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Abstract
Introduction: Traditional cardiovascular (CVD) risk assessment algorithms such as the Framingham Risk Score (FRS), Systematic
Coronary Risk Evaluation (SCORE) and Prospective Cardiovascular Munster (PROCAM) were developed for general populations,
their usefulness in HIV-infected population has not been confirmed. DAD algorithm was developed specifically for HIV-infected
patients. The aim of our study was to evaluate the performance of risk assessment algorithms in HIV-infected population.
Methods: A prospective cross-sectional national study that included 83 HIV-infected male patients from Slovenia below the age
of 55 was performed. CVD risk was assessed using four algorithms, the presence of subclinical atherosclerosis was determined by
measuring carotid intima-media thickness (CIMT); patients were followed up for 5 years.
Results: High proportion of patients with low CVD risk according to FRS (61.9%) and PROCAM (81.0%) and only 7.1% according
to SCORE had evidence of subclinical atherosclerosis. Only 7.1% of patients with low CVD risk according to DAD algorithm had
evidence of subclinical atherosclerosis.
Conclusion: Our study has shown that SCORE and DAD algorithm were superior to FRS and PROCAM. In younger HIV-infected patients, even with moderate CVD risk, CIMT assessment should be employed in a complete clinical evaluation as a more aggressive
prevention and treatment approach is warranted.
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Introduction
Introduction of combination antiretroviral therapy (CART) has
led to a markedly reduced morbidity and mortality among HIVinfected persons (1). The increase in life expectancy appears to be
coupled with increased incidence of cardiovascular disease (CVD)
as a significant cause of morbidity and mortality among HIV-infected patients treated with CART. The extent to which increased
CVD risk among HIV-infected patients can be attributed to the traditional risk factors, HIV infection itself, or the use of CART is unclear (2, 3). Various studies have demonstrated that HIV-infected
patients had an increased prevalence of subclinical atherosclerosis when compared to HIV-uninfected control groups, even after
accounting for traditional CVD risk factors (4-6). Pathogenesis of
accelerated atherosclerosis in HIV infection is complex and probably differs between treatment-naïve and patients receiving CART.
Before initiation of CART inflammatory processes and HIV infection itself probably play a more significant role, while metabolic
factors may become more important in patients receiving CART (7).
As the life expectancy of HIV-infected population increases
and population ages, assessment of individual’s CVD risk has become an important part of routine clinical evaluation as a more
aggressive treatment approach in high-risk patients aimed to delay the progression of atherosclerosis may be warranted.
Traditional cardiovascular risk assessment algorithms such
as the Framingham Risk Score (FRS) were developed for general
populations and their usefulness in HIV-infected population has
not been confirmed (8, 9). Various studies have compared usefulness of different approaches to estimate CVD risk in HIV-infected
populations, mainly using the FRS, Prospective Cardiovascu-

lar Munster (PROCAM) risk score and Systematic Coronary Risk
Evaluation (SCORE) equations (10-14). One algorithm based on
the results of a large multicentre cohort study (Data Collection on
Adverse Effects on Anti-HIV Drugs Cohort; DAD) was specifically
developed for HIV-infected patients (15). Few studies have evaluated usefulness of DAD risk equation for routine CVD risk estimation so far (12, 14, 16).
Slovenia has relatively low incidence of HIV infection compared
to most other countries in the European Union (21.9/1.000.000 in
2013), with consistent predominance of males among the infected
population (86.5%). As our HIV-infected population is ageing,
CVD risk assessment has become an important part of routine
clinical evaluation. Between 1986-1995 29.7% of the patients were
over the age of 40 and 10.8% over 50. In the last decade 40.5% of
Slovenian HIV-infected patients were over the age of 40 and 15.1%
over 50 (17, 18). All Slovenian HIV-infected patients are followed
up centrally at the Department of Infectious Diseases, University
Medical Centre Ljubljana (UMCL).
The aim of our study was to determine the CVD risk using three
different scoring systems which determine 10-year risk of CVD –
FRS, PROCAM, SCORE – as well as 5-year risk of CVD based upon
DAD risk equation and to compare these results with the presence
of early atherosclerosis as determined by carotid intima-media
thickness (CIMT) in younger HIV-infected patients below the age
of 55. The study group was followed up for 5 years and monitored
for signs of CVD.

Patients and Methods
A prospective cross-sectional national study was performed at the
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Department of Infectious Diseases, UMCL, Slovenia. The investigation was approved by the Ethics Committee For Clinical Research.
Patients
Eighty-six consecutive HIV-infected male patients who were diagnosed as HIV-positive between 1986 and 2006 participated in our
study. The study population is described in detail elsewhere (19).
Patients lacking all required data for risk assessment evaluations
were excluded from this post hoc analysis; in total 83 HIV-infected
male patients were included. Inclusion criteria were HIV infection
for more than one year, male gender and age below 55 years. Exclusion criteria were overt cardiovascular diseases, diabetes mellitus type 1, active opportunistic diseases and malignancy. Patients’
history was recorded; physical examination and routine laboratory tests were performed in all subjects. All patients included in
our study continued with regular routine check-ups at the Department of Infectious Diseases. Patients were followed up for 5 years.
CVD risk score
FRS is based on age, gender, systolic and diastolic blood pressure, total and HDL cholesterol levels, the presence of diabetes
and smoking status. The patients were classified as having low (<
10%), medium (10 to 20%) or high (> 20%) cardiovascular risk (20).
PROCAM takes into account gender, age, serum HDL and LDL
cholesterol and triglyceride levels, smoking status, diabetes, family history of coronary heart disease and systolic blood pressure.
The patients were classified as having low (< 10%), medium (10 to
20%) or high (> 20%) cardiovascular risk (21).
SCORE is based upon gender, age, systolic blood pressure,
smoking status and total cholesterol⁄HDL cholesterol ratio. As
Slovenia is among low-risk regions of Europe, the risk chart for
low-risk countries was used. The patients were classified as having low (< 1%), medium (≥ 1 to < 5%), high (≥ 5 to < 10%) or very
high (≥ 10%) cardiovascular risk (22).
DAD risk equation takes into account age, gender, total and
HDL cholesterol, smoking status (current or past), blood pressure, history of diabetes, family history of CVD, and exposure to
indinavir, lopinavir and abacavir. They were classified as having low (< 1%), moderate (1 to 5%), high (5 to 10%) or very high
(>10%) risk of CHD over a 5-year period (15). DAD risk score was
calculated using web based risk calculator (http://www.cphiv.dk/
TOOLS/tabid/437/Default.aspx). High- and very high-risk patients
were subsequently grouped into a single high-risk category (≥ 5%)
to simplify comparison.
Carotid intima media thickness measurement
CIMT was assessed by the B-mode high-resolution ultrasound
technique (Diasonics VST ultrasound system) with a 10 MHz linear probe following a standard procedure as described previously
(23, 24). Increased CIMT was defined as more than 0.8 mm thick
carotid intima media (CIMT>0.8mm) (25, 26). Plaque was defined as a
focal structure that encroached into the arterial lumen of at least
0.5 mm or 50% of the surrounding IMT value or demonstrated a
thickness 1.5 mm as measured from the media-adventitia interface to the intima-lumen interface (27).
Statistical analysis
Statistical analysis was performed using statistical software IBM
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SPSS Statistics version 20.0 (IBM corp., NY, USA). We used Mann–
Whitney U-test to compare continuous variables and Fisher’s exact test or chi-squared test for categorical variables. Concordance
between different CVD risk assessment algorithms was assessed
using the kappa coefficient.

Results
The main baseline characteristics of 83 HIV-infected participants
are shown in Table 1. Majority of the patients were determined to
have low 10-year CVD risk according to FRS and PROCAM (72.3
and 88.0% respectively), while SCORE placed majority of the patients (66.3%) in moderate risk group. High 10-year CVD risk was
found in 8.4% of the patients according to FRS and 7.2% according to SCORE risk evaluations. The observed agreement between
FRS and PROCAM was 77.1% (κ 0.329; p 0.000), between FRS
and SCORE 50.6% (κ 0.268; p 0.000) and between PROCAM and
SCORE 32.5% (κ 0.018; p 0.000).
Results of risk score calculation were compared to the presence
of subclinical atherosclerosis. CIMT>0.8mm was found in 42 patients
(50.6%), while carotid plaques were found in 12 (14.5%). The relationship between the presence of subclinical atherosclerosis and
CVD risk is shown in Table 2. We found some concordance between FRS, PROCAM and SCORE CVD risk and subclinical atherosclerosis (60.2%, 56.6% and 69.9% respectively). High proportion
of HIV-infected patients with low CVD risk as estimated by FRS
and PROCAM already had evidence of subclinical atherosclerosis
(61.9% and 81.0% respectively). SCORE risk assessment algorithm
placed only three (7.1%) patients with subclinical atherosclerosis
into low-risk group.
When 5-year DAD risk equation was applied, 21 (25.3%) patients were classified as having low CVD risk, 51 (61.4%) as medium risk, 7 (8.4%) as high risk and 4 (4.8%) a very high CVD risk.
The observed agreement between 5-year DAD risk equation was
53.0% in case of FRS (κ 0.246; p 0.001), 37.3% in case of PROCAM
(κ -0.045; p 0,304) and 32.5% in case of SCORE (κ was 0.533; p
0.000). Only three (7.1%) of HIV-infected patients who had low
CVD risk according to 5-year DAD risk equation already had evidence of subclinical atherosclerosis (the same patients as those
with low SCORE and CIMT>0.8mm).
During the 5-year follow up majority of patients, 71 (85.5%),
had shown no symptoms or signs of CVD, three (3.6%) have died
due to non-CVD cause and six (7.2%) were lost to follow-up. Patient No. 12, age 49.2 years, smoker, suffered acute myocardial
infarction (single-vessel disease) two years after inclusion in the
study and developed peripheral arterial disease. He was on nonprotease inhibitor based CART for 88 months at the initiation of
the study, BMI was 24.4, CD4 cell count was 493 cells/mm3 with
HIV RNA viral load below level of detection. Dyslipidemia was
present with 6.2 mmol/dL total, 1.1 mmol/dL HDL and 4.7 mmol/
dL LDL cholesterol serum levels and 1 mmol/dL triglycerides level. Increased CIMT with carotid plaques was found. All risk assessment algorithms have shown moderate 10-year CVD risk with
FRS 16%, PROCAM 10% and SCORE 4%. 5-year CVD risk according
to DAD was also moderate at 4.5%.

Discussion
We have investigated the usefulness of CVD risk assessment algorithms to improve clinical evaluation of young Slovenian HIVinfected patients below the age of 55 with no symptoms or signs of
CVD by comparing it with results of CIMT measurements.

CVD risk in HIV-infected patients
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Table 1 | Basic demographic and clinical characteristics of study participants.

Species Group

Subclinical atherosclerosis
No
Yes

HIV-infected patients (all)

Number (%)
Gender
Age (SD)
Duration of HIV infection (%)
< 5 years
5-10 years
10-15 years
> 15 years
Not known
Antiretroviral therapy (CART)
treatment-naive
CART - PI based
CART – non-PI
Duration of exposure to CART, years (SD)
HIV RNA viral load < 40 copies/mL (%)
CD4 cell count, cells/mm3 (study)
Body mass index, kg/m2
Waist-hip ratio
Dyslipidemia, No. (%)
Triglycerides, mmol/dL
HDL cholesterol, mmol/dL
Total cholesterol, mmol/dL
LDL cholesterol, mmol/dL
Hypertension, No. (%)
Diabetes mellitus, type II No. (%)
Family history of early coronary disease, No. (%)
Smoker, No. (%)

83
Male 83 (100.0)
39.6 (8.555)
8.9 (6.44)
25 (30.1)
15 (18.1)
16 (19.3)
13 (15.7)
14 (16.9)
59 (71.1)
24 (28.9)
27 (32.5)
32 (38.6)
3.3 (3.16)
50 (60.2)
468.0 (259.02)
24.3 (2.404)
1.08 (0.073)
24 (28.9)
2.89 (3.46)
1.2 (0.25)
5.8 (1.44)
3.4 (1.03)
4 (4.8)
9 (10.8)
4 (4.8)
47 (56.6)

41

42

34.8 (1.272)
7.8 (1.07)
15 (36.6)
9 (22.0)
5 (12.2)
4 (9.8)
8 (19.5)
26 (63.4)
15 (36.6)
11 (26.8)
15 (36.6)
3.1 (0.49)
23 (56.1)
520.6 (46.956)
24.382 (0.448)
1.07 (0.016)
7 (17.1)
3.4 (0.98)
1.2 (0.451)
6.1 (0.228)
3.6 (0.196)
0 (0.0)
2 (4.9)
1 (2.4)
22 (53.7)

43.8 (1.285)
9.7 (1.108)
10 (23.8)
6 (14.3)
11 (26.2)
9 (21.4)
6 (14.3)
33 (78.6)
9 (21.4)
16 (38.1)
17 (40.5)
4.1 (0.581)
27 (64.3)
417.22 (40.845)
24.4 (0.468)
1.08 (0.01)
17 (40.5)
2.7 (0.412)
1.2 (0.042)
5.9 (0.253)
3.5 (0.169)
4 (9.5)
7 (16.7)
3 (7.1)
25 (59.6)

p value

0.000
0.070

0.281

0.014
0.505
0.350
0.410
0.350
0.029
0.290
0.243
0.483
0.619
0.116
0.156
0.616
0.661

Table 2 | Relationship between the presence of subclinical atherosclerosis and CVD risk as determined by 5- and 10-year CVD risk assessment algorithms.
Moderate- and high risk scores were grouped into single category.

Risk score
10-year risk
FRS
PROCAM
SCORE
5-year risk
DAD

Low

No

Subclinical atherosclerosis (CIMT>0.8mm)
Moderate/high

Low

34 (82.9)
39 (95.1)
19 (46.3)

7 (17.1)
2 (4.9)
22 (53.7)

18 (43,9)

23 (56,1)

In our study 27.7% of HIV-infected patients had 10-year CVD
risk over 10% according to FRS which is similar to several other
studies of FRS in HIV-infected patients (10,11,28,29). De Socio
et al have analysed treatment-naïve HIV-infected patients and
found that FRS had slightly better predictive value than SCORE
and that 55% of patients with intermediate risk already had subclinical carotid lesions (30). The prevalence of HIV-infected patients with medium 10-year CVD risk according to PROCAM was
much lower (12.0%) and none of the patients were found to be at
high risk. This is lower than some other studies, these have however included larger patient population (10,11). The prevalence of
HIV-infected patients with medium 10-year CVD risk according
to SCORE was much higher (66.3%) and 7.2% were found to be
at high risk. This is higher than some other studies which have,
however, stratified patients according to older European Society
of Cardiology (ESC) guidelines (10,11,30). The agreement between
different 10-year risk assessment algorithms was fair between
FRS and SCORE (κ 0.268), FRS and PROCAM (κ 0.329) and poor
between PROCAM and SCORE (κ 0.018). Similar results regarding
FRS and PROCAM were reported by two other studies, while results for SCORE cannot be compared as we have followed newer
ESC guidelines (10,11).
The usefulness of these CVD risk assessment algorithms which
were developed by studying general population for CVD risk assessment in HIV-infected patients remains unclear (8). We have

Yes

Moderate/high

p value (Fisher's Exact Test)

26 (61.9)
34 (81.0)
3 (7.1)

16 (38.1)
8 (19.0)
39 (92.9)

0.049
0.088
0.000

3 (7,1)

39 (92,9)

0.000

evaluated the agreement of 10-year CVD risk assessment algorithms with the presence of subclinical atherosclerosis in Slovenian HIV-infected patients below the age of 55. We have found that
FRS and PROCAM evaluated CVD risk as low in a high proportion
of HIV-infected patients with evidence of subclinical atherosclerosis as measured by CIMT (61.9% and 81.0% respectively). Several studies have similarly found that a high proportion of patients
with an estimated low risk had subclinical atherosclerosis and
that FRS underestimated the presence of subclinical atherosclerosis as defined by CIMT measurement (30,31). According to SCORE
only 7.1% of HIV-infected patients with evidence of subclinical
atherosclerosis as measured by CIMT were assigned low CVD
risk. Our results have shown that FRS and PROCAM algorithms
underestimate CVD risk as they fail to identify a large proportion
of patients which could benefit from more vigorous prevention
and eventually treatment measures. CVD risk assessment using
SCORE algorithm interpreted according to ESC 2012 guidelines
identified majority (92.9%) of patients with subclinical atherosclerosis as moderate to high risk patients. SCORE algorithm thus
appears to improve clinical assessment of CVD risk HIV-infected
patients.
5-year DAD risk equation was developed in HIV-infected population and takes into account traditional risk factors as well as
exposure to three different HIV medications. When applied to our
study group only three (7.1%) of HIV-infected patients who had
45
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low CVD risk according to 5-year DAD risk equation already had
evidence of subclinical atherosclerosis as measured by CIMT, majority of patients with CIMT>0.8mm were classified into either moderate or high/very high risk group. This algorithm appears to be better suited for estimation of CVD risk in HIV-infected population
than FRS or PROCAM. Interestingly both 5-year DAD risk equation and 10-year CVD risk equation using SCORE have identified
74.7% and 73.5% respectively as moderate to high risk patients,
both algorithms have assigned low CVD risk to only three (7.1%)
of HIV-infected patients who already had evidence of subclinical
atherosclerosis as measured by CIMT.
When assessing the usefulness of CVD risk assessment algorithms in comparison with CIMT measurements, one must consider the fact that these algorithms were not developed to predict
coronary or carotid atherosclerosis, but rather cardiovascular
events such as myocardial infarction or sudden cardiac death
depending on the algorithm. Thus direct comparison with subclinical atherosclerosis as assessed by CIMT may show discordant
results, nonetheless these algorithms aid clinical assessment of
the patient to determine how intensively to intervene on lifestyle
and whether medication in correspondence with individual’s cardiovascular risk factors is indicated.
During the 5-year follow-up three patients developed symptoms and signs of CVD, one patient suffered AMI and developed
PAD, the other two patients developed angina pectoris. Angina
pectoris is not an endpoint in risk assessment algorithms but indicates more advanced cardiovascular lesions. All 10-year CVD risk
scores and 5-year DAD risk equation have classified the patient
who developed AMI and PAD in moderate-risk category. One of
the patients with angina pectoris was classified into moderate
risk group, the other patients into low-risk group by FRS and PROCAM risk assessment tools and in moderate-risk group by SCORE
and 5-year DAD risk equation.
In HIV-infected patients with early atherosclerosis a more aggressive prevention and treatment measures aimed to delay the
progression of atherosclerosis may be warranted. All patients that
have participated in our study with CIMT>0.8mm have been placed
on active primary prevention regime to reduce CVD risk in corre-
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spondence with individual’s cardiovascular risk factors – implementation of antihypertensive, lipid-lowering or anti-aggregative
medication, if indicated, maintenance of normal levels of serum
glucose in combination with promotion of healthier lifestyle, especially smoking cessation and encouragement of physical activity. During the five-year follow-up six patients were lost to followup, three have died from non-CVD related illness. Among the
remaining patients two patients developed angina pectoris and
one patient had both myocardial infarction and PAD. Follow up
is on-going.
The main limitation of our study is that only male patients
were included and that the results therefore cannot reflect the
situation or simply be transferred to female or mixed HIV-infected
population. On the other hand at the end of 2013 86.5% of all HIVinfected individuals in Slovenia were male and therefore these results are very useful for Slovenian HIV-infected population.

Conclusion
CVD risk assessment algorithms were developed in general populations to aid clinicians in clinical evaluation of the patients.
These algorithms may not accurately predict CVD risk for HIVinfected patients as additional HIV-related risk factors are present such as chronic inflammation and metabolic syndrome. Due
to notable extension of life expectancy in HIV-infected patients
CVD complications are becoming more frequent as this population ages. This indicates the necessity of routine screening, appropriate monitoring and management of the broad spectrum of
risk factors contributing to CVD complications. Our study which
included young Slovenian HIV-infected male patients below the
age of 55 has demonstrated that SCORE and DAD risk equation
were superior to FRS and PROCAM. In younger HIV-infected male
patients even with moderate CVD risk CIMT assessment should be
employed in complete clinical evaluation. In HIV-infected male
patients with early atherosclerosis a more aggressive prevention
and treatment approach in correspondence with individual’s cardiovascular risk factors is necessary.

References
1.
2.
3.
4.
5.
6.
7.
8.
9.

46

CASCADE Collaboration. Survival after introduction of HAART in people with
known duration of HIV-1 infection. The CASCADE Collaboration. Concerted Action on SeroConversion to AIDS and Death in Europe. Lancet. 2000;355:1158-9.
Grunfeld C, Kotler DP, Arnett DK, Falutz JM, Haffner SM, Hruz P, et al. Contribution of metabolic and anthropometric abnormalities to cardiovascular disease
risk factors. Circulation. 2008;118:e20-8.
Delaney JAC, Scherzer R, Biggs ML, Shliplak MG, Polak JF, Currier JS, et al. Associations of antiretroviral drug use and HIV-specific risk factors with carotid
intima-media thickness. AIDS. 2010;24:2201-9.
Friis-Møller N, Weber R, Reiss P, Thiébaut R, Kirk O, d'Arminio Monforte A, et al.
Cardiovascular disease risk factors in HIV patients--association with antiretroviral therapy. Results from the DAD study. AIDS. 2003;17:1179-93.
Friis-Møller N, Sabin CA, Weber R, d'Arminio Monforte A, El-Sadr WM, Reiss P,
et al. Combination antiretroviral therapy and the risk of myocardial infarction. N
Engl J Med. 2003;349:1993-2003.
Triant VA, Lee H, Hadigan C, Grinspoon SK. Increased acute myocardial infarction rates and cardiovascular risk factors among patients with human immunodeficiency virus disease. J Clin Endocrinol Metab. 2007;92:2506-12.
Piconi S, Parisotto S, Rizzardini G, Passerini S, Meraviglia P, Schiavini M, et al.
Atherosclerosis is associated with multiple pathogenic mechanisms in HIV-infected antiretroviral-naive or treated individuals. AIDS. 2013;27:381-9.
D'Agostino RB. Cardiovascular Risk Estimation in 2012: Lessons learned and applicability to the HIV population. J Infect Dis. 2012;205:362-7.
Friis-Møller N, Worm SW. Can the risk of cardiovascular disease in HIV-infected
patients be estimated from conventional risk prediction tools? Clin Infect Dis.
2007;45:1082-4.

10. Moreira Guimarães MM, Bartolomeu Greco D, Ingles Garces ÁH, de Oliviera AR
Jr, Bastos Foscolo R, de Campos Machado LJ. Coronary heart disease risk assessment in HIV-infected patients: a comparison of Framingham, PROCAM and
SCORE risk assessment functions. Int J Clin Pract. 2010;64:739-45.
11. Knobel H, Jericó C, Montero M, Sorli ML, Velat M, Guelar A, et al. Global cardiovascular risk in patients with HIV infection: concordance and differences in estimates according to three risk equations (Framingham, SCORE, and PROCAM).
AIDS Patient Care ST. 2007;21:452-7.
12. Edwards-Jackson N, Kerr SJ, Tieu HV, Ananworanich J, Hammer S, Ruxrungtham
K, et al. Cardiovascular risk assessment in persons with HIV infection in the
developing world: comparing three risk equations in a cohort of HIV-infected
Thais. HIV Med. 2011;12:510-5.
13. Kaplan RC, Kingsley LA, Sharrett AR, Li X, Lazar J, Tien PC, et al. Ten-year predicted coronary heart disease risk in HIV-infected men and women. Clin Infect
Dis. 2007;45:1074-81.
14. Barros ZM, de Alencar Ximenes RA, Miranda-Filho DB, de Albuquerque Mde F,
Melo HR, Carvalho EH, et al. Comparison between the Framingham and prospective cardiovascular of Münster scores for risk assessment of coronary heart disease in human immunodeficiency virus-positive patients in Pernambuco, Brazil.
Metab Syndr Relat D. 2010;8:489-97.
15. Friis-Møller N, Thiébaut R, Reiss P, Weber R, Monforte AD, De Wit S, et al. Predicting the risk of cardiovascular disease in HIV-infected patients: the data collection
on adverse effects of anti-HIV drugs study. Eur J Cardiov Prev R. 2010;17:491-501.

Acta Dermatovenerol APA | 2014;23:43-47
16. Nery MW, Martelli CMT, Aparecida Silveira E, Alencar de Sousa C, de Oliviera
Falco M, de Cassia Olivieira de Castro A, et al. Cardiovascular risk assessment:
a comparison of the Framingham, PROCAM, and DAD equations in HIV-infected
persons. ScientificWorldJournal. 2013;2013:969281.
17. Klavs I, Bergant N, Kustec T, Kastelic Z. Okužba s HIV v Sloveniji - letno poročilo
2006. [HIV Infection in Slovenia - Annual report 2006]. [Internet]. National
Institute of Public Health. [cited 2014 May 10]. Available from: http://ivz.si/
Mp.aspx?ni=107&pi=5&_5_id=294&_5_PageIndex=0&_5_groupId=221&_5_
newsCategory=&_5_action=ShowNewsFull&pl=107-5.0. Slovene.
18. Klavs I, Kustec T, Kastelic Z. Okužba s HIV v sloveniji - Podatki o prijavljenih
primerih do vključno 22. novembra 2013. [HIV Infection in Slovenia - Data on
reported cases up to 22 November 2013]. [Internet]. National Institute of Public
Health [cited 2014 July 10]. Available from: http://www.ivz.si/hiv_spo?pi=5&_5_
Filename=attName.png&_5_MediaId=7323&_5_AutoResize=false&pl=107-5.3.
Slovene.
19. Pirš M, Eržen B, Šabović M, Karner P, Vidmar L, Poljak M, et al. Early atherosclerosis in HIV-infected patients below the age of 55 – Slovenian national study.
Wiener klinische Wochenschrift. 2014;126:263-9.
20. Dubé MP, Stein JH, Aberg JA, Fichtenbaum CJ, Gerber JG, Tashima KT, et al.
Guidelines for the evaluation and management of dyslipidemia in human immunodeficiency virus (HIV)-infected adults receiving antiretroviral therapy: recommendations of the HIV Medical Association of the Infectious Disease Society of
America and the Adult AIDS Clinical Trials Group. Clin Infect Dis. 2003;37:613-27.
21. Assmann G. Simple scoring scheme for calculating the risk of acute coronary
events based on the 10-year follow-up of the prospective cardiovascular Munster (PROCAM) study. Circulation. 2002;105:310-5.
22. Perk J, De Backer G, Gohlke H, Graham I, Reiner Z, Verschuren M, et al. European Guidelines on cardiovascular disease prevention in clinical practice (version 2012): The Fifth Joint Task Force of the European Society of Cardiology and
Other Societies on Cardiovascular Disease Prevention in Clinical Practice (constituted by representatives of nine societies and by invited experts). Eur Heart J.
2012;33:1635-701.

CVD risk in HIV-infected patients
23. Mulligan K, Grunfeld C, Tai VW, Algren H, Pang M, Chernoff DN, et al. Hyperlipidemia and insulin resistance are induced by protease inhibitors independent
of changes in body composition in patients with HIV infection. J Acquir Immune
Defic Syndr. 2000;23:35-43.
24. Pignoli P, Tremoli E, Poli A, Oreste P, Paoletti R. Intimal plus medial thickness
of the arterial wall: a direct measurement with ultrasound imaging. Circulation.
1986;74:1399-406.
25. Hsue PY, Giri K, Erickson S, MacGregor JS, Younes N, Shergill A, et al. Clinical
features of acute coronary syndromes in patients with human immunodeficiency virus infection. Circulation. 2004;109:316-9.
26. O'Leary DH, Polak JF, Kronmal RA, Manolio TA, Burke GL, Wolfson SK Jr. Carotid-artery intima and media thickness as a risk factor for myocardial infarction
and stroke in older adults. Cardiovascular Health Study Collaborative Research
Group. N Engl J Med. 1999;340:14-22.
27. Touboul PJ, Hennerici MG, Meairs S, Adams H, Amarenco P, Bornstein N, et al.
Mannheim carotid intima-media thickness consensus (2004-2006). An update
on behalf of the Advisory Board of the 3rd and 4th Watching the Risk Symposium, 13th and 15th European Stroke Conferences, Mannheim, Germany, 2004,
and Brussels, Belgium, 2006. Cerebrovasc Dis. 2007;23:75-80.
28. Hadigan C, Meigs JB, Wilson PWF, D'Agostino RB, Davis B, Basgoz N, et al. Prediction of coronary heart disease risk in HIV-infected patients with fat redistribution. Clin Infect Dis. 2003;36:909-16.
29. Maggi P, Quirino T, Ricci E, De Socio GV, Gadaleta A, Ingrassia F, et al. Cardiovascular risk assessment in antiretroviral-naïve HIV patients. AIDS Patient Care ST.
2009;23:809-13.
30. De Socio GVL, Martinelli C, Ricci E, Orofino G, Valsecchi L, Vitiello P, et al. Relations between cardiovascular risk estimates and subclinical atherosclerosis in
naive HIV patients: results from the HERMES study. Int J STD AIDS. 2010;21:267-72.
31. Parra S, Coll B, Aragonés G, Marsillach J, Beltran R, Rull A, et al. Nonconcordance
between subclinical atherosclerosis and the calculated Framingham risk score
in HIV-infected patients: relationships with serum markers of oxidation and inflammation. HIV Med. 2010;11:225-31.

47

