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METHODS

Carotid Atherosclerosis was defined as common carotid artery mean-max intima-
media thickness (CCA-IMT) >1mm or focal area of plague >1.5mm or >50% of ¢
adjacent vessel in any extra-cranial carotid artery

Brachial artery endothelial function [flow-mediated dilation (FMD) and hyperemic
velocity-time integral (VTI)] were measured using standard ACTG protocols as
previously described?.

Coronary Artery Calcium (CAC)

Measured by ECG gated non-contrast CT scan of the chest (64-slice Simens

Somatom Sensation 64) and was calculated using the Agatston method.
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ABSTRACT

Background: Coronary artery calcium (CAC) scoring significantly
Improves cardiovascular risk stratification; however, CAC is a late
finding of atherosclerotic vascular disease. Increased vascular
stiffness (i.e. decreased distensibility) may be an early marker of
vascular disease In HIV-infected patients on antiretroviral therapy
(ART) prior to the development of vascular calcification. The °
relationship of chronic systemic immune dysregulation to these

DISCUSSION

Coronary artery calcium (CAC) scoring significantly
Improves cardiovascular risk stratification in the general
population. In MESA?, the area under the receiver
operator curve for incident coronary heart disease (CHD)
was improved from 0.623 (Framingham risk only) to
0.784 with addition of CAC and net reclassification
Improvement was 0.659. Still, CAC is a late finding of

Design:. Cross-sectional

Subjects:

 Baseline examination of 147 subjects enrolled in the Stopping Atherosclerosis and
Treating Unhealthy bone with RosuvastatiN in HIV (SATURN-HIV) trial. SATURN- .
HIV Is a randomized double-blind placebo-controlled trial designed to measure the
effect of rosuvastatin 10mg daily on the progression of subclinical vascular disease.

All subjects were 218 years of age, on stable ART with LDL-cholesterol (LDL-C)

<130mg/dL. Additional inclusion criteria included evidence of heightened T-cell .
activation (CD8+CD38+HLA-DR+ 219%) or increased inflammation (high sensitivity

early vascular changes in HIV Is poorly understood.

Methodology: High-resolution carotid ultrasound was used to
examine common carotid artery intima-media thickness (CCA-
IMT) and distensibility among 147 HIV-infected patients on ART.
CAC scoring was performed with computed tomography.
Spearman correlations were used to examine the relationships
between carotid distensibility and biomarkers of inflammation and
Immune activation among those with and without detectable
CAC.

Results: Median (interquartile range) age was 46 (40-53) years;
/8% were male and 69% African American. Median CD4 count
was 613 (425, 853) cells/ul and 10-year Framingham risk score

C-reactive protein (hsCRP =22mg/L) at baseline.

Vascular Ultrasound:

 All carotid and brachial ultrasound studies were performed using a Philips iU22 and
L9-3 MHz transducer. Measurements were made by a singler reader (CTL) with

semi-automated edge detection software (Medical Imaging Aplications, LLC).

 For carotid distensibility, the diameter of the distal 1cm of the right carotid artery

Inflammation and Immune Activation:

« Percent CD4+ and CD8+ T-cell activation (CD38, HLA-DR, and PD1 expression)

e Inflammatory (CD14+CD16+) and patrolling (CD149mCD16+) monocytes.

 Plasma markers of monocyte activation: Soluble CD163 (sCD163) and CD14
(sCD14),

 Plasma biomarkers of inflammation and endothelial activation

was measured in systole (Ds) and diastole (Dd). Blood pressure was obtained at the Statistics:

time of carotid ultrasound in order to determine the pulse pressure (PP). Carotid
distensibility was calculated using the same formula [(2*(Ds-Dd)/Dd)/PP] used in the
Women'’s Interagency Health Study (WIHS)! and the Multicenter AIDS Cohort Study

(MACS)? and is reported in units of 107xN~"m?.

Overall

n=147

 Baseline characteristics were described for CAC=0 and CAC>0 and tested for
difference using Wilcoxon signed rank tests or chi-square tests, as appropriate.

e Spearman correlations were used to examine the association of biomarkers with
carotid stiffness among CAC=0 and CAC>0 groups separately

RESULTS

Table 1 (left). Baseline characteristics of study participants by CAC score described as
median (IQR) or number (%). 13 subjects (9% of total population) without any CAC or

atherosclerosis, and there Is a need to identify vascular
disease earlier, especially in the HIV-infected population.

 HIV-infected patients may have higher prevalence of non-
calcified vascular disease (including carotid plaque® and
non-calcified coronary plague®) compared to uninfected
controls.

* This study suggests that carotid stiffness is an important
marker of vascular disease in HIV-infected patients
without detectable CAC.

 Furthermore, CD4+ T-cell activation and monocyte
activation may play important roles in early vascular
disease prior to the development of calcific

Was 3(1_7)%. Ninety-three subjects (63%) had zero CAC, but 29 Demographics carotid atherosclerosis had carotid distensibility below the 25th percentile. * p >0.1. atherosclerosis.
(31%) of those with zero CAC had carotid atherosclerosis by 2t (-\/T\;’“T’) ﬁs(i;):ji 4741(5’75;9)) 5404(?841'5/? =00 Table 2 (below): Carotid distensibility was negatively correlated with CD4+ T-cell
m m m ae OO OO 00 * 1 1 1 " 0 " n = m mgnm
ultrasound (CCA-IMT>1mm or discreet carotid plague). Median African American | 101(69%) | 7106% | 30G6%) | 004 activation, patrolling monocytes, IL-6, carotid IMT, and endothelial dysfunction among CONCLUSION: Carotid distensibility, a marker of
_ _ N _ _ participants without any evidence of coronary calcium. *p >0.1. BOLD p <0.05. _ _
carotid distensiblility was higher among those without CAC HIV Parameters vascular stiffness, correlates with lymphocyte and
_ _ 6% 1% 2 — — Current CD4+ count (cells/ul) | 613 (425-853) | 647 (438-878) | 513 (420-754) 0.04 Spearman Correlation . : . : .
[26(19 33) VS. 23(19 26) 10 NeWtonS _ m : p 0045’ CAC O VS. Nadir CD4+ count (cells/ul) | 179 (86-298) 197 (105-327) 133 (40-274) 0.04 Coefficient monocyte aCtIV_atlon In H IV InfeCted patlents on ART WhO
CAC>0, respectively); however, 13 subjects (9% of total HIV duration (years) | 12 (6.218) | 11(6317) | 13(5.819) : CAC=0 CACSD do not have evidence of coronary calcification on CT.
population) without any CAC or carotid atherosclerosis had AR eireem o) | eslesiy) | S0 Esnd) | Seies :
_ _ o n _ _ o Pl duration (years) | 3.5(0.7-7.1) 3.3 (0.8-6.6) 4.3 (0.6-7.4) & Inflammation and Immune Activation
carotid distensibility below the 25" percentile. Distensibility was Undetectable viral load (<48copies/ml) | 104 (70%) 68 (73%) 36 (67%) : o8 5D Toete o0
. . +DR+ T-cells (% * *
negatively correlated with CD4+ CD38+HLA-DR+, Traditional Cardiovascular Risk Factors — ACKNOWL EDG EM ENTS
: : : - i i i x CD4 38+DR+ T-cells (% h &
CD14dimCD16+ (patrolling) monocytes, and IL-6 concentrations Systollc Blood Pressure (mmAg) | 121 (112:192) | 121 (110-192) | 122 (11413 W] e=oooy | | |
_ _ HDL Cholesterol (mg/dL) | 46 (37-57) 47 (38-57) 44 (37-57) * CD8 PD1+38+DR+ T-cells (%) X X This study was funded by a grant from the National Institutes
among thOSG W|th CAC:O, bUt nOt amOng thOSe W|th CAC>O (See LDL Cholesterol (mg/dL) 97 (77-113) 92 (74-107) 106 (87-121) 0.02 500 of Health (RO]_ NR012642). Additional technical support was
Table) . Among SUbJeCtS Wlth CAC:O dIStenSIbIIIty Wa.S Non-HDL Cholesterol (mg/dL) | 123 (102-144) 119 (99-144) 129 (107-148) * CD4 PD1+38+DR+ T-cells (%) (p:6.004) * prov|ded by the CWRU/UH Center for A|DS Research (NlH
. . o ’ . Creatinine Clearance (ml/min) | 112 (86-140) | 116 (88-148) | 106 (84-128) * CD14+CD16+ monocytes (00 ) ) Grant Number P30 AI36219). This study is registered with l;EH"_EH FOR J!.IIIS_ F!ESEAE[H
significantly or marginally significantly correlatec_zl with C_CA-II\/IT (r HOMA-R | 18(1133) | 191132 | 16(1034) . yes e — clinicaltrials.gov, number NCT01218802. oty Byttt
0.339, p <0.001) and two measures of endothelial function (r Metazo'iCandfoLne 19134(;232;/? ;: gg;; ;‘Z Ezgji : CD14dimCD16+ monocytes (%) | (o0 011) *
0.192, p=0.066 for flow-mediated brachial artery dilation; and r et : : : Soluble CD14 (ng/mi) | %172 *
. 1 : , y History of M 46 (31%) 26 (28%) 20 (37%) * (p=0.099)
0. 374, p<0 .001 for hyperemiC VelOCity-ti me integ ral). 10-year Framingham risk score (%) | 3.0 (1.0-7.0) 2.0 (1.0-6.0) 6.0 (3.0-10) | <0.0001 Soluble CD163 (ng/ml) " " R E F E R E N C ES
Reynold’s Risk Score | 2.1 (0.9-5.1) 1.6 (0.6-3.1) 4.2 (1.6-6.5) <0.0001 : % -0.350 1 Kaplan RC, Sinclair E, Landay AL, et al. T cell activation predicts carotid artery stiffness among HIV-
| | | Body Mass Index (kg/m?) | 27(23-30) | 27(24-30) | 26 (23-30) : Soluble Vascular Cefl Adhesion Molecule- (ng/mb (p=0.010) ~ infected women. Atherosclerosis 2011;217:207-13.
Conclusions: AmOng HIV-Infected patlentS on ART who do not Current Medication Use interleukin-6 (pg/ml) : _0620254) X 2. Seaberg EC, Benning L, Sharrett AR, et al. Association between human immunodeficiency virus
. r- - : : - : I . . — 5 ) ) P Infection and stiffness of the common carotid artery. Stroke 2010;41:2163-70.
have Coronary arte ry CﬂllelCﬂthn, Impalred CarOtId dlSt@ﬂSlblIlty e mCEdlcattlopnl — ji Ei: joi ii 82 jo; ;2 SZ fi 20 Tumor Necrosis Factor-a Receptor-1 (pg/ml) & * 3. Longenecker CT, Hileman CO, Carman TL, et al. Vitamin D supplementation and endothelial function in
: : : : : AN 17 tisis 7 7o 7 " vitamin D deficient HIV-infected patients: a randomized placebo-controlled trial. Antivir Ther
may be a sign of early vascular disease that is associated with Coremi Azt oroaTuse | 8.6 %) T 0% , ahsensitivity Creactive Protein (uam) * * 2012:17(4):613.21
I ' ' ' I i % % % * 4.  Yeboah J, McClelland RL, Polonsky TS, et al. Comparison of novel risk markers for improvement in
Immune aCtlvathn and |nﬂammat|0n ] Ul current abacavi US? o) Ele ) Additional ultrasound measures of vascular disease cardiovascular risk assessment in intermediate-risk individuals. JAMA 2012;308:788-795.
trasound measures of vascular disease 5. Hsue PY, Ordovas K, Lee T, et al. Carotid intima-media thickness among human immunodeficiency
Carotid distensibility (107xN-1m?2) 24 (19-32) 26 (19-33) 23 (19-26) 0.05 Mean-max CCA-IMT (mm) (p'g(')ggg 1) (pf(')ggg 2) virus-infected patients without coronary calcium. The American journal of cardiology 2012;109:742-747 .
Carotid ath | ' . . . : ' 6. Burdo TH, Lo J, Abbara S, et al. Soluble CD163, a Novel Marker of Activated Macrophages, Is Elevated
(CCA-IMT flr?n;n sr fii:%?%&?iﬁ 03 (43%) 29 (31%) 6 (B SURUGAE FMD (%) 9'192 x and Associated With Noncalcified Coronary Plague in HIV-Infected Patients. The Journal of infectious
(p=0.066)
Brachial flow mediated dilation (FMD, %)) | 4.0 (2.0-6.1) 4.2 (2.3-6.5) 3.1 (1.6-5.3) 0.05 _ 0374 diseases 2011,204:1227-1236.
Brachial hyperemic velocity (VTI, cm) 77 (64-95) 79 (66-94) 75 (62-95) * AYTPENEE Wl (e (p<0.001) )




