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Abstract

Given human immunodeficiency virus-1 (HIV-1)-infected patients have alterations in
the type | interferon (IFN-I) pathway and are also at elevated risk of atherosclerosis,
we evaluated IFN-I response and subclinical cardiovascular disease (CVD) associa-
tion in HIV-1-infected patients. Transcript levels of IFN-a/f and IFN-stimulated
gene 56 (ISG56) were evaluated by RT/real-time PCR in peripheral blood mono-
nuclear cells collected from asymptomatic HIV-1-positive male patients at high risk
of developing CVD (n=34) and healthy subjects (n=21). Stenosis degree (> or
<50%), calcium volume score, calcium Agatston score, and myocardial extracellular
volume were examined by coronary computerized tomography scan. Carotid intima-
media thickness (cIMT), Framingham risk score, atherosclerotic cardiovascular dis-
ease (ASCVD) score, and risk score developed by data collection on adverse effects
of anti-HIV drugs (D:A:D) were also measured. Increased IFN-a, IFN-B, and I1SG56
levels were observed in all HIV-1-infected males compared to healthy controls
(p<.001 for all genes analyzed). HIV-1-infected patients with a stenosis degree
>50% showed a higher Framingham risk score (p =.019), which was correlated with
IFN-B and ISG56 levels. HIV-1-infected males with enhanced IFN-I levels and ste-
nosis displayed a higher ASCVD calculated risk (p =.011) and D:A:D score (p =.004).
Also, there was a trend toward higher IFN-a and ISG56 mRNA levels in HIV-1-
positive patients with an increased cIMT (p >.05). Dysregulation of IFN-I response
might participate in the pathogenesis of HIV-1-associated CVD.
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cardiovascular diseases: a new integrative
model for the management of HIV-1 patients
suffering from cardiovascular damage)
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1 | INTRODUCTION

Since the introduction of combined antiretroviral therapy (cART),
the life quality and survival of people living with human im-
munodeficiency virus-1 (HIV-1) have considerably enhanced.®
Nevertheless, as a result of the harmful effects of HIV-1, ex-
posure to prolonged cART and accelerated aging, cardiovascular
disease (CVD) increasingly afflicts people living with HIV-1.%°
The variety of CVD in HIV-1 is not only restricted to enhanced
atherosclerosis, but includes pulmonary hypertension, ven-
tricular dysfunction related to myocarditis, complex cere-
brovascular disease, pericardial pathology, endocarditis, and
cardiac tumors.*® The pathogenesis behind the cardiovascular
HIV-1-associated complications is multifactorial, and involves
distinct CVD risk parameters, but also viral and host factors as-
sociated with immunological and metabolic dysfunction® ob-
served during HIV-1 infection. As a result of these observations,
great interest has been directed toward the role of type | inter-
feron (IFN-I) in atherosclerosis.” 3

As HIV-1-infected patients have an enhanced activation of

14-17

IFN-1 signalling and are at elevated risk of developing

atherosclerosis, %17

we hypothesized that persistent upregula-
tion of IFN-I and/or IFN-related pathways might be involved in
the development and progression of atherosclerosis during HIV-
1 infection. Therefore, we evaluated the gene expression level of
IFN-c;, IFN-B, and IFN-stimulated gene 56 (ISG56),°° a well-
established marker of IFN-I activation, in peripheral blood
mononuclear cells (PBMCs) collected from HIV-1-infected male
patients at high risk for developing CVD, examining whether al-
terations in IFN-I/ISG56 mRNA levels might be associated

with progression of atherosclerosis.

2 | MATERIALS AND METHODS

2.1 | Study population

Thirty-four HIV-1-infected male patients successfully treated
with cART, attending the Division of Infectious Diseases, at De-
partment of Public Health and Infectious Diseases, “Sapienza”
University of Rome (ltaly) were enrolled from 2018 to 2019. Age-
and gender-matched healthy subjects with no history of previous
severe CVD and metabolic syndrome were included as a control
group (n=21). For each HIV-1-infected patient, medical and fa-
mily history, body mass index and smoke status, time from HIV-1
diagnosis, length of cART treatment, and CD4 + T cell count were
collected. To evaluate the risk of CVD, the following

cardiovascular parameters were measured: Framingham 10 years
risk score, atherosclerotic cardiovascular disease (ASCVD)
10 years score, data collection on adverse effects of anti-HIV
Drugs (D:A:D) 10 years estimated risk score, extracellular vo-
lume (ECV) and carotid artery intima-media thickness (cIMT).
Inclusion criteria were as follows: (1) men at least 18 years old,
(2) being in cART with HIV-1 RNA < 37 copies/ml, (3) CD4 + T cell
counts >400 cells/mm?, (4) absence of metabolic syndrome. The
study was approved by the institutional review board (Depart-
ment of Public Health and Infectious Diseases, Sapienza, Uni-
versity of Rome) and the Ethics Committee (Sapienza, University
of Rome), and all study participants signed written informed

consent.

2.2 | Multi-detector computed tomography
(MDTC) protocol and coronary angiography (CA)

All HIV-1-infected patients were tested for the severity of CVD
using a low-dose prospectively ECG-triggered computerized to-
mography (CT) coronary angiography protocol, with a 64-slice
multidetector MDCT scanner (Somatom Definition Siemens
medical Solution, Forchheimen), as previously described.?’ Cal-
cium score was quantified using the Agatston Calcium Score
method?? from 3 mm nonoverlapping sections by using a semi-
automated software (calcium scoring CT; Siemens Medical Solu-
tions). The luminal stenosis degree was classified as mild (Grade
I: 30%-49%), moderate (grade IlI: 50%-69%), severe (Grade IlI:
70%-99%), or coronary occlusion (Grade IV: 100%). A threshold
of 50% luminal narrowing in any coronary segment greater than
1.5mm in diameter was adopted to define clinically
significant coronary stenosis.?® All HIV-1-infected patients with
coronary lesions > grade |l at MDCT analysis were considered for
coronary angiography. This evaluation was performed using the
standard technique with angiograms that were examined by an
experienced blinded operator to the MDTC results. The Amer-
ican Heart Association (AHA) segmentation model?* was applied
and the degree of stenosis was quantified (quantitative coronary
angiography, QCA) (Allura Xper FD 10; Philips Medical Systems).

Significant stenosis was defined as a reduction in diameter 250%.

2.3 | CT image analysis

Pre- and post-contrast Hounsfield units (HU) were measured on a
Picture Archiving and Communication System. The regions of
interest (ROIs) were drawn first on the equilibrium phase image
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at the myocardial septum and within the left ventricular cham-
ber; the mean area was 3cm? (range, 1.5-5 cm?). Mean at-
tenuation at the ROl was recorded in HU and Myocardial ECV
fraction was calculated using the following equation:

ECV(%) =1 - (1 — H) - 100%,

where the contrast agent partition coefficient (A) represents the ratio
of the change in the blood and myocardial attenuation (AHU) and H
is the haematocrit level. The change in attenuation (AHU) was de-
termined with the following equation: AHU = HU o5 - HU,,., Where
HUpost and HU e are attenuations after and before administration of
iodinated contrast material, respectively.

2.4 | Carotid intima-media thickness
measurement (c-IMT)

c-IMT measurement was performed using a B-mode ultrasound record-
ing with a 7- to 14-MZ array probe (ESAOTE-technology). c-IMT was
measured at a distance of at least 5mm below the distal end of the
common carotid artery. The mean value (expressed as mm) of 3 mea-
surements was calculated for each HIV-1-positive patient and used as the
final measurement of internal c-IMT. Normal c-IMT was defined as
IMT < 0.9 mm and pathological c-IMT was considered as IMT 2 0.9 mm.
To avoid inter-operator differences, all the measurements of c-IMT were

performed by a single operator.

2.5 | Peripheral blood mononuclear cells isolation
Fresh peripheral blood samples (20 ml) were collected by venepuncture
in Vacutainer tubes containing EDTA (BD Biosciences) from HIV-1-
infected men and healthy individuals, and processed by Ficoll-Hypaque
density gradient centrifugation (Lympholyte, Cedarlane Labs) to obtain
PBMCs. PBMCs were washed twice in phosphate-buffered saline and
stored at -80°C as dried pellets for RNA extraction.

2.6 | Real-time RT-PCR assays for IFN-o, IFN-p,
and ISG56 mRNA expression

Quantitative real-time PCR for the analysis of IFN-o, IFN-@, and ISG56
mRNAs levels was carried out with the LightCycler480 instrument
(Roche), as previously described.'*?° Briefly, total RNA was extracted
from PBMCs collected from HIV-1-infected patients and healthy in-
dividuals using a commercial RNA purification assay (Norgen Biotek
Corporation) and reverse-transcribed using the High-Capacity cDNA
Reverse Transcription Kit (Applied Biosystems), according to the manu-
facturer's protocol. All primers and probes were added to the Probes
Master Mix (Roche, Basel, Switzerland) at 500 and 250 nm respectively,
in a final volume of 20 ul. The B-glucuronidase housekeeping gene was
considered as an internal control. Gene expression values were calcu-

lated by the comparative C; method. The primers and probe sequences

used for IFN-o, (Hs. PT.5824294810g) and IFN-8 (Hs.
PT.58.39481063.g) were purchased from Integrated DNA Technologies
(IDT). The primers and probe sequences used for 1ISG56 were the fol-
lowing: forward, 5’- TGAGAAGCTCTAGCCAACAACATGTC-3'; reverse,
5-GAGCTTTATCCACAGAGCCTTTTC-3; probe 5-(6FAM) TATG

TCTTTCGATATGCAGCCA-AGTTTTACCG (TAM)-3'.

2.7 | HIV-1 RNA measurement and CD4+ T
lymphocyte count

HIV-1 viral load was determined by a Versant HIV-1 RNA kPCR assay
(Siemens Healthineers) which has a detection limit of 37 copies/ml. Ab-
solute CD4 + T lymphocyte count was performed by FACScalibur flow
cytometer (Becton Dickinson).

2.8 | Statistical analysis

Patients data were expressed as median/IQR (interquartile range)
(age, CD4 +T cell count at enrolment, CD4 + T cell count at Nadir,
years from HIV-1 diagnosis, years on ART, Framingham risk score,
ASCVD score, D:A:D score, calcium score, calcium score Agatston,
ECV, luminal stenosis) or as frequency (percentage) (class of anti-
HIV-1 drug, smokers, opportunistic infections, diabetes, family his-
tory of CVD, previous CVD). The demographic and clinical char-
acteristics of HIV-1-infected patients and healthy controls were
compared using Student's t and x? tests. Differences in the clinical
characteristics (Framingham risk score, ASCVD risk score, D:A:D
score, Calcium volume/cm?® score, Calcium score Agatston, Luminal
stenosis, ECV range) between HIV-1-positive patients with a
cIMT20.9mm and evaluated using the
Mann-Whitney U test. Differences in IFN-a, IFN-£, and ISG56 mRNA
levels between HIV-1-infected patients and healthy controls were

<0.9mm were

analyzed using the Mann-Whitney U test. The same test was applied
to evaluate any differences in the transcript level of IFN-I genes
between HIV-1-infected patients with coronary stenosis 250% and
<50%, and between HIV-1-infected patients with cIMT 2> 0.9 mm and
<0.9 mm. Spearman's rho coefficient was calculated to assess the
correlation between IFN-a, IFN-£, ISG56, and the Framingham score
in HIV-1-infected patients. Statistical analyses were performed with
SPSS v.25.0 for Windows: a p value less than .05 was considered

statistically significant.

3 | RESULTS

3.1 | Patients characteristics

Overall, the study population included 34 cART-treated HIV-1-infected
males at high risk of developing CVD and 21 healthy subjects. The de-
mographic and clinical features of the HIV-1-positive men and healthy
controls are reported in Table 1. In particular, HIV-1-infected males, with



SANTINELLI ET AL

JOURNAL OF

TABLE 1

Item®
Age (years)
HIV-1 RNA (copies/ml)®

CD4 +T at enrolment
(cells/mm?®)

CD4 + T nadir (cells/mm?®)
Years from HIV-1 diagnosis
Years on cART
Anti-HIV-1 drug class, n (%)

NNRTI

PI

ABC
Opportunistic infections, n (%)
Diabetes, n (%)
Family history of CVD, n (%)
Previous CVD, n (%)
Framingham risk score (%)°
ASCVD risk score (%)°
D:A:D risk score (%)
Calcium volume score (cm®)
Calcium score Agatston (HU)

ECV (%)

Abbreviations: ABC, abacavir; ASCVD, atherosclerotic cardiovascular disease; cART, combined antiretroviral therapy; CVD, cardiovascular disease; ECV,

Healthy male
controls, n=21

55 (42.5-60.5)
NA®

NA

NA
NA
NA

NA
NA
NA
NA
0 (0)
3(15)
0 (0)
NA
NA
NA
NA
NA
NA

HIV-1-infected
men, n=34

47.5 (40.2-51.5)
<37

448 (346-532.2)

185.5 (108.2-292.5)

9.5 (5-10)
7.5 (5-10)

15 (44.1)

22 (64.7)

15 (44.1)

14 (41.1)

0 (0)

2 (13)

0 (0)

3(1-6)

4 (2.8-5.9)

12.2 (7.4-20.9)
35.4 (10-146.95)
49.2 (11-245.3)
30.5 (28.4-34.2)

Demographic and clinical characteristics of HIV-1-positive males and healthy controls

Luminal stenosis

MEDICAL VIROLOGY

250%, n= 11 (A)
48 (42-54.2)
<37

490 (326.5-655)

140 (53-229.2)
10 (5-10.2)
8 (5-10)

3(27.2)

10 (90.9)

8 (72.7)

5 (45.5)

0 (0)

2(13)

0 (0)

4(1-9)

5.2 (3.8-8)

18 (8.9-26.7)
35.4 (10-74.3)
49.2 (11-102.3)
323 (28.4-36.2)

<50%, n=23 (B)
45 (40-48)
<37

446 (376-487.5)

247 (155-391)
7(3-10)
6 (0-10)

12 (52.1)

12 (52.1)

7 (30.4)

9 (39)

0 (0)

3 (15)

0 (0)
3(1-3)

3 (2.8-3.9)
8 (4-12)
6.4 (0-13.6)
7.0 (0-15)
29.4 (28.4-31.5)

_WILEY—%%

A versus B
p value

.082
1.000

236

.023
.245
.283

177
.033
.022
.021
1.000
.340
1.000
.019
.011
.004
<.001
<.001
518

extracellular volume; HIV-1, human immunodeficiency virus-1; NNRTI, non-nucleoside reverse transcriptase inhibitor; Pl, protease inhibitor.
?Data are expressed as median (IQR) or percentages. No statistically significant differences were recorded in demographic characteristics and family
history of CVD between HIV-1-infected patients and heathy controls, p >.05 using Student's t and x? tests.
PHIV-1 viral load was determined by versant HIV-1 RNA kPCR assay (Siemens Healthcare Diagnostic), which has a detection limit of 37 copies/ml.

°NA, not applicable.

9Framingham 10 years risk score, ASCVD 10 years risk score and D:A:D 10 years risk score are expressed as median (IQR) of percentage values.
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FIGURE 1 IFN-q, IFN-B, and ISG56 gene expression levels in HIV-1-infected patients and healthy controls. The mRNA levels of (A) IFN-q,

(B) IFN-B, and (C) I1SG56 were evaluated in PBMCs of 34 HIV-1-infected patients and 21 healthy controls; *p <.001 for all genes analyzed,
determined by Mann-Whitney U test. IFN-q, interferon-o; 1ISG56, IFN-stimulated gene 56; HIV-1, human immunodeficiency virus-1
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a median age of 47.5 years (IQR, 40.2-51.5 years), had a median CD4 + T
cell count of 448 cells/mm? (IQR, 346-532.2 cells/mm®) and they had
received cART for a median of 7.5 years (IQR, 5-10 years). Eleven out of
34 HIV-1-infected patients (32.4%) showed a luminal stenosis > 50%
while 67.6% (n=23) had a luminal stenosis <50% (Table 1). HIV-1-
infected patients with luminal stenosis > 50% had a higher ASCVD cal-
culated risk score, calcium volume and calcium Agatston scores than
those with stenosis degree <50% (Table 1, p <.001 for all cardiovascular
parameters). Opportunistic infections were detected in 45.5% (5 of 11) of
HIV-1-infected patients with a stenosis level 250% compared to 39.1% (9
of 23) in those with a lower cardiovascular risk (Table 1, p =.002). The
analysis of patients' smoking history showed that no one had never

smoked.

3.2 | Luminal stenosis, CV risk, and IFN-I response
in HIV-1-infected patients

As IFN-I played a complex and controversial role in HIV-1 im-

162627 \ve measured the gene expression levels of

munopathogenesis,
IFN-o, IFN-B, and I1SG56 in PBMCs of HIV-1-infected patients and heal-
thy subjects. Results indicated that HIV-1-infected men have an in-
creased amount of IFN-a, IFN-B, and 1ISG56 mRNA in PBMCs compared
to healthy controls (Figure 1A-C; p<.001 for all genes analyzed). In
particular, an average of 80-fold increase in IFN-o, IFN-B, and ISG56
levels were observed in HIV-1-infected males (Figure 1A-C). As an ele-
vated IFN-I response has been related to vascular damage and CVD
development,”® we evaluated whether the alteration in IFN-I response
might be associated with the presence of a subclinical atherosclerosis in
HIV-1-infected men. We found that ISG56 mRNA levels were higher in
HIV-1-infected patients with a luminal stenosis 250% than in those with
a luminal stenosis <50% (Figure 2C, p =.017). A trend toward an increase
in the expression of IFN-a-mRNA was also observed in those patients
with a luminal stenosis 250%, however no statistically significant differ-
ences were recorded for both IFN-o and IFN-g (Figure 2AB, p >.05). Of
note, HIV-1l-infected patients with a stenosis 250% showed higher

TABLE 2 Correlation between IFN-a, IFN-£, ISG56 and the
Framingham 10 years risk score in HIV-1-infected men, stratified
according to the grade of their luminal stenosis

Framingham 10 years risk score
Luminal stenosis 250% Luminal stenosis <50%

IFN-c. mRNA r=.587  p=.126 r=-.238 p=.31-
3

IFN-B mRNA r=.707  p=.048 r=.110 p=.62-
0

ISG56 mRNA  r=.731  p=.040 r=-.264 p=.23
6

Note: Spearman's rho coefficient was used to assess the correlation
between IFN-a, IFN-B, ISG56, and the Framingham 10 years risk score.
Significant correlations are highlighted in bold.

Abbreviations: HIV-1, human immunodeficiency virus-1; IFN-a,
interferon-o; 1ISG56, IFN-stimulated gene 56.

Framingham risk score (Table 1, p=.019). Levels of this cardiological
parameter were positively correlated with those of IFN-8 and ISG56 but
not of IFN-a (Table 2).

As the Framingham risk score has been associated with an un-
derestimation of the CVD risk in HIV-1-infected subjects with a
longer duration of cART,?’ we compared the IFN-I and 1SG56 levels
in HIV-1-infected patients with a luminal stenosis <50% and those
with stenosis 250% considering D:A:D equation. Results indicated
that HIV-1-positive patients with a stenosis level lower than <50%
and decreased IFN-a, IFN-B, and ISG56 mRNA levels (Figure 2A-C)
had a lower risk of CVD compared to those with a higher stenosis
degree and IFN-I response (Table 1, p =.004; Figure 2A-C).

3.3 | cIMT level and IFN-I expression relationship
in the development of atherosclerosis

cIMT is considered a surrogate measure of subclinical atherosclerosis
that can predict CVD events among the general population.*® Thus, we
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FIGURE 2

IFN-c, IFN-B, and ISG56 gene expression levels in HIV-1-infected patients with a stenosis degree 250% and <50%. The mRNA

levels of (A) IFN-a, (B) IFN-B, and (C) ISG56 were evaluated in PBMCs of HIV-1-infected patients with a stenosis degree > 50% (n =23) and
<50% (n=11); *p < .05, determined by Mann-Whitney U test. IFN-a, interferon-a; 1SG56, IFN-stimulated gene 56; HIV-1, human
immunodeficiency virus-1; mRNA, messenger RNA; PBMC, peripheral blood mononuclear cell
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TABLE 3 Comparison of CV risk
factors in HIV-1-infected males stratified
according to the cIMT 2 0.9 mm

or <0.9 mm

Item?®

ASCVD risk score (%)

D:A:D risk score (%)°

Calcium volume score (cm®)

Calcium score agatston (HU)

Luminal stenosis (%)

ECV (%)

Framingham risk score (%)°

MEDICAL VIROLOGY
cIMT 2 0.9mm, n=19 cIMT <0.9 mm, n=15 p value®
5(2-9) 1(1-3) <.001
5.1 (3.6-6.4) 2.9 (2.3-3.5) .003
18 (10-22) 4 (3-12) .001
3.3 (0-35.4) 0 <.001
4.9 (0-49.2) 0 <.001
50 (40-58) 25 (20-30) <.001
33.2 (28.67-35.7) 28.66 (26.8-30.4) .008

Abbreviations: ASCVD, atherosclerotic cardiovascular disease; cIMT, carotid intima-media thickness;
CV, cardiovascular; ECV, extracellular volume.

?Data are expressed as median (IQR) or percentage.

bDifferences in the clinical characteristics between HIV-1-positive patients with a cIMT = 0.9 mm and
<0.9 mm were evaluated using the Mann-Whitney U test.

“Framingham 10 years risk score, ASCVD 10 years risk score and D:A:D 10 years risk score are
expressed as median (IQR) of percentage values.

examined whether the enhanced levels of IFN-I/ISG56 and luminal
stenosis found in HIV-1-infected men might be linked to a different
cIMT degree. Nineteen (55.9%) HIV-1-infected males showed a cIMT
>0.9 mm, a value directly associated to CVD development ! (Table 3).
This group of HIV-1-infected patients had higher calcium volume score,
calcium Agatston score, and ECV compared to those with a cIMT
<0.09 mm. (Table 3, p <.001). Furthermore, HIV-1-infected males with
an increased cIMT showed a trend toward an upregulation of 1ISG56
and a deregulation of IFN-a mRNA expression (Figure 3A,C; p >.05),
compared to those with a cIMT <0.9 mm.

4 | DISCUSSION

CVD represent one of the main causes of morbidity in people living
with HIV-1. Here, we evaluated whether IFN-I response can be
associated to subclinical atherosclerosis during HIV-1 infection.

As expected, IFN-a, IFN-B, and ISG56 transcripts were increased in
PBMCs of HIV-1-infected patients compared to healthy controls.***¢
To understand whether an upregulation in the IFN-I signature might
promote the development of cardiovascular damage, we examined
the relationship between levels of IFN-a/B, ISG56 and those of dif-
ferent cardiovascular parameters (e.g.,, coronary luminal stenosis,
Framingham risk score, ASCVD risk score, calcium Agatston score,
D:A:D risk score, cIMT and ECV). Despite the low Framingham risk
score, we found a deep coronary obstruction in about 32% of HIV-1-
infected patients, using a cut-off value of 50% for defining significant
stenosis,>? 3% which was correlated to an increased IFN-g and ISG56
expression in PBMCs. Interestingly, it has been reported that HIV-1-
infected patients with a low Framingham risk score are at high risk of
developing subclinical carotid atherosclerosis.?**> The presence of
opportunistic infections have been also associated with an increased
risk of developing CVD in patients with luminal stenosis >50%.%¢
Beyond its status as an independent risk factor, smoking increases
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the risk of CVD,° but the analysis of smoking history showed that no-
one of HIV-1-infected patients had ever smoked.

More recently, IFN-I have been shown to be a crucial modulators
of atherosclerosis disease: the persistent expression of IFN-I can
promote and sustain endothelial dysfunction, which in turn con-
tribute to atherosclerosis development in patients suffering from
SLE.%” Specifically, IFN-I appears to be involved in atherosclerosis
development through the following mechanisms: (i) increase in
macrophage recruitment®?®; (i) foam cell formation”; (i) disruption
of vascular repair®® and (iv) plaque progression.®” The absence of
IFN-I signalling can also counteract the formation of heart lesions
and the recruitment of macrophages to arteries in a mouse model of
atherosclerosis.>’” Hence, the enhanced levels of IFN-I and 1SG56
observed in HIV-1-infected men might be caused by an excessive
secretion of these cytokines by activated macrophages, given these
cells are the major contributors of the atherosclerotic inflammatory
response.®”4°

On the other hand, the upregulation of IFN-I response might
favour macrophage attraction toward the atherosclerotic plaque.®
Indeed, blocking IFN-I signalling has been shown to decrease the
macrophage accumulation at atherosclerotic plaque level.”*® Ac-
cordingly, it is likely that HIV-1-associated systemic inflammation
might favor monocytes migration across the vascular endothelium;
moreover, HIV-1 infection can reduce reverse trans endothelial mi-
gration of macrophages present at the atherosclerotic level, pro-
moting the persistence of macrophages within the plaques and
increasing the risk of CVD expansion.*” In this complex scenario,
IFN-I response has been shown to exhibit strong pro- and anti-
atherogenic properties.® 2

Due to the increasing evidence of subclinical cardiovascular
atherosclerosis events in young HIV-1-infected males compared to
uninfected controls,*? our results also highlighted the importance
of performing coronary CT scan in asymptomatic HIV-1-infected
subjects for CVD. Although HIV-1-infected patients with luminal
stenosis < 50% and cIMT < 0.9 mm might be considered as a control
subgroup with no CVD, it could be more interesting to include a
group of healthy donors with subclinical CVD to give more strength
to the role played by IFN-I response as potential predictor of in-
creased risk of CVD in asymptomatic HIV-1-positive individuals;
nevertheless, we are highly confident that these observations remain
an interesting preliminary source of data for better understanding
the relationship between persistent IFN-I upregulation and sub-
clinical atherosclerosis in HIV-1-infected patients.

In conclusion, overall, these results supported the existence
of a relationship between a dysregulated expression of IFN-a,
IFN-B, and ISG56 and the onset of atherosclerosis in long-term-
treated HIV-1-infected men, suggesting that measurement of
IFN-I pathways might help for identifying those individuals who
are at higher risk for CVD. Additional studies on IFN-I signature
in larger cohorts of HIV-1-infected patients with CVD risk fac-
tors are needed to assess any clinical correlations and to better
define the importance of IFN-I pathways in the management of
atherosclerosis.
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