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Increased incidences of noninfectious comorbidities
among aging populations living with human
immunodeficiency virus in Ecuador: a multicenter
retrospective analysis
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Introduction: Besides the well-known increased risk of developing HIV-related infectious
comorbidities; compared with the general population, people living with HIV (PLHIV) may
also have an increased risk of developing noninfectious comorbidities (NICMs). This is the
first study intended to determine the NICMs rates affecting PLHIV who were under cART
regimen in Ecuador.

Methods: A total of 503 HIV-positive patients were evaluated during the period June 2015-
November 2016 and included in a multicenter retrospective, cross-sectional study conducted
in seven main government and nongovernment community-based hospitals in Ecuador.
Results: The average age of the participants was 39.2+11.9 years old and the majority of
them were male (67.2%). The average age at HIV diagnosis was 34.1 years old and cART in
average was started 15.9 months after HIV-diagnosis. Recruited patients were receiving
cART for an average of 59.2+40.2 months. Only 9.9% (n=50) of the patients did not show
any NICMs. Diabetes and pre-diabetes was found in 6% (n=30) and 16.3% (n=82) patients,
respectively; however, dyslipidemia and overweight/obesity was frequent, as they affected
41.4% (n=208) and 36.4% (n=183) patients, respectively. Sixty patients (11.9%) were
diagnosed with depression and 28.2% (n=142) of the studied subjects were found to have
other NICMs.

Conclusion: Prevalence of NICMs among subjects under cART was greater than that
reported among the Ecuadorian general population, therefore specific public health actions
are required to make patients aware of and prevent NICMs among PLHIV in Ecuador.
Keywords: HIV noninfectious comorbidities, people living with HIV, HIV combined
antiretroviral therapy, HIV diagnosis, HIV treatment, HIV in developing countries, HIV in
Ecuador

Introduction

In developing countries, the epidemic of human immunodeficiency virus (HIV) and
the growing prevalence of noninfectious comorbidities (NICMs) are interconnected
health crises.' Cardiovascular disease, hypertension, and diabetes mellitus all have
direct and indirect relationships with HIV and combined antiretroviral therapy
(cART). There is also a growing prevalence of NICMs in the populations of
many developing countries due to dietary and lifestyle changes and the increase
of life expectancies.' The implementation of combined antiretroviral therapy
(cART) therapy among HIV patients from developing countries has substantially
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increased the survival of these populations, as evidence,
Ugandan patients receiving cART can expect an almost
normal life expectancy.” As people living with HIV
(PLHIV) in developing countries are experiencing life
expectancies similar to those of the general population,
they may have an increased risk of developing noninfec-
tious comorbidities (NICMs) due to aging of the HIV
population, acquiring HIV at older ages, the disease itself,
and the use of long-term ART.>™®

NICMs among PLHIV include: HIV-associated neuro-
AIDS-defining
mortality,” diabetes, dyslipidemias, chronic kidney disease,

cognitive disorders,’ illness,8 and
etc.,'® which may be driven by a variety of factors not
limited to aging of the populations living with HIV, acquir-
ing of HIV at older ages, delayed diagnosis, immune
senescence,'' and differential response to antiretroviral
therapy (ART)."

Although prevalence rates of human immunodefi-
ciency virus (HIV) in Latin America remain stable
(between 0.2% and 0.7%)," in other populations living
with the virus the epidemic is globally expanding among
men who have sex with men (MSM) independently of
country or gross domestic product. In 2013, the United
Nations estimated between 0.3% and 0.7% of adults
aged 15-49 years old were living with HIV in
Ecuador.'> In addition, according to the Ecuadorian
Ministry of Public Health and its National
Epidemiological Program of HIV/AIDS, in 2014 there
were 6,765 subjects under combination antiretroviral
therapy (cART)-treated HIV, and 72.5% of cases of
those people were between 20 and 44 years old.'®

The HIV epidemic in Ecuador has been reported to be
concentrated among high risk populations. Previous
research conducted in two major cities of Ecuador esti-
mated the prevalence of HIV among MSM to be 14.5% in
Quito and 27.8%
Esmeraldas MSM estimated a prevalence of 10%'® and
among Female Commercial Sex Workers (FCSW) 0.7%."°

In Ecuador, cART was introduced more than 10 years

. a1 . .
in Guayaquil,'” meanwhile in

ago and provided free of charge by the government. For
that reason, there are national treatment guidelines for
PLHIV requiring patients to visit the clinics frequently to
monitor viral load, response to treatment and overall
health. However, there is no data on the noninfectious
diseases affecting people under the antiretroviral regimen.
Thus, the aim of this study was to determine the NICMs
affecting people living with HIV infection while receiving

cART in Ecuador and the association between cART and
NICMs prevalence.

Methods

This was a multicenter retrospective cross-sectional study
conducted between June 2015 and November 2016 at seven
public community-based hospitals that provide services to
most of the PLHIV in Ecuador including the capital Quito,
the main port Guayaquil, and the border port Machala.
Based on the total number of diagnosed patients registered
by the Ecuadorian Ministry of Public Health in 2014 and
using 80% power with an estimated error of 5%, a proper
sample size was determined. Those cases were later distrib-
uted according to the demographic density of each hospital
they attended. A simple randomized sample was implemen-
ted to select the participants at each research center.

Access to medical records and data analysis was
approved by the Human Research Ethics Committee
from Universidad San Francisco de Quito (2014-
168IN). It was a retrospective study using data already
collected, patient data was anonymized in accordance
with the Declaration of Helsinki and patients’ written
consent was not obtained. Moreover, a waiver from the
Human Research Ethics Committees was obtained.

The investigator or qualified designee reviewed all
inclusion and exclusion criteria to ensure that the subject
qualified for the study. Criteria for inclusion in the study
was: 1) HIV positive; 2) adults 21 years or older at the
beginning of the data collection period; and 3) patients
with active charts who had been receiving health care at
that clinic for 6 months or longer. Records were excluded
if: 1) AIDS stages 3 and 4 had already been diagnosed as
defined by World Health Organization (this group was
excluded due to the possibility of specific comorbidities
not necessarily associated with those not having AIDS); 2)
Pregnant women (this group was excluded because during
pregnancy women can present comorbid conditions not
necessarily related to HIV status); and 3) patients that
participated in a clinical trial during the period of the
sample selection or that are currently enrolled in
a clinical trial.

The following demographic information was collected
from each patient: date of birth (to calculate age in years),
gender (male, female, or transgender), weight (in kilo-
grams), height (in centimeters). The weight and height
were used to calculate the Body Mass Index (BMI). Age
at HIV diagnosis was also registered and then grouped into
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four pre-defined groups: younger than 26, 26-30, 3140,
and older than 40 years old.

The following comorbidities, post-HIV infection, were
assessed: 1) history of acute coronary syndrome, angina
pectoris, congestive heart failure, or revascularization proce-
dure; 2) pre-diabetes or diabetes mellitus; 3) hypertension,
dyslipidemia, previous stroke/transient ischemic attack
(TTA), peripheral vascular disease, or chronic kidney disease;
4) smoker/history of smoking, history of drug/alcohol abuse,
overweight/obesity, chronic Hepatitis C, chronic Hepatitis B,
tuberculosis, depression, lipodystrophy, fat accumulation,
and osteoporosis; and 5) Any other comorbid condition
described in the patient’s record was also documented. In
all cases, the treating physician defined clinical events.

Descriptive statistics were used to summarize patient
demographics, morbidity, and clinical characteristics. For the
inferential statistical analysis, Pearson Chi-Square tests and
ANOVA were calculated to assess the possible association
of cART beginning and duration with NICMs prevalence and
a p-value <0.05 was consider as significant.

Results

A total of 503 patients were analyzed. Average age was
39.2 (SD 11.9) years old and there was a predominance of
males (67.2%). Interestingly, average age at HIV diagnosis
was 34.1 years old and it was equally distributed among
the pre-defined groups.

Thirty percent of patients began treatment early, during
the first month after diagnosis. Another 18% subjects began
their treatment up to 6 months after confirmation that they
had HIV and in 13% of the cases therapy initiated before the
first year. Treatment was initiated until 2 years after
diagnosis in 17% of the subjects, and unfortunately in 24%
of the patients, therapy did not start until more than 2 years.

Patients recruited in the study had been receiving
HIV-treatment for 59.2 (SD 40.2) months. From those,
19% have been treated for less than 24 months, 20%
between 24 and 48 months, and the remaining 51% had
been treated longer than 48 months and up to 244
months.

It is important to note that only 9.9% (n=50) of the
HIV-positive patients under cART regimen, did not show
any NICMs during the medical assessments. Table 1
shows the frequency of the different NICMs reported in
those patients.

About 8.5% (n=43) of the HIV patients under cART
regimen were active smokers or reported a history of smok-
ing, but nearly double (16.7%; n=84) had a history of drug/

Table 1 Noninfectious comorbidities (NICMs) among people
living with HIV and under combined antiretroviral therapy in

Ecuador

Comorbidity n %
Dyslipidemia 208 41.8
Overweight/obesity 183 36.4
Pre-diabetes 82 16.3
Depression 60 1.9
Hypertension 45 8.9
Diabetes 30 6.0
Osteoporosis 17 34
Lipodystrophy I 22
Psychosis 10 2.0
Peripheral vascular disease 9 1.8
Anxiety 5 1.0
Fat accumulation 2 0.4
Chronic kidney disease (any stage) 3 0.6
Previous stroke/TIA 2 0.4
Acute coronary syndrome | 0.2
Angina pectoris [ 0.2
Congestive heart failure | 0.2
Revascularization procedure | 0.2

Abbreviation: TIA, transient ischemic attack.

alcohol abuse. Although the main objective of this study
was NICMs, it is important to report the medical diagnosis
of tuberculosis (8.5%), chronic hepatitis C (4%), syphilis
(4%), genital herpes (1%), herpes zoster (<1%), HPV (1%),
and chronic hepatitis B (0.6%) in these patients.

Overall, 28.2% (n=142) of this population were found to
have other comorbidities like gastritis (5%), hypothyroidism
(3%), and low-weight/undernutrition (3%). Other diseases
reported a prevalence of 2% each, like anemia, seizures, and
gout. Additionally, there were a few cases of cancer, rheu-
matoid arthritis, asthma, hemorrhoids (1% each). Finally,
with a prevalence of less than 1% each: cellulitis, dermati-
tis, prostate hyperplasia, and hyperuricemia were found.

Age at HIV diagnosis was significantly related with later
development of prediabetes (p=0.006), hypertension
(»=0.0001), dyslipidemia (p=0.0001) and overweight/obe-
sity (p=0.03). Similarly, treatment duration was related with
development of prediabetes (p=0.008) and dyslipidemia
(»=0.0001). Also, there was a significant (p=0.0095) corre-
lation between earliest age at diagnosis and later treatment
initiation, while it was not related with gender (p=0.87).

Discussion
This study represents the whole population of HIV-positive
patients under cART from eight main hospitals and clinics
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from the government and nongovernment HIV treatment
centers in Ecuador. Thirty percent of the studied subjects
received early treatment (ie, within a month after
a confirmatory diagnosis), which increases their chances of
longer survival 2

Unfortunately, although in Ecuador the government
provides HIV treatment free of charge, almost 25% of
the diagnosed subjects did not receive it for more than 2
years after diagnosis. This delay, usually by patient deci-
sion, does not exclude them to maintain their right for
later free treatment, but together with the low rates of
voluntary testing in the general population suggest that
further transmission might be dramatically increased

explain the
16

and somehow growing problem in
Ecuadorian population.

Regarding noninfectious comorbid conditions in
HIV subjects with cART in this cohort, as was
expected, almost 90% of subjects reported one or
more NICMs, therefore yielding a higher prevalence
than the general Ecuadorian population. Of course,
high prevalence of NICMs in PLHIV might also relate
to national guidelines, as they state that patients follow-
up is trimestral'® However, when comparing the same
age group in the Ecuadorian general population,?' dia-
betes mellitus was more than double (5.7% HIV sub-
jects vs 2.4% general population), dyslipidemia almost
doubled (40.1% vs 27.6%), yet overweight/obesity was
not higher in HIV subjects when compared to the gen-
eral population. The explanation for the overweight/
obese subjects may be because, obesity has been
recently a public health concern in
60% of the

Another finding was the hypertension

reported as
Ecuador, affecting approximately
population.?!
rate in the studied group was comparable to the general
population (9% each), which might be related with the
high prevalence of cardiovascular diseases reported in
Ecuador (24%).%* All those diseases are, in fact, typi-
cally found among people living with HIV.Z

Renal disease although reported in a few cases (0.6%),
seems to be higher than in the general population where
official data is not available, but may be related to anti-
retroviral therapy associated renal dysfunction.® In the
same sense, it is well known that due to the renal compro-
mise, parathyroid hormone is higher and osteoporosis
develops,”’ then national treatment guidelines require
PLVH get a DXA yearly.'® Unfortunately, there is no
national data regarding osteoporosis in the general
population.

Although the focus of our study was NICMs, it is
important to mention the presence of coinfections com-
monly affecting PLHIV at higher rates, as has been
reported in other regions of the world.>® Mental health
is a usually neglected area among health care services in
Ecuador which leads to failure to diagnose physiological
and psychiatric problems among the general population
not to mention among PLHIV. In our study, psychiatric
disorders and depression (28.1%) were higher than in the
general population (0.05%, 0% and 4.6%; respectively).?®

[llicit drug abuse or alcohol abuse prevalence (16.7%
vs 7.1%)*° and rates of smoking (8.5% vs 3.7%), although
seemingly low compared to other populations,®® were
also found to be higher in PLHIV than in the general
Ecuadorian population.**

It is important to note that PLHIV might have an
optimal prognosis of not developing AIDS if treatment is
provided early and in a sustained manner. Although the
whole population in government and nongovernment HIV
treatment services were under cART regimen, only one
third of the patients started treatment less than 1 month
after diagnosis. Lastly, from our knowledge this constitu-
tes the first report of NICMs in a representative population
of Ecuadorian PLHIV and under cART regimen.

Conclusion

Prevalence of NICMs among subjects under cART was
greater than that reported among the Ecuadorian general
population, therefore urging specific public health actions
to raise awareness and prevent NICMs among PLHIV in
Ecuador.
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