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ABSTRACT

Background: The effective use of combination antiretroviral therapy (ART) has significantly improved the life expectancy of
people living with the human immunodeficiency virus (HIV). However, complications have shifted from opportunistic infections
to issues such as drug toxicity and resistance, as well as an increase in premature cardiovascular diseases (CVD). These condi-
tions are attributed to chronic immune activation and persistent inflammation caused by HIV, along with lipid abnormalities and
insulin resistance. Objective: The objective of the study was to predict cardiovascular risk at 5 and 10 years in people living
with HIV with combination ART using three algorithmic models. Methods: This study included 186 HIV-seropositive patients
under treatment. The variables analyzed included anthropometric measurements, family history of hypertension and CVDs,
years of infection, years of treatment, and treatment scheme. We used three well-established algorithmic models for assessing
cardiovascular risk: Framingham (10-year period), Data Collection on Adverse Events of Anti-HIV Drugs Study (D: A: D) reduced,
and full (5-year period). Results: Approximately 65% of the study participants were undergoing a treatment regimen compris-
ing two nucleoside reverse transcriptase inhibitors (NRTIs) combined with a non-NRTIs. The mean body mass index analysis
indicated that 28.5% of the participants were overweight and 17.7% obese. In addition, 53.8% of the patients exhibited hyper-
triglyceridemia, and 54.8% met the diagnostic criteria for metabolic syndrome. The D: A: D reduced and full models identified
significant risk factors for individuals over 30 years of age, highlighting notable associations with cholesterol levels, triglyceride
levels, and smoking status. In contrast, the Framingham model did not demonstrate significant risk associations. (REV INVEST
CLIN. 2024;76(6):274-85)
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INTRODUCTION

The effective implementation of combination antiret-
roviral therapy (cART) has significantly enhanced the
life expectancy of people living with the human im-
munodeficiency virus (PLHIV)L. In recent years, there
has been a shift in HIV-related health complications,
changing from opportunistic infections related to im-
munodeficiency to other problems aasociated with the
use of cART (e.g., drug toxicity or resistance to anti-
retrovirals)?. In addition, there is an increasing preva-
lence of comorbidities that are not directly associated
with acquired immunodeficiency syndrome (AIDS)?3.
These morbidities, primarily those related to prema-
ture cardiovascular disease (CVD), are thought to be
associated with a combination of the effects of an
aging PLHIV along with long-term effects of HIV infec-
tion and ART3. One of the main factors behind the
increased risk of CVDs in PLHIV patients is the chronic
immune activation and persistent inflammation caused
by the virus, even in those with suppressed viral loads3.
This ongoing inflammation significantly contributes to
atherosclerosis and endothelial damage. In addition,
HIV patients often exhibit lipid abnormalities, such as
elevated levels of low-density lipoproteins (LDL), cho-
lesterol, and triglycerides and reduced levels of high-
density lipoproteins (HDL), increasing a cardiovascular
risk?4. Moreover, insulin resistance is associated with a
pro-inflammatory and pro-atherogenic state. The met-
abolic syndrome (MetS), characterized by the presence
of at least three metabolic factors, i.e., abdominal obe-
sity, dyslipidemia, hypertension, and/or hyperglycemia,
significantly increases the likelihood of cardiovascular
events in HIV patients. The risk of developing CVD in
PLHIV is 1.5 times higher than in the HIV-negative
population once traditional risk factors have been
considered®-1l. Despite the higher prevalence of car-
diovascular risk factors in the HIV-positive population,
additional independent risk factors for CVD have been
identified. These include HIV-related immunological
and virological parameters and disease characteristics
that serve as predictors of cardiovascular events in
the HIV-positive population. These predictors include
low CD4+ count, high viral load, and the use of certain
ARV drugs'?-14. In addition to other factors, such as
age, sex, and smoking'>, several conditions associat-
ed with aging and metabolic disorders have become
more frequent in HIV-positive populations, including
hypertension, type 2 diabetes (T2D), dyslipidemia,
and obesity!®.
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Predictive models are intended to improve the predic-
tion of clinical events, individualized treatment, and
correct decision-making!?. A prediction model is a
mathematical equation that quantifies risk based on
data and the probability of an event occurring within
a specified period. These models are utilized in clinical
settings to evaluate overall risk, providing a compre-
hensive assessment that integrates individual risk fac-
tors'®20 Some models are capable of predicting mul-
tiple parameters simultaneously, including the 5- and
10-year risk of mortality, the risk of severe acute
events such as reinfarction, and the likelihood of heart
failure following myocardial infarction. The most com-
monly used CVD risk prediction models are GRACE,
TIMI, atherosclerotic CVD (ASCVD), and the Framing-
ham risk score22. In the general population, GRACE
and TIMI are better scores to predict a cardiovascular
event but are not specified for PLHIV4. Several risk
prediction models developed for the general popula-
tion are available to predict CVD risk, the most no-
table being the US-based pooled cohort equations,
the Framingham risk functions, and the Europe-based
systematic coronary risk evaluation. In validation
studies in cohorts of PLHIV, these models generally
underestimate CVD risk, especially in individuals who
are younger, women, Black race or predicted to be at
low/intermediate risk2°.

However, there is only one model that specifically
predicts cardiovascular risk to 5 years in PLHIV under
treatment, the Data Collection on Adverse Events of
Anti-HIV Drugs Study (D: A: D). This model includes
age, gender, systolic blood pressure (BP), smoking
status, family history of CVD, diabetes, total choles-
terol, HDL CD4+ lymphocyte count, cumulative expo-
sure to protease (PD)- and nucleoside reverse tran-
scriptase-inhibitors (NRTIs), and current use of
abacavir?.

At present, there is limited information about the es-
timation of cardiovascular risk in PLHIV in Mexico and
Latin America. Therefore, the objective of this study
was to evaluate the 5- and 10-year cardiovascular
risk in this popularion under treatment, using the
Framingham, D:A:D reduced, and D:A:D full algorith-
mic models. These models were chosen for their ro-
bustness and validation in diverse populations, provid-
ing a comprehensive assessment of cardiovascular
risk. In addition, this study aimed to identify factors
that contribute to increased cardiovascular risk, such
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as MetS, lipid profile alterations, and other metabolic
issues, which are particularly relevant in a context
with a high prevalence of overweight and obesity. This
comprehensive evaluation is essential for guiding ef-
fective interventions tailored to the cardiovascular
health of PLHIV.

METHODS

The present investigation was a cross-sectional and
comparative study. Participants were recruited from
the Outpatient Centers for the Prevention and Care
of AIDS and Sexually Transmitted Infections in Torre-
on, Coahuila, Mexico, and the Hospital Comprehen-
sive Care Services in Gomez Palacio, Durango, Mexico.

This study was approved by the Bioethics Committee
of the Faculty of Medicine of the Autonomous Uni-
versity of Coahuila, in Torreon, Mexico (ref C.B/08-
10-17). This research also adhered to the criteria of
the Declaration of Helsinki established for medical
research involving human subjects.

Participants

The sample size was calculated based on the preva-
lence of hypertension in the Laguna region. A total of
186 HIV-positive subjects over 18 years of age who
were under ART treatment were included in the study.
In addition, a questionnaire was applied to all partici-
pants to describe sociodemographic and clinical data,
and history of HIV infection. The inclusion criteria
were women and men with established diagnosis of
HIV infection, who were receiving ART, and signed a
letter of informed consent.

Anthropometric measurements

Bodyweight was measured with an electronic scale
(Beurer, Gmbh Soflinger, Str. 218 Germany), whereas
height was measured using a stadiometer. The body
mass index (BMI) was defined according to World
Health Organization (WHO) criteria (kg/m?2): (i) low
weight (< 18.5 kg/m?), (ii) normal weight (18.5-24.9
kg/m?2), (iii) overweight (25-29.9 kg/m?), and obe-
sity (=2 30 kg/m?)?4. The abdominal circumference
was measured with a tape, considering as reference
values for centripetal obesity a circumference in men
> 90 cm and in women > 80 cm.
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Metabolic syndrome

Participants were classified according to the pres-
ence/absence of components that comprise the
MetS based on two scales: (i) The first was according
to the WHO criteria, i.e., presence of type 2 diabetes
(T2D), insulin resistance, and the presence of at least
2 of the following factors, BMI = 30 kg/m?, triglycerides
> 150 mg/dL, high-density lipoprotein cholesterol
(HDL-C) < 40 mg/dL in men and < 50 mg/dL in wom-
en, blood pressure (BP) > 140/90 mmHg, or fasting
glucose = 110 mg/dL; (ii) for the second scale, the
National Cholesterol Education Program Adult Treat-
ment Panel Ill (ATP lll) was considered under the fol-
lowing criteria: insulin resistance (IR) and 3 of the
following factors, triglycerides = 150 mg/dL, HDL-C
< 40 mg/dL in men and < 50 mg/dL in women,
abdominal obesity 2 102 cm in men and = 88 cm in
women, BP > 130/85 mmHg, or fasting glucose >
100 mg/dL2L.

Biochemical measurements

Blood samples were collected after an 8 h fasting
period. The samples were subsequently centrifuged
at 3000 RPM for 10 min to obtain blood serum.
Glucose (mg/dL), total cholesterol (mg/dL), HDL
(mg/dL), LDL (mg/dL), very LDL (VLDL) (mg/dL),
triglycerides (mg/dL), and atherogenic index (Al)
were determined. All measurements were analyzed
by colorimetry on a Vitros® 250 automated dry
chemical analyzer according to the manufacturer’s
specifications.

Evaluation of the homeostatic model
of insulin resistance (HOMA-IR)

Insulin levels were determined using the chemilumi-
nescence method in the serum sample; the reference
values considered for the hormone were 2—-15 ulU/
mL. Later, the HOMA index was calculated to obtain
the IR value using the following formula: HOMA-IR =
[fasting serum glucose (mmol/L) x fasting insulin
(uU/mL)]1 7 22.5%2.

Cardiovascular risk assessment for cases
The cardiovascular risk of each participant was calcu-

lated using three logarithmic models: D: A: D (5-year
risk) full and reduced, and Framingham (10-year risk).
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Table 1. Anthropometric, biochemical and clinical variables of individuals classified by gender

Variable All patients Male Female p
(n=186) (n = 145) (n =41)
Mean (% s.d.) Mean (% s.d.) Mean (+ s.d.)

Age 39.14 (+ 10.89) 38.92 (+ 0.914) 3993 (+1.671) 0.608
Weight 71.97 (= 14.44) 7291 (£ 13.9) 68.67 (+ 15.95) 0.100
Height 1.67 (¥ 0.89) 1.71 (£ 0.065) 1.56 (+ 0.064) < 0.0001
BMI (kg/m?) 25.44 (x 5.3) 24.88 (+ 4.43) 28.04 (+ 5.96) 0.027
Waist circumference (cm) 79.74 (= 31.89) 89.69 (+ 12.65) 93.03 (+ 15.97) 0.297
Blood pressure (mmHg) 112/73 (£ 9.96) 111/75 (= 1.05) 110/70 ( 2.16) 0.499
Glucose (mg/dL) 91.38 (+ 30.57) 90.82 (+ 29.62) 93.37 (+ 33.85) 0.578
Insulin (U-100) 10.88 (£ 7.42) 10.62 (= 7.56) 11.84 (£ 6.94) 0.176
Insulin resistance 2.64 (£ 2.32) 2.57 (£ 2.39) 2.86 (= 2.05) 0.158
Cholesterol (mmg/dL) 174.8 (+ 38.44) 173.6 (+ 39.22) 178.9 (+ 35.72) 0.421
Triglycerides (mmg/dL) 225.5 (+ 202.11) 225.5 (£ 211.3) 192.9(+ 165.5) 0.367
HDL (mmg/dL) 46.23 (+ 13.44) 44,88 (£ 12.67) 51.00(+ 15.08) 0.012
LDL (mmg/dL) 90.79 (+ 31.1) 90.21 (+ 32.91) 92.87 (+ 23.85) 0.470
VLDL (mmg/dL) 37.78 (+ 22.48) 38.57 (+ 22.82) 34.99 (+ 21.30) 0.402
Viral load (copies) 11118.22 (+ 63217.11) 10529 (£ 6257) 13121(+ 6710) 0.996
CD4+ cel/mm?3 447.84 (= 276.78) 437.0 (£ 278.8) 486.3 (£ 270.4) 0.238

BMI: body mass index; HDL: high-density lipoprotein; LDL: low-density lipoprotein; VLDL: very low-density lipoprotein; s.d.: standard deviation;

p < 0.05 after t-test comparison are shown in bold.

The three models estimate the risk of CVD by com-
bining information on age, sex, systolic BP, total cho-
lesterol, HDL, diabetes, and smoking. While the equa-
tion of D: A: D includes the use of ART?3:24
Framingham’s and atheroschlerotic cardiovascular
disease (ASCVD) equations estimate the risk includ-
ing antihypertensive therapy but not ART?%2° In ad-
dition, for the D: A: D model, we used two versions:
D: A: D reduced model (including age, gender, sys-
tolic BP, smoking, family history of CVD, diabetes,
total cholesterol, HDL, CD4 cell count) and D: A: D full
model (including age, gender, systolic BP, smoking,
family history of CVD, diabetes, total cholesterol,
HDL, CD4 cell count, cumulative exposure to protease
and reverse transcriptase nucleoside-inhibitors, and
current use of abacavir). Finally, the risk for partici-
pants according to D: A: D was considered as low
(< 1%), moderate (1-5%), high (5-10%), and very
high (> 10%); the risk according to Framingham was
low (< 10%), moderate (10-20%), high (21-30%),
and very high (> 30%)?7, and for ASCV was < 5% low
risk; 5-7.5% borderline risk; 7.5-20% intermediate
risk, and = 20% high risk.
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Statistical analysis

Sociodemographic and clinical quantitative variables
were analyzed using parametric measurements (i.e.,
means and standard deviations). Kolmogorov—
Smirnov was used to test for normality. In addition,
Student’s t test was used to compare two groups’
quantitative variables, whereas analysis of variance
test was to compare three groups. Statistical signifi-
cance was considered when p < 0.05. Data were ana-
lyzed using the statistical software package Statisti-
cal Package for the Social Sciences v25.0 (IBM Corp,
Chicago IL, USA).

RESULTS

Sociodemographic and clinical
characteristics

The present study included 186 PLHIV/AIDS under
ART treatment. The sociodemographic and clinical
data are shown in table 1. At the time of the study,
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all HIV+ subjects were receiving ART had a mean of
7.18 (£ 6.15) years of treatment, and 9.73 (£ 6.46)
years with the infection. The mean count of CD4+ at
the beginning of the treatment was 520.17 (+ 438.62
cell/mm3) and viral load was 4.04 '°g 10 copies/ml
(£ 0.4.08 9810 copies/mL). Regarding ART treatment,
~65% of the participants were under a treatment
scheme of two NRTI plus a NNRTI (Table S1).

Physical and biological profile of the
participants

Considering the traditional risk factors for the devel-
opment of CVD, 70 out of the 186 participants
(37.6%) were smokers and 94 individuals (50.5%)
were former smokers. The mean of BMIl was 25.44 *
5.3 kg/m?2. Approximately, 4.3% of the participants
were classified as underweight, 49.5% had normal
weight, 28.5% were overweight, and 17.7% were
obese. One hundred patients (53.8%) had hypertri-
glyceridemia, 44 (23.7%) hypercholesterolemia, 72
(38.7%) presented HDL levels < 40 mg/dL, and 69
(37.7%) had insulin resistance. According to meta-
bolic parameters, 51.3% of the population had a his-
tory of hypertension, whereas 5.4% had T2D; sub-
jects had insulin resistance and 102 (54.8%) met the
criteria of MetS.

In addition, a bivariate analysis was conducted to as-
sess the population's overall status. HDL levels were
significantly associated (p = 0.04, OR = 1.27). Cho-
lesterol levels were also significantly associated with
age > 40 years (p = 0.02, OR = 3.11) and smoking
(p =0.048, OR = 1.18), whereas triglycerides and the
Al were both significantly associated with the pres-
ence of MetS (p < 0.001, OR = 6.56 and p < 0.001,
OR = 5.64, respectively). These findings are detailed
in table 2.

Risk factors based on the three
algorithmic models

To evaluate the predictive capacity of each model
concerning traditional risk factors, adjusted ORs, and
p-values were calculated to ascertain the statistical
significance of predictor variables and potential inter-
actions within the study population. It was observed
that the Framingham model did not reveal significant
risks. In contrast, both the D: A: D reduced and D: A: D
full models showed significant risks of OR = 2.90
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and OR = 3.90, respectively, among individuals over
30 years old. Following adjustment for age and sex,
these risks increased substantially to OR = 23.4 and
OR = 34.8, respectively, with a p < 0.0001. In addi-
tion, cholesterol exhibited an OR of 1.32 for D: A: D
reduced and 1.33 for D: A: D full, whereas triglycer-
ides showed ORs of 2.44 for D: A: D reduced and 1.84
for D: A: D full, all with significant p-values. Current
smoking status indicated an OR of 1.42 for D: A: D
reduced and 1.44 for D: A: D full, maintaining risks of
1.38 and 1.22, respectively, after adjustment for age
and sex, with a p = 0.001. In the D: A: D full model,
the variable of more than 10 years of antiretroviral
treatment also showed an OR of 2.06 withap = 0.033
(Table 3).

Another critical factor in evaluating cardiovascular
risk was the treatment regimens, with 65% of pa-
tients receiving a combination of two NRTIs and two
protease inhibitors. The D: A: D full model demon-
strated a higher or increasing risk compared to the
Framingham model. This suggests that the Framingham
model may underestimate cardiovascular risk in HIV
patients undergoing treatment, whereas the D: A: D
model offers a more accurate and tailored risk assess-
ment for this population.

DISCUSSION

Mexico has been characterized by having a high prev-
alence of obesity in the HIV-seronegative population,
in which ~75% of the population has been classified
as overweight/obese based on BMI criteria?>. A study
conducted by Kang et al., in China, showed that the
male population presented a higher prevalence of
overweight compared to the female population. In our
study, approximately, 4.3% of the participants were
underweight, 49.5% had normal weight, 28.5% were
overweight, and 17.7% had obesity?%. In 2015, Shen
et al. showed that the prevalence of traditional risk
factors for the development of CVD in PLHIV was
36.4% and 3.5% for hypertriglyceridemia and hyper-
cholesterolemia, respectively. They also observed
that the prevalence of low HDL-C combined with high
TG was 46.6%2>. At the time of this study, all HIV+
subjects were receiving ART with a mean of 7.18 (=
6.15) years, and had been infected for 9.73 (+ 6.46)
years. The mean count of CD4+ at the beginning of
the treatment was 520.17 (+ 438.62 cell/mm?3).
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Regarding ART treatment, ~65% of the participants
were under a treatment scheme of two Nis plus a
NNRTIs. Notably, the proportion of current smokers
and former smokers in the sample was high (88.1%),
as smoking is a well-established risk factor for CVDs.
In addition, the average BMI may suggest that a large
part of the participants is overweight/obese, condi-
tions that also increase the risk of CVDs. Previous
studies have also mentioned that chronic inflamma-
tion and persistent immune activation are character-
istics of HIV that are linked to a higher risk of CVD3.

It is known that lipid abnormalities prevail in HIV-sero-
positive people with ART and may contribute to an
increased risk of CVD?’. The prevalence of dyslipid-
emia in this population, with more than half of the
patients presenting hypertriglyceridemia and almost
40% with low HDL levels, underscores the need for
intensive lipid management?®. There are also studies
that have reported the association of ARV drugs with
toxicological effects and the induction of oxidative
stress through the generation of oxidative radicals
that decrease the levels of antioxidant complexes.
They have also associated it with mitochondrial toxic-
ity and the development of dyslipidemia, which may
explain the high risk of cardiovascular complications
in PLHIV?®. Sex hormones modulate lipid profiles: es-
trogens, which are present at higher levels in women,
elevate HDL levels, whereas androgens, which are
more prevalent in men, can reduce HDL levels3. In this
study, HDL levels in the HIV-positive male population
were lower compared to the female population. In two
Latin American populations (Brazil and Colombia), low
HDL levels (< 40 mg/dL) were reported in HIV-positive
men?&3%. The cholesterol ester transfer protein
(CETP), which transfers cholesterol esters from HDL-
C to proteins containing apolipoprotein B3%31 is ele-
vated in HIV infection. This increased CETP activity is
inversely correlated with serum HDL levels32, which
may explain why these low HDL-C levels are present
in PWHIV33, These factors, combined with the pres-
ence of hypertension in more than a third of the pa-
tients, shade a picture of high cardiovascular risk in
individuals with HIV. The CVD is a comorbidity of HIV
infection which has also been linked to ART exposure
in the HIV-seropositive population?. It is known that
comorbidity increases with HIV severity. The greater
prevalence of comorbidities among PLHIV may be at-
tributed to antiretroviral toxicity (e.g., diabetes, vas-
cular disease, and liver disease) or caused by the HIV

280

infection itself (e.g. vascular, pulmonary, and renal
diseases)343>. The use of ART has been associated
with obesity. NNRTIss, Pl, and integrase inhibitors (lls)
are among the most associated, as they are lipophilic
and susceptible to diffusion in adipose tissue, which
concentrates antiviral activity and is related to plasma
antiviral concentrations3%37. The MetS is a clustering
of cardiometabolic risk factors, including abdominal
obesity, atherogenic dyslipidemia, hypertension, and
hyperglycemia, all of which are strongly interrelated
with insulin resistance3?; therefore, there is an in-
creased risk of CVDs and potential development of
CVD. In the present study, we observed elevated lev-
els of insulin resistance and hypertriglyceridemia in
the general population, with no significant differences
between genders (Table 1). In 2020, Melo et al. point
out that PLHIV under treatment have a higher BMI
and waist circumference, which are factors that in-
crease the risk of CVD, also increasing insulin levels
and the presence of insulin resistance3®. Globally, it is
estimated that the prevalence of MetS in the HIV-
seropositive population is 29.6% (according to the
ATPIII criteria), which is similar to that of study of
Dzudzor#®. In a study conducted by Sears et al.,, in
2019, the prevalence of MetS was 34% in an HIV-
seropositive population from the Southern United
States“!. This percentage was also higher than in a
population from Bologna, Italy, where the prevalence
of MetS was 20.9%3". In the present study, 58% of
cases presented metabolic syndrome (according to
the WHO criteria) and 46.2% were overweight/obese
status. In contrast, an HIV-seropositive population
from Peru presented a prevalence of 52.70% for over-
weight and obesity#2. However, another study con-
ducted in India showed alarming percentages of 91%
for both conditions in HIV-seropositive subjects*3,
which is even higher than our study population.

MetS is an independent predictive factor of CVD in
PLHIV; however, there is also a strong association be-
tween the increasing number of MetS components
and the risk of CVD, emphasizing the importance of
identification and management of all CVD factors in
HIV-seropositive population under cART treatment44.
There are other populations with a high prevalence of
MetS, as observed in a study conducted in several
populations from Latin America (Venezuela, Brazil,
Colombia, Peru, and Ecuador), where PLHIV/AIDS
showed a high prevalence of MetS#>. According to the
literature, the presence of MetS is positively
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correlated with Al, being known as a good predictor
for the presence of a cardiovascular event. Thus, the
Al may be an important factor that affects the risk of
CVD among PLHIV with HIV45. Regarding cardiovascu-
lar risk prediction, in 2019, Van Zoest et al. evaluated
four algorithmic models for cardiac risk prediction in
the ATHENA cohort find that the population living
with HIV older than 40 years, in which lipid levels were
increased compared to those < 40 years old in PL-
HIV47. Consistent with findings from other studies,
our research also determined that individuals over the
age of 40 were associated with elevated cholesterol
levels and a high Al. The estimation of cardiovascular
risk, as calculated by the Framingham score, was de-
veloped for the general population; however, its ap-
plicability to individuals living with HIV has not been
well established?®. For that reason, no significant dif-
ferences were observed using the Framingham algo-
rithm. The multivariate analyses performed in table 4
showed significant differences, particularly in the age
groups over 30 years old, but specifically in the D: A:
D reduced and D: A: D full algorithms. The D: A: D
reduced and D: A: D full algorithms successfully iden-
tified groups at very high risk, where male sex, smok-
ing, and age over 30 stood out as major risk factors.
Once we adjusted for age and sex, the OR levels in-
creased significantly to 23.4 and 34.8, respectively,
with a p < 0.0001. These results underscore that of
those groups that exhibited the highest risk among the
studied patients. Therefore, this finding highlights the
effective capability of the D: A: D reduced and D: A: D
full algorithms in discerning patients with significantly
elevated risks as shown in table 4. ASCVD prevention
and treatment represent a major clinical challenge in
PLHIV, who are now facing age-associated conditions
under highly efficient cART. The performance of car-
diovascular risk scores developed for the general
population in PLHIV is debated, and it remains unclear
which score is appropriate in clinical practice?348.

The assessment of cardiovascular risk in HIV patients
on treatment reveals that the D: A: D full model pro-
vides a more accurate and higher risk estimation com-
pared to the Framingham model, which tends to un-
derestimate this risk. This is particularly relevant
given that 65% of the patients are receiving specific
treatment regimens, highlighting the need for using
tailored assessment tools for this population. Within
this research it can be observed that the most
specific and sensitive model for the prediction of
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cardiovascular risk and possible development of pa-
thologies is the D: A: D full model, in comparison with
D: A: D reduced, ASCVD, Framingham, which could be
established as a specific tool in the population living
with HIV for the prediction of cardiac risk. This is
consistent with the findings of van Zoest et al*’. In
this study involving PLHIV on cART, factors contribut-
ing to the increased risk and early onset of CVD were
identified. In addition, the D: A: D and Framingham
algorithmic models for estimating cardiovascular risk
indicated a low-to-moderate risk, which may be at-
tributed to the relatively young age of the population.
Consistent with the findings of So-Armah et al.#°, the
D: A: D model demonstrated greater specificity and
sensitivity for estimating cardiovascular risk within a
low-to-medium range among individuals living with
HIV on ART.

Although there are several studies worldwide where
predictive models for cardiovascular risk are evalu-
ated, in the Mexican population there are no findings
that determine the cardiac risk in PLHIV. In addition,
this study found factors that increase the risk of pre-
senting a cardiac event such as dyslipidemias and
MetS, and it is also the first study that considers the
D: A: D model that takes into account variables such
as CD4+, viral load, years of exposure to ART, and
types of inhibitors.

In conclusion, comparison of cardiovascular risk pre-
dictive models indicates that the Framingham model,
which is designed for the general population, does not
adequately capture the risk in individuals with HIV.
Conversely, the D: A: D reduced and full models pro-
vide more precise and relevant estimations for this
cohort. This finding underscores the critical impor-
tance of employing specific assessment tools for in-
dividuals with HIV on ART. Such tools enable more
effective and personalized cardiovascular health man-
agement within this population. By accurately identi-
fying high-risk individuals, healthcare providers can
implement targeted interventions, potentially reduc-
ing morbidity and mortality associated with CVD in
PLHIV. Future research should aim to refine these
models and explore their applicability across diverse
populations to further enhance their predictive power
and clinical utility. In addition, healthcare policies
should support the integration of these specialized
tools into routine clinical practice to optimize care for
this vulnerable group.
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