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Abstract

Background: Studies suggest HIV+ patients have an increased risk of coronary artery disease,
yet little is known about the histopathology, severity, or distribution of lesions.

Methods: The coronary arteries of 66 deceased AIDS patients and 19 HIV- controls (age <55)
were dissected and graded for percent luminal stenosis by intimal lesions, percent of intima
involved with lipid, and extent of intimal calcification on a scale of 0 to 3. Medical histories,
antiretroviral therapies, and coronary artery disease (CAD) risk factors were reviewed.

Results: HIV+ patients were older than controls (p=0.06), and more were male (p=0.02). Thirty-
five percent of HIV+ patients had stenosis =275% of at least one artery. Compared to controls, HIV
+ patients had 3 times greater odds of stenosis =75%, controlling for age and sex (1-sided p=0.03).
Older age and male sex were also risk factors (1-sided p<0.001). HIV seropositivity was

associated with increased plaque lipid content (1-sided p=0.02) and calcification (1-sided p=0.08).
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Duration of HIV infection, antiretroviral therapy, and immune status did not predict severe disease
in multivariate analyses. Previously unreported patterns of dystrophic calcification were observed
in HIV+ patients and older controls.

Conclusions: Young to middle-aged patients dying from advanced AIDS have atherosclerotic
coronary artery disease that may result in luminal narrowing, heavy calcification, and high plaque
lipid content. The pattern of disease, location of lesions, and plaque composition are typical of
atherosclerosis in HI\VV- patients. No relationship between antiretroviral therapies and
atherosclerosis was seen in this small study of heavily-treated patients.

Summary:

The pattern, location, and composition of coronary lesions in AIDS patients are typical of
atherosclerosis in HIV-negative patients. Controlling for age and sex, AIDS patients are more
likely to have lesions resulting in stenosis >75% and higher plaque lipid content. Heavy
calcification and novel patterns of dystrophic calcification are also observed.
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Background/Introduction:

Highly active antiretroviral therapy (HAART) has greatly reduced the morbidity and
mortality associated with HIV infection and AIDS.(1) Yet, long-term survivors of this
disease are susceptible to enduring effects of HIV infection and treatment.

Several studies have linked HIV infection and protease inhibitor (PI) exposure as part of
HAART with myocardial infarction (MI), coronary artery disease (CAD), endothelial
dysfunction, and increased carotid intima-media thickness.(2-6) This increase in coronary
events and atherosclerosis may be due to Pls, which have been associated with
hyperlipidemia and insulin resistance.(7) Alternatively, HIV itself may be atherogenic. HIV-
infected macrophages, for example, have impaired cholesterol efflux and accumulate
substantial amounts of lipid similar to macrophage foam cells; these HIV-infected cells have
been demonstrated in atherosclerotic plaques.(8) Progressive HIV disease is associated with
immune activation, T-cell proliferation, proinflammatory cytokines, endothelial markers, and
elevated C-reactive protein.(3, 9, 10) Chronic inflammation and immune activation have
been shown to contribute to accelerated atherosclerosis.(11-14)

Though there has been much research in this area, little is known about the histopathology of
coronary arteriosclerosis in HIV-infected patients. Just two autopsy studies on this subject
have been reported in adults, totaling 15 patients.(15, 16) Among these patients, ages 23-32,
there was a high burden of arteriosclerotic disease. Further, the authors felt the appearance of
the lesions was similar to that of cardiac transplant vasculopathy. This condition is thought
to be an accelerated, immune-mediated form of CAD associated with chronic rejection, and
it is linked to increased rates of clinical coronary events. Transplant vasculopathy has a
characteristic appearance featuring extensive, concentric fiboromuscular hyperplasia of the
intima extending through both proximal and distal portions of the epicardial coronary
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arteries and smaller intramyocardial arteries (Figure 1, Panel A). Transplant vasculopathy is
thought to be caused by activated T-cells and inflammatory cytokines. (17, 18) Typical
atheromas also occur. If HIV-associated arteriosclerosis has a similar histologic appearance,
this might suggest an analogous, immune-mediated pathophysiology.

With the goal of describing the pattern, distribution, severity, and risk factors of
arteriosclerosis in HIV-positive patients, we studied the coronary arteries of a large autopsy
population of HIV patients and compared our findings to controls.

Study Population:

We obtained the hearts of 66 deceased HIV-positive patients from the National Neurological
AIDS Bank (NNAB), a tissue bank and clinical data repository of patients dying with
advanced AIDS. Inclusion criteria for our sample were age <55 years, to limit age-related
atherosclerosis as a confounding variable, and the availability of a heart suitable for
examination and coronary sectioning. The past medical histories and cardiovascular risk
factors of these patients were obtained from the NNAB database and supplemented with
extensive chart reviews of available hospital and clinic notes and laboratory results. All
patients enrolled in the NNAB signed an IRB approved informed consent, and the current
study received a waiver of consent from the UCLA IRB. All study patients died between
January 2001 and September 2006.

Control Population:

We also obtained the hearts of 19 HIV-negative controls, 4 chronically ill control patients
from the NNAB study and 15 patients from randomly-selected, routine hospital autopsy
cases. All control patients were <55 years of age and had hearts suitable for examination and
coronary sectioning. Clinical data were collected via chart review where available. All
control patients died between April 2002 and January 2007.

Tissue Handling and Processing:

All hearts were fixed in 10% buffered formalin for at least 24 hours. Following
decalcification when gross calcification was present, we sampled the coronary arteries
extensively, sectioning the entire left main (LM), the first two centimeters of the left anterior
descending (LAD), the first two centimeters of the left circumflex (CIR), and the first three
centimeters of the right coronary artery (RCA) with transverse cuts at 2-3mm increments.
Each centimeter of artery, represented by 3-4 sections of 2-3mm thickness, was placed in a
separate cassette for processing. All of these cassettes were processed routinely and
embedded in paraffin. Each block was cut into histologic sections and stained with
hematoxylin and eosin (H&E).

Histologic Analysis and Definitions:

Using light microscopy, each slide was examined simultaneously by three of the authors
who were blinded to the HIV status of each case. The 3-4 sections on each slide were graded
as a composite to represent the maximum extent and severity of disease in each 1cm
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segment of coronary artery. Each grade represented a consensus of all three individual
graders. In all, over 1000 slides were reviewed.

First, we determined whether coronary arteries exhibited lesions consistent with cardiac
transplant vasculopathy (Figure 1, Panel A, described above), typical atherosclerosis,
adaptive intimal thickening, or normal histology. To this end, we judged whether a typical
atherosclerotic plaque was present. Lipid-containing macrophages (foam cells), extracellular
lipid collections, fibrous tissue, and calcification were criteria of an atherosclerotic plaque
(Figure 1, Panel B).(19, 20) Sections without these characteristics but with mild,
nonobstructive intimal thickening by connective tissue were termed adaptive intimal
thickening (Figure 1, Panels C and D). This type of lesion is thought to be a common
physiologic response to mechanical stresses secondary to variations in flow or wall tension.
(21) This lesion is histologically similar to the fibromuscular proliferation seen in transplant
coronary artery disease, but it does not obstruct the lumen and is easily distinguishable from
it. Arteries with normal histology lack histologic evidence of any of these processes and
resemble the area opposite the atherosclerotic plaque in Panel B of Figure 1.

Next, we graded each section in four basic categories in order to describe lesion severity,
morphology, and composition. We recorded the percent luminal narrowing as a visual
estimate of the percent cross-sectional area occupied by lesion from the internal elastic
lamina inward. We also recorded the percent of vessel circumference involved and the
percent of the lesion occupied by extracellular lipid collections (Figure 1, Panel B), also by
visual estimation.

We graded the level of calcification in each section. Vessel sections with calcium deposits
visible only at high power were termed grade 1 (Figure 2, Panel A). Those with diffuse,
small calcium deposits visible at low power were grade 2 (Figure 2, Panel B). Large and
coalescent calcium deposits visible at low power were termed grade 3 (Figure 2, Panel C). If
no calcium deposits were visible even at high power, a grade of 0 was assigned. We also
noted the following characteristics of complicated plaques when present—plaque fissure,
plague hemorrhage, and thrombus (Figure 3, Panel A)—characteristics associated with acute
cardiovascular events, including sudden cardiac death.(20, 22) We also recorded any
additional descriptive findings.

Statistical Analysis:

For the purpose of analysis, vessel sections were assigned to one of four categories based on
luminal narrowing: Grade 1 (0-24%), Grade 2 (25-49%), Grade 3 (50-74%), and Grade 4
(75-100%). The use of this method for estimating the degree of coronary artery luminal
stenosis has been validated by planimetry, showing both accuracy of visual inspection under
magnification and agreement between independent observers.(23, 24) For the purposes of
our analysis, grade 3 lesions resulting in >50% area stenosis (Figure 3, Panel B) were
considered moderate, and grade 4 lesions resulting in 275% stenosis (Figure 3, Panel C)
were considered severe.

We used Student’s t or Fisher exact tests to compare age and body mass index differences
between HIV-positive patients and controls. When appropriate, we used a Satterthwaite
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approximation due to unequal variances. We used hierarchical linear or logistic random
effects models to compare atherosclerotic narrowing =75%, calcium grade 2 or 3, and plaque
lipid content (for plaques with stenosis >25%) across HIV-positive and control groups,
controlling for age and sex differences. These models included random effects for subject
and for artery within subject. Models were fit using WinBugs(25) and vague priors. We
performed single predictor analyses adjusted for age and gender to determine factors
associated with severe atherosclerosis and calcification in the HIV-positive population and
then performed multivariate analyses to control for all significant univariate predictors.

Demographics

Demographic patient data are summarized in Table 1. The 66 HIV-positive patients had an
average age of 43 years, while the 19 control patients averaged 39 years of age (p=0.06).
Eighty-six percent of the HIV-positive patients were men compared to just 63% of the HIV-
negative patients (p=0.02). In addition, a larger percentage of the HIV-positive patients used
cocaine, smoked, and were hypertensive (blood pressure >140/90 or on antihypertensive
drug therapy). Roughly the same proportion of HIV patients and controls were
hyperlipidemic (total cholesterol > 200mg/dL; low density lipoproteins > 100mg/dL; or on
drug therapy for hyperlipidemia). Fewer HIV patients were overweight (BMI = 25)
(p=0.06). None of these differences among important CAD risk factors achieved statistical
significance except male sex. It should be noted that not all data were available for every
patient.

All HIV-positive patients in this study died with advanced AIDS, and most were extensively
HAART-treated. Seven of the control patients also died with chronic illnesses, such as
amyotrophic lateral sclerosis, leukemia, or pancreatitis. The other 12 died suddenly out-of-
hospital, most likely of cardiac arrhythmias not of ischemic etiology.

Extent of coronary atherosclerotic disease

Table 2 summarizes the histologic findings per 1cm coronary artery segment for HIV-
positive and HIV-negative patients, unadjusted for age and sex differences. The obstructive
lesions seen in these arteries were typical atherosclerotic plaques and were not consistent
with the fibromuscular hyperplasia described in cardiac transplant vasculopathy and
previously in HIV-positive patients.(16) Lesions consistent with cardiac transplant
vasculopathy were not observed in these patients.

On average, atherosclerotic plaques obstructed 35+6% of the coronary artery lumen in HIV-
positive patients, compared to 21+7% of the lumen in HIV-negative controls. In addition, the
proportion of moderate or severe plaques (those resulting in luminal narrowing =50% or
>75%, respectively) was more than two times greater in HI\V-positive patients than HIV-
negative controls.

Sixty-eight percent of HIV-positive patients had luminal narrowing of =50% in at least one
coronary artery, compared to 37% of HIV-negative controls (Figure 4). Thirty-five percent of
HIV-positive patients had severe luminal narrowing =75% in at least one vessel, compared to
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16% of HIV-negative controls. Five percent of HIV-positive patients had severe
atherosclerotic narrowing =75% in all three major coronary arteries (Figure 5). Compared to
historical controls of closely-matching age and sex(22) and controls in this study, a greater
proportion of HIV-positive patients had narrowing =75% in one or multiple vessels (Table
3).

Controlling for age and sex differences, we found that HIV-positive patients had three times
greater odds of coronary artery luminal stenosis >75% than HIV-negative controls
(OR=2.95, 1-sided p-value=0.03). As expected, older age and male sex were also significant
predictors of stenosis 275% (1-sided p values <0.001) (Table 4).

We observed complicated plaques featuring plaque hemorrhage, fissure, or thrombus(20) in
6% of coronary artery segments from HIV-positive patients and 0% of the segments from
HIV-negative controls.

Composition and distribution of atherosclerotic plaques

As in the general population, most atherosclerotic plaques in both HIV-positive and HIV-
negative patients were composed primarily of fibrous tissue.(26) Data concerning the lipid
and calcium composition of the atherosclerotic plagues can be seen in Table 2. In unadjusted
analysis, coronary artery segments in HIV-positive patients had greater atherosclerotic lipid
content and larger, more frequent calcium deposits than those in HI\-negative controls.

Controlling for age and sex differences, we found that HIV seropositivity was associated
with greater atherosclerotic plaque lipid content among plaques with at least 25% luminal
stenosis (1-sided p=0.02). While neither age nor sex was associated with plaque lipid
content, HIV seropositivity was associated with an 11% additive increase in the percent lipid
composition of atherosclerotic plaques (Table 5).

Using a similar logistic random effects model, we found that HIV seropositivity also tended
to be associated with high, grade 2 or 3, atherosclerotic calcification (OR=2.44; 1-sided
p=0.08). However, neither HIV-status, nor age, nor sex was a statistically significant
predictor of high levels of coronary calcification in this analysis.

Distribution of the lesions:

Atherosclerotic plaques resulted in marginally greater coronary artery stenosis in more
proximal segments, both in HIV-positive and HIV-negative patients, except in the right
coronary artery, where plaques were more evenly distributed (data not shown). We rarely
observed gross plaques distal to the areas sampled for microscopy. Atherosclerotic plaques
were nearly always eccentric rather than concentric. On average, 77% of the vessel
circumference was involved with plaque in HIV-positive patients, compared with 73% of the
vessel circumference in HIV-negative controls. We did not observe intramyocardial artery
involvement seen in cardiac transplant vasculopathy.

General and HIV-specific risk factors for coronary atherosclerosis

In the HIV-positive population, known CAD risk factors such as older age, male sex,
smoking, hypertension and diabetes as well as white ethnicity were related to moderate or
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severe atherosclerotic luminal narrowing (=50%) and coronary calcification (grade 2 or 3).
HIV-specific factors including higher last CD4 count, higher nadir CD4 count, and lower last
viral load were also associated with these markers of atherosclerotic disease. However, after
controlling for all significant univariate factors, only older age and hypertension predicted
greater luminal stenosis. African-American ethnicity was protective for coronary
calcification. Neither the duration of HIV infection nor the duration of antiretroviral therapy
or protease inhibitor therapy predicted more significant atherosclerotic disease. Markers of
immunologic status and HIV progression, CD4 count and viral load, were also not
associated with severe atherosclerotic disease in multivariate analysis.

Dystrophic Calcification

We observed two patterns of dystrophic vascular calcification not previously described in the
medical literature—calcification limited to the internal elastic lamina (IEL) of coronary
arteries and calcium oxalate crystal deposition in coronary artery atherosclerotic plaques.
Nearly all the patients in whom these calcification patterns were observed, both AIDS
patients and older controls, suffered from chronic illnesses, such as advanced AIDS,
amyotrophic lateral sclerosis, or metastatic cancer. These findings are described and
discussed in detail elsewhere (in press in Modern Pathology and Cardiovascular Pathology,
respectively).

Discussion:

Extent of coronary atherosclerotic disease

In this study, the largest morphologic study of coronary arteries in HIV-positive patients to
date, we confirm a high burden of lesions with the typical morphology of atherosclerotic
plaques. Thirty-five percent of these HIV-positive patients had =75% narrowing in at least
one coronary artery. In addition, a significant proportion had multivessel disease, and 6% of
coronary artery segments were involved with complicated plaques. These markers of disease
are important reference points in other histologic studies.(22, 24, 27) Compared to historical
controls, these findings indicate a greater than usual burden of atherosclerosis in a patient
population with an average age of 43 years.(22)

Compared to the relatively small group of controls available for study, the HIV-positive
patients we examined had three times greater odds of coronary artery stenasis =75%,
controlling for age and sex differences. While larger and better-matched control groups are
needed before final conclusions can be drawn, these data suggest the burden of coronary
artery disease is increased in HIV-positive patients. These histologic findings support the
conclusions of previous studies suggesting an increased risk of myocardial infarction,(28)
and subclinical atheroslcerosis in HIV-infected patients.(3) The present study adds histologic
substantiation and description of the arterial lesions to this clinical evidence.

Composition and distribution of atherosclerotic plaques

While previous studies have gauged the risk of coronary events or estimated the amount of
preclinical disease in this population, they have not described the composition, pattern, and
distribution of the lesions. Some have suggested HIV-associated arteriosclerosis has a
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histologic appearance similar to cardiac transplant vasculopathy;(16) if so, it might be
explained by an analogous, immune-mediated mechanism.(29)

Based on clinical experience and published reports, however, the pattern of disease and
composition of the lesions we observed in these patients is not similar to transplant
vasculopathy but is, rather, consistent with atherosclerosis seen in the general population.
Instead of concentric fibromuscular hyperplasia of the intima seen in transplant
vasculopathy, atherosclerotic plaques in both HIV-positive and control patients were
eccentric lesions composed of fibrous tissue, lipid, and calcium like those described in large
autopsy studies of atherosclerosis in the general population.(20) Fibromuscular hyperplasia
in transplant vasculopathy generally affects both the proximal and distal portions of
coronary arteries. However, in this study, significant atherosclerotic lesions were
concentrated in the proximal segments of the left anterior descending and left circumflex
arteries and were more uniform in the right coronary artery in both HI\-positive and HIV-
negative patients. These findings are consistent with previous studies in HIV-negative
individuals.(30, 31)

Atherosclerotic plaques in HIV-positive patients were not only larger in overall size than
those in HIV-negative patients, they were also composed of significantly higher proportions
of extracellular lipid. In their study of coronary atherosclerosis in sudden coronary death,
Schmermund et al found that greater plaque area and lipid core area were independently
associated with plaque rupture leading to sudden death.(22) Stable plaques, without
histologic signs of rupture or instability, were smaller and composed of less lipid. Previous
reports have also asserted that large plaques are those most at risk of rupture(26, 32) and that
large lipid collections contribute to plaque instability.(33, 34) If true, these findings suggest
that, though atherosclerotic plaques in HIV-positive patients have the same general pattern
and composition as those in the general population, these plaques may be more prone to
developing life-threatening complications like hemorrhage, rupture, and thrombus than those
in HIV-negative patients of the same age and sex.

Coronary atherosclerosis in HIV-positive patients is also frequently associated with heavy
calcification. Twenty-two percent of coronary artery segments from HIV-positive patients
exhibited the highest, grade 3 calcification, and HIV seropositivity was positively associated
with significant grade 2 or 3 calcification. Though this association was not significant when
controlling for age and sex, it is possible comparing larger HIV-positive and control
populations might yield statistically significant differences. In any case, a significant number
of HIV-positive patients exhibited high-grade vascular calcification, a characteristic of
advanced atherosclerotic lesions.(20) The clinical significance of atherosclerotic
calcification is unclear. Some studies suggest calcific deposits are a feature of plaques that
rupture, while others believe they actually increase plaque stability.(35) In the study by
Schmermund et al, plaque calcification and calcified plaque area were both positively
associated with plaque rupture in univariate analysis but not in multivariate analysis. Though
calcification was a frequent feature of plaque rupture, perhaps reflecting the larger size of
such plaques, lipid content and plaque size were better predictors of plaque rupture.(22)
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It is interesting to note that several studies have measured coronary artery calcification
(CAC) in HIV-positive patients using electron beam computed tomography (EBCT), and
none have found impressive levels of calcification in such patients as compared to controls.
(36-39) While EBCT for detecting CAC has been validated histologically in the general
population, it has not been compared to histologic findings in the HIV-positive population.

General and HIV-specific risk factors for coronary atherosclerosis

A central question in the study of atherosclerosis in HIV is whether HIV infection or
HAART contribute to atherosclerotic disease. In this study, we found no evidence that any
HIV-specific factor other than HIV seropositivity is associated with histologic markers of
severe atherosclerosis. Neither duration of infection, duration of HAART, nor protease
inhibitor exposure predicted more severe disease. It is important to note, however, that our
study population was relatively small (n=66). Most patients were exposed to antiretroviral
drugs from all major classes. This rather homogenous treatment history and small sample
size may have made it difficult to uncover subtle differences in treatment-related risk.

Dystrophic Vascular Calcification and Mechanisms of Disease

HIV-positive patients, particularly those heavily treated with HAART, frequently suffer from
metabolic disorders associated with dystrophic vascular calcification, including osteopenia/
osteoporosis and secondary hyperparathyroidism.(40, 41) These conditions upset the
delicate balance of inhibitory and stimulatory factors which dictates the tightly-regulated,
active process of vascular calcification.(35) Additionally, protease inhibitors used in HIV
therapy have been shown to alter genes involved in calcium metabolism in vitro.(42) It is
tempting to speculate that metabolic derangements in HIV patients predispose them to
atherosclerosis as well as the unusual forms of dystrophic calcification we observed in this
study (in press in Modern Pathology and Cardiovascular Pathology). Because these patterns
of calcification were present in study patients and older control patients with advanced
chronic diseases, it is also tempting to speculate that immune activation, chronic
inflammation, or aging may contribute to these findings.

Limitations and Future Directions

While our study (n=66) is significantly larger than any previous histologic study (n=15) on
this subject,(15, 16) it is small by comparison to the multi-center epidemiologic studies
concerning coronary artery disease in HIV-infected patients. This difference is consistent
with natural limitations in autopsy study enrollment.

This study examined a highly specialized population of HIV-infected patients with advanced
AIDS. It is not clear whether HIV-positive patients with functional immune systems would
have similar atherosclerotic disease burdens.

Though there was no statistically significant difference in rates of smoking, hypertension,
hyperlipidemia, cocaine use, and other CAD risk factors between these two groups, the
subpopulations were at times quite small. It is possible larger studies would demonstrate
significant differences in the prevalence of these factors, necessitating statistical adjustment
to control for these differences.
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No perfusion-fixed specimens were available for this study. We estimated luminal narrowing
without the advantage of this tool. However, all specimens from both HIV-positive and HIV-
negative patients were graded in a blinded process using identical criteria. Any inaccuracies
resulting from a lack of perfusion-fixed vessels should not have introduced bias into our
findings.

Conclusions

This study demonstrates that young to middle-aged HIV-positive patients have a burden of
CAD that results in luminal narrowing, heavy calcification, and high plaque lipid content,
characteristics associated with plaque rupture and sudden cardiac death. The evidence also
suggests their odds of having severe disease may be increased compared to HIV-negative
controls.

Based on published reports and clinical experience, the pattern of disease and atherosclerotic
plaque composition in HIV-positive patients is similar to that observed in the HIV-negative
population. Previously unreported patterns of dystrophic vascular calcification were seen in
HIV-positive patients as well as older, HIVV-negative controls with chronic illnesses.

Future studies are needed to elucidate the pathogenesis of atherosclerosis and dystrophic
vascular calcification in patients with HIV, chronic disease, and older age.
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Fig 1:

Dgfinitions: A) Fibromuscular intimal hyperplasia from a case of transplant coronary artery
disease showing a normal media (M) with overlying concentric intimal thickening (1)
causing complete luminal occlusion. Some inflammatory cells are also present; B)
Atherosclerotic plaque defined as an eccentric lesion with a lipid core (LC) covered by a
fibrous cap (FC) (asterisks indicate shoulder region of the plaque). The region opposite the
eccentric plaque exhibits normal histology; C) Section of artery with adaptive intimal
thickening also showing a hormal media (M) with mild, non-occlusive intimal thickening
(1); and D) Higher magnification of C showing intima composed of smooth muscle cells and
collagen (all H&E, A, B, and C orig mag 12.5x, D orig mag 200x).
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Figure 2:
Quantification of calcification: A) Grade 1 calcification only seen at high magnification

(arrows); B) Grade 2 calcification seen as small blue dots at low magnification (arrow); and
C) Grade 3 calcification seen as prominent confluent blue regions at low magnification (all
H&E, A orig mag 400x, B and C orig mag 12.5x)
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Figure 3:
A) Complicated atherosclerotic plaque with plaque rupture (arrow). Note mural thrombus

and plaque hemorrhage in region of plaque rupture; B) Atherosclerotic plaque with
moderate, 250% luminal narrowing; and C) Atherosclerotic plaque with severe, >275%
luminal narrowing (all H&E, A orig mag 20x, B and C orig mag 12.5x).
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Figure 4:
Percent of all patients with moderate atherosclerotic disease: =50% vessel narrowing
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Figure 5:
Percent of all patients with significant atherosclerotic disease: =75% vessel narrowing
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Table 1.
Demographic characteristics
HIV Control

Meanor % N* Meanor% N*  p-value
Age in years + s.d. 43.4+0.8 66 39.0+2.0 19 0.06
Body Mass Index + s.d. 23907 40 30.2+5.0 9 0.1
Male sex 86.4% 66 63.2% 19 0.02
Alcohol/Drug use 63.2% 57 22.2% 9 0.02
Cocaine use 29.8% 57 22.2% 9 10 f
Smoking 40.7% 54 16.7% 6 0.39

i 0, 0,

Overweight 30.6% 49 66.7% 9 0.06f
Diabetes Mellitus 5.6% 54 11.1% 9 0 477‘
Hypertension 36.4% 55 22.2% 9 071 A
Hyperlipidemia 23.6% 55 22.2% 9 1 07‘
Family History of CAD 11.4% 44 0.0% 5 1 07‘
Duration of HIV in years + s.d. 9.3+5.8 61 N/A 0 N/A
Duration of ART in years + s.d. 46+35 50 N/A 0 N/A
Last CD4 Count + s.d. 128 +155 59 N/A 0 N/A

*
Number of patients for whom data was available for the given demographic characteristic

fFisher’s Exact p-value; ART: antiretroviral therapy; CAD: coronary artery disease; CD4: T4 helper T-cell
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Results per 1cm coronary artery segment, unadjusted for age and sex differences

Table 2.

HIV+ (n=66) HIV- (n=19)
Presence of an Atherosclerotic Plaque 96% 88%
Average Area Stenosis 35% (£ 6%) 21% (£ 7%)
Grade 1 Stenosis (0-24%) 45% 67%
Grade 2 Stenosis (25-49%) 21% 19%
Grade 3 Stenosis (50-74%) 26% 10%
Grade 4 Stenosis (75-100%) 9% 4%
Average Plaque Lipid Content 25% (£ 26%)  11% (+ 13%)
No Calcification 14% 45%
Grade 1 Calcification 55% 41%
Grade 2 Calcification 9% 5%
Grade 3 Calcification 22% 9%
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Table 3.

Page 21

Percent of patients with =75% vessel stenosis in one or more vessels: a comparison of the present findings to

historical controls

Present Study

Schmermund et al, 2001

HIV+ (n=66) HIV- (n=19)

Age 43+6 39+2
Male sex 86% 63%
BMI 24+5 305
0 vessel 65% (43) 84% (16)
1 vessel 21% (14) 5% (1)
2 vessel 9% (6) 11% (2)
3 vessel 5% (3) 0% (0)

Control (n=16)
40+6
88%
28+9
75% (12)
19% (3)
6% (1)

0% (0)
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Logistic hierarchical random effects model of stenosis 275% on age, sex, and HIV status

Table 4.

Variable  OR Cl 1-sided p-value
HIV+ 295  (0.94,9.39) 0.03
Age 1.07  (1.03,1.13) <0.001
Male Sex  10.08 (2.80,38.5) <0.001
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Table 5.

Normal hierarchical random effects model of plaque lipid content on age, sex, and HIV status for plaques with
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stenosis =25%

Variable Plague Lipid Content Cl 1-sided p-value
HIV+ 11% additive increase (0,23) 0.02
Age 0% additive increase/year 0,2) 0.89

Male Sex 6% additive increase (-6,19) 0.16
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