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Background: Weight gain is becoming increasingly prevalent amongst people with
HIV (PWH) receiving contemporary antiretroviral treatment. We investigated BMI
changes and clinical impact in a large prospective observational study.

Methods: PWH aged �18 years were included who started a new antiretroviral
(baseline) during 2010–2019 with baseline and �1 follow-up BMI assessment avail-
able. Rates of clinical outcomes (cardiovascular disease [CVD], malignancies, diabetes
mellitus [DM] and all-cause mortality) were analysed using Poisson regression to assess
effect of time-updated BMI changes (>1 kg/m2 decrease, �1 kg/m2 stable, >1kg/m2

increase), lagged by 1-year to reduce reverse causality. Analyses were adjusted for
baseline BMI plus key confounders including antiretroviral exposure.

Results: 6721 PWH were included; 72.3% were male, median age 48 years (inter-
quartile range [IQR] 40–55). At baseline, 8.4% were antiretroviral-naive, and 5.0%
were underweight, 59.7% healthy weight, 27.5% overweight, and 7.8% were living
with obesity. There was an 8.2% increase in proportion of overweight and 4.8% in
obesity over the study period (median follow-up 4.4 years [IQR 2.6–6.7]).
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100 CVDs, 149 malignancies, 144 DMs, and 257 deaths were observed with incidence
rates 4.4, 6.8, 6.6, 10.6 per 1000 person-years of follow-up, respectively. Compared to
stable BMI, >1 kg/m2 increase was associated with increased risk of DM (adjusted
incidence rate ratio [IRR]: 1.96, 95% confidence interval [CI]: 1.36–2.80) and>1 kg/m2

decrease with increased risk of death (adjusted IRR: 2.33, 95% CI: 1.73–3.13).
No significant associations were observed between BMI changes and CVD or malig-
nancies.

Conclusions: A BMI increase was associated with DM and a decrease associated with
death.

Copyright © 2022 Wolters Kluwer Health, Inc. All rights reserved.
AIDS 2022, 36:2107–2119
Keywords: antiretroviral therapy, body mass index, cardiovascular disease,
diabetes mellitus, malignancy, mortality
Introduction

Over the last decade, excess weight gain amongst people
with HIV (PWH) receiving contemporary antiretroviral
therapy (ART) has become increasingly prevalent.
Although initial weight gained following ART com-
mencement can be attributed to the ‘return to health’
phenomenon where HIV-induced inflammation and
catabolic activity is reduced and appetite increases,
additional weight gain on ART can lead to elevated
risks of comorbidities [1–3] and multimorbidity [4].
Many factors are thought to be linked to this rising
incidence of obesity, including lifestyle trends in diet and
exercise, changing demographics, increased life expec-
tancy leading to an ageing population [5–7], and growing
evidence of an effect of newer antiretrovirals such as
integrase strand transfer inhibitors (INSTIs) [5,8–16].

Increases in body mass index (BMI) have been associated
with a higher risk for diabetes mellitus (DM) through
increased levels of proinflammatory cytokines, fatty acids
and other molecules leading to insulin resistance, and
with cardiovascular disease (CVD) via increased blood
pressure and changes in lipid levels, in both the general
population [17–20] and amongst PWH [21–23]. Obesity
may also promote cancer, through a multifactorial
mechanism, including increased levels of growth factors
and sex steroid hormones, and low-grade inflammation
[24], and is linked to all-cause mortality [25,26].
Conversely, evidence has also been found for an
association between low BMI and CVD, cancer, and
mortality in PWH [1].

The Data Collection on Adverse Events of Anti-HIV
Drugs (D:A:D) study including multicohort data up to
study completion in 2016 found a higher risk for DM
with increased BMI but no evidence of a higher CVD
risk [27]. Since these data largely predated INSTI use, it is
of interest to study these associations with more recent
data from adequately powered observational studies.
opyright © 2022 Wolters Kluwer H
EuroSIDA provides a large, heterogeneous population of
PWHwith comprehensive, longitudinal data collected up
to the end of 2019, includingARThistory, co-morbidities,
laboratory assessments, and clinical outcomes. Our aims
were to assess changes in BMI distribution during the
period 2010–2019 and to investigate whether changes in
BMI during this time of contemporary ARTare associated
with long-term health outcomes (CVD, malignancies,
DM, all-cause mortality).
Methods

Participants and definitions
EuroSIDA is a large prospective observational cohort
study including data from over 23 000 PWH aged
�18 years in 118 collaborating clinics across 39 countries
covering the World Health Organization (WHO)
European region and Argentina (https://www.chip.dk/
Studies/EuroSIDA) [28]. Participants were enrolled into
11 cohorts from 1994 onwards and data are collected from
routine clinic visits on a standardized form sent to the
coordinating centre at yearly intervals.

The study aimed to investigate BMI changes during the
contemporary ARTera. Thus, we included all PWHwho
started a new antiretroviral to which they had no previous
exposure, between 1 January 2010 and 31 December
2019, while under prospective follow-up. This included
individuals who either initiated ART for the first time,
switched, or added at least one new antiretroviral to an
existing regimen. Baseline was the first date of starting a
new antiretroviral and date of last follow-up was defined
as last clinical visit, withdrawal from the study, or death,
prior to the administrative censoring date, 31 December
2019. Baseline BMI was calculated from height at
enrolment and latest weight assessment within 1 year prior
to baseline. To be eligible for analysis, participants were
required tohave abaselineBMI, at least one follow-upBMI
ealth, Inc. All rights reserved.
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assessment, baseline CD4þ cell count and baseline HIV
viral load (VL) available.

BMI categories were defined using WHO clinical cut-
offs [29] as<18.5 kg/m2¼ underweight, 18.5 to<25 kg/
m2 ¼ healthy weight, 25 to <30 kg/m2 ¼ overweight,
�30 kg/m2 ¼ living with obesity. BMI changes were
calculated relative to baseline BMI at each follow-up
assessment and categorized as >1 kg/m2 decrease,
�1 kg/m2 stable, >1 kg/m2 increase. These cut-offs
were selected in line with the minimum threshold for a
BMI change used by the D:A:D study in their analysis of
CVD and DM [27].

The following long-term clinical outcomes were defined:
� C
ardiovascular disease: myocardial infarction, stroke,

invasive cardiovascular procedures, CVD-related deaths.
� M
alignancies (fatal and non-fatal) excluding precancers,

metastatic cancers and basal or squamous cell skin cancer.
� D
iabetes mellitus: clinical definition, glucose

>11.1mmol/l (non-fasting limit), HbA1C >6.5% or

48mmol/l and/or use of antidiabetic drugs/insulin, DM-

related deaths.
� A
ll-cause mortality: cause determined by Coding Causes

of Death in HIV (CoDe) algorithm [30].

Statistical methods
Participant characteristics were summarized according to
baseline BMI category. Changes in the distribution of
BMI categories were described over the study period
including years where at least 100 participants had an
assessment available. If multiple BMI assessments were
available for an individual during a 1-year period, the first
assessment was used.

Incidence of each clinical outcome per 1000 person-years
of follow-up (PYFU) was calculated including PYFU
from 1 year after baseline until either diagnosis of the
event or censoring date (last follow-up), stratified by
change in BMI categories. To reduce potential bias from
reverse causation, post-baseline BMI assessments were
lagged, meaning that they were only included if they
preceded the events by at least 1 year, with a correspond-
ing time lag between baseline and start of follow-up time.
For this analysis, all BMI assessments were included with
the last observation carried forward (LOCF) so that
PYFU were divided into increased, decreased, and stable
BMI categories. Participants with a relevant diagnosis
prior to baseline, or with<1 year of follow-up and/or no
lagged follow-up BMI assessments available prior to the
event/censoring were excluded.

Poisson regression was used to compare incidence of each
clinical outcome following an increase or decrease in BMI
Copyright © 2022 Wolters Kluwer
versus stable, and to identify any significant associations
(P < 0.05). A multivariable model was constructed for
each of CVD, malignancies, DM, and all-cause mortality,
adjusting for baseline BMI group and potentially
confounding factors with P< 0.1 from univariable
models. Factors tested were gender, ethnicity, HIV
transmission risk, region, age, smoking status, family
history of CVD, CD4þ cell count and nadir, HIV viral
suppression, hepatitis B surface antigen (HBsAg) status,
hepatitis C antibody (HCV-Ab) status, liver fibrosis stage,
anaemia, liver function tests, ART-naive versus experi-
enced, previous number of antiretrovirals received,
current number in regimen, cumulative exposure to
INSTIs, NRTIs, non-nucleoside reverse transcriptase
inhibitors (NNRTIs), and protease inhibitors (PIs), plus
prior clinical events and co-morbidities including AIDS,
non-AIDS defining cancer, CVD, DM, end-stage liver
disease, hypertension, dyslipidaemia, chronic kidney
disease (see Table 1 for definitions, Supplemental Digital
Content, http://links.lww.com/QAD/C588). If assess-
ments were available over the study period and the factor
was not considered to lie on the causal pathway for the
endpoint of interest, it was included as a time-updated
variable using lagged time points as for BMI. Additional
categories were included for unknown/missing data. To
test whether the effects of BMI changes were significantly
different (P< 0.1) according to baseline BMI category,
we tested an interaction term in each model.

Sensitivity analyses were performed to investigate the
impact of ‘return to health’. The main analyses were
repeated but adjusted for whether individuals were
underweight with a low CD4þ cell count (<350 cells/ml)
at baseline, and also in a subset excluding underweight
individuals at baseline. As pregnancy data were limited
and exact dates unknown, we repeated the analysis
excluding those with known pregnancies. Another
sensitivity analysis extending the lagging time for BMI
to 2 years was performed to allow for a longer sub-clinical
disease period. Finally, to explore the effect of outliers
with more extreme BMI changes (>3 kg/m2), increased
and decreased BMI were split into further categories.

SAS software version 9.4 (SAS Institute, Cary, North
Carolina, USA) was used for all analyses.
Results

Characteristics
Fig. 1 outlines the selection process of 6721 eligible
participants from the total 23 005 in EuroSIDA and
characteristics are summarized in Table 1. The population
consisted of 72.3% males, 85.5% of White/Caucasian
ethnicity, andmedian age was 48 years (interquartile range
[IQR]: 40–55). There were 25.2% with injecting drug
use (IDU) as main risk for HIV transmission, 38.6% were
 Health, Inc. All rights reserved.
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EuroSIDA (overall)
n = 23 006

PYFU=209645

Eligible for analysis
Baseline BMI, ≥1 follow-up BMI, baseline CD4+ count and HIV viral 

load available
n = 6721

PYFU= 31420

Follow-up available within period 2010-2019
n = 16 924

PYFU=107974

Started ARV to which they had no prior exposure during 2010-2019
n = 11 238

PYFU=49361

Eligible for all-cause 
mortality analysis

≥1 follow-up BMI available
n = 5746

PYFU=24365

Eligible for CVD analysis
No prior CVD and ≥1 follow-

up BMI available
n = 5404

PYFU=22842

Eligible for malignancy analysis
No prior malignancy and ≥1

follow-up BMI available
n = 5176

PYFU=21774

Eligible for DM analysis
No prior DM and ≥1 follow-up

BMI available
n = 5202

PYFU=21806

Decreased BMI
PYFU=3412

Stable BMI
PYFU=13519

Increased BMI
PYFU=5912

Decreased BMI
PYFU=3205

Stable BMI
PYFU=12909

Increased BMI
PYFU=5660

Decreased BMI
PYFU=3169

Stable BMI
PYFU=12989

Increased BMI
PYFU=5649

Decreased BMI
PYFU=3624

Stable BMI
PYFU=14420

Increased BMI
PYFU=6321

Fig. 1. Flow chart of participants included.
HCV-Ab positive, and 65.9% were current or former
smokers, of which the highest frequencies were among
those underweight at baseline (34.9% IDU, 52.4% HCV-
Ab positive, 78.4% current or former smokers). Median
baselineCD4þ cell countwas553 cells/ml (IQR:371,760).
65.0% had experienced prior hypertension and 77.4%,
dyslipidaemia, which were more prevalent in the higher
BMI categories.Demographicswere similar between those
included and excluded from analyses (Table 2, Supplemen-
tal Digital Content, http://links.lww.com/QAD/C589).
However, a higher proportion of those included had
experienced prior hypertension and dyslipidaemia.

At baseline, 8.4% of patients were ART-naive, 80.6%
were on suppressive ART and 11.0% had unsuppressed
HIV VL (Table 1). As part of the regimen started at
baseline, 41.1% received a PI, 34.7% an NNRTI, and
41.1% an INSTI. 55.3% had a treatment switch during
the study period.

Median baseline date was June 2014 (IQR: November
2011, April 2016) and median follow-up was 4.4 years
(IQR: 2.6, 6.7) with a median of five weight assessments
(IQR: 2, 9) per participant. Total PYFUwas 31 420 years,
with 19 443 PYFU from 2016 onwards.
Copyright © 2022 Wolters Kluwer H
BMI changes over time
Atbaseline, 5.0%wereunderweight,59.7%healthyweight,
27.5% overweight, and 7.8% living with obesity. Fig. 2
displays the changes in distribution of BMI categories over
time including all individuals with a BMI assessment
available during each year (around 14% had missing data
each year). Overall, a slightly larger change in BMI
distribution was observed in the first year: 4% more
overweight/obesity compared to 1–2% per year after that.
By theendof the studyperiod, therewas an8.2%increase in
proportion of overweight and 4.8% increase in obesity.

Overall, 25.7% experienced a BMI category increase and
15.8%, a decrease, over the whole study period. The
median absolute BMI change resulting in one BMI
category change was 1.5 kg/m2 (IQR: 0.8, 2.5), and in
two categories was 9.0 kg/m2 (IQR: 7.3, 11.0).

Clinical outcomes
Incidence rate ratios (IRRs), together with event
numbers and incidence rates following increased, stable,
or decreased BMI are presented in Fig. 3.

Over 22 843 PYFU, 100 CVD events were observed
translating to an incidence of 4.4 [95% confidence
ealth, Inc. All rights reserved.
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Fig. 2. Distribution of BMI categories over time.
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Fig. 3. Incidence rate ratios (IRRs) for clinical outcomes according to changes from baseline in BMI. Multivariable Poisson
regression models include time-updated changes in BMI (reference group: stable BMI), baseline BMI group, and factors with
P<0.1 from univariable models, including gender, region, age, prior hypertension and dyslipidaemia at baseline, time-updated
previous number of antiretrovirals received, current number in regimen, cumulative exposure to NRTIs and INSTIs, chronic kidney
disease (CKD), plus other confounders related to but not considered to lie on the causal pathway for the particular clinical
outcome: cardiovascular disease (CVD) – baseline liver function tests (LFTs), prior diabetes mellitus (DM) at baseline, and time-
updated cumulative exposure to PIs, smoking status, liver fibrosis, anaemia, and end-stage liver disease (ESLD). Malignancy –
baseline family history of CVD, ART-naive vs. experienced, whether had HIV viral suppression at baseline, prior DM at baseline,
and time-updated cumulative exposure to PIs, smoking status, CD4þ cell count, liver fibrosis, anaemia, and ESLD. DM – ethnicity,
baseline LFTs, family history of CVD, prior CVD at baseline, and time-updated cumulative exposure to PIs, non-AIDS defining
cancer (NADC). All-cause mortality – HIV transmission risk group, baseline LFTs, ART-naive vs. experienced, whether had HIV
viral suppression at baseline, prior CVD, NADC, and DM, and time-updated smoking status, CD4þ cell count, hepatitis B surface
antigen (HBsAg) status, hepatitis C antibody (HCV-Ab) status, liver fibrosis, anaemia, ESLD, and AIDS-defining disease.
interval (CI): 3.6, 5.3] per 1000 PYFU. After adjustment
for baseline BMI and potential confounders detailed in
Fig. 3, no significant associations were observed between
BMI changes and CVD, IRRs: 1.41 (95% CI: 0.83, 2.40)
and 1.14 (95% CI: 0.71, 1.83) for decreased and increased
BMI versus stable BMI, respectively.

One hundred and forty-nine malignancies (including 10
AIDS-defining and 50 previously identified as BMI-
related [31]) were observed during 21 774 PYFU with
incidence 6.8 (95% CI: 5.8, 8.0) per 1000 PYFU. Most
common malignancies were anal (n¼ 21), lung (n¼ 17),
prostate (n¼ 14), liver (n¼ 11), and bladder (n¼ 11). No
significant associations were found between BMI changes
Copyright © 2022 Wolters Kluwer
and malignancies, adjusted IRRs: 1.23 (95% CI: 0.80,
1.89) and 0.88 (95% CI: 0.59, 1.31) for decreased and
increased BMI versus stable, respectively.

There were 144 cases of DM over 21 806 PYFU with
incidence 6.6 (95% CI: 5.6, 7.8) per 1000 PYFU. No
association was found between decreased BMI and rate of
DM, adjusted IRR: 1.45 (95% CI: 0.90, 2.33). However,
there was a significant association with increased BMI
versus stable, adjusted IRR: 1.96 (95% CI: 1.36, 2.80).

Over 24 365 PYFU, there were 257 deaths with causes
including malignancy (n¼ 69), chronic viral hepatitis
(n¼ 26), AIDS-defining disease (n¼ 25), CVD-related
 Health, Inc. All rights reserved.
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Fig. 4. Incidence rate ratios for clinical outcomes according to changes from baseline in BMI (exploratory analysis with five
categories for change in BMI). Multivariable Poisson regression models include time-updated changes in BMI (reference group:
stable BMI), baseline BMI group, and factors as described for Fig. 3.
(n¼ 19), plus 63 unknown. Incidence was 10.6 (95% CI:
9.3, 11.9) per 1000 PYFU. Decreased BMI had a
significant association with all-cause mortality, adjusted
IRR: 2.33 (95% CI: 1.73, 3.13), but increased BMI did
not, IRR: 1.02 (95% CI: 0.74, 1.41). Comparing causes
of death between decreased and stable BMI showed
slightly more malignancies (33% and 27%, respectively),
and equal proportions of AIDS-defining disease (12%)
and unknown causes (22%).

There were no significant interactions between change in
BMI and baseline BMI category for any clinical outcome.

Additional analyses
A sensitivity analysis excluding baseline underweight
individuals did not impact on results. The subgroup of
underweight individuals with a low CD4þ cell count
(<350 cells/ml) at baseline was small (n¼ 95, 1.4%) with
few clinical events (1 CVD, 5 malignancies, 0 DM, 17
deaths). Consequently, it was only possible to adjust for
this in a sensitivity analysis for all-cause mortality and
Copyright © 2022 Wolters Kluwer H
results were unchanged. Excluding 65 individuals with
pregnancies gave consistent findings. Extending the
lagging time for BMI to 2 years also did not affect the
outcomes; the IRR for all-cause mortality, decreased
versus stable BMI, was slightly lower but remained
significant (1.58, 95% CI: 1.07, 2.32) and for increased
versus stable BMI, was slightly higher but still not
significant (1.23, 95% CI: 0.87, 1.74).

Fig. 4 displays the results when the increased and
decreased BMI categories were split further, noting the
small numbers of events per group. No significant
differences versus stable BMI were observed for CVD or
malignancy but there was some indication of a more
pronounced effect in the outlier groups. The significantly
higher incidence of DM following increased BMI was
present for both 1 to 3 kg/m2 and >3 kg/m2 categories
but was also more pronounced in the outlier group. Both
decreased BMI categories were significantly associated
with all-cause mortality but >3 kg/m2 showed a higher
rate. A significant association following increased BMI
ealth, Inc. All rights reserved.
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>3 kg/m2 (IRR: 1.80, 95% CI: 1.15, 2.81) was also
found that was not detected in the main analysis when
combined with 1 to 3 kg/m2.
Discussion

In this prospective observational study of 6721 PWH
across the WHO European region and Argentina, during
the period 2010–2019, we observed some increase in
proportion of overweight individuals and obesity. We
found a BMI increase of>1 kg/m2 was associated with an
increased risk of DM and a decrease of >1 kg/m2 was
associated with all-cause mortality after adjustment for
baseline BMI category and other confounders, but no
association for CVD or malignancies.

Prevalence of obesity has been increasing in PWH
[5,6,32,33], and may be linked to high fat diets, limited
exercise, changing demographics in an ageing population,
and potentially an effect of newer antiretroviral agents [5–
16]. Our data showed an overall increase of overweight
individuals and obesity by 2019 of 8.2% and 4.8%,
respectively. The increase was slightly higher during the
first year after starting a new antiretroviral than subsequent
years. ‘Return tohealth’ in thoseunderweight,ART-naive,
or ART-experienced with unsuppressed VL at baseline,
could be a contributing factor; however, these subsetswere
relatively small. Another factor could be active weight loss
after an initial weight gain on treatment, through lifestyle
changes or treatment switches due to awareness of potential
risks of comorbidities.

Increases in BMI have previously been associated with
CVD in both the general population [18–20] and among
PWH [21,22]. The D:A:D study, which included around
25% EuroSIDA participants and data up to 2016, did not
find evidence of an association between overall BMI
increases and higher risk of CVD across all baseline BMI
categories, but found a higher risk with decreased BMI
especially at low baseline BMI, potentially explained by
less aggressive disease prevention interventions in this
group [27]. Similarly, we found no association with
increased BMI in our analysis including data up to 2019.
Our estimated rate for decreased compared to stable BMI
was also higher (around 40%), but the result was
not significant.

In an earlier D:A:D analysis, a non-linear (J-shaped)
association was found between BMI and CVD, where
low (<18.5 kg/m2) and high BMI (>30 kg/m2) were
associated with an increased risk [23]. Our results in Fig. 4
show some indication of a similar non-linear association
for larger BMI increases and decreases. However, further
follow-up and more events are needed to increase
precision of our estimates and to determine whether there
is a true association.
Copyright © 2022 Wolters Kluwer
No significant association was found between change in
BMI and incidence of malignancies. In previous research,
high BMI was linked to BMI-related non-AIDS-defining
cancer (NADC), and low BMI was associated with
NADC [1]. We observed a wide range of cancers, similar
to other HIV cohort studies [34], but did not have
sufficient power to investigate differences between types
of malignancy, some of which may have no association or
an inverse association with BMI change.

It is well established that weight gain is associated with a
higher risk of DM, a known risk factor for CVD and
CKD [35,36], both in the general population [17,20] and
among PWH [21,22,27]. Our results showing a
significantly higher rate of DM for increased BMI
supported this. The exploratory analysis indicated a linear
relationship for increases of 1–3 kg/m2 and >3 kg/m2,
consistent with the previous findings in D:A:D [27].

No association was found in our main analysis between
increases of>1 kg/m2 in BMI and all-cause mortality, but
when BMI changes were split further, the estimated death
rate for >3 kg/m2 increased BMI compared to stable was
80% higher and statistically significant. There were
significant associations with both decreased BMI groups,
and the incidence was higher for>3 kg/m2 decreases. We
did not find a significant interaction between change in
BMI and baseline BMI category, suggesting that these
effects of BMI changes were similar regardless of BMI at
the start of our study period. Further investigation of
deaths occurring during decreased BMI identified
twooverweight/obese individuals who died of chronic
viral hepatitis and three overweight who died from
a malignancy.

In the general population, high BMI and very low BMI
have been linked to a higher risk of all-cause mortality
[25,26]. The D:A:D study found a relationship between
low BMI and mortality in PWH and considered that
those with intermediate BMI tend to have greater muscle
mass, exercise capacity, and greater fat stores, which may
give them a survival advantage. Additionally, while a
decrease in BMI in overweight/obese individuals is often
a ‘healthy’ event, poor appetite or unexplained weight
loss can be an early indicator of serious illness. Although
our analysis lagged BMI measurements by 1 year,
symptoms of disease leading to death may have started
earlier than this and bias from reverse causation cannot be
ruled out. Lagging measurements by 2 years instead, the
estimated IRR for decreased BMI was slightly reduced
(but still significant), indicating that this may partly
explain the result.

The main strengths of our study were that we could
analyse a large, heterogeneous population over a 10-year
period, with consistent data collection, extensive quality
assurance and data monitoring, and low rates of loss to
follow-up (15% in our analysis). However, there are some
 Health, Inc. All rights reserved.
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limitations inherent to cohort research. EuroSIDA is non-
interventional and collects data from routine clinic visits
and therefore has variation in frequency, timing, and
methods of assessments. Waist-to-hip ratio may provide
better accuracy in measuring weight gain but is not
routinely available in EuroSIDA. During our study
period, individuals typically had one or two weight
assessments per year, which may not have been frequent
enough to study short-term fluctuations in BMI and
consequently we may be less likely to detect a significant
effect. However, with over 30 000 PYFU, we had
opportunity to study long-term effects of BMI changes.
There were also missing data, but we considered these to
be missing at random and applied a LOCF approach for
analysing clinical outcomes.

Although the statistical models adjusted for known,
measured potential confounders, residual confounding or
confounding by indication cannot be excluded. Data on
behavioural factors (diet, exercise, level of alcohol
consumption) were not collected in EuroSIDA. Data
on pregnancies [37], thyroid disease, substance use,
depression and psychiatric illness including use of
antidepressants and antipsychotics were collected incon-
sistently over time and between clinics.

Regular enrolment of new cohorts from all European
regions helps to ensure that EuroSIDA is representative of
the current PWH population. However, there is a risk of
selection bias. In particular, 4000HIV/HCV-co-infected
participants were selectively recruited for one cohort to
meet research objectives, resulting in a high proportion of
both HCVand IDU. Our population consists of relatively
few females, consistent with surveillance data of PWH in
the EU [38], and participants of non-white ethnicity,
which meant we were unable to study the impact of BMI
changes in these groups. We also restricted to participants
on newer regimens with BMI available and found a
higher proportion of prior hypertension and dyslipidae-
mia in this group, which could be explained by a higher
chance of switching regimens and having weight
monitored more closely.

In conclusion, we observed some overall increase in
proportions of PWHoverweight or living with obesity by
the end of our study period. An increase in BMI was
associated with a higher rate of DM, consistent with
previous research, and a decrease in BMI was linked to
higher rate of all-cause mortality, which may be explained
by declining health over a long period and potentially by
differences in disease prevention interventions according
to BMI. No significant association was found between
BMI changes and CVD, although there was some
indication of a potentially higher rate for decreased BMI.
There was also no association with malignancies, but this
included a variety of different cancers. We determined
that longer follow-up and additional events would be
needed to confirm these results.
Copyright © 2022 Wolters Kluwer H
Our findings including data up to 2019 support previous
research into the clinical impact of weight change.
Further research from large cohort studies is required to
study the effects of particular antiretroviral agents or types
of regimen, which was out of scope for our study. Such
data could aid decision-making and patient advice for
persons receiving HIV treatment.
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