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Abstract

Introduction: Data on cardiovascular risk and vascular age in patients with human immunodeficien-
cy virus (HIV) from developing countries are scarce. Therefore, the current study aimed to determine
the prevalence of cardiovascular risk factors, global cardiovascular risk, and vascular age in a Peruvian
cohort of patients with HIV.

Material and methods: A cross-sectional study was conducted among HIV outpatients between Au-
gust and December 2018. Global cardiovascular risk was calculated using Framingham risk score and
ACC/AHA ASCVD score, and vascular age was evaluated using Framingham adaptation.

Results: In total, 310 patients were included. The mean age was 47.4 + 12.8 years, 79.7% were males,
and vascular age was 51.2 + 17.2 years. The most frequent cardiovascular risk factors were dyslipid-
emia (69%), hypertension (28.7%), and obesity (18.4%). The median Framingham risk score was 6.15
(range, 3-13) points, and was distributed into low- (67.7%), intermediate- (17.5%), and high- (14.8%)
risk. The median ASCVD score was 4.85 (range, 2.4-8) points, and was divided into low- (76.2%),
moderate- (13.5%), and high- (10.3%) risk. The prevalence of cardiovascular risk factors was higher in
the sub-population aged older than 50 years.

Conclusions: The prevalence of cardiovascular risk factors was high in our cohort of Peruvian patients
with HIV. Consequently, overall cardiovascular risk was elevated in > 10% of cases. Vascular age was
higher than chronological age.
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Introduction

Cardiovascular disease risk is elevated in patients with
human immunodeficiency virus (HIV) infection [1], with
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multiple contributing factors, e.g., increased prevalence
of chronic cardiovascular conditions, such as hypertension,
diabetes, dyslipidemia, smoking, and overweight/obesity. In
addition, certain antiretroviral drugs have pro-atherogenic
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effects, and the infection is associated with inflammation,
immune activation, and microbial translocation [2].
Cardiac and vascular involvement has been observed in
HIV-positive patients, even in treatment before antiretrovi-
ral combination therapy. These patients have a significantly
higher risk of developing atherosclerosis-related cardiovas-
cular events, such as myocardial infarction, cerebrovascular
disease, and pulmonary hypertension [3]. A previous study
reported that the frequency of HIV patients hospitalized due
to vascular cardiac and non-cardiac diseases was one or two
cases per year in a national general hospital in Peru [4].
Cardiovascular disease prevention in HIV patients is
based on recommendations for non-HIV population, and
data on patients from developing countries is lacking. Al-
though international guidelines use different risk models for
assessing cardiovascular risks, such as Framingham, SCORE,
ASCVD, or DAD methods, there is no specific information
on the usefulness of these evaluations in HIV patients [5].
Therefore, this study aimed to determine the cardiovascu-
lar risk factors, global cardiovascular risk, and vascular age in
a cohort of individuals with HIV from a low-resource setting.

Material and methods

A prospective, cross-sectional study was conducted
between August and December 2018. Consecutive adult
(age > 18 years) outpatients attending the Hospital Nacio-
nal Guillermo Almenara Irigoyen in Lima, Peru, with regu-
lar control visits for more than 6 months were included.
Electronic medical records of the selected patients were re-
viewed, and epidemiological, clinical, and laboratory infor-
mation were collected. No informed consent was required,
since all procedures were part of a routine evaluation of pa-
tients, and there was no risk for the subjects. All data ob-
tained were handled confidentially.

Dyslipidemia was defined as fasting total cholesterol
> 240 mg/dl, and/or fasting triglycerides > 150 mg/dl, and/or
low high-density lipoprotein (HDL) cholesterol < 40 mg/dl,
and/or high low-density cholesterol (LDL) > 160 mg/dl,
or a diagnosis recorded in medical chart. Hypertension was
defined as systolic blood pressure > 140 mmHg, diastolic
blood pressure > 90 mmHg, or a diagnosis recorded in medi-
cal chart or history of taking anti-hypertensive drugs. Dia-
betes mellitus was described as fasting glucose > 126 mg/dl
in two isolated measures, HbA _> 6.5%, anti-diabetic medi-
cines or insulin utilization, or a diagnosis recorded in medi-
cal chart. Smoking was defined as using any form of tobacco
product in the previous 30 days, as a matter of habit per-
sistence.

Obesity and overweight were diagnosed with anthropo-
metric data (weight was recorded with a calibrated scale).
Obesity was defined as body mass index (BMI) > 30 kg/m?,
and overweight as BMI between 25 and 30 kg/m? BMI of
each subject was calculated according to standard formula:
BMI = weight (kg)/height* (m?). Laboratory tests were per-
formed within 6 months of medical visit and the results
were obtained from clinical laboratory’s electronic repos-
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itory. All laboratory examinations were done after at least
10-hour fasting time.

Parameters used for the calculation of risk using the
10-year Framingham risk score, included age, sex, HDL cho-
lesterol level, total cholesterol level, systolic blood pressure,
history of hypertension, diabetes, and smoking. On the oth-
er hand, parameters used for the calculation of risk using
ACC/AHA ASCVD, included age, sex, race, systolic blood
pressure, diastolic blood pressure, LDL cholesterol level,
HDL cholesterol level, history of diabetes and hypertension,
smoking, and statins or aspirin utilization. Vascular age con-
sisted of an adaptation of Framingham risk score described
by D’Agostino [5-7].

The 10-year Framingham risk score (FRS) and life-time
ACC/AHA ASCVD score were calculated for each partici-
pant. The 10-year FRS was categorized as: < 10% low-risk,
10-20% moderate-risk, and > 20% high-risk. For the calcu-
lation of ACC/AHA ASCVD score, only individuals aged
40-79 years were considered, and were stratified into low-
risk (estimated 10-year risk < 10%), moderate-risk (estimat-
ed 10-year risk > 10% and < 20%), and high-risk (estimated
10-year risk > 20%).

Descriptive statistics were applied to summarize epidemi-
ological and clinical findings. Mann-Whitney U and y? tests
were applied to assess differences among sub-groups for con-
tinuous and categorical variables. Variable age was dichoto-
mized by its mean value. Additionally, an association between
some HIV-related factors (time of HIV diagnosis, CDC-3
clinical category, antiretroviral therapy, and virological fail-
ure) and cardiovascular risk scores were evaluated using
simple linear regression and Mann-Whitney U test, as appro-
priate. All analyses were performed with R 4.2.0 software, and
two-tailed p < 0.05 was considered statistically significant.

Results

Three hundred and ten patients were evaluated. Most
(80%) were males, the mean age was 47.4 + 12.8 years, and
the median time since HIV diagnosis was 8.3 years (Table 1).
Thirty-four percent of patients were in the CDC-3 clinical
category, and almost all received antiretroviral therapy. Of
them, 13.1% used combined schemes, and 57.5% were based
on non-nucleoside reverse transcriptase inhibitors (NNRTT)
and protease inhibitors (Table 1).

The most frequent cardiometabolic risk factors were dys-
lipidemia found in 69% of patients, hypertension in 28.7%
(14.6% had a previous diagnosis of hypertension), and obe-
sity in 18.4%. Smoking was reported in 14.5% of cases (80%
had a prior smoking history), and 7.7% had diabetes (16.6%
had a previous diagnosis of diabetes). Significant differenc-
es were observed between the prevalence of hypertension
(42.6% vs. 17.2%) in patients aged > 50 years compared with
patients aged < 50 years as well as an increasing prevalence
of diabetes (11.3% vs. 4.7%) between these groups. Differenc-
es between cardiovascular comorbidities, gender, stage of in-
fection (CDC-3 vs. non-CDC-3), or treatment results (viral
suppression vs. virological failure) were not found (Table 2).
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Table 1. Clinical and demographic characteristics of the se-
lected population
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Table 2. Metabolic and cardiovascular comorbidities in the
total population and differences between age groups

Parameters Data Comorbidities | Total population, | < 50 years | > 50 years
Age (years), mean + SD 47.4 +12.8 n (%)
Males, n (%) 247 (79.7) DySlipidemia 214 (69.0) 65.7% 73.4%
Median time of HIV diagnosis 99.5 (48-204) Diabetes 24 (7.7) 4.7%" 11.3%"
months), ertension . 2% 6%
(months), (IQR) Hypertensi 89 (28.7) 17.2%* 42.6%*
clinical stage, n (% . mokin . 4% 5%
C3 clinical stage, n (%) 105 (33.9) Smoking 45 (14.5) 15.4% 13.5%
ntiretroviral therapy, n (% . esi . 3% 1%
Antiretroviral therapy, n (%) 306 (98.7) Obesity 57 (18.4) 18.3% 19.1%
Based on NNRTI 127 (41.5) “’ test, p-value < 0.05
Based on PI 49 (16.0)
Based on integrase inhibitors 90 (29.4) Table 3. Differences in vascular age and chronological age
Combined schemes 40 (13.1) (< 50 years vs. > 50 years)
Viral suppression, n (%) 294 (94.8) Parameters Total < 50 years | > 50 years
Virological failure, n (%) 16 (5.2) population
HIV — human immunodeficiency virus, IQR — interquartile range, Variation in years, 3 (-3-9) 2 (-4-7)* 6 (15)*
NNRTI = non-nucleoside reverse transcriptase inhibitors, Pl — protease inhibitors, median (IQR)
SD - standard deviation
Below chronological age
Less than over 3.5% 43% 2.9%
10 years
The mean vascular age was 51.2 + 17.2 years, a higher value
. 1 Less than 13.2% 7.8% 17.8%
than the chronological age. In individuals aged < 50 years, 510 vear.
the median difference between vascular and chronologi- D years
cal age was 3 (95% CI: -3-9%) years. 30.6% of patients had Less than 5 years 18.0% 18.5% 17.8%
values lower than the chronological age, 2.1% had the same Equal chronological 3.5% 2.1% 4.7%
value as the chronological age, and 67.3% had a higher vas- age
cular age. In individuals aged > 50 years, 38.5% had values More than chronological age
1 0,
lower than the. chronological age(:’, 4.7% haq the same value as More than 19.4% 13.4% 24.3%
the chronological age, and 56.8% had a higher vascular age 0-5 years
(Table 3).
. . . . More than 19.4% 18.5% 20.2%
Cardiovascular risk was categorized according to P
the Framingham risk score. The median value of the total y
) o) 0,
risk was 6.15 (range, 3-13) points. Of the total cohort, 210 More than 15.5% 23.4% 8.8%
(67.7%) had low-risk, 54 (17.5%) had moderate-risk, and 10-20 years
46 (14.8%) presented high-risk. For individuals aged be- More than 6.5% 10.6% 2.9%
tween 40 and 79 years (n = 214), the median value of ACC/ 20-30 years
AHA ASCVD score was 4.85 (range, 2.4-8) points. Accord- More than 1.0% 1.4% 0.6%
ing to the punctuation, 163 (76.2%) had low-risk, 29 (13.5%) 30 years

had moderate-risk, and 22 (10.3%) had a high-risk. The fre-
quency of cardiovascular risk factors and the prevalence
of Framingham global cardiovascular risk were compared
with other Peruvian studies published (Table 4) [8-15]. Only
the time of HIV diagnosis was significantly associated with
cardiovascular risk score (Table 5).

Discussion

In this sample of HIV-infected adults treated with anti-
retroviral therapy, predominantly with NNRTI-based drugs
and regimens based on protease inhibitors, we found a high
proportion of cardiovascular risk factors compared with that
previously reported in our country’s HIV and general popu-
lations [8, 15]. The sample corresponds to 20% of patients
treated in the hospital during the study period.
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IQR — interquartile range; *y? test, p-value = 0.001

The predominance of male participants reflects local epi-
demiology of HIV infection, with a discrete predominance of
patients aged over 50 years. The cut-point of 50 years of age
was selected according to the mean age of total population.
In our cohort, dyslipidemia was the most common cardio-
vascular risk factor. The onset of HIV infection is associated
with a decreased total cholesterol, LDL-C, and HDL-C levels.
The effect of antiretroviral therapy on lipid levels varies signifi-
cantly among classes of antiretroviral drugs and even among
medications within the same class. According to previous
literature, NNRTIs (mainly based on lopinavir boosted with
ritonavir) and PIs (mainly based on efavirenz) were associated
to mixed dyslipidemia and hypertriglyceridemia [6, 16].
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Table 4. Comparison of cardiovascular risk factors and global cardiovascular risk in Peruvian HIV-positive patients

™)
c 5
He " NEIEIRIES
> ool S mmniN|x
S wZ|ZIRI% F Nl Z
2 s NN = NN
©
Q3
=
w
N M
:"':
c Q —~ N | R
s N®W o|lNINK x| x| x|x
S TR wns|Z2Z2|22|2
gu" ~| o~
ol
RS
s o N
238 SNENEIERIRIRIES
=~ ) P
NRNY x| 98 S5 0o
SN IZ|HIFIR Y
%u" QI ~ |||
>1—|
veE
m|—|
LSE' o (]
gaT e R S8
2205 S8 22| s 2
- © ~| - ™M
_,Q_;II
=
(=)
=p= ol
[ N XN| w0 x| X
NN N[ |95 ¢
%,ngﬁr\_ngﬁ%
b
veE
0 —
=82
o
CNO| || v |lo|lo|ow|e|e| e
EJMZZZZZZZZ
© T
>
T E
© 0
oz = .
[T X2 o x| R
T{,Ngxo?—-fna,éfnn:m
TIM Y S H| R[22
T S g ~ | . |
T =
=
© <
RO ol ol w o
S Q= NN RIS RIS
RN @ TIRISIX|X|R 0 5
=l |F ||| N|0|0| |
= S < N | © | N |-
>‘|Gv
]
L
= o
o S
b5 ~
€ »
= T
S €
“ e 2
= 1S © c o0
=] - .S o c
2 m 1] @ 'S
E E V| n Cmg
- ) T | O >| Q| o &
S Sl wlalg|Ele|Elx
IS S = TR I TR I
] vl DolRlI 2 o &
< wl 8| X8 la| x| g|X
(]} <|=|a|a|lo|T|wn|I

NR — not reported

Overall, the prevalence of dyslipidemia among people
living with HIV across various studies ranges from 28% to
80%, with hypertriglyceridemia being the most common ab-
normality [16] (Table 4).

The prevalence of diabetes and hypertension was higher
in individuals aged over 50 years, reflecting a severe vascular
compromise. HIV infection is correlated with an increased
risk of insulin resistance, and antiretroviral therapy is asso-
ciated with an increased risk of insulin resistance, metabolic
derangement, and type 2 diabetes occurrence. Likewise,
tuberculosis and viral hepatitis co-infections are highly pre-
valent among patients with HIV infection and, independen-
tly, are associated with an increased risk of diabetes [17].

Hypertension is a significant risk factor in cardiovascu-
lar disease, and its prevalence is higher in the HIV popula-
tion, despite viral suppression by antiretroviral therapy. Its
prevalence ranges between 4% to 54% by population and
sub-groups, even within the same countries. Its pathogene-
sis emerges from three main factors: HIV-related inflamma-
tion, HIV-related proteins (i.e., NeF, TaT, and gp-120), and
genetic predisposition [18].

Some recent investigations have reported a higher pre-
valence of clinical and sub-clinical cardiovascular disease in
HIV-infected adults associated with poorer immune control
and traditional cardiovascular risk factors, such as diabetes,
hypertension, dyslipidemia, and smoking, which generate
chronic inflammation, endothelial damage, and atherosclero-
sis [6].

It is important to emphasize that the prevalence of car-
diovascular risk factors was higher in our cohort of HIV-
infected adults compared with the prevalence of them
among the total Peruvian population, with significant diffe-
rences in dyslipidemia (69% vs. 37.9%).

Cardiovascular risk assessment must be considered in all
HIV-infected adults. A few clinical scores have been deve-
loped for HIV population (DAD and HIV-CARDIO-PRE-
DICT), but scores for general population can be employed
(ACC/AHA PCE-ASCVD, FHS-CVD, SCORE 2, SCORE 2-OP,
SMART, and ADVANCE). Moreover, various validated tests
and new biomarkers can identify persons with early athero-
sclerosis and cardiovascular disease [7, 19].

Ten and fourteen percent of our cohort had a higher car-
diovascular risk according to the ACC/AHA ASCVD score
and the Framingham risk score. The applicability of cardio-
vascular risk prediction tools developed for the general pop-
ulation is unclear for the HIV-infected population, although
every instrument can be helpful as a preventive approach.
In our study, more patients were classified as high-risk ac-
cording to the Framingham risk score, which differs from
other international cohort studies, where ASCVD score can
classify more patients with elevated cardiovascular risk than
in our population [20]. Therefore, we propose that every risk
score can help identify a group of patients that need close
follow-up and early preventive/therapeutic interventions.

The concept of vascular age (also known as heart age)
was first introduced in 2008 by D’Agostino, and presents
the hypothetical age of vascular system of a patient with

HIV & AIDS Review 2024/Volume 23/Number 4
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Table 5. Factors associated with cardiovascular risk scores in Peruvian HIV-positive patients

Factors 10-year Framingham risk score Life-time ACC/AHA ASCVD score
p-value p-value
Time of HIV diagnosis (months)* 0.028 (0.011-0.045) 0.001 0.015 (0.003-0.026) 0.010
C3 clinical stage**
Yes 6.6 (2.8-12.2) 0.595*** 5 (2.4-7.4) 0.915***
No 6.1 (3.3-13.4) 4.8 (2.3-8.1)
Antiretroviral therapy**
Yes 6.25 (3.0-13.2) 0.253*** 4.8 (2.3-8.0) 0.177***
No 3.8 (1.3-8.6) 7.7 (5.5-12.2)
Virological failure**
Yes 4.75 (2.25-13.4) 0.859*** 5.1 (1.9-7.6) 0.977**
No 6.25 (3.0-12.5) 4.8 (2.4-8.0)

*Beta coefficient (95% Cl) from simple linear regression. **Median (interquartile range). ***Mann-Whitney U test.

cardiovascular risk factors compared with the chronological
age of a subject. The information related to vascular age (as
the age of arteries), is a concept related to the risk that all
patients might more easily understand, because it is quan-
titative data. Moreover, it may help the physician explain
the patient’s risk status and improve patient adherence with
preventive measures or therapeutic interventions [21-25].
Reports describing variations of vascular age in the HIV
population are scarce. In the current study, a difference
of 4 years between vascular and chronological age was ob-
served, with a median of 6 years in the higher age sub-pop-
ulation. In a previous study on vascular age in a population
of 1,432 HIV-positive men, the median vascular age eclipsed
the chronological median age between 9 and 13 years [23].

It is well-known that there are disparities in the quality
of cardiovascular care between HIV-infected versus non-
HIV-infected adults in the United States [24]. A similar situ-
ation can occur in some Latino-American countries. To sur-
pass this situation, we suggest including cardiovascular risk
assessment and recommendations for managing cardiovascu-
lar risk factors in the HIV guidelines of every nation.

Our study has some limitations. First, there is a lack
of a control group, as we primarily focused on the description
of cardiovascular risk factors, cardiovascular risk scores, and
vascular age for the whole sample and comparison by age cate-
gory. Second, laboratory results were collected at a different
time than physical and anthropometric evaluation. However,
the obtained data is the most recently published information
in Peru that includes quantifying cardiovascular risk and vas-
cular age calculation. The latter has not been well-described
for the HIV population. Finally, the sample size of our study
was limited.

Conclusions

We observed a high prevalence of cardiovascular risk fac-
tors in a cohort of Peruvian HIV-positive patients. The global
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cardiovascular risk was found increased in > 10% of the pa-
tients using the Framingham Risk and ASCVD scores. Fur-
thermore, the vascular age was higher than the chronological
age. Nevertheless, more studies are needed to address the long-
term cardiovascular complications in this population.
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