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Abstract

Purpose: To describe the comorbidities and drug prescriptions in a cohort of people living with HIV/AIDS
(PLWHA).

Methods: Descriptive, observational, retrospective study of free-world and incarcerated PLWHA. Data were
obtained from electronic and paper-based medical records. A standardized data recording process was used.
Hypotheses were tested using the Chi-square test, Student’s T-test, or Mann-Whitney U-test, as appropriate..

Findings: The study included 271 patients. Of those, 235 (87%) had one or more comorbidities, and the
number of those increased with age. The mean daily pill burden was 5.4 (standard deviation [SD] 3.5). In our
sample, 86.3% people were taking > three pills and 53.9% > five each day. The incarcerated patients (38.4%
of the total) were younger than their free-world counterparts (43.82 years, SD 6.47 versus 50.41 years, SD
7.63; p < 0.001). In the free-world PLWHA, there was a higher percentage of hypertension (15.6% versus
2.9%), dyslipidemia (21.6% versus 7.7%), and cancer (11.4% versus 2.9%), while inmates had a higher
prevalence of mental illness (61.5% versus 48.5%), hepatitis C virus (HCV) infection (87.5% versus 39.5%),
and cirrhosis (16.3% versus 2.4%). In regression analysis the strongest associations were found for diabetes
mellitus (OR 11.371; Clgsy 1.267-102.077; p=0.03), mental disease (OR 7.059; Clgso, 3.929-12.682;
p<0.001) and chronic obstructive pulmonary disease (OR 6.665; Clgsy, 1.478-30.06; p=0.014). It is also
noteworthy that imprisonment was found associated with polypharmacy (OR 2.150; Clgsy 1.162-3.976:
p=0.015).

Originality/Value: Comorbidities and polypharmacy were frequent in our study. The pattern of
comorbidities is very different between free-world and incarcerated PLWHA.
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1. INTRODUCTION future, as the age of patients infected with HIV
increases.(5) The frequent polypharmacy in
these patients due to their comorbidities is
associated with a decrease in ART
adherence;(6) the appearance of resistance,
interactions, and toxicities;(7,8) and an
increased risk of hospital admittance and

There has been a notable increase in life
expectancy in people living with HIV/AIDS
(PLWHA) related to current antiretroviral
therapies (ART).(1) Thus, this group of patients
is increasingly older, with associated
comorbidities and  diverse  concomitant

treatments.(2,3) These comorbidities are more
prevalent in PLWHA than in the general
population.(4) They are associated with a
prolonged period of immunosuppression as well
as with inflammation, immune hyperactivation
and the use of high doses of ritonavir.(4)
Mathematical models suggest that these
comorbidities will only be more frequent in the
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death.(9)

Incarcerated people have many differences
compared to free-world patients. Incarcerated
patients have a higher prevalence of HIV
infection, hepatitis C virus (HCV), hepatitis B
virus (HBV), and tuberculosis.(10) This higher
prevalence is mainly attributed to the
criminalization of drug use. Mental illness has
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also been reported to have a higher prevalence
in incarcerated people than in free-world
patients.(11) Research has mainly been focused
on differences in the general population and
scarce information exists about PLWHA. One
report has described a higher prevalence of

mental illness and substance abuse in
incarcerated HIV-infected patients than among
HIV-negative incarcerated patients.(12)

However, it is unclear whether incarcerated
PLWHA have different comorbidities compared
to free-world PLWHA. As the comorbidities
could be different, we could also expect
differences in polypharmacy.

Understanding polypharmacy in patients on
ART is a relevant topic to avoid possible
interactions and toxicities and to analyze the
impact that different treatments have on
adherence and infection control. There is room
for improvement in linkage to care after
imprisonment and it has been shown that
addressing comorbidities during imprisonment
has the potential to increase long-term HIV-
outcomes.(13,14) It is with this in mind that the
present study has been conceived, with the
primary aim of describing the most frequent
comorbidities and prescription medications in a
cohort of free-world and incarcerated PLWHA
attended at the General University Hospital of
Elda, Alicante, Spain. Our secondary aim is to
describe the differences in comorbidity and
polypharmacy among these two groups.

2. MATERIAL AND METHODS

2.1.Study  Design,
Population

Setting, Included

Observational, descriptive, retrospective study,
analyzing the pharmacological treatments and
comorbidities of PLWHA on ART, followed up
as outpatients in Internal Medicine/Infectious
Diseases of the General University Hospital of
Elda. Around 300 PLWHA are treated in our
outpatient clinics. All patients on follow-up
during the study period were included. This
hospital attends a health department of 200,000
inhabitants and is the second largest in the
number of beds in the province of Alicante,
Spain. In our outpatient clinics, we also attend
the HIV-infected patients that are referred to our
unit from the local prison. The patients are
referred to our clinic at the discretion of the
prison physician.
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2.2.Variables, Data
Communication

Collection, and

We collected data on the following variables:
sex, birthdate, year of HIV diagnosis, risk
factors in the acquisition of HIV, CD4, viral
load, current ART, ART treatment experience,
self-reported adherence (routinely documented
in the medical record), concomitant treatments,
type of prescription drugs, interactions with
ART, daily pill burden, polypharmacy,
comorbidities, illicit drug use.

We determined that comorbidities were present
when these were included in the clinical history.
We considered that patients were taking only the
prescriptions that appeared on their clinical
history. We defined polypharmacy as present in
people taking five or more different pills per
day, including ART. (9) The database of the
University of Liverpool was used to identify the
contraindicated ART/non-ART interactions and
those that require adjustments in dosage.(15)

Data were collected in a consecutive sample of
patients from June 1, 2014, to June 1, 2015. The
sources of data used were patients’ paper-based
clinical histories, the hospital’s electronic
medical records program, “Hospital Discharge”,
and the outpatient electronic medical records
program, "ABUCASIS". When there was no
record of comorbidities from those sources, we
understood that none were present and that
patients were not taking any other medication.
We implemented a standardized protocol using
a paper-based booklet of data collection forms;
these data were then entered into an electronic
database using the SPSS statistical package,
v15.0 (SPSS Inc. Chicago, IL). We double-
checked the data for consistency and gaps.

The STROBE statement was followed during
the development of this article.(16)

2.3. Statistical Analysis

Statistical analysis was carried out using the
SPSS 15 program (SPSS Inc. Chicago, IL). For
the descriptive analysis, we used the usual
parameters of mean and standard deviation (SD)
for the quantitative variables with a normal
distribution, and the median and interquartile
range (IQR) for quantitative variables with a
non-normal distribution. Qualitative variables
are expressed as percentages. The comparison of
quantitative variables was performed using the
Student’s T-test or the Mann-Whitney U-test,
depending on whether or not the data followed a
normal distribution. We analyzed the qualitative
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variables using the Chi-square test, with Fisher’s
correction when appropriate. P values of less
than 0.05 were considered statistically
significant. A logistic regression multivariate
analysis was performed to identify factors
associated with polypharmacy.

2.4. Ethical Aspects

Patient data were anonymized to ensure
confidentiality. The study was approved by the
Ethics Committee of the Department of Health
of Elda.

3. RESULTS
3.1.General

Patient Characteristics

Number of
comorbidities
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Figurel. Distribution of the Number of Comorbidities by Age Group

A total of 271 patients were included in the
study with a mean age of 47.88 years (SD 7.88,
range 20 to 81); 82.3% were males. The
percentage of patients over 50 was 31.6%, and
over 60, 7.0%. Most (80.1%) had an
undetectable viral load (< 20 copies/mL), and
the median value of CD4 was 495.5 cells/mL
(IQR 306 to 678). Of the total sample, 167
patients were free, and 104 were inmates at a

correctional facility. The mean duration of HIV
infection was 17.7 years (SD 7.38).

A total of 235 (87%) patients had one or more
comorbidity, and the number of these increased
with age, presenting a positive and significant
correlation (r = 0.14, p = 0.021, figure 1). The
most prevalent comorbidities were co-infection
with hepatitis C virus (HCV), mental illness and
dyslipidemia (figure 2).

70,0%

60,0%

50,0%

40,0%

30,0%

20,0%

10,0%

0,0% -

Comorbidities

Figure2. Main Comorbidities of Patients Included. AHT: Arterial Hypertension; DM: Diabetes Mellitus; DLP:
Dyslipidemia; MI: Mental Iliness; COPD: Chronic Obstructive Pulmonary Disorder; CKD: Chronic Kidney

Disease; HCV: Hepatitis C Virus; HBV: Hepatitis B Virus.

The mean daily pill burden was 5.4 (SD 3.5);
86.3% were taking three or more per day, and
53.9% were taking five or more. The most
commonly prescribed drugs were psychotropics
(n = 133, 49.1%), mostly benzodiazepines (n =
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69, 25.5%), analgesics (n = 56, 20.7%), proton
pump inhibitors (n = 53, 19.6%),
antihypertensive drugs (n = 28, 10.3%), and
lipid-lowering agents (n = 34, 12.5 %) (figure3).
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Figure 3. A) Antiretroviral Drugs Prescribed. B) Non-Antiretroviral Drugs Prescribed. PPI: Proton Pump

Inhibitors

The most commonly prescribed ART was
TDF/FTC/EFV (figure 3), with 81.9% of the
patients following a treatment regimen based on
TDF. We identified interactions requiring

Tablel. Comparison between Free-World and

dosage adjustments in 74 (27.3%) patients but
no contraindicated combinations.

3.2.Differences between Free-World and
Incarcerated Patients

Incarcerated PLWHA. Demographic-Epidemiologic

Characteristics and Pattern of Comorbidities. PDA: Parenteral Drug Addiction; AHT: Arterial Hypertension;
DM: Diabetes Mellitus; DLP: Dyslipidemia; MI: Mental Iliness; COPD: Chronic Obstructive Pulmonary

Disorder; CKD: Chronic Kidney Disease; N/A: Not Available; HCV: Hepatitis C; HBV: Hepatitis B Virus.

A) Demographic-Epidemiologic Incarcerated Free-World P Value
Characteristics N=104 N=167
Males 104 (100%) 119 (71.3%) <0.001
Treatment-experienced 68 (68.7%) 109 (72.7%) 0.55
Risk factors in HIV acquisition:
PDA
85 (93.4%) 78 (65%)
\?ee;‘tfgl 5 (5.5%) 42 (35%) <0.001
N/A 1 (1.1%) 0 (0%)
13 (12.5%) 47 (28.1%)
Adherence 96 (94.1%) 155 (92.8%) 0.67
B) Comorbidities
Cancer 3 (2.9%) 19 (11.4%) 0.012
AHT 3 (2.9%) 26 (15.6%) 0.001
DM 3 (2.9%) 10 (6%) 0.245
DLP 8 (7.7%) 36 (21.6%) 0.003
Ml 64 (61.5%) 81 (48.5%) 0.036
Cardiopathy 3 (2.9%) 10 (6%) 0.241
COPD 4 (3.8%) 12 (7.2%) 0.301
Cirrhosis 17 (16.3%) 4 (2.4%) < 0.001
CKD 1 (1%) 6 (3.6%) 0.184
HCV 91 (87.5%) 66 (39.5%) <0.001
HBV 2 (1.9%) 11 (6.6%) 0.14
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In our sample, 38.4% of the patients were
inmates at a correctional facility, and this group
was younger than their free-world counterparts
(mean inmate age: 43.82 years, SD 6.47 versus
mean free-world age: 50.41 years, SD 7.63; p <
0.001). The pattern of comorbidities was also
different: free-world patients had a greater
prevalence of hypertension (15.6% versus 2.9%;
p=0.001), dyslipidemia (21.6% versus 7.7%;
p=0.003), and cancer (11.4% versus 2.9%;
p=0.012), while inmates were more likely to
have mental illnesses (61.5% versus 48.5%;

0.036), HCV infection (87.5% versus 39.5%;
p<0.001) and cirrhosis of the liver (16.3%
versus 2.4%; p<0.001) (table 1).

The concomitant medications prescribed with
ART (Table 2) were also different. There was a
greater percentage of free-world patients taking
proton pump inhibitors (25.1% versus 10.6%;
p=0.003), antihypertensive drugs (15.6% versus
1.9%; p<0.001), and lipid-lowering agents
(16.8% versus 5.8%; p=0.008), and more
inmates taking psychotropic medications (59.6%
versus 42.5%; p=0.006).

Table2. Most Frequently Prescribed Drugs. Hypothesis Testing was Carried out Using the Chi-Square Test.

PPI: Proton Pump Inhibitors.

Medication Incarcerated Free-world P value
Lipid-lowering agents 6 (5.8%) 28 (16.8%) 0.008
PPI 11 (10.6%) 42 (25.1%) 0.003
Psychotropics 62 (59.6%) 71 (42.5%) 0.006
Beta-blockers 2 (1.9%) 6 (3.6%) 0.43
Analgesics 26 (25%) 30 (18%) 0.164
Antidiabetics 4 (3.8%) 7 (4.2%) 0.889
Antibiotics 7 (6.7%) 12 (7.2%) 0.887

Antihypertensives 2 (1.9%) 26 (15.6%) <0.001
Bronchiodilators 6 (5.8%) 11 (6.6%) 0.787

The mean daily pill burden among incarcerated
patients was higher than in the free-world group
(6.2, SD 3.87 versus 4.9, SD 3.18; p = 0.004).
However, the proportion of patients with drug
interactions necessitating dosage adjustments
was similar between the two (42.4% of inmates
and 31.9% of free-world patients; p = 0.127).

3.3. Multivariate analysis

A multivariate logistic regression analysis was
undertaken and is presented in Table 3. It is

noteworthy that the strongest associations were
found for diabetes mellitus (OR 11.371; Clgsy
1.267-102.077; p=0.03), mental disease (OR
7.059; Clgsy, 3.929-12.682; p<0.001) and
chronic obstructive pulmonary disease (OR
6.665; Clgsy, 1.478-30.06; p=0.014). It is also
noteworthy that imprisonment was found
associated with polypharmacy (OR 2.150; Clgsg,
1.162-3.976: p=0.015).

Table3. Multivariate Logistic Regression Analysis of Factors Associated with Polypharmacy

Variable Odds ratio 95% Confidence Interval P value
Diabetes mellitus 11.371 1.267-102.077 0.030
Mental disease 7.059 3.929-12.682 <0.001
Chronic obstructive

nulmonary disease 6.665 1.478-30.060 0.014
Acrterial hypertension 3.828 1.191-12.302 0.024
Dyslipidemia 2.931 1.198-7.175 0.019
Imprisonment 2.150 1.162-3.976 0.015

4. DISCUSSION

In our study, we observed a high prevalence of
comorbidities, with 87% of the patients having
at least one apart from HIV. The most frequent
comorbidities were HCV co-infection, mental
illness, and dyslipidemia. These comorbidities
have been reported as frequent comorbidities in
PLWHA in other studies.(17,18) Likewise, over
half of the patients had polypharmacy. The most
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frequent non-ART drug prescribed was a
psychotropic drug, mainly benzodiazepines,
reflecting the frequent association of HIV with
mental disease.

The comorbidities associated with HIV infection
and the potential drug interactions are different
in different groups, as is clear from the
variations observed between the group of
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patients who were detained in a correctional
facility and those who were free. In the
collective of free-world patients, the most
frequent comorbidities were hypertension,
dyslipidemia, and cancer (AIDS- and non-
AIDS-defining cancers). Inmate patients, on the
other hand, were more likely to have an HCV
co-infection or a mental disorder. We believe
that the higher age of the free-world population
explains the increased prevalence of age-
associated comorbidities. The patients at the
correctional facility, on the other hand,
presented more frequently with a history of
parenteral drug use and therefore showed a
higher prevalence of diseases associated with
this behavior. The common co-existence of
mental illness and HCV infection hints at
possible interactions in this group of patients
between the psychotropic drugs and the direct-
acting antivirals (DAA) used to treat HCV.

Given the high prevalence of diagnosis of
mental disorders and the frequent prescription of
psychotropic drugs, efforts to tackle these
diseases during imprisonment are noted and
should lead to improved linkage to care after
release.

Despite the fact that 82% of the patients were
receiving antiretroviral regimens including
tenofovir, the prevalence of kidney disease was
very low, which suggests an adequate control
and monitoring of renal function in our sample,
although the mean age admittedly was under 50.
As the population ages and the treatments
continue, we will likely see an increase in the
number of patients with renal deterioration.

The mean daily pill burden was 5.4 (SD 3.5). In
other studies, the median daily pill burden
oscillated between four and six, which is
consistent with our series.(19,20) Although most
patients had polypharmacy, we did not find any
contraindicated interactions in our patients’
prescriptions. However, it was necessary to
adjust the dosages of different drugs in a third of
our patients. This finding reflects the practices
and the skills of the professionals responsible
for caring for and prescribing treatments for
PLWHA. Other studies have reported similar
findings, with infrequent co-prescriptions of
contraindicated drugs.(19) Nevertheless, the
mean age of our cohort is relatively low, and the
risk of interactions has been reported with
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greater frequency in patients of advanced
age.(21) Green studied a cohort of patients over
60, finding a median daily pill burden of 13;
70% had at least one relevant interaction
requiring consideration of a treatment
modification, and in 11%, the interaction
required avoidance of the combination. Also,
52% of the patients were taking one or more
medications that were potentially
inappropriate.(21) In a study in 151 people with
a similar mean age to our cohort, Zhou observed
a burden of eight pills per day, with a significant
association between the length of antiretroviral
treatment and the presence of more than three
comorbidities with the pill burden.(22) Given
these findings, simplification strategies hold
considerable interest, as does the use of
combinations  with  low  frequency of
interactions, such as those based on integrase
inhibitors.(23-25)

The high percentage of free patients taking
proton pump inhibitors is noteworthy. This
proportion could be even higher, as patients
frequently take omeprazole on their own and
without telling their doctor. For this reason, it is
necessary to take care in prescribing proton
pump inhibitors in these patients, as they have
been shown to interact with both ART and DAA
for HCV.(26-29)

In contrast to previous studies, we did not find
age to have a statistically significant association
with polypharmacy.(30) This finding could be
because our population is relatively young, but
also because we included disaggregated
comorbidities in the regression analysis.
Indicating that it is not the age per see that is
associated with polypharmacy, but rather it is
the different comorbidities that happen to be
more prevalent at advanced ages.

Our research has the inherent limitations of a
retrospective study, although we did consult
diverse information sources to minimize the risk
of missing data. In that sense, the low
percentage of patients diagnosed with chronic
obstructive pulmonary disorder (COPD) was
noteworthy considering the high prevalence of
smoking in our cohort. This disease may have
been more present, but underdiagnosed, in our
sample, and therefore it is not reflected in our
data.

Moreover, there is a certain risk of selection bias
in the group of incarcerated patients, as only a
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few PLWHA are referred to our center from the
correctional facility, and one of the referral
criteria is infection with HCV. This fact could
have influenced the high prevalence of HCV
infection that we observed in this group.

Despite the high frequency of polypharmacy, we
did not detect problems with therapeutic
adherence. This absence could be because
adherence was measured by self-report, with all
the limitations that imply. However, there was a
high degree of virologic control, which does
suggest that the patients were taking the
prescribed treatment.

Finally, we note that the study was carried out in
a single center, and its findings may not apply to
other series in other centers. However, our
results are consistent with other publications on
Spanish and European series, with a high
frequency of comorbidities, polypharmacy and
potential drug interactions in
PLWHA.(2,4,20,25,31) Furthermore, it is
important to include the collective of
incarcerated patients, which is a frequently
neglected group that may present differential
characteristics that are important to their
management.

Our results allow us to conclude that both
comorbidities and polypharmacy were very
frequent in our population of PLWHA. Also, the
pattern of comorbidities is very different in
patients detained in correctional facilities, who
have more mental illnesses and HCV infections,
compared to free-world patients, who present
more comorbidities associated with advancing
age (hypertension, dyslipidemia, and cancer).
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