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REVIEWS IN ANTIRETROVIRAL RESEARCH

What do the changing patterns of comorbidity burden in
people living with HIV mean for long-term management?
Perspectives from European HIV cohorts
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Abstract

Undoubtedly, comorbidities complicate long-term HIV management and have significant cost
implications for healthcare systems. A better understanding of these comorbidities and underlying
causes would allow for a more considered and proactive approach to the long-term management
of HIV. This review examines cross-sectional analyses of six European cohort studies (Athens
Multicenter AIDS Cohort Study, Aquitaine Cohort, EuroSIDA Cohort study, French claims EGB,
German InGef Cohort and the Italian Cohort of Individuals, Naive for Antiretrovirals), which
included individuals with HIV followed over a certain period of time. Based on these cohorts, we
examined how comorbidities have changed over time; how they compromise HIV management;
and how much of a financial burden they impart. These data also provided a framework to explore
the major issues of ageing and HIV and the practical implications of managing such issues in real-
life practice.
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Longer survival translates into an ageing HIV popula-
tion. It is estimated that by 2030, 73% of the HIV-posi-
tive population in the Netherlands will be aged 50 years
or older [6]. An ageing population with HIV presents new
challenges [7], such as an increased risk of noncommuni-
cable diseases caused by the ageing process itself, HIV
infection or ART-associated complications or their inter-
actions [8]. The wide spectrum of complications of long-
term HIV infection include: cardiovascular disease (CVD),

Understanding new challenges in HIV

Over the past three decades, the advancement and avail-
ability of combination antiretroviral therapies (ART) has
led HIV infection to shift from a progressive fatal condition
to a chronic disease state that can persist for decades [1].
Assuming timely diagnosis, access to a variety of antiretro-
viral medications and treatment adherence, the success of
ART is further reflected in the longer life expectancy of

people living with HIV (PLWHIV) [2-4], which is now dyslipidaemia, diabetes, bone abnormalities, renal and

approximating that of non-HIV populations [5].
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liver disease, cancers, neurocognitive disorders and men-
tal illness [1,8,9]. As well as traditional risk factors, such
as smoking, alcohol or substance abuse, these complica-
tions may also be driven by treatment toxicity arising
from the cumulative exposure to ART, although it is
apparent that successive generations of ART carry less
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toxicity than earlier agents [1]. In addition, persistent
inflammation and immune activation (as a result of HIV
itself, viral coinfection, dysregulated IFN responses, or
microbial translocation), are considered to play an impor-
tant role in predisposing HIV-positive individuals to
comorbid conditions [10,11].

Managing multiple chronic conditions is inherently
more difficult than managing a single condition alone
[12]; with the resulting polypharmacy increasing the risk
of drug-drug interactions and compromising treatment
adherence [13,14]. Multiple morbidities in HIV also
impart considerable healthcare costs [15]. Indeed, ageing
PLWHIV populations (> 50 years of age) have higher
associated care costs vs. younger populations (< 50 years
old) due to a higher prevalence of non-HIV-related
comorbidities requiring additional treatments and a
switch to more expensive/complicated ART regimens, so
as to minimize drug-drug interactions or reduce pill bur-
den [16]; and being more extensively ART-experienced
with a longer duration of treatment and exposure to
higher numbers of different ART regimens [17].

What is the comorbidity burden in
PLWHIV?

Although limited in number, the excess comorbidity bur-
den in PLWHIV vs. appropriately age-matched HIV-nega-
tive populations has been reported [18-21]. For instance,
in the Australian Positive & Peers Longevity Evaluation
Study (APPLES), HIV-positive gay and bisexual men had
significantly greater odds of diabetes (OR = 1.97; 95% CI:
1.04-3.75), thrombosis (OR = 3.08; 95% CI: 1.36-6.98) and
neuropathy (OR = 34.6; 95% CI: 8.9-134.5) and non-sig-
nificantly increased odds for heart-disease (OR = 1.71;
95% CI: 0.94-3.1) vs. a matched HIV-negative population
[18]. In the AGEOIV cohort study, there was a significantly
higher prevalence of age-associated noncommunicable
comorbidities (AANCC) such as hypertension, myocardial
infarction, peripheral arterial disease, and impaired renal
function among HIV-positive individuals vs. HIV-negative
controls with 69.4% vs. 61.8% having at least one or more
AANCC, respectively [19]. In the POPPY study, develop-
ment of cognitive impairment based on three separate
diagnostic criteria (Frascati, Global Deficit Score [GDS] and
the multivariate normative comparison), was more likely in
PLWHIV than HIV-negative matched controls with odds
ratio of 2.17 (95% CI: 1.20-3.92) for Frascati, 3.12 (95% CI:
1.69-5.78) for GDS and 3.64 (95% CI: 1.61-8.24) for multi-
variate normative comparisons [20].

Interestingly, in an observational, retrospective Japanese
hospital claims database study, PLWHIV on ART were not
only found to have a higher comorbidity burden (lipid

© 2020 British HIV Association

disorders, diabetes, psychiatric disorders and hepatitis B/C
co-infection) than age-matched controls without HIV, but
this burden occurred at an earlier age, supporting similar
observations in ageing cohorts in Brazil [21,22]. In a sepa-
rate study (French Dat’AIDS cohort), with the exception of
dyslipidemia, comorbidities were even more frequent in
the geriatric (> 75 years of age) HIV -positive population
compared to the elderly (50-74 years of age) HIV-positive
populations with 18.4% vs. 4.3% experiencing 4 or more
comorbidities, respectively. Despite this, both groups
achieved similar virologic suppression [23].

Further extending our knowledge of comorbidity pro-
files in HIV, a clustering of common comorbidities was
reported among two different cohorts of PLWHIV (POPPY
and AGEhIV) that included CVD, metabolic disorders,
sexually transmitted diseases (STDs), and mental health
problems. Importantly, the co-occurrence of these disor-
ders appeared to be non-random [24].

What is currently known about the
European cohorts of ageing HIV
populations?

In this review, we examined cross-sectional analyses of
six European cohort studies that included individuals
with HIV followed over a certain period of time (Table 1).
It is worth noting that while such data are informative in
helping us understand changes over time, variations in
timing and length of study, population demographics and
clinical characteristics make direct comparisons between
studies difficult.

Athens Multicenter AIDS Cohort Study (AMACS)

This study looked at changes in comorbidity prevalence
among PLWHIV in Greece in 2003 and 2013 [25]. Data
were extracted from the AMACS database, which captures
approximately 70% of the HIV diagnosed population in
Greece. On comparing individuals alive and under active
follow-up during 2013 with those in the 2003 cross-sec-
tion (open cohort), they were generally found to be: older
(42.8 vs. 39.4 years; P < 0.001), diagnosed and treated
for HIV for longer (6.7 vs. 6.0 and 4.5 vs. 3.8 median
years, respectively; P < 0.001) and more likely to be on
combination ART, typically a triple therapy regimen that
included two nucleoside reverse transcriptase inhibitors
plus a third agent (76.9% wvs. 63.5%; P < 0.001). The
2013 cohort was also more likely than the 2003 cohort to
have achieved virologic suppression (defined as < 50
copies/ml: 75% vs. 41.9%; P < 0.001) and high CD4 T
cell counts (defined as > 500 CD4 cells/uL: 65.7% wvs.
49.5%; P < 0.001).
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However, alongside these improvements there was an
increasing prevalence of traditional cardiovascular (CV) risk
factors, such as CKD (defined as eGFR < 60 mL/min/
1.73 m?: 3.4% vs. 2.4%; P = 0.006), dyslipidemia (70.3%
vs. 64.9%; P < 0.001) and hypertension (34.4% vs. 30.6%;
P < 0.001) over the 10-year period. Moreover, among those
with a Framingham 10-year event risk score (FRS), the pro-
portion of patients in the high-risk group (> 20%) increased
to 22% in 2013 from approximately 18% in 2003
(P = 0.002). Similar increasing trends in comorbidities were
also observed in the closed cohort subgroup i.e. individuals
who contributed data to both the 2003 and 2013 analyses,
although outcomes were more pronounced. For instance,
the proportion of HIV individuals who fell into the high CV
risk category (FRS > 20%) more than doubled in 2013 vs.
2003 (38% vs. 17%; respectively, P < 0.001). Indeed, those
who experienced a prior CV event such as a myocardial
infarction or stroke, also increased to approximately 4% in
2013 vs. 2% in 2003 (P < 0.001), while prevalence of dys-
lipidemia increased to 78% in 2013 from 66% in 2003
(P < 0.001) and type 2 diabetes increased to 9% in 2013 vs.
approximately 5% in 2003 (P < 0.001). The demographic
shift to an ageing HIV population was also evident in this
closed cohort with 46% over 50 years of age in 2013 wvs.
approximately 16% a decade earlier.

In a separate analysis of AMACS (unpublished), the
objective was to assess the prevalence of CVD risk and its
factors in PLWHIV adults compared with a general popu-
lation control, the data for which was derived from the
health examination survey National Survey of Morbidity
and Risk Factors (EMENO) [26]. Adjusted for age, sex and
origin, HIV-positive individuals were more likely to be
current smokers [OR (95% CI): 1.53 (1.35-1.74), and to
have dyslipidemia [1.18 (1.04-1.34)], and less likely to be
obese [0.44 (0.38-0.52)], with no significant difference
between the two groups in the odds of hypertension [1.02
(0.88-1.20)], diabetes [0.95 (0.78-1.17)] or high Framing-
ham Risk Score [0.87 (0.69—-1.37)].

Aquitaine Cohort (Aquitaine's hospital-based HIV
information system) [27-29]

The ANRS CO3 Aquitaine Cohort is an ongoing observa-
tional cohort, which was formed in 1987, at the Bordeaux
University hospital and eight other public hospitals in the
Aquitaine region (South-Western France) by the Groupe
d’Epidémiologie Clinique du Sida en Aquitaine (GECSA)
[27,28]. Based on this cohort, cross sectional analyses at
2004 and 2014 were conducted to assess characteristics
of PLWHIV, HIV markers, comorbidities and their risk
factors and scores, in the same individuals 10 years apart
(closed cohort) [29].

© 2020 British HIV Association

In 2014, 62% of individuals were > 50 years of age, which
was in marked contrast to the 20% in 2004. More recent times
have seen a significant improvement in the number of
PLWHIV achieving a viral load < 50 copies, 91.5% in 2014
vs. 50.9% in 2004, similarly, those achieving a CD4 count
at > 500 cells/pL rose to 72% from 43.6%, respectively.
While there were favourable virological and immunological
improvements from ART, also accompanying this ageing
population was a significant increase in the majority of mea-
sured comorbidities from 2004 to 2014: CVD rose from 3.6%
to 14% (P < 0.001), CKD from 3.6% to 18.3% (P < 0.001),
fractures from 0.7% to 7% (P < 0.001), diabetes from 8.4% to
18.5% (P < 0.001), hypertension from 18.8% to 56.3%
(P < 0.001), non-AIDS cancer from 2.2% to 9% (P < 0.001),
history of central nervous system events from 1.3% to 3.7%
(P < 0.001) and obesity from 3.6% to 7% (P < 0.001). Addi-
tionally, renal and CVD risk scores were also more pro-
nounced in 2014 than 2004, and HBV and HCV infections
saw nonsignificant increases. While the prevalence of dys-
lipidemia declined over the 10-year period from 68.7% to
50.9%, it still remained one of most prevalent comorbidities
in this cohort. Depression, on the other hand, was found to
remain stable 13.5% vs. 14% (P = 0.59).

The increase in the prevalence of comorbidities and
risks also saw an increase in the medications needed to
treat them over time. For instance, the proportion of indi-
viduals using lipid-lowering agents in 2014 rose to
29.3% from 15.5% in 2004. Similarly, use of antihyper-
tensives increased to 22.7% from 6%. In addition, indi-
viduals were more frequently treated with drugs for renal
conditions and for CV risk reduction. It therefore appears
that while treatment and control of HIV has improved
over time, the burden in HIV-positive populations is
becoming increasingly driven by the frequency and treat-
ment of comorbidities.

EuroSIDA Cohort study (35 European countries plus
Israel and Argentina) [30,31]

The evolution in the prevalence of comorbidities and associ-
ated risk factors was also assessed in two cross-sectional
analyses of the EuroSIDA cohort conducted in 2006 and
2014. EuroSIDA is a multinational, prospective cohort that
includes HIV-positive populations from 35 European coun-
tries, as well as Argentina and Israel (open cohort).

In 2014, the proportion of individuals who were over
50 years of age rose to 44% from 25% in 2006. Improve-
ments in virological and immunological outcomes were
also evident in the 2014 cohort with 86% achieving an
undetectable viral load (defined as < 500 copies of HIV
RNA/ml) compared to 70% in 2006. Similarly, 59%
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achieved a CD4 count of > 500 cells/uL in 2014 com-
pared to 43% in 2006.

In terms of comorbidities and risk factors, these gener-
ally increased over time. From 2006 to 2014, CKD saw
the largest increase in prevalence from 4.1% to 6.9%,
respectively while increases were also apparent in hyper-
tension (47.0% vs. 59.6%), diabetes (5.4% wvs. 6.3%), and
CVD (3.7% vs. 5.0%). Notably, the prevalence of these
comorbidities was found to be more pronounced among
older PLWHIV (>50 years of age).

French claims EGB (Enchantillon General des
Beneficiaires) database [32]

Supporting the other cross-sectional analyses of HIV cohorts,
a study based on the EGB database, which contains records of
healthcare items reimbursed by Public Insurance schemes,
also revealed an increase in the prevalence of comorbidities
with an accompanying ageing HIV population. This study
assessed comorbidities and their costs among the retrospec-
tive cohort of PLWHIV diagnosed in 2011 and followed
between 2011 and 2014 (closed cohort). This cohort was com-
pared to matched controls of nonHIV individuals (based on
age, gender, place of residence, socioeconomic status). Com-
paring the cohorts between 2011 and 2014, it was apparent
that there was a shift towards older age from a median age of
46.7 years to 49.2 years; the proportion of PLWHIV over the
age of 50 had also increased in the 3-year period. Moreover,
the excess burden of comorbidities was apparent in HIV indi-
viduals »s. matched nonHIV controls, with significantly
higher prevalence of dyslipidaemia (22% wvs. 15.9%;
P < 0.0001); alcohol abuse (5.8% ws. 3.1%; P = 0.0003);
HBV (3.8% vs. 0.1%; P < 0.0001) and HCV (12.5% vs. 0.6%;
P < 0.0001); CKD (1.2% vs. 0.3%; P = 0.003) and CVD (7.4%
vs. 5.1%; P = 0.009). Mental health disorders, cancer and
associated risk factors were also elevated in PLWHIV com-
pared to nonHIV individuals.

In terms of annual healthcare costs, these were signifi-
cantly higher in PLWHIV than in matched controls: total
costs were 6 times higher (inclusive of ART) and 4 times
higher (exclusive of ART) than the nonHIV population. Sig-
nificant predictors of higher total cost were: older age
(+42Euros per year); metastatic carcinoma (+6880 Euros);
HCV (+6705 Euros); moderate or severe liver disease
(+6299 Euros); and chronic CVD (+3003 Euros). These data
indicate the high economic burden associated with HIV.

German InGef Cohort (insurance claim database)
[33,34]

This was a retrospective cohort study using a health

insurance claims database to primarily assess the
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economic burden of comorbidities between 2014-2015 in
a cohort followed from 2011 to 2015. During this period,
the most prevalent chronic comorbidities were hyperten-
sion (29.4%); dyslipidaemia (23.5%); chronic pulmonary
disease (18%); CVD (15%); chronic HCV infection (8.5%)
and type 2 diabetes mellitus (8.3%). The annual average
total comorbidity costs came to 7609 Euros ($8674),
which made up 35% of all annual care costs including
ART. Specific comorbidities, such as (type 2 diabetes mel-
litus) and HCV were associated with high economic
impact ranging from 2851 Euros ($3211) to 16023 Euros
($18045), respectively.

Non-ART medications cost an average 4196 Euros ($4783)
yearly, representing 19.2% of total costs including ART.
Yearly inpatient costs averaged 1467 Euros ($1647), outpa-
tient costs 1589 Euros ($1784), and other comorbidity costs
357 Euros ($402) [33]. Moreover, this study further demon-
strated an increased medical and economic burden of
PLWHIV compared to HIV-negative controls matched for
age, gender and socioeconomic status [34].

Italian Cohort of Individuals, Naive for Antiretrovirals
(ICONA) [35]

The impact of ageing and burden of noncommunicable
diseases in PLWHIV in Italy was assessed in the ICONA
Foundation cohort over a 10-year period (2004-2014).
The analyses of this prospective, observational multicen-
tre cohort of HIV-positive individuals, who were
antiretroviral-naive at the time of enrolment, included
both a closed (same individuals assessed at both time
points) and an open cohort (individuals who were contin-
uously enrolled and in active follow-up in 2004 or 2014).
In the closed cohort, the HIV-associated factors such as
CD4 cell count and viral load improved significantly over
time. Approximately, 50% in 2004 achieved CD4 counts
of > 500 cells/uL. which rose to 77.5% (P < 0.001) in
2014. Similarly, the proportion of patients achieving a
viral load of < 400 copies/mL increased from ~ 60% to
95% (P < 0.001), respectively. The open cohort also
demonstrated similar trends in virological and immuno-
logical outcomes. One notable difference observed was
the time from HIV diagnosis to initiation of ART, which
was significantly reduced from a median of 84 months in
2004 to 48 months in 2014 (P < 0.001).

Accompanying the improvements in HIV status, how-
ever, was an increase in the prevalence of selective non-
communicable diseases. For instance, in the closed
cohort, from 2004 to 2014, dyslipidemia rose from 75%
to 91%; hypertension rose from 67% to 83% and there
was also an increase in CVD risk (16% to 21%) and CKD
risk (7% to 10%). This increasing trend was not observed
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in the open cohort, which in fact saw significant reduc-
tions in hypertension, and dyslipidemia and a nonsignifi-
cant reduction in diabetes.

An additional objective of this study was to explore
whether the changing comorbidity profiles reflected prior
ART exposure. In a subgroup analysis, the differences in
the proportions of individuals with CKD in 2004 and
2014 were found to be more pronounced if they had not
been treated with ART or if they had been newly initiated
on ART compared to those who were ART-experienced.
This study further demonstrated the gap between manag-
ing HIV and managing the associated comorbidities.

To estimate the potential cost implications of HIV-asso-
ciated comorbidities, a modelling study based on the Ital-
ian ICONA cohort and a USA cohort derived from the
Truven MarketScan dataset (insurance claims dataset),
was conducted [36]. This prediction tool estimated that
PLWHIV will see a shift towards a higher mean age in
both countries by 2035. In Italy, the mean age of HIV
populations could increase from 46 years in 2015 to
59 years in 2035, while in the USA a similar shift from
49 years to 58 years was estimated. In terms of noncom-
municable disease, the proportion of PLWHIV developing
at least one or more was predicted to increase from 64%
in Italy and 71% in USA in 2015 to 89% for both coun-
tries by 2035. Furthermore, this increase will likely be
driven by an increase in CVD (hypertension and dyslipi-
demia), diabetes and cancer in both Italy and the USA. In
terms of treatment for these complications, these are
expected to rise proportionately to 23% from 11% in
Italy and to 56% from 400 in the USA.

Additional cost analyses in other HIV cohorts have fur-
ther revealed both the economic and resource burden
associated with managing HIV and common chronic
comorbidities (Table 1) [37,38]. In a pilot study, the Swiss
HIV Cohort Study and claims data were matched in a rep-
resentative sub-sample of patients with successful match-
ing to assess the costs related to HIV infection and non-
HIV disorders during the period of 2012 and 2013 [37].
On comparing the total costs between these years, an
increase of 1% was observed from $30 462 in 2012 to
$30 965 in 2013. These costs were considered to be com-
parable to those reported in other European countries
such as France and Germany, after considering the differ-
ent currencies (USD and Euros). Moreover, the cost bur-
den was predominantly associated with ART expenditure.
Further analyses revealed that higher costs and resource
use were more likely in patients with poor adherence to
ART, illicit drug and substance use, and with mental
health comorbidities [36]. These findings were further
supported by a separate analysis examining the impact of
chronic disorders along with the cost of care among
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individuals living with HIV in Northern Italy over a 12-
year period [38]. Between 2006 and 2011, the per capita
cost of care increased from Euro1473.4 to Euro2293.9,
although in more recent times (2011-2014) the cost has
actually declined to Euro1453.0. ART expenditure saw an
increase of 49% from 2003-2005 to 2011-2014. Increases
in per capita cost was associated with age, period of fol-
low-up, CD4 cell count at baseline and presence of
chronic diseases, especially renal failure, psychiatric dis-
orders and cancer [38].

Practical considerations for HIV
management

Following the review of these selected European cohorts,
the expert panel explored the relevance of these data to
current practice. Their collective perspectives are sum-
marised below.

Do PLWHIV have a heightened risk of developing
common comorbidities on ageing?

What drives this risk?

These data demonstrate the disproportionately higher
burden of comorbidities in ageing HIV-positive popula-
tions relative to ageing HIV-negative individuals. The dri-
vers of this increased risk are varied, driven by the virus
itself and by lifestyle factors, and often difficult to dis-
cern. However, the attributable risk of comorbidities dri-
ven by tobacco consumption is undisputable and likely to
exceed the sum of all other causes. Moreover, the extent
of the excess risk is not uniform across different HIV
populations. Persistent chronic inflammation of HIV and
microbial translocation (a potential consequence of an
altered gut microbiome in HIV infection) may underlie
chronic complications. The association between an altered
immune response and risk of comorbidities is becoming
increasingly evident. Preliminary data, based on the
AMACS cohort, indicate that those individuals with a
CD4/CD8 ratio < 1 after 4 years of cART had a signifi-
cantly increased risk of developing CVD or the composite
event of CVD, non-AIDS defining malignancies or renal
disease [39].

It has been reported that compared to HIV-negative
individuals, those with HIV partake in risky behaviours
more often, such as substance abuse (e.g. alcohol, inject-
ing recreational drugs), which may also be driven by
depression, frequently seen in these individuals [40,41].
This in turn may increase the risk of coinfections with
other viruses such as HBV, HCV and Epstein Barr virus,
which lead to a more severe clinical course of disease.
Moreover, cumulative exposure to ART, especially in case
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of older drugs, and drug-drug interactions may contribute
to the development of comorbidities such as metabolic
syndrome.

How can the risk of comorbidities be reduced in PLWHIV?
Preventative measures, including screening for CV and
associated risk factors, as well as lifestyle modifications
are essential aspects in the management of HIV infection.
It is worth noting that the absence of obesity and low
BMI, common in these individuals, should not preclude
them from being assessed for CV risk. This highlights the
gap in predictive metrics that accurately reflect CV risk
in PLWHIV, as traditional CV risk algorithms such as the
Framingham Risk Sore, may underestimate the risk. To
this point, the Data-collection on Adverse Effects of Anti-
HIV Drugs (D:A:D) study reported an improved predictive
performance of the D:A:D models compared with a recali-
brated Framingham model, indicating the need for con-
tinued efforts to address this need [42].

Antiretroviral regimens may also play a role in comor-
bidities. The initial choice of ART, as well as subsequent
ART modification, should be based on the presence and
risk of comorbidities, along with polypharmacy and the
potential of drug-drug interactions. Such considerations
may help to increase patient adherence, patient conve-
nience and patient safety. Indeed, the availability of
newer effective drugs (e.g. integrase strand transfer inhi-
bitors) along with a more personalised approach (e.g.
simplification of regimens) may help to address some of
the drug-associated comorbidity issues.

Beyond the prescribing of medications, a holistic and com-
prehensive approach to HIV care, such as support for psycho-
logical or social issues and continuous efforts for promoting
a healthy lifestyle, is important. However, the optimal model
of care is currently unknown as, up until recently, those with
HIV were predominantly managed in specialised HIV clinics.
Nevertheless, close collaboration of HIV health providers
with agencies providing harm reduction programs are likely
to be beneficial, at least in terms of increasing patient reten-
tion to care and treatment.
To what extent do determine
comorbidities in HIV?

It is difficult to determine to what extent lifestyle deter-
mines specific comorbidities in HIV, although obvious

lifestyles specific

examples of poor nutrition and smoking that lead to an
increased risk of malignancies in the general population,
are expected to carry an extra risk in HIV-positive popu-
lations. Indeed, based on the Danish HIV cohort, the
detrimental effects of smoking on risk of myocardial
infarction were found to be more pronounced in PLWHIV
compared to population controls [43]. The same may be
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true for other traditional CVD risk factors, although this
needs further investigation. On a general note, partici-
pants in cohort studies are likely to be linked into care so
probably aware of the importance of lifestyle measures.
The challenge is to engage with those who are less visible
to the healthcare system.

Given that HIV infection itself poses a risk factor for
certain comorbidities, special attention should be paid to
all modifiable risk factors. Therefore, lifestyle factors,
such as smoking or physical inactivity, should be
addressed regardless of additive or synergistic effects in
order to prevent such comorbidities.

How should risk-taking behaviours (e.g. smoking; drug
abuse) be addressed?

Informed discussions between the HIV-positive individual
and treating physician or nurse, provide an opportunity to
educate on the implications of risky behaviours, as well as
share information on available support services. Encouraging
healthy lifestyles and enabling PLWHIV to gain control over
their own health should be addressed. Specific interventional
programs, such as incorporating physical activity into daily
life and promoting behavioural changes, such as smoking
cessation and harm reduction could help PLWHIV improve
their lifestyle and thereby health outcomes. Exploring e-
health programs as a medium for support and interventions
commonly implemented to support the general population
would also be useful.

How should treatment-experienced PLWHIV be managed?
What are the goals of management for these individuals?
Achieving favourable long-term outcomes in treatment-
experienced patients require a comprehensive and indi-
vidualised HIV care program with the physician-patient
relationship at its core. Trust, communication skills and
shared-decision making, alongside continuous scientific
education in HIV research and knowledge of new devel-
opments, lead to improved patient satisfaction, adherence
and ultimately improved health outcomes.

What do guidelines recommend for risk reduction of
comorbidities? Are they reflected in practice?

The European AIDS Clinical Society (EACS) guidelines
provide recommendations on preventative measures and
healthy lifestyles for managing comorbidities [44], but
these are not commonly used or implemented. In practice,
HIV-positive individuals with comorbidities are under the
care of multiple specialists and healthcare providers, who
may or may not be familiar with managing HIV. Conse-
quently, there may be a lack of awareness of guidelines
and inexperience in prescribing ART with non-ART medi-
cations, risking drug-drug interactions. Additional
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challenges in practice are based on the complexity of
patients and communication issues, which further serve
to compromise optimal delivery of care and possibly
undertreatment of comorbidities. This underscores a need
for a continuous interdisciplinary exchange between HIV
and other specialists.

What are the key learnings from these cohort studies?
The profile of the HIV patient has changed and contin-
ues to change, signalling the need for corresponding
changes in the approaches to long-term management.
These data demonstrate the disproportionately higher
burden of comorbidities in ageing HIV-positive popula-
tions relative to ageing HIV-negative individuals. The
drivers of this increased risk are varied, driven by the
virus itself and by lifestyle factors, and often difficult to
discern. Costs of comorbidities are considerable. In par-
ticular, psychiatric comorbidities, substance use and non-
adherence are associated with a higher health
expenditure in HIV.

It is widely accepted that compared to people who are
HIV-negative, HIV-positive individuals commonly partake
in risky behaviours such as substance abuse (e.g. alcohol,
injecting recreational drugs) that may also increase the
risk of coinfections with other viruses such as HBV, HCV,
human herpesvirus-8 and Epstein Barr virus, which lead
to a more severe clinical course of disease. Moreover,
cumulative exposure to ART, especially to the older
drugs, and drug-drug interactions may contribute to the
development of comorbidities.

These findings collectively indicate the need for con-
tinuous collection of real-world data with the possibility
to assess long-term outcomes and costs of individuals liv-
ing with HIV. There is a need to consider a holistic
approach, which goes beyond the traditional treatment
delivered by HIV-specialists, to include a more integrated
and personalized care. Patient engagement is important
as it has been shown that those who are engaged in care
can age well. It is therefore necessary to keep individuals
linked to care and to find and support those not currently
linked to the healthcare system.
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