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Background. Data on uptake of preventive measures for cardiovascular disease (CVD) in people with HIV are limited.
Methods. We determined the annual prevalence (2012–2021) of CVD preventive measures use for RESPOND participants with 

a very high (>10%) estimated D:A:D 10-year CVD risk who were eligible for each specific measure evaluated. We used binomial 
regression to assess factors associated with each preventative measure uptake.

Results. Between 2012 and 2021, the crude proportion of >10% estimated 10-year CVD risk individuals increased from 32.4% 
(n = 4272) to 52.1% (n = 5298). At the end of follow-up, among very high-risk individuals, 67.4% (1552/2303) with hypertension 
used antihypertensives, 55.9% (1562/2792) with dyslipidemia lipid-lowering drugs (LLDs), and 7.4% (159/2149) smokers ceased 
smoking, without significant changes over time. Conversely, a smaller proportion of individuals with diabetes received 
antidiabetics in later years (2012–2013: 60.3% [388/643] versus 2019–2020: 57.2% [459/803], global P = .0028). Use of 
angiotensin-converting enzyme inhibitors/angiotensin receptor blockers (ACEIs/ARBs) in those with hypertension or diabetes 
slightly declined before increasing again (42.1% [864/2052] versus 43.4% [1123/2585], global P = .0009). Individuals with 
ongoing viremia or intravenous drug use as HIV exposure group were less likely to cease smoking and use LLDs. Men ≥40 
years and women ≥50 were more likely to use antihypertensives, ACEIs/ARBs, antidiabetics, and LLDs. The uptake of 
preventive measures was similar between sexes/genders.

Conclusions. The increasing proportion of individuals at very high estimated 10-year CVD risk without a corresponding 
increase in use of preventive measures calls for greater awareness of CVD risk management for people with HIV attending 
routine clinical care.
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BACKGROUND

Cardiovascular disease (CVD) is a leading cause of mortality 
among people with HIV on antiretroviral therapy (ART) [1, 
2]. While European guidelines until 2024 recommended annu
al CVD risk assessment in men ≥40 and women ≥50 years of 
age, current management guidelines recommend annual 
CVD risk assessment in all people with HIV ≥40 years of age 
[3, 4]. CVD risk models developed in the general population 
have been shown to systematically underestimate CVD risk 
in people with HIV [5]. Therefore, the Data Collection on 
Adverse Effects of Anti-HIV Drugs (D:A:D) created a model 
for people with HIV, including both traditional CVD risk fac
tors and HIV-related factors, such as CD4 count and use of an
tiretrovirals (ARVs) previously associated with CVD [6].
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The European AIDS Clinical Society (EACS) recommends 
initiation of preventive measures at a 10-year CVD risk 
>10%, including lifestyle interventions and focus on the use 
of antihypertensives in those with hypertension, antidiabetics 
in diabetics, and ART modifications where indicated. 
Current EACS recommendations recommend considering 
lipid-lowering drug (LLD) use also in low to moderate CVD 
risk individuals ≥40 years of age [4, 7]. Nonetheless, subopti
mal CVD risk prevention and management strategies are well 
described both for people with and without HIV [8].

While some studies indicate CVD rates in people with well- 
treated HIV have approached those of the general population 
[9, 10], recent US data found an increasing myocardial infarc
tion (MI) incidence gap in 2010–2017 when comparing people 
with and without HIV, highlighting the need for CVD preven
tion in an ageing population with HIV [11].

Previous investigations of CVD management were primarily 
conducted nationally in smaller observational studies [12] and 
focused on the use of individual measures, eg, statins or aspirin 
[13, 14], with limited data in subgroups of interest, including 
women or older individuals with HIV.

Based on the EACS guidelines’ management principles, we 
assessed the utilization of multiple cardiovascular preventive 
measures in the International Cohort Consortium of 
Infectious Diseases (RESPOND) for people with HIV at very 
high CVD risk (>10%), stratified by clinically relevant 
subgroups.

METHODS

Study participants were from the RESPOND consortium, in
cluding people with HIV from 19 cohorts across Europe and 
Australia. Details on RESPOND were previously published 
[15].

RESPOND annually collects prospective clinical, paraclini
cal, and demographic data on all participants and for at least 
5 years prior to enrollment.

The composite CVD endpoint includes type I myocardial in
farctions, strokes, and invasive cardiovascular procedures (ICP; 
coronary angioplasty/stenting, coronary bypass surgery, carot
id endarterectomy, carotid artery stenting).

Individuals included in this analysis were ≥18 years and had 
a CD4 count and viral load (VL) measurement in the 12 
months before or 3 months after baseline with no prior CVD. 
Baseline was defined as the first date where a 10-year D:A:D 
CVD risk could be calculated after 1 January 2012 or cohort en
rollment. To reduce potential bias from missing data, we only 
included cohorts with >70% data completeness for each vari
able contributing to the 10-year D:A:D CVD risk score [6]. 
We censored participants’ follow ups at the earliest of the first 
CVD event, last visit, or 31 December 2021 (administrative 
censoring date).

Cardiovascular Disease Risk and Preventive Measures

Developed in a population similar to RESPOND and therefore 
likely well-fitted to our study population, we used the 10-year 
D:A:D CVD risk score to divide individuals into low (<1%), 
moderate (1–5%), high (5–10%), and very high (>10%) 
10-year CVD risk. Based on a clinical standpoint and agree
ment of the RESPOND CVD working group, once an individ
ual’s estimated CVD risk reached >10%, the individual 
remained in that risk category throughout the study period.

Based on recommendations of the EACS Guidelines at the 
time of analysis [3], the preventive measures considered in 
this study were: weight loss, defined as in earlier RESPOND 
analyses as ≥7% loss of body weight in obese individuals 
(body mass index [BMI] > 30 kg/m2) [16], smoking cessation 
in current smokers, and use of antidiabetic medication in indi
viduals with diabetes, defined as blood glucose >11.1 mmol/L, 
HbA1c > 6.5%, antidiabetic medication initiation or clinical di
agnosis [17]. We also determined LLD use in individuals with 
dyslipidemia, defined as a total cholesterol >240 mg/dL and/or 
high-density lipoprotein <35 mg/dL, triglycerides >200 mg/dL, 
or the initiation of LLDs, and use of antihypertensive medication 
in persons with hypertension defined as 2 consecutive systolic 
blood pressure (SBP) measurements ≥140 mmHg and/or 2 dia
stolic blood pressure (DBP) measurements ≥90 mmHg 
(performed on different days), a single SBP measurement 
≥140 mmHg and/or DBP measurement ≥90 mmHg with antihy
pertensive use within 6 months of the measurement, or antihy
pertensive medication initiation without a recorded high BP 
[18]. Additionally, while also included as antihypertensive medi
cation, we considered angiotensin-converting enzyme inhibitor 
(ACEI) or angiotensin receptor blocker (ARB) use in persons 
with hypertension or diabetes due to their indication in persons 
with proteinuria. As recommended for primary CVD prevention, 
we also assessed antiplatelet medication uptake in participants 
with diabetes.

Moreover, we assessed any discontinuation of ARVs previ
ously associated with CVD, ritonavir-boosted lopinavir 
(LPV/r), boosted darunavir (DRV/b), and discontinuation of 
abacavir (ABC) for more than 6 months.

We defined medications using Anatomical Therapeutic 
Chemical [19] and HIV Cohorts Data Exchange Protocol 
[20] codes as received from participating RESPOND cohorts.

Statistical Analysis

We described the demographic and clinical characteristics of 
included participants at baseline and stratified them by the es
timated 10-year CVD risk groups.

From 1 July 2012 to 1 July 2021, we determined the annual 
proportion of persons under follow-up at low, medium, high, 
and very high estimated CVD risk. To capture changes in 
risk and management over time, we calculated the annual prev
alence of those eligible for each preventive measure among very 
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high CVD risk individuals (eg, antihypertensive treatment for 
those with hypertension). We then assessed the proportions of 
these individuals who received the respective measure within 
the following 12 months. If a participant stopped and later re
started (eg, restarted smoking and later quit again), they re- 
entered the eligible pool and were reassessed in subsequent years. 
Due to insufficient follow-up in the latest calendar year up to ad
ministrative censoring, this approach was not feasible for 2021.

To determine factors associated with the uptake of each pre
ventive measure among eligible individuals at very high risk, we 
used binomial regression with robust standard errors and gen
eralized estimating equations to allow for repeated preventive 
measures within the same participant.

A priori, we stratified the assessment by clinically relevant 
subgroups. These included age, based on the EACS recommen
dations [3] to assess CVD risk annually for all men ≥ 40 years 
and women ≥ 50 without prior CVD. Other subgroups were 
sex, HIV transmission group (intravenous drug use [IDU] vs 
non-IDU), and VL (>200 vs ≤200 copies/mL). Since systematic 
CVD screening is a recommended part of routine HIV care for 
individuals with comorbidities and risk factors, we also strati
fied our analyses by diabetes and smoking status.

Regression models of preventive measure use were adjusted 
for age, sex, HIV acquisition risk, ethnicity, CD4 count, CD4 
nadir, prior AIDS, prior cancer, prior chronic kidney disease, 
diabetes, hypertension, smoking status, BMI, ART status, prior 
exposure to drugs previously associated with CVD (LPV/r, 
DRV/b, IDV, ABC), baseline date, and calendar year. We also 
included integrase strand transfer inhibitors (INSTIs) based 
on recent RESPOND findings of an association between the 
INSTI class and CVD incidence [21]. Factors included as eligi
bility criteria were not included in the model of the respective 
intervention, eg, hypertension not included in models assessing 
ACEI/ARB use and, eg, prior LPV/r exposure not included for 
assessing LPV/r discontinuation. Additionally, we addressed 
potential regional differences by adding SCORE-2 charts’ 
CVD risk regions [22] to all models.

An unknown category accounted for missing data for cate
gorical variables in all models.

Sensitivity Analyses

We assessed the impact of multimorbidity on preventive mea
sures’ uptake by including an interaction term in our models 
between age and the number of prevalent comorbidities (con
sidering hypertension, diabetes, dyslipidemia, and obesity).

Although RESPOND has shown consistently low loss to 
follow-up rates, helping to minimise bias and support the reli
ability of findings, we restricted the analysis to participants with 
follow-up for the entire study period. To be consistent with the 
original D:A:D CVD risk score derivation, we estimated 
10-year CVD risk censoring exposure to ARVs at a maximum 
of 5 years.

We performed statistical analyses using SAS (Statistical 
Analysis Software, NC, USA) version 9.4.

RESULTS

Of 37 666 RESPOND participants, 10 135 were excluded as they 
were from cohorts with <70% data completeness or they had 
prior CVD, Figure 1. A further 4615 were excluded with miss
ing data, such as sex or CD4 count, or without follow-up data, 
resulting in 22 916 participants in the analysis. Compared to the 
included participants, those excluded had lower CVD inci
dence rates; a larger proportion was female and had IDU or het
erosexual contact as mode of HIV acquisition (Supplementary 
Table).

Baseline characteristics, stratified by 10-year CVD risk 
groups, are presented in Table 1. Compared to the overall par
ticipants, those at very high CVD risk (n = 6,060, 26.4%) had a 
lower proportion of VL >200 copies/mL, with fewer being 
ART-naïve at baseline. They had a higher proportion of tradi
tional CVD risk factors and greater exposure to ARVs previ
ously associated with CVD.

The crude proportions of individuals at very high estimated 
10-year CVD risk increased from 32.4% (4272/13 199) in 
2012% to 52.1% (5298/10 169) in 2021, Figure 2. Albeit CVD 
risk is multifactorial, increasing age and longer cumulative ex
posures to ARVs associated with CVD were the main contrib
utors to these changes in very high estimated risk over time, 
while other risk factors remained more stable.

Temporal Trends

Among very high-risk individuals eligible for the specific preven
tion, within the latest follow-up period (2020–2021), 67.4% 
(1552/2303) of individuals with hypertension were on antihyper
tensive medication, and 55.9% (1562/2792) of those with dyslipi
demia received LLDs. Smoking cessation occurred in 7.4% (159/ 
2149) and 10.9% (51/469) of obese individuals lost ≥7% body 
weight. There were no statistically significant changes over 
time in using any of these CVD preventive measures when ad
justing for potential risk factors (all global P > .05), Figure 3.

In contrast, we surprisingly observed a significant decrease in 
antidiabetic medication use in later years; 60.3% (388/643) of 
people with diabetes received antidiabetic medication in 
2012–2013 compared to 57.2% (459/803) in 2020–2021 (global 
P = .028). Similarly, the proportion of participants with diabetes 
on antiplatelet medication slightly decreased from 15.2% (98/ 
643) to 13.2% (106/803) (global P = .017). The proportion of in
dividuals using ACEIs/ARBs was U-shaped (42.1% in 2012–2013 
vs 43.4% in 2020–2021, global P = .009), with >95% of those in
dividuals having hypertension. Discontinuation rates increased 
over time for DRV/b (7.2% vs 10.3%), LPV/r (15.0% vs 
21.4%), and ABC for >6 months, although ABC discontinuation 
decreased in the latest follow-up period (2.4% in 2012%–2013% 
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vs 8.9% in 2019–2020, 2.1% in 2020–2021; P < .001 for all 
ARVs).

Subpopulations

In adjusted regression models, men ≥40 and women ≥50 years 
(vs <40/<50) were more likely to use antihypertensive medica
tion, ACEIs/ARBs, and LLDs, Figure 4. Similarly, individuals 
with diabetes, compared to those without, were more likely 
to use antihypertensive medication, LLDs and cease smoking.

Smoking cessation and LLD use, however, were less likely in 
participants with viremia (vs VL <200 copies/mL) and IDU as 
HIV acquisition (vs non-IDU). Other than women being less 
likely to receive ACEIs/ARBs, preventive measure use was sim
ilar between sexes/genders.

Compared to low CVD risk regions, individuals from a mod
erate CVD risk region were less likely to use antidiabetic med
ication, stop smoking, and discontinue ABC but more likely to 
use antihypertensive medication, ACEIs/ARBs, and discon
tinue DRV/b, Supplementary Figure. Participants from high 
CVD risk regions were less likely to discontinue LPV/r and 
ABC and those from very high-risk regions were additionally 
less likely to use LLDs and stop smoking.

Sensitivity Analyses

Compared to those without concomitant comorbidities, having 
an increasing number of comorbidities significantly increased 
the likelihood of receiving antihypertensive, antidiabetic, anti
platelet medication, LLDs, and ACEIs/ARBs (data not shown, 
all multivariable P < .001). There was no evidence of an inter
action between uptake of each preventive measure, concomi
tant comorbidities, and age (P > .10), suggesting a similar 
effect of multimorbidity on preventive measure use for younger 
and older individuals.

Censoring ARV exposure at 5 years and assessing only par
ticipants under follow-up during the entire study period did 
not change our findings.

DISCUSSION

Within the large, multinational RESPOND cohort consortium, 
the crude proportion of people with HIV at a very high estimat
ed 10-year CVD risk increased by almost 20% from 2012 to 
2021, primarily due to ageing and longer cumulative use of 
ARVs associated with increased CVD risk. Meanwhile, the up
take of most CVD preventive measures did not increase 

Figure 1. Exclusion flowchart. *More than 1 reason can apply. +Including transgender. Estimated CVD risk score categories were assessed at baseline. CVD, cardiovascular 
disease; HDL, high-density lipoprotein; SBP, systolic blood pressure; VL, viral load.
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correspondingly, suggesting systematic underutilisation in at- 
risk participants.

Previous studies have also suggested inadequate CVD risk 
management in people with HIV [8]. However, these were typ
ically smaller, single-country observational studies focused on 
individual measures of CVD prevention. In contrast, here, we 
provide a comprehensive overview of each component of the 
risk profile in very high-risk individuals in a multi-national co
hort setting of well-characterised people with HIV [13, 14]. 
Evidence from the general population showed that even indi
viduals at high CVD risk often receive suboptimal prevention, 
particularly in settings with limited healthcare access or incon
sistent guideline implementation [23]. Given the complexity of 
our study’s multinational design, our aim was not to formally 
compare with HIV-negative individuals but to assess how 
well very high-risk people with HIV are managed.

As expected from the ageing RESPOND population, we ob
served an increasing proportion of very high-risk individuals 
over time. With limited data on the effectiveness of specific 
CVD preventive interventions, the EACS Guidelines recom
mend a holistic approach to initiate all relevant interventions 
in very high CVD risk persons [3, 4]. A US/Canadian cohort 
collaboration from 2019 suggested that hypertension and dys
lipidemia management has the largest impact on avoiding 
myocardial infarctions, although the impact of smoking cessa
tion was likely underestimated by only considering whether 
participants ever smoked [24]. A 2014 D:A:D study suggested 
smoking cessation had the greatest impact among modifiable 

risk factors on subsequent CVD risk [25]. The REPRIEVE trial 
recently reported a 35% lower risk of CVD events in people 
with HIV with daily pitavastatin [26]. Contrary to our analysis, 
REPRIEVE focused on individuals at low to moderate CVD 
risk using the American College of Cardiology/American 
Heart Association Cohort Equation risk calculator developed 
in the general population and found a decreasing number need
ed to treat with increasing CVD risk category, which further 
stresses efforts to increase LLD use in a higher-risk population. 
Since our study period (2012–2021) predates recent updates in 
HIV guidelines recommending statin therapy for those with a 
CVD risk over 5%, future studies will be needed to assess statin 
eligibility and uptake based on updated thresholds, which 
would likely identify a larger proportion of people with HIV 
for statin therapy. Importantly, our results should not be inter
preted to imply that LLDs should be withheld until an individ
ual’s CVD risk reaches 10%. Instead, it highlights LLD use is 
underutilized, even among those at very high risk.

Despite accumulating evidence suggesting higher rates of 
CVD and its risk factors in people with HIV compared to 
HIV-negative controls [27] and emphasis on CVD screening 
and management [27], we did not observe increased uptake 
over time for most traditional preventive measures in eligible par
ticipants with very high 10-year CVD risk. Antihypertensive 
medication (67%), antidiabetic medication (57%) and LLDs 
(56%) were the most frequently used cardio-preventive measures. 
Captured behavioral interventions were limited, with smoking 
cessation being the least frequent (10%), hence remaining a major 

Figure 2. Temporal proportions of estimated 10-y D:A:D CVD risk. All proportions were assessed on 1 July of the calendar year and participants were not allowed to reverse 
to a lower risk category. Mean age increased from 47 y in 2012 to 51 y in 2020, mean cumulative exposure to nucleoside/nucleotide reverse transcriptase inhibitors increased 
from 8.6 y to 12.5 y, number of participants currently using abacavir increased from 23% (3037/13 199) to 36% (5950/16 256).
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health concern. Successful smoking cessation will commonly re
quire access to structured behavioural support and specialised 
services, which may be limited in some routine HIV care settings. 
Weight loss in obese individuals was infrequently attained (11%). 
Notably, while BMI changes were captured, RESPOND does not 
collect non-pharmacological interventions (eg, diet, exercise), 
which could have affected management strategies.

Unexpectedly, we found that use of antidiabetic medication 
declined over time by 3%. When assessing potentially predic
tive factors, only current smokers and individuals on LPV/r 
or ABC were less likely to use antidiabetics. To address poten
tially incomplete data reporting, we explored antidiabetic 
medication use by RESPOND cohorts and observed similar de
creases over time across participating cohorts. Moreover, be
sides an expected increase in the use of contemporary drug 
classes in recent years, eg, sodium-glucose cotransporter-2 
(SGLT2) inhibitors and glucagon-like peptide-1 receptor 
(GLP1) agonists, we observed similar frequencies of antidiabet
ic drug classes over time. The reason for the declining use 

remains unknown but could include earlier detection with in
creased focus on non-pharmacological interventions (eg, diet, 
exercise) and concerns about polypharmacy [28].

In line with current European guidelines, we observed more 
prevalent discontinuation of LPV/b, DRV/b and ABC among 
the very-high risk individuals. We were unable to assess specif
ically whether participants discontinued these drugs only due 
to their current CVD risk status or whether these trends simply 
reflect increasing access and uptake of INSTIs over calendar 
time, but likely a combination [29].

Our results call for greater insights into patient/provider barri
ers to close this apparent management gap. Potential explanations 
for the observed underuse could include a lack of guideline 
knowledge and no shared-care agreement amongst healthcare 
providers about who manages comorbidities in people with 
HIV. Moreover, HIV guidelines have evolved over time, with 
eg, the EACS recommendations lowering the threshold for 
ART modification from 20% to 10% estimated 10-year CVD 
risk in 2019. This potentially may have led to greater focus on 

Figure 3. Temporal proportions of CVD preventive measures use among eligible individuals with >10% estimated 10-y CVD risk. All P values are global, multivariate 
P values for each preventive measure with calendar years per 2-y groups. n = individuals eligible for each of the respective preventive measure. Antihypertensive medication 
also includes ACEIs and ARBs. ABC, abacavir; ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; CVD, cardiovascular disease; DRV, darunavir; 
LLD, lipid-lowering drug; LPV, lopinavir.
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preventive interventions in recent years, whereas earlier efforts 
focused on those with even higher CVD risk. With some data sug
gesting an association between increasing tablet burden and de
creased quality of life [30], concerns about adherence, drug– 
drug interactions, or polypharmacy may also have contributed. 
To help minimize CVD management gaps, RESPOND provides 
annual feedback to each participating cohort on its data quality 

and completeness, including percentages of individuals with co
morbidities and respective medication uptake, eg, diabetes and 
use of antidiabetic medication. Additionally, while our study fo
cused on annual uptake of preventive measures, future research 
should examine longitudinal adherence patterns.

It is essential to understand if the observed trends differ in 
key subpopulations to direct further attention to any of these 

Figure 4. Adjusted odds ratios of CVD preventive measures use among eligible individuals with >10% estimated 10-y CVD risk for key subgroups. aOR adjusted for age 
(<40/≥40 men,  < 50/≥50 women), sex/gender (male, female), ethnicity (white, other, unknown), SCORE-2 CVD risk region (low, moderate, high, very high), BMI (<30,  
≥ 30 kg/m2, unknown; not included for weight loss), HIV acquisition risk (MSM, IDU, heterosexual, other), CD4 cell count, CD4 nadir, ART experience (ART naïve, VL 
<200 copies/mL, VL >200 copies/mL), hypertension (yes, no; not included for antihypertensives and ACEIs/ARBs), diabetes (yes, no; not included for diabetic medication 
and ACEIs/ARBs), prior AIDS (yes, no), prior cancer (yes, no), prior CKD (yes, no), dyslipidaemia (yes, no; not included for LLDs), all fixed at baseline. Calendar year, current 
smoking status (current, past, never; not included for smoking cessation), cumulative exposure to LPV/r (not included for LPV/r discontinuation), DRV/b (not included for DRV/b 
discontinuation), and IDV, ABC use in the past 6 months (not included for ABC discontinuation), and INSTIs exposure (0, 0–6, 6–12, 12–24, 24–36, >36 m), all time updated. 
Use of antihypertensive medication, antidiabetic medication and LLDs was less likely in current smokers (vs non-smokers). Antihypertensive medication also include ACEIs 
and ARBs. +Age subgroup: < 40/≥40 y of age for men,  < 50/≥50 for women. *Not including diabetes as a subgroup since it is part of the eligibility criteria for ACEIs/ARBs 
and antidiabetic medication. aORs included all observations within the study period, accounting for repeated measures through generalized estimating equations. ABC, 
abacavir; ACEI, angiotensin-converting enzyme inhibitor; aOR, adjusted odds ratio; ARB, angiotensin receptor blocker; ART, antiretroviral treatment; BMI, body mass index; 
CI, confidence interval; CKD, chronic kidney disease; CVD, cardiovascular disease; DRV, darunavir; IDU, intravenous drug use; IDV, indinavir; INSTI, integrase strand transfer 
inhibitor; LLD, lipid-lowering drug; LPV, lopinavir; VL, viral load.
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groups. A systematic CVD assessment is a recommended part 
of the routine screening for men >40/women >50 years with 
HIV without prevalent CVD or with concomitant comorbidi
ties [3]. Reassuringly, our study suggests greater likelihoods 
of antihypertensives, ACEIs/ARBs, and LLDs prescriptions in 
older at-risk participants.

Corresponding to clinical recommendations on diabetes’s 
adverse impact on renal function [3, 4], people with diabetes 
were more likely to use antihypertensive medication, LLDs, 
and cease smoking.

Our analysis also indicated that multimorbidity subse
quently increases usage of medical interventions independent 
of people’s age. While greater awareness of CVD prevention 
in those with the highest absolute risk burden is reassuring, it 
highlights a gap in management in very high-risk individuals 
with a less evident risk profile.

In a D:A:D study from 1999 to 2013, women with prevalent 
CVD risk factors were less likely to receive LLDs and ICPs but 
more likely to receive antihypertensives compared to men [31]. 
In the more contemporary RESPOND consortium, we ob
served similar preventive measure uptake for men and women, 
except for a 25% lower likelihood of ACEIs/ARBs use in wom
en. Notably, previous evidence in the general population sug
gested lower ACEI prescription rates in women, potentially 
due to experiencing CVD later in life or decreased awareness 
of appropriate treatment [32].

Low ART adherence may reflect a lower commitment to oth
er concomitant treatments, such as CVD preventative medica
tion; although not universal for all preventive measures 
considered, viraemic participants were less likely to receive 
LLDs. Similarly, people who inject drugs may attend less fre
quent clinical visits and CVD screening and have lower medi
cation adherence, thereby lowering the usage of preventive 
measures, as observed for smoking cessation, antiplatelet med
ication, and LLDs. Our analysis highlights a need to focus on 
CVD risk management in these key subpopulations.

As expected, antihypertensive medication and ACEIs/ARBs 
use was more common in moderate and high CVD risk regions. 
In contrast, ABC discontinuation was lower in higher-risk re
gions and might suggest differences in national treatment 
guidelines, price, or access to clinical care.

Limitations

As an observational study, we cannot exclude the potential for 
residual confounding. While we included a wide range of char
acteristics, some risk factors and preventive measures are either 
not collected in RESPOND, eg, diet, physical activity and inflam
mation markers, or are incomplete, eg, family history of CVD. 
Further, most cohort studies, including RESPOND, do not sys
tematically capture information on how CVD risk management 
is organised across healthcare systems. Data completeness in 
RESPOND is very high, especially for CVD-related factors, 

which is the main study focus, and undergoes meticulous clean
ing and quality assurance. As described, we excluded participants 
with lower occurrence of CVD events from this analysis and, 
therefore, might have overestimated CVD risk in this study’s 
population. Additionally, we could not capture adherence levels 
to prescribed measures and may under- or overestimate the im
pact of subsequent CVD risk. We estimated eligibility and 
preventative measure use each calendar year. However, individ
uals may have temporarily experienced changes in modifiable 
factors (eg, weight) during the 1-year follow-up. We were also 
unable to differentiate between intentional or unintentional 
weight loss, nor between loss of fat or lean mass. Further, while 
we investigated regional differences, we were unable to capture 
the impact of national recommendations in CVD risk assess
ment and management. Finally, we performed multiple statisti
cal tests to consider extensive CVD risk assessments; P-values 
should therefore be interpreted carefully.

CONCLUSION

Despite a substantial and increasing proportion of people with 
HIV at very high estimated 10-year CVD risk, CVD preventive 
measures remain systematically underutilised across Europe 
and Australia. Older and multimorbid individuals were gener
ally better managed, and sex differences were small. These find
ings call for greater awareness of CVD risk management and 
increased use of CVD preventive measures in very high-risk 
individuals.
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