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ABSTRACT

INTRODUCTION We examined comorbidities, comedications

17.2%), as well as concerns about drug-drug interactions
(overall 16.8%, France 13.0%, Germany 26.9%, Italy 17.2%,
and UK 10.3%). Averaged across all ART regimen types,
the percentage of PLHIV in the Unmet Needs Study who
indicated that they needed monitoring when taking other
medications with their ART was 5.8%, 15.9%, and 24.1%
among those with none, 1, or ≥2 non-HIV comorbidities,
respectively. Within the Positive Perspectives Survey, overall
prevalence of polypharmacy was 38.8% (France 41.9%,
Germany 24.2%, Italy 40.8%, and UK 48.0%). Compared to
those without polypharmacy, those reporting polypharmacy
had lower odds of reporting viral suppression (adjusted odds
ratio, AOR=0.40) and optimal overall health (AOR=0.65); they
were however more likely to be worried about taking more
medicines as they grew older (AOR=2.15), and to be more
concerned how their ART might affect other medicines they
took (AOR=2.35) (all p<0.05).
CONCLUSIONS A significant unmet need remains for PLHIV
relating to co-management of comorbidities and associated
challenges such as polypharmacy. Polypharmacy was
associated with suboptimal self-rated health and concerns
about the risk of long-term negative impacts from ART
intake. Holistic care that provides simplified regimens to
medically complex patients can help improve treatment
outcomes.

INTRODUCTION

relationships among HIV, HIV-related conditions, and mental
health3, the fragmentation of healthcare into silos of care –
general vs HIV – is inconsistent with person-centered care.
Although comorbidities and polypharmacy adversely impact

and polypharmacy among people living with HIV (PLHIV)
and associated challenges with HIV antiretroviral therapy
(ART).
METHODS A cross-sectional design was used in web-based
surveys conducted during 2019 in France, Germany, Italy,
and the UK. Pooled sample comprised 120 internists/
infectious disease specialists managing ≥50 HIV patients,
and 1171 adult PLHIV combined who participated in two
separate surveys, the Positive Perspective Survey (n=483),
and the Unmet Needs Survey (n=688). The outcomes were
perceptions and behaviors towards ART based on PLHIV and
healthcare provider (HCP) perspectives.
RESULTS According to HIV physicians, challenges associated
with comedications were a major reason for their patients
not starting ART, or stopping, switching, or skipping their
HIV treatment after they started. In total, 16.8% of providers
indicated that their patients had not started ART because of
medical reasons/comorbidities that interfered with dosing
(France 21.7%, Germany 15.4%, Italy 6.9%, and UK 24.1%).
Other reasons cited by providers for patients not starting HIV
treatment were: concerns about drug tolerability/side effects
(overall 34.6%, France 39.1%, Germany 34.6%, Italy 27.6%,
and UK 37.9%); concerns about long-term toxicities (overall
26.2%, France 39.1%, Germany 26.9%, Italy 24.1%, and UK

People living with HIV (PLHIV) are now living longer
lives, and consequently, experiencing higher prevalence
of comorbidities as they grow older1, 2. Given the complex
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health outcomes, disease-oriented practice continues to
be the prevailing approach to care4, 5. This is true despite
treatment guidelines warning that patients with multiple
conditions are more likely to experience adverse drug-drug
interactions (DDIs) when treated with multiple, complex
drug regimens6.
In terms of comanaging comorbidities within clinical
settings, progress has been made in the broader context
of workforce development and in sharing electronic
patient information across traditional disciplinary
silos 7, 8. However, much remains to be done to make
interdisciplinary approaches the standard of care in
treating and managing HIV. A better understanding of how
comorbidities, comedications, and polypharmacy together
influence treatment choices among both PLHIV and HIV
care providers is therefore critical for integrated healthcare
planning4, 9.
Previous studies have examined the association between
polypharmacy and indicators of health-related quality of
life3, 10-13. It is, however, not well known how experience
of comorbidities and polypharmacy influence patients’
treatment-related behaviors when it comes to starting,
stopping, switching, or skipping ART doses. This has
significant implications for the global 95-95-95 targets set
out by the Joint United Nations Programme on HIV/AIDS
(UNAIDS) to diagnose 95% of all PLHIV, provide ART for 95%
of those diagnosed, and achieve viral suppression for 95% of
those on ART14. A fourth target has been proposed to achieve
good quality of life among 90% of all PLHIV15. The fourth
target is intimately tied with the subject of polypharmacy
and comorbidities as it places emphasis on not just clinical

outcomes, but the overall wellbeing of PLHIV, including their
fears, concerns, values, and treatment preferences. This
study examined the inter-related issues of comorbidities,
comedications and polypharmacy from both patient and
provider perspectives to bridge any gaps in perceived unmet
needs. We explored two questions: 1) ‘To what extent do
comorbidities and concurrent medications influence the HIV
care cascade in relation to starting, stopping, switching, or
skipping ART?’; and 2) ‘What are the associations between
polypharmacy and ART-related concerns and behaviors
among PLHIV?’. To answer these questions comprehensively,
we analyzed surveys of both PLHIV and HIV physicians in
France, Germany, Italy and the UK, which were conducted
during 2019.

METHODS

Study population/sampling approach
This was a secondary analysis of data from three surveys of
HIV healthcare providers (HCPs) and/or PLHIV, which were
all conducted in 2019 (Figure 1).

HCP Unmet Needs Survey
Within each of the four countries, 30 HIV physicians
completed a web-based survey, yielding a pooled sample
size of 120 physicians16. Inclusion criteria were: 1) Board
certified/eligible physician with ≥5 years of practice as an
internist or HIV/infectious disease specialist; 2) personally
managed ≥50 unique HIV patients and saw ≥15 weekly.
Informed consent was obtained from all participants. The
survey collected information on HCPs characteristics (e.g.
clinical speciality and years in practice), as well as the
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demographic and clinical characteristics of their HIV patients
(e.g. retention in care, on ART, and viral suppression profiles).

fumarate), Delstrigo (doravirine/lamivudine/tenofovir
disoproxil fumarate), Edurant (rilpivirine), Eviplera
(emtricitabine/rilpivirine/tenofovir -disoproxil fumarate),
Viramune or generics (Nevirapin), Sustiva or generics
(efavirenz), Odefsey (emtricitabine/rilpivirine/tenofovir
alafenamide), or Pifeltro (doravirine).
2. PI-containing regimens included: Kaletra (lopinavir/
ritonavir), Evotaz (atazanavir/cobicistat), Prezista
(darunavir), Reyataz (atazanavir), Rezolsta (darunavir/
cobicistat), or Symtuza (darunavir/emtricitabine/tenofovir
alafenamide).
3. INSTI-containing regimens included: Genvoya
( e lv i te g rav i r / c o b i c i s t a t / e m t r i c i t a b i n e / te n o fov i r
alafenamide), Tivicay (dolutegravir), Triumeq (dolutegravir/
abacavir/lamivudine), Isentress (raltegravir), Juluca
(dolutegravir/rilpivirine), Stribild (elvitegravir/cobicistat/
emtricitabine/tenofovir disoproxil fumarate), or Biktarvy
(bictegravir/emtricitabine/tenofovir alafenamide).
Past experience of a drug-drug interaction (DDI) was
defined as reported ‘complications with medications …
for other conditions/illnesses’ that culminated in either
virologic failure (from non-adherence) or a regimen switch.
Similarly, a history of resistance to ART was said to be
present if this was reported as the reason for the respondent
having stopped ART, switched ART, or failed to achieve viral
suppression; or if the respondent was currently on Fuzeon
(enfuvirtide), whose main indication is for treatmentexperienced patients with evidence of HIV-1 replication
despite ongoing ART24.
A history of a major side effect was said to be present
if the respondent reported a past adverse effect from HIV
medication (e.g.‘stomach/gastric problems because of the
medication’ or ‘difficulties taking my HIV treatment as I
was having too many side effects’), that led to stopping ART,
switching ART, or failing to achieve viral suppression from
non-adherence. Difficulty swallowing (i.e. dysphagia) that
was elicited by the medicine directly (e.g. size of the pill) and
not from an underlying medical condition was also classified
as a side effect of the medicine, consistent with a published
review of differential diagnosis of dysphagia25. Data were also
collected on comorbidities, both their number and the organ
systems affected.

PLHIV Unmet Needs Survey
Across the four countries combined, a non-probability
sample of 688 PLHIV on ART was selected (France, 144;
Germany, 198; Italy, 150; UK, 196)16,17. Inclusion criteria
were: 1) aged ≥18 years; and 2) confirmed HIV status, e.g.
photograph of their HIV medication/prescription with their
name on it. Most (60–70%) of PLHIV were recruited from
existing panels of confirmed HIV sero-positive individuals;
the remainder were recruited from national, regional, and
local charities/support groups; online support groups/
communities and social media platforms. Participants
provided informed consent and completed the surveys
online.

PLHIV Positive Perspectives Survey, Wave 2
The second Wave of the Positive Perspectives Survey was
conducted in 25 countries, including France, Germany, Italy,
and the UK13, 18-22. The entire 25-country survey comprised
2389 participants; the combined sample size from France,
Germany, Italy and the UK was n=483 (France, 120; Germany,
120; Italy, 120; and UK, 123). Sampling was non-probabilistic.
Participants were recruited by using targeted and snowball
sampling approaches across multiple platforms and in
collaboration with multiple HIV organizations. To be eligible,
participants had to be aged ≥18 years and to verify that
they were HIV sero-positive and receiving treatment (e.g.
by presenting their ART prescription or a letter from their
medical provider). Responses to the survey were collected
over the web.
Measures
HCP Unmet Needs Survey
The HCP survey assessed perceived reasons among HCPs
for their ART-naïve patients not starting treatment as well
as their ART-experienced patients stopping, switching or
skipping treatment. For the assessed reasons, an affirmative
response was: 'Often', or 'Very often' (vs 'Sometimes', 'Never',
or 'Rarely').

PLHIV Unmet needs survey
Participants were asked if they were ‘currently taking any
antiretroviral treatment’, number of times they had made
any changes in their ‘HIV treatment (i.e. combination of
drugs) since diagnosis’, and reasons for changing treatment.
Information was also collected on the specific HIV
medications respondents were currently taking; this was
classified based on the core agent reported (non-mutually
exclusive categories), as an integrase strand inhibitor [INSTI],
a boosted protease inhibitor [PI], or a non-nucleoside reverse
transcriptase inhibitor [NNRTI]23:
1. NNRTI-containing regimens included: Atripla® or
generics (emtricitabine/efavirenz/tenofovir disoproxil

PLHIV Positive Perspectives Survey, Wave 2
Consistent with previous research, we defined polypharmacy
as taking ≥5 pills a day or taking medicines for ≥5 health
conditions13. Self-rated overall health and its composite
domains was assessed by asking participants: ‘How would
you describe your physical/mental/sexual/overallhealth
over the past 4 weeks?’. Response options were the same for
physical, mental, sexual, and overall health: very poor, poor,
neither good nor poor, good, or very good. Self-ratings of
good, or very good were classified as optimal health on that
domain; all other responses were classified as suboptimal.
Self-reported viral suppression was assessed with the
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RESULTS

question: ‘What is your most recent viral load?’. Those
answering ‘undetectable/suppressed’ were classified as
‘virally suppressed’.
Participants were asked reasons for missing ART
at least once in the past 30 days, or ever switching
ART. Data were also collected on various ART-related
concerns, comorbidities, and perceived current treatment
priorities. The last was assessed among those who had
been diagnosed for at least one year and was measured
as follows: ‘Imagine that you were starting HIV treatment
today, other than ensuring that it is effective, what would
be your most important considerations?’. Response options
were: ‘To ensure that the virus was suppressed enough so
that I could not pass it on to a partner’; ‘To ensure side
effects would be minimal’; ‘To ensure it was compatible
with other medications/drugs/pills I am taking’; ‘The cost
of the medication’; ‘To keep the number of HIV medicines
in my treatment to a minimum’; ‘To minimize the long-term
impact of HIV treatment’; ‘To allow flexibility as to when
I have to take the HIV medication (time of day, with or
without food, etc.)’; ‘That the treatment is available in my
public health facility’; ‘To manage symptoms or illnesses
caused by HIV’; and ‘To have the best option to allow me to
have children’.

Provider perceptions and experiences from the HCP
Unmet Needs Study
Of the 120 HCPs surveyed, 25% came from each of the four
countries. Of HCPs overall, 55.8% were infectious disease
doctors who cared for a variety of infectious conditions not
just HIV (France 36.7%, Germany 56.7%, Italy 93.3%, and
UK 36.7%). A further 36.7% in the pooled HCP sample were
HIV/AIDS specialists exclusively (France 50%, Germany
36.7%, Italy 6.7%, and UK 53.3%). The remainder of the
pooled HCP sample practiced either internal medicine (5.0%)
or genito-urinary medicine (2.5%). Regarding the treatment
experience of the HIV patients they were currently managing,
HCPs estimated that 85.7% of their patients were on ART
(France 89.6%, Germany 85.7%, Italy 87.8%, and UK 79.6%)
while 9.4% of their patients were estimated as having never
initiated ART since they were diagnosed (France 7.7%,
Germany 8.2%, Italy 8.4%, and UK 13.2%). Patients who
had started but discontinued ART after diagnosis, were
estimated by HCPs to be 5.0% of their total patient pool
(France 2.7%, Germany 6.1%, Italy 3.8%, and UK 7.2%). The
joint distribution of patients who were on ART and virally
suppressed was 83.9% of their total patients (France 88.8%,
Germany 81.0%, Italy 87.7%, and UK 78.2%).
Over half (53.3%, 57/107) of HCPs with newly diagnosed
HIV patients not yet on ART indicated there was a plan to
initiate treatment soon; however, 26.2% (28/107) felt there
was no need to start treatment because HIV RNA and CD4
counts for the patient were within good levels, while 35.5%
(38/107) cited patient unwillingness/undecidedness to
start treatment as the barrier (Table 1). According to HCPs,
challenges associated with comedications were a major
reason for their patients not starting treatment, or stopping,
switching, or skipping treatment after they started. In
total, 16.8% of HCPs indicated that their patients had not
started ART because of medical reasons/comorbidities that
interfered with dosing (France 21.7%, Germany 15.4%,
Italy 6.9%, and UK 24.1%). Other reasons cited by HCPs for
patients not starting HIV treatment were: concerns about
drug tolerability/side effects (overall 34.6%, France 39.1%,
Germany 34.6%, Italy 27.6%, and UK 37.9%); concerns about
long-term toxicities (overall 26.2%, France 39.1%, Germany
26.9%, Italy 24.1%, and UK 17.2%), as well as concerns about
DDIs (overall 16.8%, France 13.0%, Germany 26.9%, Italy
17.2%, and UK 10.3%). Other reasons are given in Table 1.
Similar reasons were reported by HCPs for some patients
stopping their HIV medications. These reasons included
comorbidities that interfered with dosing (overall 11.8%,
France 23.5%, Germany 13.6%, Italy 4.2%, and UK 9.1%),
concerns over long-term toxicities (overall 29.4% France
41.2%, Germany 40.9%, Italy 20.8%, and UK 18.2%), and
experience of DDIs (overall, 18.8%, France 23.5%, Germany
36.4%, Italy 4.2%, and UK 13.6%). Reasons for their
patients switching ART from HCPs’ perspective are shown
in Table 1, and included newer, safer and more efficacious

Analysis
For the HCP Unmet Needs Survey, the unit of analysis was
the individual HCP for outcomes involving the physician’s
perceptions, and their the managed patients for the
outcomes involving number and percentage of patients
that met a characteristic of interest. Analysis for patientrelated outcomes among HCP were restricted to only those
HCPs indicating they had patients with that characteristic.
Analyses assessed HCP-reported proportion of their ARTnaïve patients who had not yet started ART (n=107 HCPs);
the proportion of their ART-experienced patients who had
stopped ART (n=85 HCPs), and reasons for not starting
or stopping, respectively. All estimates from both PLHIV
surveys (i.e. Unmet Needs and Positive Perspectives) had
the individual respondent as the unit of analysis, and all
analyses were among those currently on ART. Exploratory
multivariable logistic regression analyses were performed
to assess factors associated with past DDI experience
using data from the Unmet Needs Study. Because of high
polychoric correlation (>0.3) between several independent
variables, separate logistic regression models were fitted for
each characteristic, adjusting for country of residence, age,
gender, and sexual orientation. In the Positive Perspectives
Study, adjusted odds ratios (AOR) were calculated to
measure the relationship between polypharmacy and
various ART-related concerns, switching patterns, and
reasons for missing ART, adjusting for age, gender, country,
and presence of comorbidities. Statistical significance was
set at p<0.05. All analyses were conducted using SAS, Cary,
NC, v9.4 and R v3.4.
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Table 1. HCP perceptions regarding why some of their naïve patients have not started treatment, as well as why
some of their patients on treatment stopped, or switched antiretroviral treatment, Unmet Needs Survey, 2019
Indicator

Total
n

France

Germany

Italy

UK

%

n

%

n

%

n

%

n

%

Reasons naive HIV patients have not started
taking ART
Recently diagnosed and plan to start treatment soon

107

53.3

23

69.6

26

61.5

29

31.0

29

55.2

Medical reasons or comorbidities that would
interfere with oral administration and/or
bioavailability (e.g. gastrointestinal issues, gastric
bypass, esophagus diseases or CNS disorders)

107

16.8

23

21.7

26

15.4

29

6.9

29

24.1

No need to start as HIV RNA and CD4 counts are
within good levels

107

26.2

23

30.4

26

23.1

29

17.2

29

34.5

The patient has some level of difficulty swallowing
pills (e.g. dysphagia, phobia, pill aversion)

107

15

23

17.4

26

11.5

29

10.3

29

20.7

Concerns about drug-drug interactions (excluding
recreational drugs)

107

107

26.2

23

39.1

26

26.9

29

24.1

29

17.2

Concerns about drug tolerability/side effects

Concerns about long-term toxicities (e.g. liver, bones,
kidneys)
Concerns about food requirements

Concerns about insurance, access to treatment or
cost issues

Patient is worried about family members, friends,
colleagues or community (e.g. religious, neighbors,
ethnic or other groups) seeing his/her HIV
medication (external stigma)

107

107

107

107

34.6

16.8

14.0

15.0

29.0

23

23

23

23

23

39.1

13.0

26.1

13.0

43.5

26

26

26

34.6

26.9

3.9

26

34.6

26

34.6

29

29

29

29

27.6

17.2

6.9

3.5

29

13.8

29

29

29

29

29

37.9

10.3

20.7

10.3

27.6

Patient is not decided/not willing to take HIV
medication at the moment

107

35.5

23

30.4

26

34.6

29

20.7

29

55.2

Concerns about recreational drug use (e.g. crystal
meth, mephedrone, GBL, heroin, cocaine, cannabis)

107

11.2

23

23

8.7

34.8

26

23.1

29

29

3.5

17.2

29

10.4

Medical reason or comorbidity that was interfering
with oral administration and bioavailability (e.g.
gastrointestinal issues, gastric bypass, esophagus
diseases or CNS disorders)

85

11.8

17

23.5

22

13.6

24

4.2

22

9.1

The patient has some level of difficulty swallowing
pills (e.g. dysphagia, phobia, pill aversion)

The patient had stomach/gastric problems because
of the medication

85

17

17.6

22

18.2

24

4.2

22

18.2

The patient had side effects on the medication (other
than stomach/gastric problems)

85

14.1

85

20.0

17

41.2

22

18.2

24

8.3

22

18.2

Concerns that the patient would not adhere to his/
107
her medication every day for any non-medical reason
(e.g. lifestyle, travelling, age/maturity, work)
The emotional burden of HIV is high at the moment
and taking medication every day would generate
stress and anxiety

107

22.4

23.4

23

21.7

26

26

23.1

19.2

29

20.7

29

29

24.1

24.1

Reasons treatment experienced HIV patients
stopped taking ART

Concerns about long-term toxicities (e.g. liver, bones,
kidneys)

85

16.5

29.4

17

17
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23.5

41.2

22

22

18.2

40.9

24

12.5

24

20.8

22

22

13.6

18.2

Continued
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Table 1. Continued
Indicator

Total

Patient experienced pill fatigue and asked for a break
Concerns about insurance or cost issues
Concerns that the patient would not adhere to his/
her medication every day for any non-medical reason
(e.g. lifestyle, recreational drug use, travelling, age/
maturity, work)
Patient was worried about family members, friends,
colleagues or community (e.g. religious, neighbors,
ethnic or other groups) seeing his/her HIV
medication (external stigma)
HIV RNA and CD4 counts were within good levels
Patient had an event unrelated to HIV (e.g. family/money
problems) and stopped taking care of him/herself
Concerns about recreational drug use (e.g. crystal
meth, mephedrone, GBL, heroin, cocaine, cannabis)
Patient’s virus became resistant to HIV treatment
Patients experienced drug-drug interactions
(excluding recreational drugs)
Patient had difficulty to get to the clinic or pharmacy
Patient had difficulties taking food at the same time
as his/her HIV medication
The emotional burden of HIV is high at the moment
and taking medication every day was generating
stress and anxiety
Reasons for treatment changes among HIV
patients currently taking ART
To reduce gastrointestinal side effects
To reduce severity or frequency of side effects (other
than stomach/gastric problems)
Patient’s virus became resistant to HIV treatment
To reduce potential drug-drug interactions (excluding
recreational drugs)
Newer, safer and more efficacious HIV treatments
had become available
To reduce the number of pills the patient must take at
the same time
To reduce the number of times per day the patient
must take pills
To reduce the size of the pills
To reduce the number of drugs within the HIV
treatment (e.g. 2-drug regimen)
To reduce the risk of long-term toxicities
The patient developed another medical condition
which interfered with the HIV treatment
To reduce interactions with the recreational drugs
the patient is taking (e.g. crystal meth, mephedrone,
GBL, heroin, cocaine, cannabis)
To remove food requirement
To reduce the cost of treatment

France

Germany

Italy

UK

n

%

n

%

n

%

n

%

n

%

85
85
85

25.9
15.3
21.2

17
17
17

41.2
23.5
11.8

22
22
22

31.8
22.7
36.4

24
24
24

12.5
4.2
16.7

22
22
22

22.7
13.6
18.2

85

20.0

17

29.4

22

22.7

24

8.3

22

22.7

85
85

11.8
20.0

17
17

17.7
41.2

22
22

4.6
13.6

24
24

16.7
8.3

22
22

9.1
22.7

85
85

15.3
18.8

17
17

17.7
23.5

22
22

31.8
36.4

24
24

8.3
4.2

22
22

4.6
13.6

85

85
85

85

16.5

12.9
14.1

24.7

17

17
17

17

11.8

29.4
17.7

47.1

22

22
22

27.3

9.1
9.1

22

18.2

24

12.5

24
24

4.2
12.5

24

8.3

22

22
22

22

13.6

13.6
18.2

31.8

113
113

26.6
35.7

29
29

41.4
48.3

30
30

26.7
33.3

30
30

23.3
27.6

24
24

12.5
33.3

113

56.6

29

79.3

30

43.3

30

56.7

24

45.8

113
113

113

113

113
113

113
113

113
113
113

16.8
30.1

51.3

44.2

22.1
42.5

62.0
18.6

11.5
11.5
20.4

29
29

29

29

29
29

29
29

29
29
29

13.8
41.4

69.0

62.1

34.5
55.2

79.3
24.1

13.8
20.7
17.2

30
30

30

30

30
30

30
30

30
30
30

23.3
16.7

50.0

36.7

20.0
50.0

50.0
20.0

10.0
10.0
20.0

30
30

30

30

30
30

30
30

30
30
30

ART: antiretroviral therapy. CNS: central nervous system. GBL: gamma butyrolactone. RNA: ribonucleic acid. HCP: healthcare provider.
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16.7
30.0

46.7

30.0

13.3
40
60
10

10
0
16.7

24
24

24

24

24
24

24
24

24
24
24

12.5
33.3

37.5

50.0

20.8
20.8

58.3
20.8

12.5
16.7
29.2
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having ≥1 comorbidity that made taking ART challenging.
Some PLHIV who were being managed medically for other
conditions reported experiencing DDIs, with variations in
DDI experience seen by number of comorbidities and type
of ART regimen (Figure 2). Averaged across all ART regimen
types, the percentage of PLHIV who indicated that they
needed monitoring when taking other medications with
their ART was 5.8%, 15.9%, and 24.1%, among those with
none, 1, or ≥2 non-HIV comorbidities, respectively. Among
those on ART with INSTI as a backbone, the corresponding
prevalence was 7.3%, 14.6%, and 23.2%, respectively. Among
those on ART with NNRTI as a backbone, the corresponding
prevalence was 2.7%, 18.8%, and 30.4%, respectively. Among
those on ART with protease inhibitors as a backbone, the
corresponding prevalence was 5.3%, 20.8%, and 31.6%,
PLHIV’s perceptions and experiences from the PLHIV respectively. Overall, 78.5% (540/688) of those currently on
ART had changed their HIV medication ≥once (Table 2). Of
Unmet Needs Study
Among PLHIV currently on ART (n=688), 77.9% reported those who changed, 31.7% reported switching because of
of newer,
safer and
having ≥1 comorbidity
in general,ofwhile
reported
Figure 2. Percentage
people62.4%
living with
HIV whoavailability
reported various
constraints
withmore
takingefficacious treatments
ART with other medications, by number of comorbidities and type of ART, Unmet Needs
Figure 2. Percentage
of people living with HIV who reported various constraints with taking ART with other
Survey, 2019
HIV treatments becoming available (overall 56.6%, France
79.3%, Germany 43.3%, Italy 56.7%, and UK 45.8%), to
reduce the number of pills the patients needed to take at the
same time (overall 51.3%, France 69.0%, Germany 50.0%,
Italy 46.7%, and UK 37.5%), to reduce the number of times
per day the patient must take pills (overall 44.2%, France
62.1%, Germany 36.7%, Italy 30.0%, and UK 50.0%), to
reduce the number of drugs within the treatment (e.g. two
drug regimens; overall 42.5%, France 55.2%, Germany 50.0%,
Italy 40.0%, and UK 20.8%), to reduce the risk of long-term
toxicities (overall 62.0%, France 79.3%, Germany 50.0%, Italy
60.0%, and UK 58.3%), and because of other comorbidities
that interfered with HIV treatment (overall 18.6%, France
24.1%, Germany 20.0%, Italy 10.0%, and UK 20.8%).

medications, by number of comorbidities and type of ART, Unmet Needs Survey, 2019
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Italy 11.3%, and UK 11.2%) and 12.4% (France 17.4%,
Germany 7.6%, Italy 17.3%, and UK 9.7%), respectively.
Within adjusted analysis using the pooled sample, clinical
characteristics associated with past DDI experience included
being on an entry inhibitor (AOR=3.33; 95%CI:1.34–8.30),
experiencing gastrointestinal side effects versus no side
effects at all (AOR=1.84; 95% CI:1.06–3.20), and having ≥2
comorbidities than none (AOR=4.37; 95% CI:1.79–10.67)
(Table 3). By specific comorbidities, adjusted odds of
experiencing a DDI in the past were elevated among those
reporting versus not reporting the following conditions:
dysphagia (AOR=2.12; 95% CI: 1.25–3.59), gastrointestinal
disease (AOR=2.10; 95% CI:1.27–3.48), and behavioral/
substance use disorder (AOR=2.34; 95% CI:1.13–4.87).

(France 27.2%, Germany 39.0%, Italy 38.7%, and UK 23.2%),
29.1% changed because of side effects (France 31.2%,
Germany 24.3%, Italy 25.8%, and UK 34.2%). Others changed
to reduce the risk of long-term toxicities (overall 23.3%,
France 31.2%, Germany 15.4%, Italy 32.3%, and UK 16.8%),
number of daily pills (overall 21.5%, France 23.2%, Germany
22.1%, Italy 25.8%, and UK 16.1%), number of medicines/
drugs in regimen (overall 19.1%, France 24.0%, Germany
19.9%, Italy 24.2%, and UK 10.3%), or dosing frequency/
day (overall 19.3%, France 19.2%, Germany 22.1%, Italy
16.1%, and UK 19.4%) (Table 2). However, 5.9% were asked
to switch by their physician without an explanation (France
7.2%, Germany 6.6%, Italy 4.8%, and UK 5.2%).
Among those on ART, prevalence of self-reported viral
failure was 10.6% (France 22.9%, Germany 2.5%, Italy
19.3%, and UK 3.1%).
The percentage of PLHIV reporting past DDI and ART
resistance was 11.3% (France 17.4%, Germany 7.1%,

PLHIV’s perceptions and experiences from the Positive
Perspectives Survey
Within the Positive Perspectives Survey, overall prevalence

Table 2. Reported reasons for treatment changes among persons living with HIV from four European countries
who had ever changed their medication at least once, Unmet Needs Survey, 2019
Reason

Newer, safer and more efficacious treatments became
available

To reduce severity/frequency of side effects (other
than stomach problems)

To reduce the risk of long-term toxicities

To reduce the number of pills I needed to take at the
same time

To reduce the number of times per day I needed to
take pills

To reduce the number of drugs within my overall HIV
treatment

To reduce stomach/gastric problems because of the
medication

To reduce complications/interactions with other
treatments

Was not sufficiently controlling my viral load/became
resistant

To reduce the size of the pills

To allow me to take pills without food

To reduce the cost of my HIV treatment

Other reasons

My doctor asked me to change without explaining the
reasons

Had another condition which stopped me from taking
my ART as prescribed

To reduce interactions with the recreational drugs I
am taking sometimes

Overall
(n=540)
%

France
(n=125)
%

Germany
(n=136)
%

Italy
(n=124)
%

UK
(n=155)
%

31.7

27.2

39.0

38.7

23.2

29.1

23.3

21.5

19.3

19.1

15.2

31.2

31.2

23.2

19.2

24.0

24.3

15.4

22.1

22.1

19.9

25.8

32.3

25.8

16.1

24.2

16.8

16.1

19.4

10.3

20.8

12.5

10.6

12.0

5.9

14.5

10.3

8.5

11.2

9.6

4.0

9.0

11.3
9.8

8.5

7.4

5.9

4.4

3.9

11.2

14.4

11.8

4.0

10.3

1.6

1.5

9.6

7.2

8.8
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9.6

5.1

6.6

2.9

12.9

34.2

10.5
5.6

5.6

14.8

13.5
7.7

12.9

4.0

10.3

4.8

9.0

4.8

2.4

5.2

1.9
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Table 3. Prevalence and adjusted odds ratios for self-reported experience of drug-drug interactions (DDIs) among
persons living with HIV in four European countries, Unmet Needs Survey, 2019
Characteristic
TOTAL

Country

Year of diagnosis

Age, (years)
Gender

Sexual orientation

Education level

Categories

Type of ART
NNRTI as core agent
Integrase strand
inhibitor as core

Protease inhibitor as
core
Entry inhibitor use

Experience of major
side effects
Number of
comorbidities

DDI experience

n

%

%

Overall

688

100.0

11.3

Italy

150

21.8

11.3

France (Ref.)
Germany
UK

2017–2019 (Ref.)

2010–2016

144

20.9

198

28.8

196

28.5

88

12.8

286

41.6

1

11.2

0.69 (0.36–1.31)

7.1

3.4

12.2

314

45.6

12.7

Male (including
transmen) (Ref.)

457

66.4

9.6

<50 (Ref.)
≥50

Female (including
transwomen)
Other

484

70.3

284

29.6

229
2

13.3

233

33.9

Postgraduate (Ref.)

134

20.0

Other

General Certificate of
Secondary Education
Other

417

60.6

38

392
44

¶

9.4

No (Ref.)
Yes

None (Ref.)

Gastrointestinal (GI)
Non-GI-only
None (Ref.)
1

≥2

34.6

43.6
56.4

538

78.2

150

21.8

661

96.1

27

3.9

344

50

248

36.1

96

14

152

22.1

142

20.6

394

57.3

Popul. Med. 2022;4(July):20
https://doi.org/10.18332/popmed/151521

9

0.463

1

0.56 (0.32–0.99)

0.047

0.045

12.7

1.12 (0.68–1.85)

0.661

1.28 (0.79–2.09)

0.320

10

Yes

1.85 (0.36–9.62)

0.21 (0.05–0.97)

65.4

No (Ref.)

1

0.029

4.5

450

388

1.78 (1.06–2.98)

0.378

0.406

No (Ref.)
Yes

1

0.69 (0.29–1.66)

44.6

300

1.25 (0.76–2.06)

0.023

0.021

10.1
10.2

238

1

0.254

14.8

10.7

55.4

No (Ref.)

4.14 (1.22–14.11)

4.43 (1.25–15.71)

0.182

0.042

17.2

381

Yes

1

0.006

3.00 (1.04–8.64)

6.6

307

0.63 (0.32–1.24)

21.1

Single-tablet regimen
(Ref.)
Multi-tablet regimen

0.37 (0.18–0.75)

p

5.5

58.6

99

11.8

14.8

Heterosexual (Ref.)
Homosexual

11.2

33.3

0.3

AOR (95%CI)

17.4

Pre-2010

College

ART formulation

Distribution

13.9
10

12.4

10.4
14.7

10.6

29.6

7.8

15.7

12.5

3.9
7.7

15.5

1

1

1

1.34 (0.81–2.20)
1

1.35 (0.77–2.35)
1

3.33 (1.34–8.30)
1

1.84 (1.06–3.20)

1.46 (0.70–3.06)
1

2.14 (0.76–6.07)

4.37 (1.79–10.67)

0.253

0.295
0.010

0.030
0.309

0.151

0.001

Continued
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Table 3. Continued
Characteristic

Categories

Distribution

DDI experience

n

%

Not reported (Ref.)

477

69.3

Reported

195

28.3

%

AOR (95%CI)

p

Type of comorbidity
Dysphagia

Gastrointestinal
diseases
Lung diseases

Liver diseases

Reported

Not reported (Ref.)

Not reported (Ref.)
Reported

Not reported (Ref.)
Reported

Human Papillomavirus Not reported (Ref.)
Sexually transmitted
diseases
Neurodegenerative
diseases
Depression
Anxiety

Reported

Not reported (Ref.)
Reported

Not reported (Ref.)
Reported

Not reported (Ref.)
Reported

Not reported (Ref.)
Reported

Behavioral/Substance Not reported (Ref.)
use disorder
Reported
Cancer

Not reported (Ref.)
Reported

Cardiovascular disease Not reported (Ref.)
Diabetes

Reported

Not reported (Ref.)
Reported

Hypercholesterolemia Not reported (Ref.)
Kidney disease
Other disease

Reported

Not reported (Ref.)
Reported

Not reported (Ref.)
Reported

211

493

30.7

18

95.3

11

71.7

656
32

4.7

570

82.9

118

17.2

609

88.5

79

11.5

567

82.4

121

17.6

662

96.2

26

463

180

7.7

656

95.4

32

4.7

581

84.5

107

15.6

658

95.6

30

4.4

602

87.5

86

12.5

673

97.8

15

2.2

644

93.6

44

11.4
11

11.7
8.9

11.6
9.9

11.2

10.2

92.3

53

18.8

73.8
26.2

635

17.9

15.4

32.7

508

8.7

3.8

67.3

225

8.4

6.4

10.2
13.8

14.4

10.6

20.8

11.3

12.5

10.3
16.8

10.8

23.3

11.5
10.5
11

26.7
11

15.9

1

2.12 (1.25–3.59)
1

2.10 (1.27–3.48)
1

1.71 (0.66–4.43)
1

0.90 (0.46–1.77)
1

0.72 (0.31–1.67)
1

1.02 (0.51–2.02)
1

1.47 (0.48–4.48)
1

1.60 (0.96–2.66)
1

1.42 (0.84–2.40)
1

2.34 (1.13–4.87)
1

1.24 (0.41–3.69)
1

1.80 (0.96–3.38)
1

2.20 (0.90–5.42)
1

0.86 (0.40–1.88)
1

2.82 (0.84–9.48)
1

1.46 (0.61–3.49)

0.005

0.004
0.267

0.763

0.450

0.959
0.503

0.072

0.192
0.022
0.705

0.069
0.085

0.712
0.093
0.400

AOR: adjusted odds ratios; analyses adjusted for country of residence, age, gender, and sexual orientation.¶ Estimates suppressed because of small sample size.
Ref: reference category.

of polypharmacy was 38.8% (France 41.9%, Germany 24.2%,
Italy 40.8%, and UK 48.0%). As shown in Figure 3, prevalence
of polypharmacy varied among population subgroups. For
example, in France the percentage reporting polypharmacy
was significantly higher among older adults aged ≥50 years
(52.2%) than those aged <50 years (27.1%, p=0.011).

Prevalence was 7.7%, 20.0%, and 57.9%, among French
adults with none, 1, or ≥2 non-HIV comorbidities (p<0.001).
By year of HIV diagnosis, prevalence was 25.0%, 25.0%, and
49.4%, among those diagnosed of HIV during 2017–2019,
2010–2016, and pre-2010, respectively (p=0.047).
Systematic differences existed between those with and
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Figure 3.
of of
polypharmacy,
overall,
and byand
selected
characteristics
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livingpeople
with HIV
in four
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Figure
3.Prevalence
Prevalence
polypharmacy,
overall,
by selected
characteristics
among
living
with
HIV in
European
countries,
Positive
Perspectives
Survey,Perspectives
2019
four
Western
European
countries,
Positive
Survey, 2019
100

10
0

26.7

28.2
25.0

36.2
35.4

50.9

43.8
16.7

26.3

25.0

30.0
20.0

30.3
23.9

49.4

59.3

50.0
39.3

44.2

36.4

37.8
39

3.0
7.7

20

27.1

30

19.5

40

41.9
48.0
40.8

50

52.2

60

24.2

Percentage, %

70

61.5
57.9

68.3

80

63.3

75.6

90

Total

<50 y

50+ y

None One only
besides
HIV

Age, years
Germany (n = 120)

Two or
more

2017 to
2019

Year of HIV dignosis

Number of comorbidities
France (n = 120)

without polypharmacy in terms of their current treatment
needs, reasons for past switching of ART, and observed
patterns of missing ART. For example, among those
diagnosed with HIV ≥1 year ago, a significantly higher
percentage of those with polypharmacy reported that if they
were to start HIV treatment today, they would prioritize the
following: ensuring side effects would be minimal (76.8% vs
60.1%), minimizing the long-term negative impacts of their
treatment (64.6% vs 53.7%), preventing HIV transmission
to a partner (63.5% vs 54.1%), keeping the number of
HIV medicines in their regimen to a minimum (59.7% vs
43.8%), managing symptoms or illnesses caused by HIV
(57.5% vs 42.7%), ensuring their ART was compatible with
other medications they were taking (56.4% vs 29.5%), and
ensuring dosing flexibility (52.5% vs 40.6%) (all p<0.05)
(Figure 4). When the entire sample was asked what they
would rate as the most important improvement to HIV
medicines, participants with polypharmacy were more
likely to rate the following attributes in first place than
those without polypharmacy: less chance of affecting other
medicines (14.7% vs 8.8%), and less medicines each day but
just as effective (12.4% vs 6.8%) (Figure 5).
Within multivariable analyses adjusted for age, gender,
country, and number of comorbidities, individuals with
polypharmacy reported less favorable health outcomes

UK (n = 123)

2010 to Pre-2010
2016

Italy (n = 120)

and greater concerns about ART than those without
polypharmacy (Table 4). Compared to those without
polypharmacy, those reporting polypharmacy had lower
odds of reporting viral suppression (AOR=0.40; 95%CI:
0.22–0.71), optimal physical health (AOR=0.44; 95% CI:
0.29–0.67) and optimal overall health (AOR=0.65; 95%
CI: 0.43–0.99). In terms of ART-related concerns, those
with polypharmacy were more likely than those without
polypharmacy to report that they were worried about how
taking HIV medicines for many years would affect their
body/shape (AOR=1.50), of taking more and more medicines
as they grew older (AOR=2.15), how their ART might affect
other medicines they took (AOR=2.35), how their ART might
affect their overall health and wellbeing (APR=1.77), as well
as fearing they will run out of treatment options in the future
(AOR=1.76) (all p<0.05). Systematic differences also existed
between those with and without polypharmacy in their
reasons for switching ART. Those with polypharmacy were
more likely to switch because their previous ART was not
sufficiently controlling their viral load (AOR=2.56), because
of experiencing DDIs (AOR=4.13), and to reduce the number
of medicines they needed to take (AOR=1.86) (all p<0.05).
Differential reasons for missing ART in the past 30 days
between those with versus without polypharmacy are shown
in Table 4.
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Figure 4. Comparison of current treatment needs between PLHIV with and without polypharmacy among
those diagnosed with HIV for at least one year in four Western European countries, Positive Perspectives
Figure
4. Comparison of current treatment needs between PLHIV with and without polypharmacy among those diagnosed with
Survey,
2019(N=465)
HIV for at least one year in four Western European countries,Positive Perspectives Survey, 2019(N=465)
To ensure side effects would be minimal

Treatment goal

To minimise the long-term impact of HIV treatment
To ensure that the virus was suppressed enough so that I could not
pass it on to a partner
To keep the number of HIV medicines in my treatment to a
minimum

43.8

To manage symptoms or illnesses caused by HIV

42.7

To ensure it was compatible with other medications/drugs/pills I am
taking

40.6
33.7
26.7
21.5
22.8
16.0
13.5

That the treatment is available in my public health facility
The cost of the medication
To have the best option to allow me to have children
0

20

76.8*

57.5*
56.4*

29.5

To allow flexibility as to when I have to take the HIV medication

60.1
64.6*
53.7
63.5*
54.1
59.7*

40

52.5*

60

80

100

Percentage, %

Polypharmacy reported (n = 181)

No polypharmacy reported (n = 281)

Analysis excluded 3 individuals with missing data on their polypharmacy status.Estimate significantly higher than those without a

Analysis
excluded
3 individuals with
missing data on their polypharmacy status. Estimate significantly higher than those without a report of polypharmacy (p<0.05).
report
of polypharmacy
(p<0.05).

Figure 5. Percentage of people living with HIV who ranked the listed attributes in first place of importance, by
Figure 5. Percentage
of peoplepeople
living with
HIV who
ranked
thein
listed
attributes
in first
place of importance,
by polypharmacy
polypharmacy
status, among
living
with
HIV
four
Western
European
countries,
Positive Perspectives
Survey,status,
2019among people living with HIV in four Western European countries, Positive Perspectives Survey, 2019
22.9
27.6

Longer-lasting medicine so I don’t have to take it every day

21.2
22.4

ART attribute ranked in first place

Fewer side effects

17.1
21.2

Reduced long-term impact on my body

Less chance of affecting other medicines/drugs/pills I take

8.8

Less HIV medicine each day but just as effective

6.8

14.7

12.4

8.2
7.6

No food restrictions or requirements

3.5
5.6

Smaller pills
0

10

20

30

40

50

60

70

80

90

100

Percentage, %
Polypharmacy reported (n = 170)

No polypharmacy reported (n = 250)

Analysis excluded 63 individuals who had missing data for this survey item, either because the completed the survey using paper and

Analysis excluded
63 individuals who
had missing
this survey
either
because the completed the survey using paper and pencil questionnaires, or they
pencil questionnaires,
or they
skippeddata
the for
question
in theitem,
online
survey.
skipped the question in the online survey.
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Table 4. Associations between polypharmacy and various treatment-related attitudes and behaviors among
people living with HIV in four Western European countries, Positive Perspectives Study, 2019
Outcome group
Self-rated
health

Reasons for
concern

Indicator

AOR (95% CI)

p

Viral suppression

0.40 (0.22–0.71)

0.002

Optimal mental health

0.64 (0.42–0.97)

Optimal physical health
Optimal sexual health

Optimal overall health

Worried how taking HIV medicines for many years will impact their body/
shape

Worried about having to take more and more medicines as they get older

Worried how their HIV medicines will affect other medications/drugs/pills
they take
Worried that the long-term impact of HIV medicines is unknown

Worried how their HIV medicines will impact their overall health and
wellbeing
Reasons for
skipping ART
doses

Worried that they will run out of HIV treatment options in the future
Worried about the long-term side effects of their HIV medication
Were away from home, travelling or on holiday

<0.001

0.44 (0.28–0.69)

<0.001

1.50 (0.96–2.34)

0.074

0.65 (0.43–0.99)

1.67 (1.09–2.58)

0.020

2.35 (1.54–3.57)
1.77 (1.14–2.75)
1.76 (1.12–2.75)
1.50 (0.95–2.39)
1.66 (1.00–2.74)
1.18 (0.77–1.78)

Wanted to avoid side effects

2.41 (1.42–4.10)

Used recreational drugs

Felt depressed/overwhelmed

Were bored of taking pills every day
Had a problem taking pills at a specific time (with meals, on empty stomach,
etc.)
Ran out of pills or had no pills with them
Had to work

To reduce severity or frequency of side effects

My previous medication was not sufficiently controlling their viral load or
they had become resistant to it

HIV medicines did not work well with other medicines/drugs/pills they were
taking
To reduce the number of medicines they needed to take
To reduce the number of pills they needed to take
To reduce the cost of their medication

AOR: adjusted odds ratio; analysis adjusted for age, gender, country, and comorbidities.
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0.011
0.014
0.083
0.050
0.002
0.447

<0.001

2.28 (1.32–3.92)

0.003

1.65 (0.92–2.94)

0.001
0.093

3.25 (1.96–5.38)

<0.001

3.21 (1.78–5.79)

<0.001

1.65 (0.98–2.76)

0.058

2.64 (1.53–4.56)
2.13 (1.21–3.76)

Couldn’t afford it

<0.001

3.54 (1.94–6.46)

2.50 (1.46–4.26)

Wanted to forget about having HIV

0.047

<0.001

Simply forgot because they were busy with other things or fell asleep/slept
through dose time
Wanted to reduce the potential for long-term side effects of their HIV
medication (for example: problems with bones, kidneys, liver)

0.037

2.15 (1.40–3.29)

Were not in a situation where they felt comfortable taking their pills (privacy) 2.28 (1.34–3.87)
Have trouble swallowing pills

Reasons for
switching ART
regimen

0.44 (0.29–0.67)

0.001
0.001
0.009

3.52 (1.79–6.94)

<0.001

2.56 (1.45–4.51)

0.001

0.80 (0.52–1.22)

0.300

4.13 (2.14–7.99)

<0.001

1.34 (0.85–2.10)

0.209

1.86 (1.13–3.05)
1.49 (0.74–2.96)

0.014
0.261
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DISCUSSION

Concerns about drug tolerability or side effects were major
factors contributing to non-initiation, stopping, or switching
of ART among PLHIV. Disparities were observed by various
sociodemographic and clinical factors; for example, females
had significantly higher prevalence of past DDI than males.
Furthermore, DDI experience increased with increasing
number of comorbidities. Providing simpler regimen
options is important for all PLHIV, including the elderly, as
they are more likely to encounter age-related comorbidities
in addition to physical and cognitive challenges that could
make adherence to complex regimens difficult26, 27. Previously
identified leading comorbidities reported by PLHIV are
chronic conditions which may require long-term medical
management and predispose patients to polypharmacy,
especially those individuals with multimorbidities13. Our
results showed that individuals with polypharmacy were
more likely to report suboptimal health in all domains, as
well as suboptimal adherence and a variety of concerns over
antagonistic or negative treatment effects. Meeting the fourth
‘90’ target of improving quality of life among PLHIV, calls for
holistic care that considers patients’ concerns, comorbidities,
priorities, and preferences when starting or switching HIV
medication to minimize the impact of HIV treatment on dayto-day aspects of life15, 28.
The World Health Organization, and The European AIDS
Clinical Society (EACS) recommend a ‘treat all model of care
(test and treat)’; according to EACS, ‘ART should always be
recommended irrespective of the CD4 count’29, 30. Yet, 26.2%
of HCPs felt there was no need to start treatment because
their patients’ HIV RNA and CD4 counts were within good
levels. More so, 35.5% of HCPs cited patient unwillingness/
undecidedness to start treatment as the barrier to
commencing ART. Healthcare providers can positively
impact ART initiation and adherence by tailoring treatment
to address specific concerns patients may have about ART,
including treatment options that address identified issues
such as concerns over immediate or long-term negative
treatment impacts. HCPs can also provide patients with
information on new treatment options to help them
make well-informed decisions. Besides virologic control,
considering patients’ preferences in relation to quality of life
when planning treatment can accelerate progress towards
reaching targets aimed at improving treatment adherence
and quality of life15.
Strengths and limitations
The strength of this study is exploring both PLHIV and HCP
perspectives regarding barriers to the HIV care cascade in
four countries that together account for the highest HIV
burden in Western Europe31. Self-reported HIV diagnosis
was followed by a confirmed ascertainment of HIV status
for all PLHIV. Nonetheless, limitations exist. First, the
HCP and PLHIV data in each country may not be directly
comparable as the institutions from which the HCPs were

mostly sampled from may not necessarily reflect places
where sampled PLHIV routinely access care. Second, these
are cross-sectional analyses and only associations can be
drawn. Third, neither the HCP nor the PLHIV data may
be fully representative of the respective countries or the
region, because of the non-probabilistic sampling. Finally,
our definition of polypharmacy was conservative as it did
not fully account for all medications that participants may
have been taking. While number of medications is strongly
associated with number of diagnoses, they are not the same.
For example, cardiovascular and pulmonary disease are
likely associated with more medications than some other
conditions. Future analysis should consider number of
medications as well as number of conditions.

CONCLUSIONS

A significant unmet need remains for PLHIV relating
to co-management of comorbidities and associated
challenges such as polypharmacy. Among the four
countries in Western Europe that participated in the study,
prevalence of polypharmacy ranged from 24.2% to 48.0%.
Polypharmacy was associated with suboptimal self-rated
health, suboptimal adherence, and concerns about the
risk of long-term negative/antagonistic impacts from ART
intake. DDI experience increased with increasing number of
comorbidities. Furthermore, DDIs and medical conditions
that interfered with ART dosing were cited by HCPs as
reasons for stopping, switching, or skipping ART. Simplified
ART regimens with fewer medicines may help reduce the
risk of DDIs and improve treatment adherence among PLHIV.
Holistic care that provides simplified regimens to medically
complex patients can help improve treatment outcomes.

REFERENCES

1. Mahy M, Autenrieth CS, Stanecki K, Wynd S. Increasing trends
in HIV prevalence among people aged 50 years and older:
evidence from estimates and survey data. AIDS. 2014; 28(suppl
4):S453-S459. doi:10.1097/QAD.0000000000000479
2. Marcus JL, Leyden WA, Alexeeff SE, et al. Comparison
of Overall and Comorbidity-Free Life Expectancy
Between Insured Adults With and Without HIV Infection,
2000-2016. JAMA Netw Open. 2020; 3(6):e207954.
doi:10.1001/jamanetworkopen.2020.7954
3. Guaraldi G, Malagoli A, Calcagno A, et al. The increasing
burden and complexity of multi-morbidity and polypharmacy
in geriatric HIV patients: a cross sectional study of people
aged 65 – 74 years and more than 75 years. BMC Geriatr.
2018; 18(1):99. doi:10.1186/s12877-018-0789-0
4. Fortin M, Soubhi H, Hudon C, Bayliss EA, van den Akker M.
Multimorbidity's many challenges: Time to focus on the
needs of this vulnerable and growing population. BMJ. 2007;
334(7602):1016-1017. doi:10.1136/bmj.39201.463819.2C
5. Ritchie C. Health Care Quality and Multimorbidity:
The Jury is Still Out. Med Care. 2007; 45(6):477-479.
doi:10.1097/MLR.0b013e318074d3c1

Popul. Med. 2022;4(July):20
https://doi.org/10.18332/popmed/151521

14

Research Paper | Population Medicine

6. Wolff JL, Starfield B, Anderson G. Prevalence, Expenditures,
and Complications of Multiple Chronic Conditions in the
Elderly. Arch Intern Med. 2002; 162(20):2269-2276.
doi:10.1001/archinte.162.20.2269
7. Shrestha RK, Schommer JC, Taitel MS, et al. Costs and CostEffectiveness of the Patient-Centered HIV Care Model: A
Collaboration Between Community-Based Pharmacists and
Primary Medical Providers. J Acquir Immune DeficSyndr.
2020; 85(3):e48-e54. doi:10.1097/QAI.0000000000002458
8. Maiorana A, Steward WT, Koester KA, et al. Trust,
confidentiality, and the acceptability of sharing HIV-related
patient data: lessons learned from a mixed methods study
about Health Information Exchanges. Implement Sci. 2012;
7:34. doi:10.1186/1748-5908-7-34
9. Masnoon N, Shakib S, Kalisch-Ellett L, Caughey GE. What
is polypharmacy? A systematic review of definitions. BMC
Geriatr. 2017; 17(1):230. doi:10.1186/s12877-017-0621-2
10. Justice AC, Gordon KS, Skanderson M, et al. Nonantiretroviral
polypharmacy and adverse health outcomes among HIVinfected and uninfected individuals. AIDS. 2018; 32(6):739749. doi:10.1097/QAD.0000000000001756
11. Gimeno-Gracia M, Crusells-Canales MJ, Armesto-Gómez
FJ, Compaired-Turlán V, Rabanaque-Hernández MJ.
Polypharmacy in older adults with human immunodeficiency
virus infection compared with the general population.
Clin Interv Aging. 2016; 11:1149-1157. doi:10.2147/CIA.
S108072
12. Greene M, Steinman MA, McNicholl IR, Valcour V.
Polypharmacy, Drug-Drug Interactions, and Potentially
Inappropriate Medications in Older HIV-Infected Adults. J Am
Geriatr Soc. 2014; 62(3):447-453. doi:10.1111/jgs.12695
13. Okoli C, de Los Rios P, Eremin A, Brough G, Young B, Short
D. Relationship Between Polypharmacy and Quality of Life
Among People in 24 Countries Living With HIV. Prev Chronic
Dis. 2020; 17:E22. doi:10.5888/pcd17.190359
14. 2020 Global AIDS Update — Seizing the moment — Tackling
entrenched inequalities to end epidemics. UNAIDS. July 6,
2020. Accessed June 20, 2022. https://www.unaids.org/en/
resources/documents/2020/global-aids-report
15. Lazarus JV, Safreed-Harmon K, Barton SE, et al. Beyond viral
suppression of HIV - the new quality of life frontier. BMC
Med. 2016; 14:94. doi:10.1186/s12916-016-0640-4
16. Clark L, Karki C, Noone J, et al. Quantifying people living
with HIV who would benefit from an alternative to daily
oral therapy: Perspectives from HIV physicians and
people living with HIV. Popul Med. 2020; 2(October):1-18.
doi:10.18332/popmed/126632
17. Akinwunmi B, Buchenberger D, Scherzer J, et al. Factors
associated with interest in a long-acting HIV regimen:
perspectives of people living with HIV and healthcare
providers in four European countries. Sex Transm Infect.
2021; 97(8):566-573. doi:10.1136/sextrans-2020-054648
18. de Los Rios P, Okoli C, Punekar Y, et al. Prevalence,
determinants, and impact of suboptimal adherence to HIV
medication in 25 countries. Prev Med. 2020; 139:106182.

doi:10.1016/j.ypmed.2020.106182
19. Okoli C, Van de Velde N, Allan B, Hardy WD, Corbelli GM,
Muchenje M, et al. Regional differences in perceived treatments
needs and priorities in relation to antiretroviral therapy among
people living with HIV in 25 countries. Prev Med (Baltim).
2021; 142:106372. doi:10.1016/j.ypmed.2020.106372
20. Okoli C, Brough G, Allan B, et al. Shared Decision Making
Between Patients and Healthcare Providers and its
Association with Favorable Health Outcomes Among People
Living with HIV. AIDS Behav. 2021; 25(5):1384-1395.
doi:10.1007/s10461-020-02973-4
21. Okoli C, Van de Velde N, Richman B, et al. Undetectable
equals untransmittable (U = U): awareness and associations
with health outcomes among people living with HIV
in 25 countries. Sex Transm Infect. 2021; 97(1):18-26.
doi:10.1136/sextrans-2020-054551
22. Kuznetsov S, Eremin A, Zaytseva E, et al. Treatment
challenges and health conditions among people living
with HIV with or without substance use disorder
in the Russian Federation. AIDS Care. 2021;1-6.
doi:10.1080/09540121.2021.1960945
23. Department of Health and Human Services Panel on
Antiretroviral Guidelines for Adults and Adolescents.
Guidelines for the Use of Antiretroviral Agents in Adults and
Adolescents with HIV. Accessed September 2021. https://
clinicalinfo.hiv.gov/sites/default/files/guidelines/archive/
AdultandAdolescentGL_2021_08_16.pdf
24. FUZEONTM (enfuvirtide) for Injection. Roche Laboratories
Inc., Trimeris, Inc.; 2003. March 2003. Accessed June 20,
2022. https://www.accessdata.fda.gov/drugsatfda_docs/
label/2003/021481lbl.pdf
25. Spieker MR. Evaluating Dysphagia. Am Fam Physician.
2000;61(12):3639-3648. Accessed June 20, 2022. https://
www.aafp.org/pubs/afp/issues/2000/0615/p3639.html
26. Altice F, Evuarherhe O, Shina S, Carter G, Beaubrun AC.
Adherence to HIV treatment regimens: systematic literature
review and meta-analysis. Patient Prefer Adherence. 2019;
13:475-490. doi:10.2147/PPA.S192735
27. Raffi F, Yazdanpanah Y, Fagnani F, Laurendeau C, Lafuma
A, Gourmelen J. Persistence and adherence to singletablet regimens in HIV treatment: a cohort study from
the French National Healthcare Insurance Database.
J AntimicrobChemother. 2015; 70(7):2121-2128.
doi:10.1093/jac/dkv083
28. Kall M, Marcellin F, Harding R, Lazarus JV, Carrieri
P. Patient-reported outcomes to enhance personcentred HIV care. Lancet HIV. 2020; 7(1):e59-e68.
doi:10.1016/S2352-3018(19)30345-5
29. World Health Organization. CONSOLIDATED GUIDELINES
ON THE USE OF ANTIRETROVIRAL DRUGS FOR TREATING
AND PREVENTING HIV INFECTION: RECOMMENDATIONS
FOR A PUBLIC HEALTH APPROACH. 2nd ed. World Health
Organization; 2016. Accessed June 20, 2022. http://apps.
who.int/iris/bitstream/10665/208825/1/
30. European AIDS Clinical Society. GUIDELINES: Version

Popul. Med. 2022;4(July):20
https://doi.org/10.18332/popmed/151521

15

Research Paper | Population Medicine

9.1. European AIDS Clinical Society; 2018. October 2018.
Accessed June 20, 2022. https://www.eacsociety.org/
files/2018_guidelines-9.1-english.pdf
31. European Centre for Disease Prevention and Control, WHO
Regional Office for Europe. HIV/AIDS surveillance in Europe
2020: 2019 data. WHO Regional Office for Europe; 2020.
Accessed June 20, 2022. https://www.ecdc.europa.eu/sites/
default/files/documents/hiv-surveillance-report-2020.pdf

ACKNOWLEDGMENTS
Authors are employees of ViiV Healthcare. No copyrighted materials,
surveys, instruments, or tools were used in this study. Data analyses and
medical writing services were provided by Zatum LLC.

CONFLICTS OF INTEREST
The authors have each completed and submitted an ICMJE Form for
Disclosure of Potential Conflicts of Interest. The authors declare that
they have no competing interests related to the current work. C. Okoli,
L. Finkielsztejn, A. Appiah and P. de los Rios report being employees
of ViiV Healthcare. L. Finkielsztejn also reports owning stocks from
GlaxoSmithKline and ViiV Healthcare.

ETHICAL APPROVAL AND INFORMED CONSENT
Ethical approval was not required as this was a secondary analysis of
data from three existing surveys. Participants gave informed consent.

DATA AVAILABILITY
The data supporting this research are available from the authors on
reasonable request.
PROVENANCE AND PEER REVIEW
Not commissioned; externally peer reviewed.

FUNDING
This work was supported by ViiV Healthcare.

Popul. Med. 2022;4(July):20
https://doi.org/10.18332/popmed/151521

16

