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Background—Perinatally HIV-infected adolescents may be susceptible to aggregate

atherosclerotic cardiovascular disease (CVD) risk, as measured by the Pathobiological

Determinants of Atherosclerosis in Youth (PDAY) coronary arteries (CA) and abdominal aorta

(AA) risk scores, due to prolonged exposure to HIV and antiretroviral therapy.

Methods and Results—CA and AA PDAY scores were calculated for 165 perinatally HIV-

infected adolescents, using a weighted combination of modifiable risk factors: dyslipidemia,

cigarette smoking, hypertension, obesity, and hyperglycemia. Demographic and HIV-specific

predictors of scores ≥ 1 were identified and trends in scores over time were assessed. 48% and

24% of the perinatally HIV-infected adolescents had CA and AA scores ≥ 1, representing

increased CVD risk factor burden. Significant predictors of CA scores ≥ 1 included male sex,

history of an AIDS-defining condition, longer duration of use of a ritonavir-boosted protease

inhibitor, and no prior use of tenofovir. Significant predictors of AA scores ≥ 1 included

suppressed viral load, history of an AIDS-defining condition, and longer duration of boosted

protease inhibitor use. No significant changes in CA and AA risk scores were observed over the 4-

year study period.

Conclusions—A substantial proportion of perinatally HIV-infected youth have high PDAY

scores reflecting increased aggregate atherosclerotic CVD risk factor burden. High scores were

predicted by HIV disease severity and boosted protease inhibitor use. PDAY scores may be useful

in identifying high-risk youth who may benefit from early lifestyle or clinical interventions.
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Introduction

Advances in diagnosis and treatment of perinatal HIV infection in the United States have

significantly improved life expectancy.1,2 However, prolonged exposure to HIV and highly

active antiretroviral therapy (HAART) has been associated with long-term complications.

Atherosclerotic cardiovascular disease (CVD) risk factors, including hyperlipidemia,

lipodystrophy, diabetes, and hypertension have increased in prevalence and severity with the

advent of HAART.3–15 These CVD risk factors have been studied in adults,3–6 with

expanding research in children.7–15 Potential contributors to CVD risk and clinical CVD

events in adult HIV-infected populations include traditional risk factors such as male sex

and life style habits (e.g., exercise, diet, and smoking), as well as HIV-specific risk factors,

particularly exposure to HAART and specific antiretroviral drugs including protease

inhibitors, such as indinavir and lopinavir/ritonavir, and nucleoside reverse transcriptase

inhibitors, such as stavudine, didanosine, and abacavir.3–6 In children, protease inhibitors

have been primarily associated with CVD risk factors, although some studies note

hypercholesterolemia and lipodystrophy with nucleoside reverse transcriptase inhibitors,

particularly stavudine.7–15

The atherosclerotic disease process begins at an early age with severity and progression into

adulthood associated with established CVD risk factors.16–19 Therefore, CVD risk should be

tracked from childhood on. To identify and motivate high-risk children who may benefit
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from early interventions, it is clinically useful to obtain a measure of aggregate CVD risk by

utilizing a scoring system that sums the risks associated with each individual risk factor.20

The Framingham Risk Calculator is among the most widely accepted instruments in

predicting the 10-year overall risk of coronary heart disease based on a simple, validated

algorithm that includes demographics, lifestyle behaviors, blood pressure, and lipid

testing.21 However, this risk score has not been validated for an adolescent population. The

Pathobiological Determinants of Atherosclerosis in Youth (PDAY) scoring system may be

useful for measuring long-term CVD risk in youth and young adults by identifying those

with current advanced atherosclerosis.18

Developed using autopsy data from over 1100 15–34 year-olds who died of external causes,

the PDAY scoring system estimates the risk of currently having an advanced atherosclerotic

lesion in the coronary arteries (CA) or the abdominal aorta (AA) relative to an individual of

the same age and sex without any CVD risk factors.18 The CA risk score predicts coronary

artery calcium and carotid artery intima-media thickness measures of atherosclerosis in a

number of population-based cohorts.22–24 The risk factors included in the CA and AA

scores are also associated with non-invasive measures of atherosclerosis among HIV-

infected children.25,26 Thus, as a validated measure of the atherosclerotic disease process,

we utilized PDAY scores to describe CVD risk in perinatally HIV-infected adolescents

enrolled in the Pediatric HIV/AIDS Cohort Study. We additionally identified demographic

and HIV-specific predictors of high scores and evaluated trends in scores over the 4-year

study follow-up period.

Methods

The Adolescent Master Protocol of the Pediatric HIV/AIDS Cohort Study was designed to

evaluate the impact of HIV-infection and antiretroviral therapy on youth with perinatal HIV-

infection. Between March 2007 and December 2009, 451 infected and 227 uninfected youth

from 15 study sites in the United States were enrolled if they were born to HIV-infected

mothers, were 7 up to 16 years of age, and had complete medical history of antiretroviral

therapy use, plasma HIV RNA (viral load) concentrations, and lymphocyte subset

measurements since birth.

The Adolescent Master Protocol was approved by the institutional review board at the

Harvard School of Public Health and at each participating site. Written informed consent

was obtained from each participant’s parent or legal guardian. Assent was obtained from

child participants according to local institutional review board guidelines. Of the 451

infected participants, 225 were in the validated age range for the PDAY score (≥ 15 years)

as of April 1, 2012, and 165 had the clinical measures needed to calculate the PDAY score

for at least one time point (Supplemental Table 1).

CA and AA risk scores were calculated at each annual visit after 15 years of age with

available clinical data, by summing the scores associated with modifiable measures of

atherosclerotic risk including lipids, glucose, smoking, blood pressure, and obesity defined

by body mass index (BMI, kg/m2).18 In the PDAY study, CA and AA risk scores ≥1 were

shown to indicate at least an 18% (95% confidence interval (CI): 14–22%) or 29% (95% CI:
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23%–35%) increased odds of currently having an advanced atherosclerotic lesion in the CA

or AA respectively, relative to a score of 0.18

Fasting serum and plasma were drawn annually to measure levels of total and high-density

lipoprotein (HDL) cholesterol, and glucose, respectively. Hyperglycemia was defined as a

fasting plasma glucose concentration ≥126 mg/dL, a diagnosis of diabetes, or reporting

medication used to treat diabetes. The serum thiocyanate measure of smoking used in the

development of the PDAY scores closely correlated with smoking an average of one pack

per day (i.e. heavy smoking).27 Smoking an average of at least one pack per day in the past

3 months was collected using an Audio Computer Assisted Self-Interview. Hypertension

was defined as an average systolic and/or diastolic blood pressure that was ≥95th percentile

for age, sex, and height at three or more clinic visits.28

Demographic characteristics considered as potential predictors of CA and AA scores

included age, sex, and race/ethnicity. HIV-specific clinical characteristics included measures

of disease severity: CD4 count, HIV viral load, and Centers for Disease Control and

Prevention (CDC) clinical classification for HIV disease: N/A: not/mildly symptomatic, B:

moderately symptomatic, C: severely symptomatic (i.e. meet the case definition for acquired

immunodeficiency syndrome (AIDS));29 and antiretroviral therapy previously associated

with CVD risk: HAART, any ritonavir-boosted protease inhibitor, lopinavir/ritonavir,

indinavir, didanosine, abacavir, stavudine, zidovudine, lamivudine, and tenofovir disoproxil

fumarate.3–15 All characteristics were collected either through self-report (e.g., race/

ethnicity) or medical chart abstraction (e.g., immunological, virological, and antiretroviral

characteristics). Current measures were those closest to the most recent visit at which a

PDAY score could be calculated within 90 days before to 7 days after the visit. Nadir CD4

count and peak viral load were defined as the lowest CD4 count and the highest viral load

documented prior to or at the most recent visit with a PDAY score. HAART was defined as

concomitant use of at least three drugs from at least two classes of antiretrovirals.

Antiretroviral use was classified as use at the most recent visit (i.e., current use), prior or

ever use, and cumulative duration of use up to and including the most recent visit with a

PDAY score.

Statistical analyses were conducted separately for CA and AA scores. Demographic and

HIV-specific characteristics were compared among children with low scores (≤ 0) and high

scores (≥ 1) at their most recent visit using the Wilcoxon Rank Sum test or the Fisher’s

Exact test as appropriate. The cut-off for low versus high scores was based on the

distribution of scores in the study population and was consistent with definitions of low risk

utilized in previous studies.22–24 To identify significant predictors of a high risk score,

univariable predictors of a high score at the p<0.10 level were included in a multivariable

logistic regression model. Among highly correlated univariable predictors, the predictor

with the highest univariable c-statistic (c) was included in the final multivariable model.

Sensitivity analyses were conducted restricting the study population to virologically-

suppressed (HIV viral load ≤ 400 copies/mL) participants. Mixed-effects models with time

as the independent variable and an assumed compound symmetry correlation structure were

used to describe changes in CA and AA scores over the study follow-up period, starting with
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the baseline visit and including all study visits at which a PDAY score could be calculated.

All analyses were conducted using SAS version 9.2 (SAS Institute, Cary NC).

Results

The 165 perinatally HIV-infected adolescents in the study population were 15–19 years old

(median age: 16.7 years) at their most recent visit with a PDAY score (Table 1). Forty-nine

percent were male. Sixty-eight percent self-identified as black and 24% as Hispanic. At their

most recent visit with a PDAY score, the majority (57%) of the adolescents had CD4 counts

>500 cells/mm3, but a large proportion (41%) had a history of immunosuppression as

evidenced by a low nadir CD4 count (<200 cells/mm3). A similar pattern of disease severity

over time was observed with HIV viral load where 59% of the study population was

virologically suppressed (≤400 copies/mL) at their most recent visit, but 68% had a history

of viral load >100,000 copies/mL. Almost all of the adolescents had prior HAART exposure

(97%). Seventy-four percent had been exposed to a boosted protease inhibitor regimen, with

58% currently on a boosted protease inhibitor as of their most recent visit.

Figure 1 shows the distribution of most recent CA and AA scores in the study population.

Forty-eight percent had CA scores ≥ 1 with 24%, 16%, and 12% having CA scores ≥ 2, ≥ 3,

and ≥ 4, respectively. High CA scores were primarily attributed to increased levels of non-

HDL cholesterol, with additional risk from low levels of HDL cholesterol and high BMI

(Table 2, Supplemental Table 2). Few adolescents were defined as hypertensive (1%) or

hyperglycemic (1%), and none were defined as heavy smokers. Two adolescents with CA

scores ≥ 10 had elevated levels of non-HDL cholesterol in the range of 160–189 mg/dL and

were obese (BMI >30 kg/m2). Twenty-four percent of the study population had AA scores ≥

1. Ten percent, 3%, and 1% had AA scores ≥ 2, ≥ 3, and ≥ 4, respectively. High AA scores

were also primarily attributable to dyslipidemia.

Univariable predictors of CA scores ≥ 1 versus ≤ 0 at the p<0.10 level included male sex,

CDC category C disease (AIDS-defining conditions), current use of a boosted protease

inhibitor, prior use of a boosted protease inhibitor, longer cumulative duration of boosted

protease inhibitor use, current use of lopinavir/ritonavir, prior use of lopinavir/ritonavir, and

no prior use of tenofovir (Table 3, Supplemental Table 3). Current, ever, and duration of

boosted protease inhibitor use and current and ever use of lopinavir/ritonavir are highly

correlated. Thus, the one with the highest c-statistic was entered into the final multivariable

model. Male sex, CDC category C disease (relative to category B), longer cumulative

duration of boosted protease inhibitor use, and no prior use of tenofovir were all significant

predictors of CA scores ≥ 1 at p<0.05 with a final model c-statistic of 0.74 (Table 4). Results

were consistent among the virologically-suppressed subset of the population (Supplemental

Table 4).

Univariable predictors of AA scores ≥ 1 versus 0 at the p<0.10 level included current HIV

viral load ≤ 400 copies/mL, CDC category C disease, current HAART use, current and prior

use of a boosted protease inhibitor, a longer cumulative duration of boosted protease

inhibitor use, current and prior use of lopinavir/ritonavir, a longer cumulative duration of

lopinavir/ritonavir use, current abacavir use, current lamivudine use, and no prior tenofovir

Patel et al. Page 5

Circulation. Author manuscript; available in PMC 2015 March 18.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



use (Table 3). In the final model, current HIV virologic suppression (≤ 400 copies/mL

versus 401–5,000 copies/mL), CDC clinical category C disease (relative to category B), and

longer cumulative duration of boosted protease inhibitor use significantly predicted AA

scores ≥ 1 at p<0.05 with a total model c-statistic of 0.84 (Table 5). Results of sensitivity

analyses were consistent with those observed in the overall population (Supplemental Table

5).

Figure 2 shows the mean PDAY scores during the 4 year study follow-up period (mean

follow-up of study population: 2.5 years). The slope of the CA scores was 0.10 per year and

did not significantly change over time (95% CI: −0.05, 0.24, p=0.19). AA scores were also

stable over time, with a slope of 0.03 per year (95% CI: −0.03, 0.08, p=0.34).

Discussion

Previous studies of perinatally HIV-infected children raised concern regarding increased

CVD risk due to distributions of individual risk factors in this population.7–15 Our study

uniquely sought to measure and describe aggregate CVD risk due to the combination of risk

factors in perinatally HIV-infected youth by utilizing the validated PDAY scoring system

which integrates individual risk factors into a single score for the CA and AA. Forty-eight

percent of perinatally HIV-infected youth had high scores; with 12% having scores

associated with combinations of dyslipidemia plus high individual score risk factors such as

obesity, high blood pressure, and hyperglycemia.

Twenty-two percent of our study population had non-HDL cholesterol levels ≥ 130 mg/dL

and 29% had HDL cholesterol <40 mg/dL. These findings are consistent with the high

prevalence of dyslipidemia observed in perinatally HIV-infected cohorts compared to

national youth estimates.7–10,13, 30 The prevalence of obesity in our study population was

13% which is lower than the 18% prevalence of obesity recently reported among adolescents

in the United States.31 This is consistent with previous studies.9,10 However, a recent study

showed that HIV-infected children have similar trends in obesity relative to the general

population.32 The combination of dyslipidemia and obesity in the perinatally HIV-infected

population would further the concern for premature atherosclerotic CVD.

Males in our study population were more likely to have high CA scores compared to

females. Among studies of CVD risk factors that evaluated sex differences among

perinatally HIV-infected adolescents, one found significantly higher cholesterol levels in

males relative to females.7 Three found no sex differences in lipodystrophy or insulin

resistance,12–14 while three others found females to have a body fat distribution associated

with increased CVD risk.10,11 Independent of their CVD risk due to traditional risk factors,

males had a higher risk of having a lesion in the CA compared to females in the PDAY

study.18

A history of an AIDS-defining event also predicted higher PDAY scores in our study. Low

levels of HDL cholesterol, often associated with inflammation and endothelial activation,

are reported in HIV-infected adults with AIDS or untreated HIV infection.33,34 Also,

independent of traditional CVD risk factors, HIV disease severity is correlated with higher
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levels of T-cell activation that is further associated with the presence of subclinical carotid

artery lesions.35 In our study, suppressed HIV viral loads also predicted high PDAY scores

for the AA relative to HIV viral loads in the 401–5000 copies/mL range. These effects may

reflect toxicities associated with exposure to antiretroviral medications, as children currently

on effective therapy are likely to have suppressed viral loads. Our observation is also

consistent with studies among HIV-infected adults that show the risk for vascular disease

with ongoing inflammation is still increased in the presence of viral suppression.35

As expected from prior studies in HIV-infected youth,7–15 boosted protease inhibitor use

was a strong predictor of high CA and AA scores in our study population. Protease

inhibitors promote hyperlipidemia by upregulating fatty acid and cholesterol biosynthesis

and secretion, and by increasing lipoprotein production in the liver.36 Protease inhibitors can

also suppress leptin expression and glucose transporter type 4 activity in adipocytes, thereby

promoting lipodystrophy, insulin resistance and diabetes.36 While 5–8 years of exposure to

boosted protease inhibitors predicted high CA and AA scores, greater than 8 years of

exposure did not. This may be due to a lack of power to observe a significant effect due to

few observed events among those with greater than 8 years of exposure. Alternatively our

results may reflect clinician practice to switch children with preliminary indications of

hyperlipidemia off of boosted protease inhibitors to more lipid friendly regimens.

A recent study of HIV-infected adults found tenofovir was significantly associated with

progression of subclinical atherosclerosis, mediated perhaps through the lack of reduction in

plasma monocyte chemotactic protein 1 levels relative to therapy with abacavir and

lamivudine.37 Among our population of perinatally HIV-infected adolescents, however,

tenofovir use predicted a lower likelihood of having high CA scores, consistent with other

studies among HIV-infected adults showing improvement of dyslipidemia and arterial

stiffness with nucleoside reverse transcriptase inhibitor switches to tenofovir.38 With these

contrasting results, the association between tenofovir and CVD requires further

investigation.

Over our 4-year study follow-up, there were no significant changes in CA or AA scores. We

may be observing the consistent tracking of CVD risk factors over time or the duration of

follow-up of our cohort may not have been sufficiently long to observe the acquisition of

more adult lifestyle risk factors, such as smoking and physical inactivity. Continued follow-

up of adolescents in our study as they age into adulthood will be necessary to better evaluate

longitudinal trends in CVD risk and identify associated factors.

Our study had some limitations. We were unable to validate the PDAY scoring system

against non-invasive measures of atherosclerosis or CVD events. The Adolescent Master

Protocol did not utilize these measures and there is a low probability of observing CVD

events in our relatively young study population. The CA and AA risk scores utilized in this

study were developed from autopsy data, so the definitions of some of the risk factors (e.g.,

hypertension) were adapted using measures available in clinical practice. The difference in

definitions may, therefore, not directly correlate with the odds ratio interpretations of the

PDAY risk scores as stated by McMahan et al.18 We utilized the PDAY score as an estimate

of the aggregate atherosclerotic CVD risk in our population. The PDAY score, however,

Patel et al. Page 7

Circulation. Author manuscript; available in PMC 2015 March 18.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



may underestimate the risk of atherosclerotic lesions in this population because of the

independent effects of HIV and antiretroviral therapy on the development and progression of

atherosclerosis.35 Studies among HIV-infected adults suggest that risk scores incorporating

both traditional and HIV-specific parameters may better predict CVD risk in HIV-infected

populations.39,40 Although our study has a relatively small sample size compared to other

studies that have utilized PDAY scores,22–24 it represents an understudied population of

perinatally HIV-infected youth aging into young adulthood.

In conclusion, a substantial proportion of perinatally HIV-infected adolescents have PDAY

scores reflecting increased aggregate atherosclerotic risk factor burden. PDAY scores may

be useful in identifying and tracking such high risk adolescents. Our findings suggest

lifestyle modifications (e.g., diet and exercise) and switching to new antiretroviral regimens

less likely to cause metabolic abnormalities should be considered.41 Finally, our study

contributes to growing literature showing increased global risk for premature CVD disease

morbidity and mortality in the perinatally HIV-infected population, including risk of

cardiomyopathy and cardiometabolic disease.7–15,42,43 A comprehensive assessment and

treatment plan based on validated screening and interventions may be useful for those at

highest risk in the perinatally HIV-infected population.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Distribution of Pathobiological Determinants of Atherosclerosis in Youth (PDAY) risk

scores.
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Figure 2.
Pathobiological Determinants of Atherosclerosis in Youth (PDAY) risk scores over study

follow-up.
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Table 1

Demographic and clinical characteristics of the 165 perinatally HIV-infected children in the study population.

Characteristic Total (n=165)

Current† age, years, median (q1, q3) 16.7 (15.9, 17.8)

Female, n (%) 84 (51%)

Race/Ethnicity, n (%)

 White/Other 12 (7%)

 Black 113 (68%)

 Hispanic 39 (24%)

 Missing 1 (1%)

Current† CD4 count, cells/mm3, n (%)

 <200 19 (12%)

 200–500 46 (28%)

 >500 94 (57%)

 Missing 6 (4%)

Nadir CD4 count, cells/mm3, n (%)

 <200 68 (41%)

 200–500 81 (49%)

 >500 16 (10%)

Current† HIV viral load, copies/mL, n (%)

 ≤ 400 98 (59%)

 401–5,000 25 (15%)

 >5,000 35 (21%)

 Missing 7 (4%)

Peak HIV viral load, copies/mL, n (%)

 <10,000 7 (4%)

 10,000–100,000 45 (27%)

 >100,000 113 (68%)

Current† CDC category, n (%)

 N/A 59 (36%)

 B 55 (33%)

 C 51 (31%)

HAART

 Current† use, n (%) 143 (87%)

 Ever use, n (%) 160 (97%)

 Cumulative duration of use, years, median (q1, q3) 11.0 (7.7, 12.5)

Boosted protease inhibitor

 Current† use, n (%) 95 (58%)

 Ever use, n (%) 122 (74%)

 Cumulative duration of use, years, median (q1, q3) 4.0 (0.0, 7.4)

Lopinavir/ritonavir

Circulation. Author manuscript; available in PMC 2015 March 18.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Patel et al. Page 15

Characteristic Total (n=165)

 Current† use, n (%) 48 (29%)

 Ever use, n (%) 95 (58%)

 Cumulative duration of use, years, median (q1, q3) 1.4 (0.0, 4.8)

Indinavir

 Current† use, n (%) 0 (0%)

 Ever use, n (%) 18 (11%)

 Cumulative duration of use, years, median (q1, q3) 0.0 (0.0, 0.0)

Didanosine

 Current† use, n (%) 17 (10%)

 Ever use, n (%) 138 (84%)

 Cumulative duration of use, years, median (q1, q3) 3.3 (1.0, 7.1)

Abacavir

 Current† use, n (%) 46 (28%)

 Ever use, n (%) 79 (48%)

 Cumulative duration of use, years, median (q1, q3) 0.0 (0.0, 3.3)

Stavudine

 Current† use, n (%) 11 (7%)

 Ever use, n (%) 136 (82%)

 Cumulative duration of use, years, median (q1, q3) 6.1 (1.8, 8.5)

Zidovudine

 Current† use, n (%) 18 (11%)

 Ever use, n (%) 145 (88%)

 Cumulative duration of use, years, median (q1, q3) 3.7 (1.6, 7.4)

Lamivudine

 Current† use, n (%) 53 (32%)

 Ever use, n (%) 149 (90%)

 Cumulative duration of use, years, median (q1, q3) 5.7 (2.8, 9.4)

Tenofovir disoproxil fumarate

 Current† use, n (%) 80 (48%)

 Ever use, n (%) 100 (61%)

 Cumulative duration of use, years, median (q1, q3) 0.9 (0.0, 3.2)

†
Current defined as measurement at most recent visit.

CDC: Centers for Disease Control and Prevention (N/A: not/mildly symptomatic, B: moderately symptomatic, C: severely symptomatic (AIDS
definition)), HAART: highly active antiretroviral therapy.
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Table 2

Distribution of modifiable atherosclerotic risk factors included in the Pathobiological Determinants of

Atherosclerosis in Youth (PDAY) scoring system among the 165 perinatally HIV-infected children in the

study population at their most recent visit with a PDAY score.

Risk Factor Coronary Arteries Points* Abdominal Aorta Points* n (%)

Modifiable risk factors

Non-HDL cholesterol, mg/dL

  <130 0 0 128 (78)

  130–159 2 1 24 (14)

  160–189 4 2 12 (7)

  190–219 6 3 1 (1)

  ≥220 8 4 0 (0)

HDL cholesterol, mg/dL

  <40 1 0 48 (29)

  40–59 0 0 96 (58)

  ≥ 60 −1 0 21 (13)

Heavy smoking†

  No 0 0 165 (100)

  Yes 1 4 0 (0)

Blood pressure‡

  Not hypertensive 0 0 163 (99)

  Hypertensive 4 3 2 (1)

Obesity (BMI), kg/m2

 Male

  ≤30 0 0 74 (45)

  >30 6 0 7 (4)

 Female

  ≤30 0 0 70 (42)

  >30 0 0 14 (9)

Glycemia§

  Not hyperglycemic 0 0 163 (99)

  Hyperglycemic 5 3 2 (1)

*
Adapted from McMahan et al. 2005.18 Copyright © 2005, American Medical Association. All rights reserved.

†
Heavy smoking was defined as smoking an average of at least one pack/day in the past 3 months.

‡
Hypertensive was defined as an average systolic and/or diastolic blood pressure ≥ 95th percentile for age, sex, and height at three or more visits.

§
Hyperglycemic was defined as a fasting plasma glucose concentration ≥126 mg/dL, a diagnosis of diabetes, or using diabetes medication.

HDL: high-density lipoprotein, BMI: body mass index.
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Table 4

Predictors of coronary arteries Pathobiological Determinants of Atherosclerosis in Youth (PDAY) risk scores

≥1 versus ≤ 0 among the 165 perinatally HIV-infected children in the study population at their most recent

visit.

Characteristic Multivariable Odds Ratio (95% CI) P

Sex 0.01

 Male 2.47 (1.24, 4.92)

 Female Reference

Current*,† CDC category 0.05

 N/A Reference

 B 0.67 (0.30, 1.51)

 C 1.97 (0.84, 4.60)

Cumulative duration of boosted protease inhibitor use, years 0.04

 0 Reference

 1–4 1.80 (0.70, 4.64)

 5–8 3.97 (1.54, 10.24)

 >8 1.75 (0.65, 4.71)

Ever tenofovir disoproxil fumarate use 0.02

 Yes 0.43 (0.22, 0.87)

 No Reference

*
Current defined as measurement at most recent visit.

†
A significant association was seen for current CDC category C relative to category B -multivariable odds ratio (95% CI): 2.94 (1.23, 7.05).

CDC: Centers for Disease Control and Prevention (N/A: not/mildly symptomatic, B: moderately symptomatic, C: severely symptomatic (AIDS
definition)).
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Table 5

Predictors of abdominal aorta Pathobiological Determinants of Atherosclerosis in Youth (PDAY) risk scores ≥

1 versus 0 among the 165 perinatally HIV-infected children in the study population at their most recent visit.

Characteristic Multivariable Odds Ratio (95% CI) P

Current* HIV viral load, copies/mL 0.04

 ≤400 Reference

 401–5,000 0.08 (0.01, 0.67)

 >5,000 0.45 (0.14, 1.40)

Current*,† CDC category 0.04

 N/A Reference

 B 0.30 (0.09, 1.02)

 C 1.37 (0.49, 3.82)

Cumulative duration of boosted protease inhibitor use, years <0.01

 0 Reference

 1–4 0.70 (0.15, 3.28)

 5–8 5.85 (1.62, 21.17)

 >8 3.82 (0.92, 15.78)

Current* abacavir use 0.30

 Yes 1.77 (0.60, 5.27)

 No Reference

Current* lamivudine use 0.21

 Yes 2.19 (0.65, 7.43)

 No Reference

Ever tenofovir disoproxil fumarate use 0.57

 Yes 0.75 (0.28, 2.03)

 No Reference

*
Current defined as measurement at most recent visit.

†
A significant association was seen for current CDC category C relative to category B -multivariable odds ratio (95% CI): 4.59 (1.42, 14.78).

CDC: Centers for Disease Control and Prevention (N/A: not/mildly symptomatic, B: moderately symptomatic, C: severely symptomatic (AIDS
definition)).
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