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<ABSTRACT> 

A Comparison of the risk for cardiovascular disease between 

HIV-infected and non-HIV-infected persons in Korea. 

 

Sun Bean Kim 

 

Department of Medicine or Medical Science 

The Graduate School, Yonsei University 

 

(Directed by Professor June Myung Kim) 

 

 

Background:  

 

Cardiovascular disease (CVD) is the most common cause of death 

worldwide. The introduction of highly active anti-retroviral therapy 

(HAART) has improved the quality of life and expanded the life 

expectancy of persons infected with human immunodeficiency virus 

type 1 (HIV-1). However, CVD is currently an increasing concern for 

HIV-infected persons and risk assessment is recommended as part of 

HIV patient care. Risk prediction tools such as the Framingham Risk 

Score (FRS) have been developed to identify patients at high CVD risk 

who may require therapeutic interventions. A number of articles have 

appeared regarding cardiovascular (CV) risk factors in HIV-infected 

persons who are naïve or treated with HAART. However, only a few 

publications have compared the risk factors for HIV-infected and 

non-HIV-infected persons(a healthy control group) in Korea.  
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Methods:  

 

 This study was designed as a cross-sectional study and was conducted at 

an outpatient clinic at the Severance Hospital, Yonsei University College 

of Medicine, and the Health Care Center of Yonsei Medical Center. The 

study investigated HIV-infected persons (N=116) who had been 

receiving HAART for more than 6 months and compared them to 

non-HIV-infected persons(a healthy control group) selected from age- 

and sex-matched persons who visited a health promotion center for 

periodic medical checkups (N=226). The aim of this study was to 

evaluate and compare the CV risk of HIV-infected and non-HIV-infected 

persons by calculating the Framingham Risk Scores (FRS).  

 

Results: 

 

The HIV-infected persons and non-HIV-infected persons (a healthy 

control group) did not differ by age (p=0.43) or gender (p=0.47). The 

HIV-infected persons had significantly higher levels of serum 

triglycerides, LDL cholesterol, and systolic blood pressure (p < 0.0001). 

The average 10-year risk for CV events (determined by FRS) was 7.07% 

(2-45) in the HIV-infected persons and 6.87% (1-37) in the 

non-HIV-infected persons (a healthy control group)(p= 0.77); both 

belonged to the very low risk group.  

Among HIV-infected persons, the FRS indicated low to moderate 

cardiovascular risk in 19.9 %, and high risk in 1.7%. In the 

non-HIV-infected persons, the FRS indicated low to moderate 

cardiovascular risk in 16.8%, and high risk in 2.7%(p = 0.57). No 
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statistically significant effect on FRS was found for the HAART regimen, 

especially non-nucleoside reverse transcriptase inhibitor-based (NNRTI 

-based) (6.81 ± 4.4) versus protease inhibitor-based (PI-based) (7.26 ± 

6.3) regimens (p=0.69). 

 

Conclusion:  

  

Approximately 70% of HIV infected persons were categorized into a 

low cardiovascular risk group. In addition, the 10-year cardiovascular 

risk prediction between HIV infected and non-HIV-infected persons was 

not significantly different (p=0.57). Based on these results, a long-term 

prospective cohort study for detecting the cardiovascular risks for HIV 

infected persons is considered.  

 

 

 

 

 

 

 

 

 

 

 

 

 

---------------------------------------------------------------------------------------------------------- 

Key words : Framingham Risk score; HIV; HIV infection; HAART; 

Healthy control group 
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I. INTRODUCTION 

 

Cardiovascular disease (CVD) is the most common cause of death worldwide 

and is now a concern among patients infected with human immunodeficiency 

virus (HIV). Infection with HIV continues to increase globally; in Korea, the 

total number is about 8,000 people since the first HIV-infected person was 

found in 1985. In the early days of the HIV epidemic, survival was rare. The 

introduction of highly active anti-retroviral therapy (HAART) has since 

improved the quality of life and expanded the life expectancy for human 

immunodeficiency virus type 1 (HIV-1)-infected persons
1
. Prior to 1996, the 

annual mortality rate among HIV-1 infected persons exceeded 20 percent; after 

a decade of effective treatment, annual mortality has declined to less than 2 

percent
2
. However, HIV is not a curable disease and infected persons require 

treatment for their entire lives
1
. The longer patient survival, has sparked new 

interest regarding the side effects of prolonged use of combination antiretroviral 

therapy (ART), including increased fat redistribution, lipoatrophy, fat 

accumulation, or a combination of these features
3,4

. In addition to changes in fat 
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distribution, other metabolic abnormalities are observed in patients on 

combination ART, including dyslipidemia, diabetes mellitus, and insulin 

resistance
5
. 

Currently, CVD is an increasing concern for HIV-infected persons and risk 

assessment is recommended in their care
6,7

. Risk prediction tools such as the 

Framingham Risk Score (FRS) have been developed to identify persons at high 

risk who may require therapeutic interventions. The variables measured in the 

FRS include age, sex, smoking status, diabetes status, cholesterol levels, and 

blood pressure values
8
. This type of information allows clinicians to use 

gender-specific risk score tables in assigning points that can be translated into a 

specific 10-year cardiovascular risk 
8
. 

The purpose of risk stratification is to provide a simple way to verify and 

treat HIV-infected persons who may be at higher long-term cardiovascular 

(CV) risk. The FRS has been validated in many different populations and 

ethnic groups and recalibrated appropriately
9-12

, making it a well-known risk 

index that allows comparison of risks across different population groups. 

Previous investigators
13,14

 have evaluated the CV risk in patients with HIV 

infection by calculating FRS; however, a few associated reports have 

compared the CV risk of HIV-infected persons with that of non-HIV infected 

persons. The results of other studies concerning the prevalence of CVD 

(especially in western cohorts) in HIV-infected persons may also differ from 

results in East Asia, including Korea
15

. This difference is thought to be due to 

the prevalence of HIV infection and types of HAART regimens and the 

traditional risk factors including age, sex, smoking history, hypertension and 

body mass index (BMI)
15

.  

The aim of this study is to evaluate and compare the CV risk of 

HIV-infected and non-HIV-infected (a healthy control group) Korean by 

calculating their respective FRS.   
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II. MATERIALS AND METHODS 

 

1. Study population and cardiovascular risk assessment  

 

A. Study population  

 

This study was designed as a cross-sectional study and conducted at an 

outpatient clinic in Severance Hospital, Yonsei University College of 

Medicine, where HIV infected persons (N=116) were selected who were 

regularly visiting the division of infection every three months and who had 

been receiving HAART for more than 6 months. Their metabolic profiles at 

initial HIV status (Naïve) were studied retrospectively. Non-HIV-infected 

persons (N=226) were selected from age- and sex-matched persons as a 

control group and were a generally healthy population. All eligible persons 

were older than 30 year of age. To prevent overestimating or underestimating 

the predicted cardiovascular risk due to overt cardiovascular disease and 

medication, any HIV-infected persons who had prior CVD history, were 

taking anti-hypertensive or diabetes medication, or had undergone treatment 

for opportunistic infection were excluded. All enrolled persons were 

evaluated for metabolic profiles; blood pressure, total cholesterol, LDL 

cholesterol, HDL cholesterol, triglycerides, fasting glucose and body 

composition. Based on these variables, their 10-yr cardiovascular risk was 

predicted by calculating a Framingham Risk Score (FRS). HIV-infected 

persons were further evaluated for additional information including the 

duration of HIV infection, CD4+ T lymphocyte count, titer of HIV-RNA, 

and duration/types of HAART to identify the relationship between these 

values and the cardiovascular risk score.  
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B. Cardiovascular risk assessment  

 

(A) Calculation of cardiovascular disease risk using the Framingham 

equation 

 

The Framingham equation can only be used to calculate CV risk in the absence 

of CVD (primary prevention), but may be used in both men and women. The 

following variables were considered: age, gender, systolic and diastolic blood 

pressure, serum total cholesterol levels, HDL-cholesterol level, the 

presence/absence of diabetes, and smoking status. Subjects were classified as 

having very low, low, moderate, or high 10-year coronary risk in accordance 

with the Framingham equation (<10%, 10-15%, 16-20%, and >20%, 

respectively)
16

. The FRS was calculated for all persons using a 

composite-simplified coronary prediction model built on blood pressure and 

cholesterol categories, as suggested by the Joint National Committee on Blood 

Pressure and the National Cholesterol Education Program
17

. Among the 

variables of the FRS, presence/absence of diabetes was confirmed by checking 

a fasting glucose level (above 126mg/dL indicating diabetes) according to the 

American Diabetes Association guidelines
18

.  
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Fig 1. Calculation of the Framingham Risk Scores(FRS). 
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C. Statistical analysis  

 

Data were analyzed using the Statistical Package for SAS version. (9.1.3, 

SAS institute Inc., Cary, NC, USA) Quantitative variables were presented as 

means ± standard deviations or medians with their respective 95% 

confidence intervals, according to their distribution. Categorial variables 

were presented as percentages. Between-group differences in the percentages 

for categorical variables were evaluated by a Pearson Chi test. Student’s 

t-tests were used to assess the differences in normally and non-normally 

distributed variables. Non-normal variables were log-transformed before 

analysis.   

 

III. RESULTS  

 

A total of 116 HIV-infected persons and 226 non-HIV-infected persons 

were analyzed. There were 113 men and 3 women among the HIV-infected 

persons and 215 men and 11 women in non-HIV-infected persons. The 

metabolic profiles of HIV-infected persons were evaluated at the time of 

their first visit (Naïve status) and when FRS values were determined (FRS 

calculation) (Table 1).  
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Table 1. Baseline Characteristics of HIV-infected persons  

(Naïve vs HAART treated)   

 

Variables  

At the time of HIV 

diagnosis 

At the measurement of 

FRS (HAART treated) P-value 

(Naïve)  

Age (years)  37 ± 9  41.9 ± 8.9  0.38 

Gender, male  114 (98%)  114 (98%) 1.0 

  
    

Elapsed time  

since HIV diagnosis 

(months)  
56. 8 (50-202) 

  

Duration of HAART 

(months)  

37.9 (15-126)    

CD 4+ T lymphocytes 

count (/μL) 
220.4 ± 162.6 

462.8 ± 240.9 < 0.001 

Plasma HIV-RNA Viral 

load (Log[copies/ml]) 4.56 ± 1.2 1.75 ± 0.52 0.001 

  
   

Metabolic profile        

Fasting glucose (mg/dL)  100.1 ± 27 97.7 ± 18 0.405 

Total cholesterol (mg/dL) 146.6 ± 32.3 186.6 ± 40.7 < 0.001 

HDL-cholesterol (mg/dL) 37.3 ± 10.8 46.7 ± 11.5 < 0.001 

LDL-cholesterol (mg/dL) 82.6 ± 24.7 88.9 ± 34.9 0.007 

Triglyceride (mg/dL) 154.5 ± 68.9 266.2 ± 200.4 < 0.001 

Blood pressure (mmHg)       

Systolic  123.3 ± 18.9 122 ± 11.7 0.61 

Diastolic  80.5 ± 7.8 83.5 ± 10.2 0.267 

Data were expressed the mean ± SD or number (percent). 
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All of the enrolled HIV-infected persons were treated with HAART. The 

median duration of HIV diagnosis was 56.8 months and HAART duration 

was 37.9 months. The median age at the naïve analysis and at FRS 

calculation was 37 and 42 yrs, respectively. The median CD4+ T lymphocyte 

count was 220 /μL at naïve status and 462 /μL at FRS calculation (p 

<0.0001). The median titer of plasma HIV RNA viral load (Log[copies/ml]) 

was 4.56 at naïve status and 1.75 at FRS calculation (p <0.0001). Metabolic 

profiles including blood pressure, total cholesterol, LDL cholesterol, HDL 

cholesterol, and triglycerides were significantly higher (p <0.0001) at FRS 

calculation than at naïve status, but blood pressure and fasting glucose levels 

were not statistically different. The differences in blood lipids appeared to be 

associated with HAART (Table 1). The HAART regimens and duration of 

treatment are shown in Table 2. 
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Table 2. Combined antiretroviral treatment of HIV-infected persons.  

 

Variables  

cART regimen at the measurement of FRS N (%) 

NNRTI-based 40/116 (34) 

PI-based 

    Boosted PI 

    Unboosted PI  

76/116 (66) 

51/76 (67) 

25/76 (33) 

  

  Use of PI during more than 6 months, yes 75/76 (99) 

Use of thymidine analogues (AZT or d4T or ddI 

during more than 6 months, yes) 106/116 (91) 

Total duration of cART (months)                    

37.8 ± 29.5 

Total duration of NNRTI-based cART (months)          

25.7 ± 23.3 

Total duration of PI-based cART (months) 
28.8 (1.2-122) 

Total exposure duration of d4T (months)  42.2 ± 27.8 

Total exposure duration of ddI(months) 
21.3 (1.5-114) 

Total exposure duration of Lopinavir/Ritonavir 

(months) 
27.6 (1.2-114) 

  Data were expressed the mean ± SD or number (percent). 
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An effect of HIV infection itself on metabolic profiles was confirmed by 

evaluation of the baseline characteristics of initial HIV-infected persons 

(naïve status) compared to non-HIV-infected persons (Table 3.). No 

significant differences were found for age, gender, triglycerides, or blood 

pressure. However, significant differences were found for cholesterol levels 

(total, HDL, and LDL cholesterol).  
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Table 3. Baseline characteristics of HIV-infected persons (Naïve) and 

non-HIV-infected persons (a healthy control group).  

Data were expressed the mean ± SD or number (percent). 

Case  group :  “HIV-infected persons (Naïve status)”  

Control  group : “Non-HIV-infected persons (A healthy control group)” 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Variables 

 

Case group (Naïve) 

(N=116) 

Control group 

(N=226) 

P-value 

 

Age (years)  37 ± 9 42 ± 9 0.332  

Gender, male  114 (98) 198 (96) 0.472 

Metabolic profile     

Total cholesterol (mg/dL) 123.3 ± 18.9 196.7 ± 34.1 < 0.001 

HDL-cholesterol (mg/dL) 37.3 ± 10.8 50± 12.3 < 0.001 

LDL-cholesterol (mg/dL) 82.6 ± 24.7 120.5 ± 30.2 < 0.001 

Triglyceride (mg/dL) 154.5 ± 68.9 151.7 ± 96.3  0.806 

Blood pressure (mmHg) 

  

  

 Systolic 123.3 ± 18.9 122 ± 11.7 0.839 

 Diastolic 80.5 ± 7.9 83.5 ± 10.2 0.560 
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Differences in FRS between HIV-infected persons and non-HIV-infected 

persons were calculated. Because the groups were matched, HIV-infected 

and non-HIV-infected persons did not differ by age (p=0.43) or gender 

(p=0.47). No significant differences were found for smoking (p=0.35). The 

HIV group had significantly higher levels of serum triglycerides, LDL 

cholesterol, and systolic blood pressure (p < 0.0001). However, body 

component measurements including waist circumference, waist-height ratio 

(WHR) and BMI were higher in the non-HIV-infected persons than in the 

HIV-infected persons (p< 0.001) (Table 4.).  
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Table 4. Baseline characteristics of HIV-infected persons (at the measurement 

of FRS) and non-HIV-infected persons (a healthy control group). 

 

Data were expressed the mean ± SD or median (interquartile range) or number 

(percent). 

Case group : “HIV-infected persons (at the measurement of FRS)” 

Control group : “Non-HIV-infected persons(a healthy control group)” 

 

 

 

 

Variables 

 

Case group   

(N=116)   

Control group 

(N=226)  

P-value 

Age (years)  41.9 ± 8.8 42 ± 9 0.957  

Gender, male  114 (98%) 198 (96%) 0.472 

Metabolic profile        

Total cholesterol (mg/dL) 186.6 ± 40.7 196.7 ± 34.2 0.023 

HDL-cholesterol (mg/dL) 46.7 ± 11.5 50 ± 12.3 0.019 

LDL-cholesterol (mg/dL) 88.9 ± 34.9 120.5 ± 30.2 < 0.001 

Triglyceride (mg/dL) 

Fasting glucose (mg/dL) 

266.2 ± 200.4 

97.7 ± 17.9 

151.8 ± 96.3 

94.2 ± 19.2 

< 0.001 

0.107  

  
 

 

Smoking , yes (%) 87 (74.3) 162 (71.7) 0.357 

Blood pressure (mmHg)  
 

 

 Systolic  129.8 ± 14.8 122 ± 11.7 < 0.001 

 Diastolic   78.2 ± 11.3 83.5 ± 10.2 < 0.001 

Total value of FRS (point) 7.07 (2-45) 6.87 (1-37) 0.769 

Body composition  
 

 

Waist circumference (cm)  82.7 ± 6.9 86.3 ± 8.3 < 0.001 

WHR  0.87 ± 0.1 0.89 ± 0.34 < 0.001 

BMI (kg/m2) 22.8 ± 2.7 24.8 ± 3.2 < 0.001 
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The average 10-year risk for cardiovascular events (FRS) was 7.07% (2-45) 

in HIV-infected persons and 6.87% (1-37) in the non-HIV-infected persons 

(p= 0.76). Among the HIV-infected persons, the FRS indicated low to 

moderate cardiovascular risk in 19.9 %, and high risk in 1.7 %. In the 

non-HIV-infected persons, the FRS indicated low to moderate cardiovascular 

risk in 16.8%, and high risk in 2.7%(p = 0.78). In addition, after categorizing 

into four groups (very low risk, low risk, moderate risk, and high risk) by 

scoring the risk factors, no significant difference was found among the 

groups (p= 0.57) (Table 5.). 
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Table 5. Comparisons of 10-year risk of coronary heart disease events based  

on Framingham Risk Score (FRS).  

 

Categories 

 

Case group 

(N=116) 

Control group 

(N=226) 

P-value 

 

Very low risk 82 (70.7) 182 (80.5)      

Low risk 17 (14.7) 24 (10.6)      

Moderate risk 

High risk 

6 (5.2) 

2 (1.7) 

14 (6.2) 

6 (2.7) 

     

  

     0.78 

Data were expressed the Number and percentage.  

Case group : “HIV-infected persons (at the measurement of FRS)” 

Control group : “Non-HIV-infected persons (A healthy control group)” 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



19 

 

The HAART regimen, especially NNRTI-based (6.81 ± 4.4) versus 

PI-based (7.26 ± 6.3) regimens, had no significant effect on FRS (p = 0.69). 

Moreover, the components of the metabolic profile, including blood pressure, 

lipid profile, and body composition, were not significantly different (systolic 

blood pressure, p = 0.603; diastolic blood pressure, p = 0.248; total 

cholesterol, p = 0.433; LDL-cholesterol, p = 0.098; Triglyceride, p = 0.102,; 

fasting glucose, p = 0.21; WHR, p = 0.25)(Table 6.). 
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Table 6. Association between antiretroviral regimen and metabolic profiles.  

 

    
HAART   

regimen 
      

    
NNRTI based  

(N=40) 
  

PI based 

(N=76) 
P-value 

      
Blood pressure (mmHg)         

Systolic (mmHg) 128.8 ± 15.8 
 

130.3±14.7 0.603 

Diastolic(mmHg) 76.3 ± 11.7 
 

78.9 ± 11.3  0.248 

      
Metabolic profile         

Total cholesterol (mg/dL) 189.4 ± 41.6 
 

183.2 ± 40.3 0.433 

HDL-cholesterol (mg/dL)    48 ± 10.9 
 

45.7 ± 11.9  0.311 

LDL-cholesterol (mg/dL) 95.1 ± 42.3  
 

83.8 ± 28.9 0.098 

Triglyceride (mg/dL) 225.7 ± 137 
 

290.3 ±223.3 0.102 

Fasting glucose (mg/dL)  100.3±20.6 
 

95.9 ± 15.9 0.21 

      
Total value of FRS (point) 6.81 ± 4.4 

 
7.26 ± 6.3  0.699 

      
Body composition         

Waist circumference (cm)  82.4 ± 6.8 
 

82.9 ± 7.1 0.749 

WHR  
 

0.87± 0.04 
 

0.88± 0.05 0.25 

BMI (kg/m2) 23.1± 2.9    22.7 ± 2.6 0.406 

Data were expressed the mean ± SD or number (percent). 
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IV.DISCUSSION 

 

Cardiovascular disease is an important concern in HIV-infected persons 

treated with HAART, due to the occurrence of adverse dyslipidemic effects
4
. 

Even before the era of HAART, investigators noticed that untreated 

HIV-infected (Naïve) persons had altered lipid profiles, including lowered 

HDL and LDL cholesterol levels, and elevated triglyceride levels
19,20

. With 

the widespread use of HAART, the contribution of drug-related metabolic 

alterations to an increased risk for CVD has now emerged as an important 

concern. As a result of this increased concern, studies have been initiated to 

reveal the evidence for an the association among these three - HIV infection, 

its treatment, and CVD. Several studies of adult populations have contributed 

outstanding results; these studies include retrospective studies such as the 

Kaiser Permanente Registry study
21

, prospective observational cohort studies 

such as the DAD (Data Collection of Adverse Events of Anti-HIV Drugs) 

study
22

, and prospective randomized clinical trials such as the SMART 

(Strategies for Management of Antiretroviral Therapy) trial
23

. Initial 

observations of increased rates of myocardial infarction arising as a result of 

dyslipidemia in HIV-infected patients on antiretroviral (ARV) drugs
24-26

 have 

been confirmed by studies such as the DAD study, a large, prospective, 

multi-cohort study that showed associations between ARV therapy and an 

increased risk of myocardial infarction
22

. Additional well-established CV risk 

factors such as high smoking rates
27

, diabetes and insulin resistance
28

, and 

hypertension
26

 are commonly found in HIV-infected persons.  

Conventional HAART is composed of a combination of three medications 

drawn from three main drug classes: nucleoside reverse transcriptase 

inhibitors (NRTIs, which are nucleoside [or nucleotide] analogues that 

inhibit the viral reverse transcriptase enzyme
29

), non-nucleoside reverse 

transcriptase inhibitors (NNRTIs, which also inhibit the reverse transcriptase 
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enzyme) and protease inhibitors (PIs, which inhibit the activity of the HIV 

protease)
30

. A HAART protocol generally combines two NRTIs with either a 

NNRTI or a PI 
31

. The decision regarding which dual NRTI combination and 

which regimen to combine depends on many factors, including CD4+ T cell 

count, HIV RNA titer, drug interactions, and underlying individual traits 

such as dyslipidemia. In our study, the immune status of newly-diagnosed 

HIV infection indicated low CD4+ T lymphocyte counts, supporting the 

possibility that diagnosis may have been delayed after the primary infection
32

. 

HIV infection itself is known to cause dyslipidemia
4
 due to pro-coagulation 

and cytokine dysregulation effects associated with HIV infection, HIV 

interaction with vascular endothelium, and the role of inflammation in AIDS 

vasculopathy
33-37

. Untreated HIV-infected persons (Naïve status) are more 

likely to have low levels of cholesterol (total, LDL, and HDL) and elevated 

serum triglycerides compared to non-HIV-infected persons
38

. In our study, 

HIV-infected persons at naïve status had lower mean cholesterol 

concentrations (total, LDL, and HDL) than the non-HIV-infected persons. In 

contrast to previous studies, no significant differences were observed in 

serum triglyceride levels between untreated HIV-infected persons (Naïve 

status) and the non-HIV-infected persons. Our HIV-infected persons at naïve 

status had lower mean cholesterol concentrations than the non-HIV-infected 

persons(a healthy control group). This may be an effect of HIV infection 

itself, which is known to cause dyslipidemia
39

. Decreases in total cholesterol, 

low density lipoprotein cholesterol (LDL-C), and high density lipoprotein 

cholesterol (HDL-C) levels have been reported in men who were infected 

with HIV
40

. However, in the era of HAART, effective HAART suppresses 

HIV RNA to undetectable levels, enabling immune recovery, as measured by 

increases in CD4+ T-cell counts
40

. This is usually accompanied with 

detectable increases in total cholesterol and LDL-C levels, which some have 

indicated may be a return to a normal range
39,40

. However, in our study, total 
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cholesterol, HDL cholesterol, LDL cholesterol, and triglyceride levels in 

HAART treated persons were higher than the levels at naïve status.  

Several risk scores are used to predict CV risk
41

. The Framingham-based 

equations have become the most widely used risk scoring system in clinical 

practice, but a number of other scores have also been introduced, such as the 

European Systematic Coronary Risk Evaluation (SCORE)
42

 algorithm and 

the Prospective Cardiovascular Munster (PROCAM) model
43

, among many 

others
44-47

,
 
have also been reported. The SCORE, derived from European data, 

enables region-specific and country-specific risk prediction, but it is only 

applicable to fatal CV events
41

. The other scoring system, PROCAM, is 

useful when integrating covariates, which may confine clinical adaptation 

somewhat
41

. The FRS is drawn from data on age, sex, total cholesterol, HDL 

cholesterol, systolic blood pressure or treatment for hypertension, and 

presence or absence of cigarette smoking
16

. In addition to traditional risk 

factors including hypertension, diabetes, dyslipidemia, and cigarette smoking, 

HIV-associated risk factors possibly influence CVD, perhaps due to 

peripheral lipoatrophy, reduced adiponectin, increased liver and muscle fat, 

inflammatory cytokines, low testosterone levels, oxidant stress, hepatitis C 

virus infection, and PI use
5
. One analysis comparing diabetes risk in persons 

on antiretroviral therapy with that among matched non-HIV infected persons 

found impaired glucose tolerance in 35% versus 5% of persons and a greater 

than 3-fold increased risk of progression to diabetes over 3 years in those 

receiving antiretroviral therapy
48

. In our study, no significant difference was 

found in fasting glucose levels (p = 0.1). The currently available evidence 

from various studies suggests that although the overall CV event rate is low, 

an added risk of CV events is present in HIV-infected persons compared with 

non–HIV-infected persons
49,50

.  

A number of studies have confirmed this CV risk event prediction
13,51

. 

According to these studies, most HIV-infected persons belonged to the low 
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risk group regardless of the assessed CV risk prediction tools used
13,51

. In our 

study, the average 10-year risk for CV events (FRS) was 7.07% (2-45) in the 

HIV-infected persons and 6.87% (1-37) in the non-HIV-infected persons (p= 

0.77) and both belonged to the very low risk group. Among HIV infected 

persons, the FRS indicated low CV risk in 70.7%, low to moderate risk in 

19.9 %, and high risk in 1.7%. In the non-HIV-infected persons, the FRS 

indicated low CV risk in 80.5%, low to moderate risk in 16.8%, and high risk 

in 2.7% (p = 0.78). No significant differences were noted between the two 

groups. This may have arisen from similar smoking rates between both 

groups and the low body composition of HIV infected persons compared to 

the non-HIV-infected persons
50,52

. However, one possible concern is that CV 

risk equations may overestimate or underestimate the absolute risk of CV 

disease in populations other than the populations used to derive the particular 

risk equation
53

.  

Studies on population groups that differ from those used in the derivation of 

Framingham risk scoring equations have concluded that applying 

Framingham equations may cause overestimation of the risk of coronary 

heart disease
52,54-56

. One study demonstrated that the Framingham equation 

overestimated rates in HIV naïve persons and underestimated rates in treated 

HIV persons. The authors suggested that features of metabolic syndrome 

may also increase the risk of myocardial infarction (MI) in HIV treated 

persons or associations with other drug mechanisms may exist
57

. In the 

present case, even though most of the HIV-infected persons were assigned to 

a low risk group, the possibility remains that the actual likelihood of a CV 

event could be underestimated. In addition, according to the DAD (Data 

Collection of Adverse Events of Anti-HIV Drugs) study
58

, the D:A:D Risk 

Equations might be more expedient than the conventional risk prediction 

model for evaluating cardiovascular risks in HIV-infected persons. The 

D:A:D model evaluates age, sex, systolic blood pressure, smoking status, 
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family history of CVD, diabetes, total cholesterol, HDL cholesterol, and 

exposure to indinavir, lopinavir/r and abacavir
58

(Fig 2.). It provides a more 

accurate prediction of the outcomes in the subgroups when compared to the 

Framingham score. Therefore, the results of our study might be different if 

D:A:D equation risks are applied.  
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Fig 2. D:A:D Risk Equations 
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Evidence suggests that HIV-infected persons on HAART regimens are at 

increased risk of dyslipidemia, ischemic heart disease
59

, and MI, particularly 

if the HAART regimen contains a PI
60,61

. Previously reports have indicated 

that HIV-infected persons have decreased total plasma cholesterol before 

receiving PIs. During PI therapy, an increase in the total and LDL cholesterol 

levels was also common, whereas HDL levels were heterogeneous
62-64

. 

Mechanisms by which PIs adversely impact the risk for CVD have also been 

shown to include impairment of endothelial function and the promotion of 

atherogenic plaque formation
65-67

. However, the studies on the risk of 

coronary heart disease among HIV infected persons receiving PI therapy 

have not shown a consistent association
25,68-71

.  

These findings prompted the present studies on the association between 

antiretroviral regimen and metabolic profiles. About 76% of HIV-infected 

persons in the present study were treated with PI-based HAART and the rest 

(34%) were treated with NNRTI-based HAART. No significant differences 

were noted for blood pressure, metabolic profile, FRS, or body composition 

between the two groups[Table 6.]. At present, several studies have 

investigated diverse aspects of the relationship between HIV infection, 

traditional CV risk factors, ART, and short- and longer-term CV risk 

21,22,26,59-61,71,72
. These studies have shown that the risk of CVD may increase 

in HIV-infected versus uninfected populations. However, a few articles have 

evaluated predictable CV risk by calculating FRS. In our study, no statistical 

differences were found for the 10-year CV event prediction between HIV 

infected persons and the non-HIV-infected persons. There was also no 

difference associated with the type of regimen (NNRTI-based HAART 

versus PI-based HAART).  
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V. Conclusion 

 

AIDS mortality due to HIV-related causes has been reduced by HAART. 

However, non-HIV-related mortality has increased
73

. Reports from recent 

retrospective and prospective studies performed in large cohorts of 

HIV-infected persons indicate that a prolonged exposure to combination 

antiretroviral agents is one of the possible causes for the increased incidence of 

myocardial infarction. It is therefore necessary to avoid practicing and 

exploiting HAART just for remarkable benefits it provides. Instead, we must 

balance the treatment level, taking into consideration the possible impact that it 

has on the absolute risk of CV events
74

.  

In our study, contrary to what was expected, approximately 70% of HIV 

infected persons were categorized into a low CV risk group. In HIV-infected 

persons on HAART, the 10-year CV risk prediction was similar to that of age- 

and gender-matched non-HIV-infected persons. However, from the view of 

combining many factors, even though the results presented here for our study 

seem to be valid, the possibility remains that actual CV events could be 

underestimated
57

. With this in mind, the next step for predicting the 

cardiovascular risk should be calculation of the D:A:D Equation Risks. In 

addition, the duration of this study was rather short for evaluation of future 

cardiovascular events, so risk assessment for CVD should be considered for 

long-term follow-up in HIV-infected persons in their future care.  
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< ABSTRACT(IN KOREAN)> 

 

한국에서 HIV 감염인과 정상 건강인의 심혈관 질환에 대한 

위험성 비교 

 

<지도교수 김준명> 

 

연세대학교 대학원 의학과 

 

김선빈 

 

배경: 고강도 항레트로바이러스 치료 (HAART)의 도입으로 

인해 HIV 감염인들의 생존율이 증가하면서 당뇨, 인슐린 

저항성, 이상지혈증, 심혈관계 질환 등 장기 대사 합병증에 

대한 관심이 증가하고 있다. Framingham’s risk score(FRS)는 

연령, 성별, 흡연력, 당뇨력. 혈압, 총콜레스테롤을 포함한 

계량화된 값으로 10년 후 심혈관계 질환의 발생 위험도를 

예측한다. HIV 감염인과 정상 건강인의 심혈관계 질환에 대한 

위험도를 비교한 연구는 거의 시행되어 있지 않다.  

방법: 연세대학교 의과대학 세브란스병원에 정기적으로 

내원하면서 1년 이상 HAART를 시행 받아 오고 있는 HIV 

감염인 116명과 검진 센터에 내원한 정상 건강인 226명을 

대상으로 단면 관찰 연구를 시행하였다. HIV 비감염인 중 

심혈관 질환으로 치료 중인 환자들은 본 연구에서 제외하였다. 

HIV 감염인과 정상 건강인 사이의 심혈관계 질환의 위험도를 
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FRS의 4 범주 (very low risk, low risk, moderate risk, high 

risk)로 나누어서 양 군간에 위험성에 차이가 있는지 비교 

분석하였다.  

결과: HIV 감염인과 정상 건강인의 평균 연령은 각각 41세와 

40세로 차이가 없었다 (p=0.432). HIV 감염인에서 총 HAART 

시행 기간의 중앙값은 38개월이었으며, FRS 평가 당시의 CD4 

양성 T 림프구와 혈중 HIV-RNA의 중앙값은 각각 462 

개/mm3, log 1.75 copies/mL이었다. HIV 감염인보다 정상 

건강인에서 허리둘레, 체질량 지수가 더 의미 있게 높았다 

(82.7 ± 6.9 vs, 86.3 ± 8.3cm, p<0.001; 22.8 ± 2.7 vs, 24.8 ± 

3.2kg/m2,p<0.001) 그러나, HIV 감염인에서 LDL-콜레스테롤이 

더 낮고, 중성지방은 더 높았다 (88.9 ± 34.9 vs, 120.5 ± 30.2 

mg/dL, p<0.001; 266.2 ± 200.4 vs 151.8 ± 96.3 mg/dL, 

p<0.001). 이러한 차이에도 불구하고 FRS의 중앙값은 두 

군간에 의미 있는 차이를 나타내지 않았다 (7.0 vs, 6.8 점, 

p=0.768). FRS를 very low risk, low risk, moderate risk, high 

risk로 구분하여 비교하였을 때에도 두 군간에 의미 있는 

차이가 없었다 (p= 0.78)  

결론: 높은 빈도의 HIV 감염인 (70%)에서 FRS로 측정한 10년 

심혈관계 질환의 위험도가 매우 낮은 것을 확인할 수 있었다. 

본 연구 결과를 기반으로 국내 HIV 감염인에서 심혈관계 

질환의 유병률이 정상 건강인과 차이가 없는지 장기적인 

전향적인 연구가 필요할 것으로 사료된다.  

----------------------------------------------- 

핵심되는 말 : Framingham’s risk score; HIV; HIV 감염; 

HAART; 정상 건강인 


