pillet ,

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

SHCS (SwissHIV Cohort Study, Switzerland):

The data are gathered by the Five Swiss UniveHuigpitals, two Cantonal Hospitals,15
affiliated hospitals and 36 private physicianstédsin 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 JeFay J, Furrer H (Chairman of the Clinical
and Laboratory Committee), Fux CA, Gunthard HF $Rfent of the SHCS), Haerry D (deputy
of "Positive Council"), Hasse B, Hirsch HH, HoffrmaM, Hdosli |, Kahlert C, Kaiser L, Keiser
O, Klimkait T, Kouyos RD, Kovari H, Ledergerber Blartinetti G, Martinez de Tejada B,
Marzolini C, Metzner KJ, Muller N, Nicca D, Pantal&, Paioni P, Rauch A (Chairman of the

Scientific Board), Rudin C (Chairman of the Motl&e€hild Substudy), Scherrer AU (Head of
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Data Centre), Schmid P, Speck R, Stockle M, Taifirkgla A, Vernazza P, Wandeler G, Weber

R*, Yerly S.
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funded as part of the Asia Pacific HIV Observatiddatabase, a program of The Foundation for
AIDS Research, amfAR, and is supported in part gyaat from the U.S. National Institutes of
Health’s National Institute of Allergy and Infectie Diseases (NIAID) [grant number UO1-
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Myers Squibb; Boehringer Ingelheim; Janssen-CN&ty, Healthcare. The Kirby Institute is
funded by The Australian Government Department @lth and Ageing, and is affiliated with
the Faculty of Medicine, The University of New SoWales; by grants from the Fondo de
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Surveillance Study (BASS); by the National Insttof Allergy and Infectious Diseases,
National Institutes of Health [grants number 5U0042170-10, 5U01A1046362-03], to the
Terry Beirn Community Programs for Clinical Reséaon AIDS (CPCRA); by primary

funding provided by the European Union’s Seventmi@work Programme for research,
technological development and demonstration unden®oord grant agreement n° 260694 and
unrestricted grants by Bristol-Myers Squibb, Jan$3&D, Merck and Co. Inc., Pfizer Inc.,
GlaxoSmithKline LLC, (the participation of centrigeem Switzerland is supported by The Swiss
National Science Foundation (Grant 108787)) toBh@SIDA study; by unrestricted
educational grants of AbbVie, Bristol-Myers Squikblead Sciences, GlaxoSmithKline, Pfizer,
Janssen Pharmaceuticals to the Italian Cohort Neai¥etiretrovirals (The ICONA Foundation);
and financed within the framework of the Swiss HIwhort Study, supported by the Swiss

National Science Foundation (grant #148522) antheySHCS research foundation.
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Fig-1: Latest BMI (lagged by 1 year) and the ri§ISBIAES.

Footnote: All models adjusted for sex, race, maddly transmission, clinical cohort, calendar
year and time-updated age, smoking and CD4 couwdditidnal adjustments are as follows: Fig-
la: CVD: Model A additionally adjusted for beingr@ntly on abacavir, cumulative years on
NRTIs and PIs. Model B: As model A plus additiogabjusted for time-updated (lagged by 1
year) diabetes, total, HDL and LDL cholesterol tslfs and diastolic blood pressure. Fig 1b:
Models for diabetes adjusted for HCV infection doitbwing time-updated (lagged by 1 year)
variables: cumulative years of stavudine use ycgfides, and HDL cholesterol. Fig 1¢c and Fig
1d: Models for cancer and all-cause mortality aidgor hepatitis B or C co-infection. P for
interaction between gender and BMI: <0.001 forcallise mortality. BMI category of 23-25 was

the reference category in all models.
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Table-1: Baseline characteristics by baseline BMI category

BMI (kg/m?) category at baseline

<18.5 18.5-23 23-25 25-27.5 27.5-30 >30 Overall

N (%) 1929 (4.7) 17640 (42.9) 9283 (22.6) 6998 (17.0) 2910 (7.1) 2389 (5.8) 41149
Age in years (mean) (SD) 38.8(9.8) 39.3(9.3) 40.9 (9.8) 41.8 (9.9) 41.7 (10.2) 41.5 (10.3) 40.4 (9.7)
Male (%) 55.1 72 79.6 80.3 73.1 56.2 73.5
Infected with HIV through sex between

men (%) 30.9 46.1 50.5 483 38.1 25.9 45
Infected with HIV through Injecting drug

use (%) 24.9 17.1 13.4 11.2 9.9 9.9 14.7
Race- white (%) 47.6 52.5 51.2 50.2 45.9 39.4 50.5
Current smoker (%) 52.3 46 38.3 33.4 28.1 24.7 39.9
Family history of CVD (%) 6.6 6.7 7.1 7.2 5.7 7 6.8
€D4 count/mm’ (median) (IQR) 354 (205-535) 406 (269-600) 420 (284-610) 415 (277-601) | 427 (290-614) 4223%?3 410 (273-635)
Log10 HIV RNA (copies/mL) (median)

(1QR) 2.1(1.7-3.9) 1.9 (1.7-3.8) 1.9(1.7-3.7) 1.8 (1.7-3.7) 1.8 (1.7-3.6) 2 (1.7-3.8) 1.9 (1.7-3.8)
Hepatitis C coinfection (%) 29 21.7 18.1 14.9 13 12.5 18.9
Hepatitis B coinfection (%) 5.9 5.7 5.4 5.3 5.1 4.3 5.5
Total cholesterol mmol/L (mean) (SD) 4.7 (1.3) 4.9 (1.3) 5(1.4) 5.1(1.3) 5.2 (1.5) 5.1(1.3) 49 (1.4)
HDL mmol/L (mean) (SD) 1.3(0.5) 1.25 (0.5) 1.19 (0.4) 1.17 (0.4) 1.18 (0.5) 1.18 (0.4) 1.22 (0.4)
Systolic BP (mean) (SD) 115 (14.8) 120(14.1) 124 (14.4) 126 (14.9) 128 (15.8) 129 (6.4) 123 (15.0)

Note: BP= blood pressure, CVD= cardiovascular disease, HDL= high-density lipoprotein. Note: At baseline, mode of transmission was unknown in 7.7%; smoking status was
unknown in 20%; Hepatitis B and C status was unknown in' 12% and 16% respectively; total cholesterol was missing in 7.8%, HDL cholesterol was missing in 31% and SBP was

missing in 20% individuals.




Table-2: Number and incidence rates (95% Cl) per 1000 PYFU of events by latest BMI category

Latest BMI (kg/m?) category

Events <18.5 18.5-23 23-25 25-27.5 27.5-30 >30 Overall

242(4.8 [4.2- 96(4.3 [3.5-5.3] 87(4.9 [3.9-6.0] 1398 (4.8 [4.6-
CVD 97 (6.7 [5.5-8.2]) 578 (4.8 [4.4-5.2]) 298(4.6 [4.0-5.1]) 5.4]) (. 5-5:3]) (. -9-6.01) 5.1])

280 (5.6[4.9- 184 (8.5[7.3- 209 (12.2[10.6- 1207 (4.2[3.9-
Diabetes 33(2.3[1.6-3.2]) 248 (2.0[1.8-2.3]) 253 (4.0[3.4-4.4)) 6.3]) 9.8]) 13.9)]) 4.4))
Non-AIDS defining 167 (3.8[3.3- 1143 (4.7[4.4-
cancers (NADCs) 95 (7.9[6.4-9.6]) 510 (5.1[4.7-5.6]) 223 (4.0[3.6-4.6]) 4.5]) 82 (4.2[3.4-5.3]) | 66 (4.2[3.2-5.3]) 5.0])

184 (0.7[0.6-

BMiI-cancers 12 (1.0[0.5-1.7]) 75 (0.8[0.6-0.9]) 32 (0.6[0.4-0.8]) 31(0.7[0.5-1.0]) | 13(0.7[0.3-1.2]) | 21 (1.3[0.8-2.0]) 0.9])

All-cause mortality in
males

260 (33.2 [29.3-
37.5])

1138 (13.0 [12.3-
13.8])

443 (8.4 [7.6-9.2])

333 (8.1[7.3-
9.0])

142 (8.7 [7.3-
10.2])

102 (10.0 [8.2-
12.2])

2418 (11.2 [10.8-
11.7])

All-cause mortality in
females

116 (16.8 [13.9-
20.2])

256 (7.4[6.5-8.3])

94 (7.2[5.8-8.8])

66 (6.2[4.8-7.9])

33 (5.4[3.7-7.5])

42 (5.2[3.8-7.1])

607 (7.6[7.0-
8.3])

Note: Table shows N (incidence rates per 1000 PYFU [95% confidence interval]). BMI-cancers are cancers previously shown to be strongly associated with BMI in multiple general

population studies (see text for details). All-cause mortality rates shown separately by gender because in regression models there was a significant interaction by gender
(P<0.001 for interaction term). PYFU= person years of follow-up.




22 Fig 1a: CVD oModeln | 45 Fig 1b: Diabetes

2 ® Model B 4
18 35 +
16 3
2 H } £ ¢
12
—LL.-LH-*—{ : o~
08 s & @

0.6 o 0 o
R R

Copyright © 2018 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



35 Fig 1c: Cancers. 35 Fig 1d: All-cause mortality

N 4 AllNADC * Males
® BMI-related NADC

e

*

£: £
A L

A

%'@
Qtﬁ
B
Qb.‘
%
Y

Copyright © 2018 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



