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Evaluation of Differences in Metabolic and Immunologic Markers and Cardiovascular Risk in Hiv-1 Patients

Abstract

Introduction: aiv infection induces an exacerbated chronic inflammatory response, which triggers met-
abolic disorders and cardiovascular diseases; however, there are individuals, known as ziv controllers,
who do not have typical progression markers. As cardiovascular risk tests are not accurate on Hiv-1
infected patients, the study of metabolic and inflammatory parameters in individuals with different
patterns of progression could contribute to the definition of predictors of cardiovascular disease in this
population. The aim of this study was to compare v controllers and uiv progressors (with and without
antiretroviral therapy) as well as with healthy controls in order to explore differences and correlations
in metabolic and inflammatory biomarkers associated with cardiovascular risk. Materials and methods:
This was a cross-sectional analytical study which included 63 individuals infected with urv-1 classified
as Hv controllers or progressors (with or without antiretroviral therapy), and a healthy control group.
The following parameters were determined: carotid intima-media thickness (cmvt); cardiovascular risk
scores; lipid profile, fasting glucose, high-sensitivity cre, D-dimer, sCD14, sCD163, -6, and 1.-18. Data
were compared with Anova or Kruskal-Wallis, and correlations were evaluated by the Spearman coef-
ficient. Results: While there were no significant differences in Framingham, pap or civr values, Hiv con-
trollers exhibited lower triglycerides levels when compared with uiv progressors. No differences were
observed in markers, such as high-sensitivity cre, 1.-6, -18, and sCD163, among the groups. The median
upL value was higher in Hiv progressors on antiretroviral therapy, and cmvr in Hiv controllers was nega-
tively correlated with sCD14. Conclusion: uiv controllers have a different cardiovascular profile than Hiv
progressors according to their values in metabolic and immunological biomarkers.

Keywords: uiv-1; cardiovascular diseases; inflammation; disease progression.

Resumen

Introduccion: la infeccién por vis-1 induce una respuesta inflamatoria crénica exacerbada que desenca-
dena alteraciones metabélicas y cardiovasculares; sin embargo, algunos individuos “controladores” no
presentan los marcadores de progresién tipicos. Dado que las pruebas que evaluan el riesgo cardiovas-
cular carecen de precision en pacientes con vis-1, el estudio de parametros inflamatorios en individuos
con diferente progresion podria aportar a la definicidn de predictores de enfermedad cardiovascular en
esta poblacion. El objetivo es explorar diferencias y correlaciones en biomarcadores metabdlicos e infla-
matorios asociados con riesgo cardiovascular, comparando individuos controladores y progresores con
y sin terapia antiviral. Materiales y métodos: estudio analitico transversal con 63 individuos infectados
por vis-1, clasificados en controladores y progresores (con terapia antiviral y sin esta), y controles sanos.
Se midié el grosor de la intima media carotidea (civt), puntajes de riesgo cardiovascular y cuantificacién
de perfil lipidico, glucemia en ayunas, pcr ultrasensible, dimero D, sCD14, sCD163, 1.-6 e 1-18. Se realiz6
comparacién por Anova o Kruskal-Wallis y correlacion por coeficiente de Spearman. Resultados: no hubo
diferencias significativas en indices de Framingham, pap o civr, pero los individuos controladores presen-
taron menores valores de triglicéridos, comparados con los progresores. No se observaron diferencias en
pcr ultrasensible, 1-6, 1-18, y sCD163, entre los grupos estudiados. La mediana del upr. fue mayor en los
progresores con terapia antiviral y el civr en los controladores se correlacion6 negativamente con sCD14.
Conclusion: los individuos controladores presentan un perfil cardiovascular diferente a los individuos
progresores, de acuerdo con los biomarcadores metabélicos e inmunolégicos evaluados.

Palabras clave: vin-1; enfermedades cardiovasculares; inflamacion; progresion de la enfermedad.
Resumo
Introducgdo: a infeccdo pelo miv-1 induz resposta inflamatdria cronica exacerbada, que desencadeia alte-

racdes metabdlicas e doengas cardiovasculares; no entanto, existem individuos, chamados controlado-
res, que ndo possuem os marcadores de progressado tipicos. Tendo em vista que os testes que avaliam o
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risco cardiovascular carecem de precisdo em pacientes com Hiv-1, o estudo de paradmetros metabolicos
e inflamatdrios em individuos com diferentes padrdes de progressdo pode contribuir para a definicdo
de preditores de doenca cardiovascular nessa populacéo. O objetivo é explorar diferengas e correlacées
em biomarcadores metabdlicos e inflamatdrios associados ao risco cardiovascular, comparando indivi-
duos controladores e progressores submetidos ou ndo a terapia antiviral. Materiais e métodos: Estudo
analitico transversal que incluiu 63 individuos infectados pelo uiv-1, classificados como controladores
e progressores (com e sem terapia antiviral), além de grupos controle saudaveis. Realizou-se a medicdo
da espessura da intima média da cardtida (cimt), pontuacdes de risco cardiovascular; e quantificacdo do
perfil lipidico, glicemia em jejum, pcr ultrassensivel, dimero D, sCD14, sCD163, 1.-6 e 1.-18. A comparacéao
foi feita por Anova ou teste de Kruskal-Wallis e a correlacdo pelo coeficiente de Spearman. Resultados.
Embora nido tenha havido diferencas significativas nos indices de Framingham, pap ou civr, os individuos
controladores apresentaram valores de triglicerideos mais baixos, em comparacdo com 0s progressores.
Néo foram observadas diferengas em marcadores como pcr ultrassensivel, -6, 1.-18 e sCD163, entre
os grupos estudados. O upr. médio foi maior em individuos progressores em terapia antiviral, e o civT
em individuos controladores foi negativamente correlacionado com o sCD14. Conclusdo: os individuos
controladores apresentam um perfil cardiovascular diferente dos individuos progressores, de acordo
com os biomarcadores metabdlicos e imunoldgicos avaliados.

Palavras-chave: uiv-1; doencas cardiovasculares; inflamacao; progressdo da doenca.

Introduction

Ithough highly active antiretroviral therapy (1aart) hasincreased survival and improved
A the quality of life of patients with mv-1 (human immunodeficiency virus type1), the
emergence of other diseases, caused by the chronic effects of this infection or as a conse-
quence of the adverse events of antiretroviral drugs, has increased in this population (1).
Reports indicate that 49% of the deaths of patients with niv-1 infection are due to events
associated with Acquired Immunodeficiency Syndrome (aips), 7% due to liver diseases, and
6.5% due to cardiovascular diseases (cvp) (2,3). Alarmingly, mortality due to cvb among
patients with uiv-1 has increased, mainly as a result of myocardial infarction, sudden death,
and stroke (4).

Cardiovascular risk has been associated with chronic inflammatory state characteristic
of miv-1 infection, where the amount of proteins, such as 1.-6, high-sensitivity cre (C-reactive
protein), D-dimer, sCD163, sCD14, and 1.-18, among others, is increased (5). In addition,
immune activation and prolonged treatment with antiretrovirals, especially protease inhi-
bitors (6,7), trigger metabolic alterations in patients with niv-1. These metabolic alterations
cause elevations of low-density lipoproteins (1por) and triglycerides along with a reduction
in high-density lipoproteins (ap1) (8), which together enhance cardiovascular risk (9,10).

There are several strategies for estimation of cardiovascular risk, including the
Framingham atp m scores and pap (Data Collection on Adverse Events of Anti-uiv Drugs
Study) (11), as well as complementary studies, such as the carotid intima-media thickness
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(cimt) test (12). Although these tests show good accuracy in the general population (13), their
use in patients with uiv-1 is debated given the complexity of this infection and the variation
in clinical evolution among patients.

There are patients capable of spontaneously controlling viral replication, called elite or
viremic controllers, who have undetectable viral loads or viral load less than 2000 copies/
mL, respectively, despite having at least one year of diagnosis of the infection in the absence
of naart (14,15). These patients have been the subject of multiple investigations aimed at
identifying the immunogenetic mechanisms associated with viral control (15). Evidence
indicates that most of the immunological parameters of uiv controller individuals remain
similar to those of uninfected individuals and that their immune system cells have a high
functional capacity (16,17). However, there are still limited studies assessing the clinical
characteristics related to cardiovascular risk, such as ciut, in these patients with a particular
evolution of Hv-1 infection. Consequently, given the existence of different phenotypes of
infection progression and difficulties in determining cardiovascular risk in patients with
Hiv-1, this study aimed to explore the differences and correlations between metabolic and
inflammatory markers in individuals with different patterns of progression, and whether the
metabolic and inflammatory markers could be use for defining parameters that complement
the assessment of cardiovascular risk in these patients.

Materials and methods

his was a cross-sectional analytical study, which included patients of both sexes over 18
Tyears old and with confirmed diagnosis of niv-1 infection, recruited between 2016 and
2017 in two health service institutions in Medellin, Colombia. The study included indi-
viduals with niv-1 classified into the following groups: i) Controllers, defined as patients
with more than one year of diagnosis and a viral load less than 2,000 copies/mL in the
absence of HaArT; i) progressors (defined as patients who presented clinical, immune or viro-
logical deterioration characterized by a history of cp4+ T lymphocyte counts <500 cells/uL
and viral loads >2000 copies/mL) with HaArt, or iii) progressors patients without HaArT.
Additionally, a control group was included comprising individuals who were Hiv-1 nega-
tive. Exclusion criteria included patients with a previous history of cardiovascular events
or diabetes; patients with virologic failure, active opportunistic disease or under immuno-
suppressive treatment; pregnant or breastfeeding women; patients with active neoplasia
and patients under treatment with statins.
Current national and international standards for data management and confidentiality
were considered. The ethical principles of the Declaration of Helsinki, Belmont Report,
and croms Guidelines were followed, taking into account the principle of proportionality
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between predictable risks and possible benefits. An informed consent form was developed
and filled out for each patient, which was previously approved by the Bioethics Committee
of the University Research Center of Universidad de Antioquia (record no. 15-08-636) and the
Bioethics Subcommittee of Unversidad Cooperativa de Colombia, Medellin Campus (record
no. 0800-015).

Given the low frequency of uiv controllers and the changes in the clinical management
of patients with niv-1, who receive antiretroviral therapy in the initial months of diagnosis
regardless of their clinical parameters, this study included 63 patients with uiv-1through
convenience sampling, who were distributed into 13 controllers, 31 Hiv progressors with
HAART, and 19 Hiv progressors without Haart. A group of 10 healthy controls was included to
validate baseline values for the variables used.

The cimT was measured at Hospital San Vicente Fundacion, using a color Doppler
echocardiography with high-resolution B-mode ultrasound with pulsed Doppler (General
Electric, LociQ F8, usa). The Framingham and pap scores (cardiovascular risk predictors) were
determined by means of algorithms designed and validated in various populations, including
Colombian populations, using public calculators for this purpose (18-20). The variables nec-
essary to calculate these values were obtained through a demographic and clinical survey,
in which data were collected on sex, body mass index, age, systolic blood pressure, smoking
(current or previous), family history of cvp, diabetes, exposure to antiretrovirals, as well
as duration of antriretroviral therapy. cout was measured by vascular physicians from the
Hospital San Vicente Fundacion, and donor assessment and data collection were performed
by a clinical epidemiologist with a Master’s degree in Hiv.

Approximately 4 mL of peripheral blood was collected via venipuncture in a Vacutainer
tube with ebta, 4 mL of anticoagulated blood with heparin in a Vacutainer tube, and 18 mL
of blood in a Vacutainer tube without anticoagulant. Plasma and serum were obtained from
the blood sample through centrifugation and stored at -70°C until being processed.

Glycemia (uv hexokinase test), high-sensitivity cre (immunoturbidimetry), and D-dimer
(immunochromatography) values were quantified in a validated laboratory in Medellin,
Colombia. These tests were performed on peripheral blood collected via venipuncture in
Vacutainer tubes with anticoagulant heparin and tubes without anticoagulant, which were
transported to the laboratory under stringent measures.

Serum levels of upi, total cholesterol and triglycerides were quantified by colorimetric
assay using a commercial kit (Biosystems; Costa Brava 30, Barcelona, Spain) (21). Results
were reported in mg/dL.

The following methodology was employed for performing cp4+ T lymphocyte counts:
i) Differential white cell count by Wright’s stain; ii) total white cell count and iii) T lymphocyte
count using monoclonal antibodies specific for cp3 (Anti-cp3-ritc; clone: ucutl), cp4 (Anti-cp4-
apc; clone: rea-T4) and cp8 (Anti-cp8-p, clone: rea-T8) (eBioscience, San Diego, usa) by flow
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cytometry (racs BD Biosciences, San Jose, ca, usa). Plasma viral load for niv-1 was determined
by a certified clinical laboratory, using the commercial Ampliprep-Cobas Amplicor rRT-pcr
assay (Roche, Indianapolis, iv; detection limit 20 copies/mL) on peripheral blood samples
collected via venipuncture in tubes with the anticoagulant, epta.

Quantification of soluble markers was performed by enzyme-linked immunosorbent
assays. The commercial kit Human Soluble Cluster of Differentiation 14 (cp14)- MmBs2514176_coa
(MyBioSource, San Diego, usa) was used for detection of sCD14 factor. The commercial kit
Human sCD163 Ready-SET-Go 88-50360-22 (Affymetrix eBioscience, Vienna, Austria) was
used for detection of sCD163. The Human 1.-18 Matched Antibody Pairs BMS267/2MST kit
(eBioscience, Vienna, Austria) was used for detection of 1.-18, and the 8o OptEIA commercial
kit (8p Biosciences) was used for detection of i.-6. All assays were performed in duplicate and
according to the manufacturer’s instructions, and the reading was done using the Multiskan
Thermo Fisher, rc Microplate Photometer (Waltham, usa).

Data distribution of the quantitative variables was determined based on the Shapiro-
Wilk test. Accordingly, analysis of variance (Anova) or Kruskal-Wallis tests were applied
for parametric or nonparametric data, respectively. In addition, a Dunn’s post hoc test was
applied. Correlations were estimated by Pearson or Spearman linear correlation analysis,
according to the normality test. All analyses were performed by subgroups, according to the
progression profile and HaarT being used or not. Data were stored and analyzed in Statistical
Package for the Social Sciences version 22.0 (Armonk, Ny, usa). In all analyses, a value of p <
0.05 was considered statistically significant.

The selection of participants was controlled by strict compliance with the inclusion and
exclusion criteria, as well as by checking their clinical history and repeating laboratory tests,
if necessary. Recall bias regarding classification, time of diagnosis, and previous treatment
with Haart was controlled by reviewing the patient’s clinical history. Laboratory procedures
were performed in a blind manner, with a clearly defined protocol and with a previous
standardization process. Surveys were carried out by personnel trained to fill out and take
the indicated measurements. For the collection of information, data was entered twice, and
a backup copy of the information was kept.

Results

atient registration and main characteristics of the participants are summarized in Figure 1
Pand Table 1. It should be emphasized that the median time to diagnosis was 28 months
(1Qr 22-50) for controllers, 16 months (1Qr 2-40) for non-HaarT HIv progressors and 78 months (1Qr
35-126) for HaarT HIV progressors. All HaArT HIV progressors were treated with nucleoside/nucle-
otide reverse transcriptase inhibitors; 54% of them were also taking non-nucleoside reverse
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transcriptase inhibitors; 16.4% were receiving protease inhibitors, and 1.4% integrase in-
hibitors. Finally, 46%, 63%, 55%, and 30% of the controllers, non-HAART HIV Progressors, HAART HIV
progressors and healthy controls were men, respectively. Regarding active smoking, 15%, 32%,
29%, and 10% of each group, respectively, were smokers.
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Figure 1. Recruitment of volunteers

Note: The selection of individuals with Hiv-1 began with their identification in the health service institutions databases, and patients
who met the inclusion criteria were contacted. Finally, considering the exclusion criteria and those individuals who did not agree to
participate, a total of 63 individuals with niv-1 were included.
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Table 1. General characteristics of the study population

Controllers HIV Progressors HIV Progressors Healthy

-13 without HAART with HAART controls

LSk (m=19) (n=31) (n=10)
Age: Mean (sp) 33.5 (10.4) 30.2 (8.7) 35.5 (9.8) 32.6 (15.6)
Sex: Male (%) 6 (46%) 12 (63%) 17 (55%) 3 (30%)
Viral load copies/mL Median (ir) 371 (156-726) 1990 (11%5258; <40 (<40-<40) N/A
CD4+T Lymphocytes/uL: Median (o)) 988 (523-1047) 405 (228-499) 705 (372-929) 781 (687-1115)
Family history cvp (%) 1(7%) 1 (5%) 5 (15%) 2 (20%)
Hr (%) 0 (0%) 0 (0%) 1 (3%) 0 (0%)

Systolic blood pressure mmHg Me-
dian (1qr)

Active smoking (%)

Previous smoking history (%)

110 (100-120)

4 (30%)
2 (15%)

109 (103-118)

3(16%)
6 (32%)

118 (110-120)

8 (25%)
9 (29%)

110 (100-112)

1 (10%)
1(10%)

Body mass index Median (1Qr) 24.4(23.2-26.2) 22.8(21.5-24.8) 21.9(20.5-23.8) 23.5(21.6-24.3)

sp: Standard deviation. iqr: Interquartile range (25th-75th percentile). cvp: Cardiovascular Desease. ut: Hypertension

No statistically significant differences were found between the medians of the Hiv con-
troller and progressor groups with or without saarr in the Framingham score (p = 0.911) or
the pap score (p = 0.213). When assessing civit thickness as a predictor of cardiovascular risk,
no significant differences were observed among different groups either (p = 0.856) (Table 2).

Table 2. Direct and indirect markers of cardiovascular risk by study group

HIV

therapy with therapy
‘Framingham score 0.3 0.5 0.5 0.911 0
(0-1.1) (0-0.9) (0-1.1) (0-1)
pAD score 0.5 0.5 0.7 0.213 0.15
(0.2-0.7) (0.2-0.9) (0.3-1.5) (0.1-0.8)
Median civr (1QR) 0.7 0.7 0.7 0.856 0.7
(0.6-0.9) (0.6-0.8) (0.6-0.8) (0.7-0.8)
Total Cholesterol 153 156 171.7 0.089 171.9
(148.7-186) (126.5-167.5) (155.2-188.2) (119.5-210.4)

Rev. Cienc. Salud. Bogotd, Colombia, vol. 19 (3): 1-18, septiembre-diciembre de 2021



Evaluation of Differences in Metabolic and Immunologic Markers and Cardiovascular Risk in Hrv-1 Patients

HIV

Contealers PTESS progressor oy
therapy with therapy

HDL 36.2 33.5 471 0.000 56.35
(35-38.7) (28.5-39.4) (39.6-57.4) (44-72.8)
LDL Median (ior) 98.0 88.3 91.4 0.318 82.9
(90.3-114) (76.9-99.2) (79-108.4) (60.6-134.4)
Triglycerides Median 92.3 144.2 135.1 0.005 79.65
Gor) (75.9-110)  (94.7-158.1)  (109.4-190.2) (48.1-101.9)
Fasting glycemia Median 89 87 91 0.091 81.5
Gon) (83-91) (83-91) (87-96) (78-86)
High-sensitivity cre mg/ 0.16 0.14 0.27 0.754 0.07
dL Median (or) (0.1-0.56) (0.09-0.51) (0.16-0.37) (0.06-0.09)
IL-6 pg/mL Median (iQr) 4 4 4 0.6 4
44 44 44 44
IL-18 pg/mL Median (i1gr) 271.25 333 195.7 0.125 211.15
(192.3-302.1)  (188.8-484.1)  (123.6-305.6) (127-341.6)
sCD14 ng/mL Median 1.2 2.1 1.2 0.114 0.9
(iow) (0.6-1.7) (0.9-2.7) (0.3-1.9) (0.3-2)
sCD163 ng/mL Median 11 10 9.9 0.952 10.6
Gon) (7.2-11.9) (8.4-12.3) (7.7-12) (8.4-11.6)
D-dimer ug/mL Median 0.21 0.25 0.15 0.115 0.13
Ger) (0.17-0.27) (0.11-0.35) (0.12-0.23) (0.1-0.18)

# Median and interquartile range of Framingham and pab scores estimate the risk of developing cvp in the next 5 years (in %).

Kruskal-Wallis.

Individuals with niv-1 had different upL levels, with progressors presenting lower levels,

followed by Hiv controllers and Haart HIv progressors (p < 0.0001; Figure 2A). It is important

to highlight that in general, infected individuals presented lower upL levels than healthy

controls (Figure 2A). In contrast, individuals with uiv-1 showed higher levels of triglycerides

compared to healthy controls, being higher in non-uaart progressors (p = 0.005; Figure 2B).

As for total cholesterol (p = 0.089) and roL (p = 0.318) levels, no significant differences were

observed between the groups of infected patients, nor in comparison with healthy controls

(Table 2).
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Figure 2. Triglyceride, oL, and fasting glycemia values according to study groups
Note: In serum from individuals with Hiv-1 and healthy controls, (A) HpL (B) Triglycerides and (C) Fasting glycemia were quantified.

Statistical comparisons were performed using the Kruskal-Wallis test with a 95% confidence interval and a Dunn’s hoc post-test was
applied. Significant differences are shown at the top of the figures (* p < 0.05; ** p < 0.01; *** p < 0.0001).

Although no difference was found in fasting glycemia between the groups of patients
with infection (p = 0.091), median glycemia of healthy controls was observed to be lower
than that of individuals with miv-1, particularly with respect to niv progressors under therapy.
No significant differences were observed in high-sensitivity cre and D-dimer levels among
individuals with the virus (p =0.754 and p = 0.115, respectively) (Table 2). There were also no
significant differences in 11-6, 1.-18, sCD14, or sCD163 levels among study individuals (Table 2).
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We evaluated whether Framingham, pap scores, and ciut were related to the different
soluble inflammatory markers. In this case, a statistically significant negative correlation was
detected between sCD14 and cimt values (rho =-0.712, p = 0.006) in Hiv controllers. Regarding
the other variables (high-sensitivity cre, D-dimer, 1.-6, 1.-18, and cp163s) no significant cor-
relations were found (Table 3).

Table 3. Correlations between cvp risk scores, cimt, and biomarkers.

hs-cre D-dimer IL-6 IL-18 sCD14 sCD163
Framingham score
Controllers
Rho 0.087 0.311 -0.157 -0.248 -0.115 0.299
P 0.778 0.302 0.609 0.437 0.708 0.320
HIV progressors without HAART
Rho 0.177 0.024 -0.043 0.225 0.347 -0.239
P 0.469 0.923 0.860 0.355 0.145 0.324
HIV progressors with HAART
Rho -0.144 0.059 -0.123 0.114 0.293 0.188
P 0.440 0.754 0.509 0.541 0.110 0.312
DAD
Controllers
Rho -0.011 0.203 -0.039 -0.316 -0.084 0.234
P 0.971 0.506 0.899 0.318 0.786 0.442
HIV progressors without HAART
Rho 0.23 -0.083 0.073 -0.015 0.02 -0.422
P 0.343 0.736 0.767 0.951 0.934 0.072
HIV progressors with HaAArT
Rho -0.297 0.098 -0.285 0.002 0.173 0.229
p 0.105 0.598 0.460 0.991 0.352 0.216
CIMT
Controllers
Rho -0.437 -0.267 -0.478 0.317 -0.712 -0.117
p 0.135 0.378 0.099 0.315 0.006 0.705
HIV progressors without HaArT
Rho 0.190 -0.325 -0.309 -0.096 -0.006 -0.231
P 0.436 0.174 0.198 0.696 0.979 0.342
HIV progressors with HAART
Rho -0.134 0.179 0.207 -0.111 -0.069 0.134
P 0.474 0.335 0.264 0.55 0.712 0.472

Note: All correlations are Spearman correlations.

Rev. Cienc. Salud. Bogotd, Colombia, vol. 19 (3): 1-18, septiembre-diciembre de 2021



Evaluation of Differences in Metabolic and Immunologic Markers and Cardiovascular Risk in Hiv-1 Patients

Discussion

ardiovascular disease is emerging as a major cause of morbidity and mortality in patients
Cdiagnosed with Hiv-1 infection. Recent studies indicate that this risk may be higher by up
to 50% (22) in infected individuals, even after adjusting based on traditional risk factors,
such as smoking (23). The previously reported high cardiovascular risk in the uiv-1-positive
population has been estimated using the Framingham (24) and pap (25) scores. However,
this study found no differences among v controllers, progressors with and without HaART
and healthy individuals regarding the estimation of expected cardiovascular risk accord-
ing to Framingham and pap scores, despite having different progression patterns and viral
loads. This could be partly explained by the exclusion of patients with a previous history of
cardiovascular disease or diabetes, or by the fact that the recruited population was young.
The study has not considered the genetic characteristics of the population either, which
could account for changes in the cardiovascular risk scores used. Although previous stud-
ies have demonstrated the usefulness of applying Framingham and pap scores to define
cvp risk in these patients (26), in this study participants were not categorized as having
moderate or high cardiovascular risk. Furthermore, although no differences were found
in cvr values in this study, other studies claim that the finding of carotid atherosclerosis
would be a better predictor of cvp than various scores (27), so it is possible that prospective
studies could contribute in this regard.

On the other hand, previous studies have reported a higher frequency of hypetriglycer-
idemia and high cholesterol levels in patients with niv-1 infection compared to the general
population (8, 21). This study found that, although below the normal range, niv progressors
with and without naart have higher triglyceride levels when compared with v controllers
(p <0.5and p <0.01, respectively). In this regard, it has been previously reported that patients
with dyslipidemia associated with niv-1 infection show low levels of upr. and increased total
cholesterol, Lo and triglycerides levels, which favor the risk of cardiovascular disease (8).
In addition, an association between naart and dyslipidemia has also been suggested, with
a greater impact reported in individuals under treatment with protease inhibitors and
Stavudine or thymidine analogs in general (28). Specifically, it has been described that HAART
can increase total cholesterol, oL cholesterol, and triglyceride levels, having a variable effect
on HpL cholesterol levels. In this study population, it was found that av progressors without
HAART have higher triglyceride levels and lower upL levels compared to the other two groups
of patients. Regarding these findings, it is important to highlight that lower upL levels have
been related to increased cardiovascular risk as an independent factor (29). In addition, it
was found that in patients receiving Haart there are higher upr levels when compared with
individuals not receiving Haart or Hiv controllers. However, these levels are still significantly
lower when compared with the healthy controls. This suggests the possibility that the
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antiretroviral treatment regimens used by this population have a positive impact on HpL,
similar to physical activity or other types of interventions that may influence the levels of
this parameter, despite the fact that normal levels are not restored.

HAART has been associated with increased prevalence of insulin resistance and risk of
diabetes (30). In this study, median fasting glycemia was found to be lower among healthy
controls than among patients with urv-1 infection, suggesting an association with this infec-
tion, as noted by other reports.

Ithasbeenreported that biomarkers, such as sCD14, sCD163, 1.-6, high-sensitivity cre, and
D-dimer, may play a role in atherogenesis and some of them have been associated with civrt
as possible predictors (31). Previous studies mainly comparing patients with uiv-1 infection
with non-infected patients have shown that increased sCD14 was associated with increased
carotid atheroma plaque formation (rr = 1.24; 95% c1 = 1.07- 1.43) (31). Similarly, 1.-18, which
is a proinflammatory, proapoptotic cytokine with atherogenic properties, has been found
to be elevated in patients with niv-1 (32). However, other studies have not reported these
differences (33). In this study, no differences were found among the median levels of sCD14,
sCD163, -6, and 1.18. However, it cannot be ruled out that the low cardiovascular risk of
the included population may be one of the reasons for the lack of differences, particularly
considering the fact that previous studies have shown that sCD14 levels are lower in infected
patients after Haart initiation, although they remain high when compared with healthy
individuals, and that 1.-6 may change over time after uiv-1 infection (34).

Other markers, such as high-sensitivity crp, have been used as an important cvp risk predic-
tion tool in the general population, whereas elevated values of D-dimer, a fibrin degradation
marker, arereported tobe associated withincreased mortality in patients with uiv-1 infection (35).
In this study, no differences were found among groups of infected patients, but it was
observed that patients tended to have higher levels of both biomarkers than healthy controls,
although differences were not statistically significant. This may suggest that neither the level
of progression nor pharmacological measures can restore these markers to normal values.

Onthe other hand, in general, no statistically significant correlations were found between
Framingham scores, pap values, and other biomarkers. In the uiv controllers group, cimt has
a strong negative correlation with the sCD14 marker (Rho = -0.712), which was statistically
significant (p = 0.006). This finding contradicts previous publications in which higher levels
of sCD14 marker were associated with greater progression of subclinical carotid artery
atherosclerosis (31). However, these studies did not differentiate the groups according to
the pattern of progression or whether or not they were receiving HAART.

Ithas been reported that some traditional cardiovascular risk scores underestimate car-
diovascular risk in patients with niv-1 infection (36) and the connection of additional markers
may improve the performance of these markers. Some of them could be those which are
reported in this study, such as hs-cre and D-dimer. Regarding other biomarkers, this result

Rev. Cienc. Salud. Bogotd, Colombia, vol. 19 (3): 1-18, septiembre-diciembre de 2021

13



Evaluation of Differences in Metabolic and Immunologic Markers and Cardiovascular Risk in Hiv-1 Patients

needs to be clarified in other studies, especially in the case of sSCD14, which showed negative
correlation with civr in Hiv controllers. Finally, follow-up over time of this cohort of patients,
whose baseline was established with this study, could provide more information about the
cardiovascular behavior of individuals with uiv-1.

Hiv-1 infection is an independent factor that increases the risk of cardiovascular events
and, despite the initiation of Haart, different parameters such as the lipid profile and some
biomarkers of inflammation remain altered, which could contribute to the increased risk of
cvp. Among these markers, there is evidence of the need to closely monitor triglyceride levels,
due to their role as a marker of cvp risk and especially because of the risk of pancreatitis that
they represent, as well as to explore the possibility of the emergence of alterations in plasma
glycemia and the development of carbohydrate intolerance and diabetes.

Finally, a limitation of the study was the sample size, specifically regarding non-HaART HIV
progressors and Hiv controllers. This is due to the fact that, in our country, consistent with
global guidelines, antiretroviral regimens are being started earlier, once the diagnosis of
infection is made.

In conclusion, this study found that triglyceride levels were lower in Hiv-1 controllers
than in Hiv progressors, who also present higher viral load and lower cp4+ T lymphocyte
counts, especially those without antiretroviral therapy. Although no significant differences
were observed in the Framingham, pap, or ciMT scores, Hiv controllers have a different car-
diovascular profile than niv progressors, according to the metabolic and immunological
biomarkers evaluated.
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