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ABSTRACT
Background: To evaluate the role of the traditional risk scoring system (TRSS) in detecting subclinical atherosclerosis in HIV (+)
patients.
Study Design: Cohort study.
Place and Duration of Study: Infectious Diseases Clinic, Izmir Katip Çelebi University, Atatürk Training and Research Hospital, from
March 2017 to January 2018.
Methodology: The patient group was formed with 52 HIV (+) patients, aged 18-60 years, and a control group was formed with 52
HIV (-) healthy volunteers. For all groups, there was no comorbid diseases or family history. Diabetes mellitus, hypertension, chronic
kidney disease and cardiovascular disease were excluded from the two groups. Carotid intima-media thickness (CIMT) measurements
were performed with high resolution B mode Doppler USG and patients with subclinical atherosclerosis were identified by the pres-
ence of atheroma plaque.
Results: The median right CIMT measurement was 0.91 (0.73-0.97) mm and the median left CIMT was 0.90 (0.73-0.98) mm in HIV (+)
patients. The median values of CIMT on right and left sides in the control group were 0.77 (0.67-0.81) mm and 0.76 (0.70-0.81) mm.
Atheroma plaque was detected in 13.5% of the HIV (+) patients and in none of the control group. Subclinical atherosclerosis was
found in 51.9% of HIV (+) patients and this rate was 7.7% in the HIV (-) group (p<0.001). There was a weak correlation between CIMT
and TRSS.
Conclusion: In this study, the scoring systems (Framingham, ACC/AHA CVHRS) that determine the risk of cardiovascular disease
recommended in current practice and the results of CIMT measurements were not found to be compatible. The development of new
scoring systems including CIMT testing for the determination of this risk will open important new horizons.
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INTRODUCTION
With the new-generation antiretroviral  treatment (ART) options
currently used in the treatment of HIV (human immunodeficiency
virus), infected patients’ life expectancy is prolonged; but chronic
problems  that  may  cause,  mortality  may  occur,  if  not  well
managed. Individuals with HIV infection are at high risk for atheros-
clerosis and myocardial infarction.1 However, most of the nearly 40
million people worldwide with HIV live in developing countries and
approximately 6 million of them need immediate ART.2
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In the pathogenesis of atherosclerosis in HIV (+) patients, the
social risks of HIV (+), the persistent inflammation caused by
HIV infection and the side effects of ART used, can help explain
this  relationship.1  In  treatment-independent  dyslipidemia  in
HIV (+) patients, low density lipoprotein (LDL) and high density
lipoprotein (HDL) levels decrease and triglyceride (TG) and very
low density lipoprotein (VLDL) levels may increase. Following
treatment,  TG,  total  cholesterol,  and  LDL  levels  may  also
increase.3

Exercise  ECG  (electrocardiogram),  myocardial  perfusion
scintigraphy,  coronary  computed  tomography  angiography,
conventional coronary angiography and carotid intima-media
thickness  (CIMT)  measurements  have  been  shown  to  be
economical and non-invasive methods for the prediction of the
risk of cardiovascular disease and atherosclerosis.4

The cardiovascular risk (CVR) of HIV (+) patients can be evalu-
ated using the Framingham risk score (FRS-CVD-10), the Amer-
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ican Society of Cardiology / American Heart Association cardio-
vascular disease risk score (ACC/AHA CVDRS) and the HIV-in-
fected  cohort  cardiovascular  disease  risk  score  (D:  A:  D-
CVHRS). However, these risk scores may over- or under-esti-
mate the actual cardiovascular events for HIV (+) patients.5

The aim of this study was to evaluate the compatibility of subclin-
ical atherosclerosis and scoring systems for CVR through deter-
mination of CIMT.

METHODOLOGY
This cohort study was conducted with 52 HIV (+) patients, aged
18-60 years, who were followed up in the Infectious Diseases
Clinic  of  Izmir  Katip  Çelebi  University,  Atatürk  Training  and
Research Hospital and a control group was formed with 52 HIV (-)
healthy volunteers. No patient or control group subject had any
known diabetes mellitus, hypertension, chronic kidney disease
or cardiovascular disease.

Clinical information was obtained and dietary and sports habits
were questioned, then systolic /  diastolic blood pressure and
waist circumference were measured. Complementary labora-
tory  tests  were  performed  during  outpatient  clinic  visits,
including blood glucose, creatinine, blood urea nitrogen, Tc (total
cholesterol), LDL, HDL, TG, AST (aspartate transaminase), ALT
(alanine transaminase) and CRP (c-reactive protein).  Regular
exercise of ≥20 minutes ≥2 days a week was considered as an
'exercise habit'. Dietary habits were scored with respect to high
carbohydrate consumption, high fatty food consumption, fast
food consumption habits and salt consumption habits (very salty
/ less salty / no salt). A score of <8 out of a total of 9 points was
accepted as 'bad dietary habit', and scores of 8 and 9 as 'good
dietary habits'. Body mass index (BMI) was calculated from the
height and weight values, and classified as 18.5-24.9 Kgs / m2 =
normal weight, 25-29.9 Kgs / m2 = overweight, and ≥30 Kgs / m2

= obese. HIV-related risk factors were recorded by investigating
the CD4 count, viral load, duration of the disease, and type and
duration of antiretroviral therapy. The Framingham risk score
(FRS) and ACC / AHA CVDRS score were calculated.

CMIT was measured by a specialist radiologist from the Radiodi-
agnostic  Department  of  the  Hospital,  blinded  to  the  study
groups, using a high-resolution B-mode ultrasonography (USG)
device (Applio 300 Ultrasound and 11L4 linear probe, Canon).
The measurements were performed manually from the right and
left common carotid artery three times, and the mean thickness
value was calculated. CIMT >0.9 mm or atheroma plaque was
accepted as ‘subclinical atherosclerosis’ and high-risk for cardio-
vascular disease. CIMT >1.5 mm, or echogenicities extending to
the lumen ≥0.5 mm or echogenicities exceeding 50% of the adja-
cent CMIT in the extending vessel and extending into the lumen
were defined as atheroma plaque.6

Approval for the study was granted by the local ethics committee.
Informed consent was obtained from all study participants.

Data obtained in the study were analysed statistically using SPSS
version 21 software (SPSS Inc., Chicago, IL, USA). Continuous vari-
ables were expressed as mean ± standard deviation and median

and interquartile range (IQR: 25th percentile-75th percentile),
and  categorical  variables  were  expressed  as  the  number  of
patients and percentage (%). Student’s t-test was used for the
analysis of normally distributed variables and Mann-Whitney U-
test for variables not showing normal distribution. Chi-square or
Fisher's Exact test were used for the comparison of categorical
variables between groups. ROC analysis was used to show the
connection  between  subclinical  atherosclerosis,  detected  by
CIMT, and risk scores for clinical sensitivity and specificity values.
Values of p <0.05 were considered statistically significant.

RESULTS

The study enrolled a total of 55 patients admitted to the poly-
clinic  between March 2017 and January 2018,  who met  the
study inclusion criteria. Three patients were excluded from the
study because they did not take the CIMT measurement test
required by the study, so evaluation was made from the data of
52 HIV (+) patients. A control group was formed of 52 HIV (-)
healthy volunteers. Thus the cohort comprised a total of 104
subjects.

The mean age of the HIV (+) study group was 43.3 ± 10.0 years,
and the mean age of the control group was 43 ± 10.2 years. In
both the study and control groups, 30.8% (n=16)  were females
and 69.2% were males (Table  I).

The  median  body  mass  index  of  HIV  (+)  patients  was  24.5
(22.7-29.2) kg/m2. The median BMI of the patients in the control
group was 26.2 (24.0-29.8) Kg/m2. A total of 24 (46.2%) patients
(obese and overweight) in the study group and 34 (65.4%) in the
control group had BMI values ​​above normal (>24.9 kg/m2). The
mean waist circumference was 93.3 ± 12.3 cm in the HIV (+)
patient group and 88.6 ± 13.0 cm in the control group. The
median  systolic/diastolic  blood  pressure  values  were
115.0/80.0 mmHg in the HIV (+) group, and 120.0/80.0 mmHg
in the control group (Table I).

A  bad  dietary  habit  was  determined  in  41  (78.8%)  HIV  (+)
patients and in 34 (65.4%) of the control group. There was no
statistically significant difference in HIV (+) patients compared
to the control group (p=0.126). A regular exercise habit was
recorded for 38.5% (n=20) of HIV (+) patients, and 15.4% (n=8)
of the control group. A regular exercise habit was seen to be
statistically significantly greater in HIV (+) patients (p=0.008).

The median creatinine level was 0.82 (0.77-0.93) mg / dl in HIV
(+) patients, and 0.76 (0.70-0.84) mg / dl in the control group.
This increase in creatinine values ​​in the HIV (+) patient group
was statistically significant (p= 0.005). The median blood trig-
lyceride and the mean HDLc levels were 144.5 (107.8-222.5)
mg/dL and 42.1 ± 9.4 mg/dL in the HIV (+) patient group and
124.0 (89.5-167.8) mg/dL and 48.5 ± 10.5 mg/dL in the control
group, respectively. There was a significant difference between
TG and HDL values ​​between the two groups (p = 0.040 and p =
0.001,  respectively).  In  accordance  with  this,  a  statistically
significant difference was observed in the calculated TG / HDL
ratio (p = 0.004, Table II).
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Table I: Demographic characteristics of the study and control groups.

 HIV(+) patients HIV(-) patients

Mean age ±SD (years) 43.3 ±10.0 43 ±10.2
Male (n,%) 36 (69.2%) 36 (69.2%)
Median(IQR) BMI(kg/m2) 24.5 (22.7-29.2) 26.2 (24.0-29.8)
Overweight and obese patients (n,%) 24 (46.2%) 34 (65.4%)
Mean waist circumference (cm) ±SD 93.3±12.3 88.6±13.0
Median(IQR) SBP (mmHg) 115.0(110.0-120.0) 120.0(110.0-120.0)
Median(IQR) DBP (mmHg) 80.0(70.0-80.0) 80.0(70.0-80.0)
SD: Standard deviation; BMI: Body mass index; SBP: Systolic blood presure; DBP: Diastolic blood presure ; IQR: 25th percentile-75th percentile (Interquartile range).

Table II: Laboratory measurement data.
Variable HIV (+)  patients HIV (-) patients    p-value
Mean Blood Glucose  ±SD(mg/dl) 95.9 ±19 97.6 ±13.3 0.592
Median(IQR) BUN (mg/dl) 13 (11.0-15.0) 12 (10.0-14.8) 0.678
Median(IQR) Creatinine (mg/dl) 0.82(0.77-0.93) 0.76 (0.70-0.84) 0.005
Median(IQR) AST (IU/ml) 20 (16.0-22.0) 19 (16.0-25.5) 0.889
Median(IQR) ALT (IU/ml) 19(14.0-27.0) 22.5(16.0-33.5) 0.276
Median(IQR) CRP (mg/dl) 0.15 (0.06-0.35) 0.18(0.02-0.33) 0.571
Mean Tc ±SD(mg/dl) 202.0±47.1 197.6±39.5 0.605
Median(IQR) TG (mg/dl) 144.5(107.8-222.5) 124.0(89.5-167.8) 0.040
Mean LDL ±SD(mg/dl) 123.8±42.3  124.1±36.2 0.970
Mean HDL ±SD(mg/dl) 42.1±9.4 48.5±10.5 0.001
TG/HDL ratio 0.58±0.27  0.42±0.27 0.004
Median(IQR) Right  CIMT (mm) 0.91 (0.73-0.97) 0.77(0.67-0.81) 0.001
Median(IQR) Left CIMT (mm) 0.90(0.73-0.98) 0.76(0.70-0.81) 0.001
Atheroma plaque %(n) 13.5% (7) 0% (0) 0.013
Subclinical atherosclerosis% (n) 51.9% (27) 7.7% (4) <0.001
SD: Standard deviation; Bun: Blood urea nitrogen; Tc: Total cholesterol; LDL: Low-density lipoprotein; HDL: High-density lipoprotein; TG: Triglyceride; AST: Aspartate
transaminase; ALT: Alanine transaminase; CRP: C-reactive protein; CIMT: Carotid ıntima media thickness; IQR: 25th percentile-75th percentile (Interquartile range).

Table III: The relationship of the groups with cardiovascular disease risk scores and biochemical parameters according to the presence of
subclinical atherosclerosis.

 Subclinical atherosclerosis
(CIMT>0.9 mm)

Normal CIMT
(CIMT≤0.9 mm) p-value

FRS-CVD-10<10% (n=39)* 46.2 %(n=18) 53.8% (n=21) 0.138
ACC / AHA CVDRS <7.5%(n=22) ** 59.1 %(n=13) 40.9 %(n=9) 0.258
Mean Tc±SD(mg/dL) 216.9 ±51.0 185.9 ±37.1 0.016
Mean LDL±SD(mg/dL) 138.1 ±42.4 108.3 ±37.1 0.011
Mean HDL±SD(mg/dL) 42.3 ±9.8 41.9 ±9.1 0.898
Mean TG±SD(mg/dL) 182. 9 ±92. 3 172. 2 ±98.1 0.685
Median (IQR) CRP mg/dL 0.23 (0.120-0.410) 0.090 (0.040-0.185) 0.009
CIMT: Carotid ıntima media thickness; FRS: Framingham risk score; ACC / AHA CVDRS: American heart association cardiovascular disease risk score. LDL: Low density lipoprotein
cholesterol; HDL:High density lipoprotein cholesterol;  TG: Triglyceride; CRP: C-reactive protein; CIMT: Carotid intima media thickness; IQR: 25th percentile-75th percentile(Interquartile
range); SD: Standard deviation. *Total patients for FRS-CVD-10 was 49. **Total patients for ACC / AHA CVDRS was 33, FRS-CVD-10 for patients younger than 30 years (n= 3) and ACC /
AHA CVDRS for patients younger than 40 years (n= 19) could not be calculated.

The mean measurement of right CIMT in HIV (+) patients
was  0.85  ±  0.16  mm  and  the  median  value  was  0.91
(0.73-0.97) mm, the left CIMT was a mean of 0.88 ± 0.20
mm and a median of 0.90 (0.73-0.98) mm. In the control
group, the mean value of right / left CIMT was 0.76 ± 0.12 /
0.76  ±  0.12  mm,  and  the  median  values  ​ ​were  0.77
(0.67-0.81) and 0.76 (0.70-0.81) mm, respectively. The CIMT
values  ​​for  both  sides  were  statistically  significantly
increased in the HIV (+) patients (p = 0.001). Subclinical
atherosclerosis  (CIMT  >0.9  mm)  was  detected  in  51.9%
(n=27) of HIV (+) patients, and in 4 (7.7%) in the control
group. Subclinical atherosclerosis was significantly higher in

HIV  (+)  patients  than  the  control  group  (p  <0.001).
Atheroma plaque was detected in 13.5% (n= 7) in the HIV
(+) group, and in none in the control group  (Table II).

FRS-CVD-10 for patients younger than 30 years (n= 3) and
ACC / AHA CVDRS for patients younger than 40 years (n=
19) could not be calculated. FRS-CVD-10 was calculated for
49 patients; 46.2% (n=18) of these patients had CIMT >0.9
and 53.8% (n=21) of these patients had CIMT ≥0.9 in FRS-
CVD-10  <10%  group.  There  was  no  statistical  difference
(p=0.138). AHA/ACC CVDRS was calculated for 33 patients;
59% (n=13) of these patients had CIMT >0.9 and 41% (n=9)
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of these patients had CIMT ≥0.9 in the CVDRS <7.5% group.
There was no statistical difference (p=0.258, Table III).

The median HIV (+) diagnosis time for patients was 50.0
(20.0-87.8) months. The number of patients receiving anti-
retroviral treatment (ART) was 51(98.1%), and the median
duration of ART was 36.0 (12.0-72.0) months. Mean CD4 was
664.1 ± 342.9 cells/mm3, and mean CD8 was 829.7 ± 342.6
cells/mm3. The most common ART regimens were: protease
inhibitor regimen (49%, n=25), integrase inhibitor regimen
(35.3%,  n=18)   and non-nucleoside reverse transcriptase
inhibitor regimen (15.7%, n=8).

The correlation between the presence of subclinical atheros-
clerosis and high-risk patients (FRS-CVD-10>10%) was evalu-
ated by ROC analysis. There was a poor correlation between
subclinical  atherosclerosis  and  FRS-CVD-10>10% patients
(AUROC:0.696; 95%CI 0.578 -0.813; p=0.002).

DISCUSSION

With  more  effective  treatment  of  HIV  infection,  morbidity
and mortality related to HIV has decreased and mortality
rates due to chronic diseases have increased. Cardiovascular
diseases (CVD) are the major reason for mortality in the
chronic phase of HIV (+). The incidence of myocardial infarc-
tion in HIV (+) patients is 1.5-fold greater compared to HIV (-
)  individuals.  In  HIV  (+)  patients,  hypertension,  smoking,
insulin resistance, hypercholesterolemia and smoking, which
are traditional  risk factors for  cardiovascular  disease,  are
more common than in the healthy population.7,8

The smoking history of the patients in the control group was
34.6%,  similar  to  the  smoking  rate  in  Turkey;9  whereas,
69.2% of the HIV (+) patients had a history of smoking. Data
on BMI in HIV-infected patients were examined and various
studies have found that  the prevalence of  overweight  or
obesity ranged from 10.7% to 50%.10 In the current study,
the rate of overweight or obese patients was found to be
46.2% in the HIV (+) group, and 65.4% in the control group,
which  was  consistent  with  previous  findings  in  the
literature.11

Less than half of the HIV (+) patients (38.5%) had regular
exercise (at least 20 minutes / day physical activity for at
least two days a week). However, the rate of regular exer-
cise  was  15.4%  in  the  control  group  selected  from  the
healthy population. The fact that this ratio was higher in HIV
(+)  patients  compared  to  the  society  average  can  be
attributed to the fact that during outpatient clinic visits, they
are encouraged and informed by physicians about the neces-
sity for and benefits of regular physical activity.

HIV  virus  is  known to  affect  the  kidneys,  and in  addition  to
the virus,  ART also contributes to  side-effects.  According to
the study of Banda et al.  in this study, serum creatinine
levels were significantly higher in HIV (+) patients (0.82 vs.
0.76; p<0.05).12

HIV-induced  immune  reactions  and  antiretroviral  therapy
may exacerbate dyslipidemia. Tc, TG and LDL values may
increase  in  patients  receiving  treatment  and  HDL  may
decrease.13 In the current study, TG levels were significantly
increased  in  HIV  (+)  patients  (144.5  vs.  124.0  mg/dL,
p=0.040) and HDL levels were significantly decreased (42.1
± 9.4  and  48.5  ± 10.5mg/dL;  p  = 0.001).  Tc  (202.0  ±
47.1-197.6  ±  39.5)  and  LDL  (123.8  ±  42.3-124.1±36.2)
values ​​were similar in both groups. Similar LDL and Tc levels
can be explained by the fact that the duration of treatment
of  the  HIV  (+)  patient  group  was  shorter  than  in  other
studies (median 36 months).

The use of CIMT measurement is recommended in asympto-
matic patients to determine increased risk of cardiovascular
disease.14  In the current study, CIMT measurements were
taken in both groups to investigate whether HIV (+) patients
are at increased cardiovascular risk, for which medical and
social measures can be taken. The median values ​​of both
right  and  left  CIMT  were  significantly  increased  in  the  HIV
(+)  patient  group  compared  to  the  HIV  negative  group
(right: 0.91 vs 0.77 and left: 0.90 vs 0.76, both p = 0.001).
The presence of atheroma plaque was detected in 13.5%
(n=7) of HIV (+) patients, and not detected in any of the HIV
(-)  group.  When  similar  studies  in  the  literature  were
examined,  CIMT  measurements  were  found  to  be  signifi-
cantly  increased  in  HIV  (+)  patients.15

In  a  study  by  Mosepele  et  al.,  HIV  (+)  patients  were
compared  with  an  HIV  (-)  control   group  and  no  significant
difference was found between the groups with respect to the
CIMT measurements, but atheroma plaque was determined
at a significantly higher rate in the  HIV (+) group.16 Hsue et
al. also reported that even after adjusting for traditional risk
factors, a higher CIMT measurement value was found in HIV
(+) patients.17 In the current study, although the mean age
was  the  same  in  both  groups,  a  significant  difference  was
found in terms of CIMT measurements (p = 0.001, Table II).

Patients with CIMT >0.9 mm and/or atheroma plaque have
been categorised as 'subclinical atherosclerosis'. De Socio et
al. detected subclinical atherosclerosis at a rate of 41% at
HIV (+) patients.18 In the current study, subclinical atheros-
clerosis  was determined in  51.9% (n=27) of  the HIV (+)
patient group and in 7.7% (n=2) of the control group. The
rate of subclinical atherosclerosis of 51.9% was higher than
in other studies in the literature.

According to this study, in a subgroup evaluation of 279 HIV
(+) patients in Brazil, atherosclerosis was found to be associ-
ated with age and BMI, but gender and smoking habit were
unrelated.19

Current  guidelines for  cardiovascular  risk management in
HIV (+) patients recommend to determine the possible risk
using the FRS-CVD-10 and ACC / AHA CVDRS.13  However,
these scores may be insufficient to determine the actual risk
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in the HIV population.20,21 In a study evaluating 84 HIV (+)
patients  with a low Framingham risk score (median FRS:
1%),  the  prevalence  of  subclinical  carotid  atherosclerosis
was found to be high (21%) and it was stated that these
patients, evaluated according to FRS, were overlooked and
did  not  receive  primary  prophylaxis  for  cardiovascular
events.22 In the current study, there were 26 HIV (+) patients
with FRS-CVD-10 calculated, who had subclinical atheroscle-
rosis,  and  only  30.8%  (n=8)  patients  in  the  subclinical
atherosclerosis  group  were  at  moderate  and  high  risk
(≥10%),  while  69.2%  (n=18)  were  at  low  risk  (<10%),
according to the the FRS-CVD-10. There were  39 patients
with a total  FRS-CVD-10 <10%  in the HIV (+) group, with
subclinical  atherosclerosis  present  in  46.2%  of  these
patients with a low risk according to the FRS-CVD-10 (Table
III). Correlation analysis showed a weak correlation between
the CIMT measured values ​​and the calculated FRS-CVD-10
scores, with a sensitivity of 30% for the presence of subclin-
ical  atherosclerosis.  According  to  this,  it  was  seen  as  a
possible problem that patients who were found to be at low
risk with FRS-CVD-10 could be overlooked and the necessary
precautions and treatments would not be implemented.

The  cardiovascular  disease  risk  score  (DAD  CVDRS)  is  a
scoring system that takes into account the risks associated
with the use of ART in the HIV (+) patient population. Thomp-
son-Paul et al. compared the SCORE and DAD CVD risk scores
known as ASCVD and FRS, and European scores in the HIV (+)
population, and found that the FRS and DAD CVD risk scores
were  calculated  and  no  superiority  was  found  for  either
scoring system. The positive predictive value of both scoring
systems was moderate.23

In the current study, the mean values ​​of Tc (216.9 ± 51-185.9
± 37.1) mm and LDL (138.1 ± 42.4-108.3 ± 37.1) mm were
significantly increased in the group with subclinical atheroscle-
rosis  (p= 0.016-0.011).  TG levels  showed a  mild  increase
(182.9 ± 92.3 vs.172.2 ± 98.1) mm, while HDL levels were
similar (Table III). This result may also be related to the fact
that patients exposed to ART for a longer time (>24 months)
were  more  likely  to  be  in  the  subclinical  atherosclerosis
group.  Increased CRP levels  have been associated with  a
slower immunological response and increased risk of cardio-
vaskular  disease.24  In  the  current  study,  CRP  levels  were
found to be significantly increased in the subclinical atheros-
clerosis group (p = 0.009, Table III).

CONCLUSION

Subclinical atherosclerosis may be present in patients with
low risk scores according to FRS-CVD-10 and ACC /  AHA
CVDRS. Considering the CIMT cut-off value as 0.9, the use of
CIMT for the same purpose in HIV (+) patients is recom-
mended for ease of use, low cost and reproducibility. There-
fore,  the  creation  of  a  more  powerful  scoring  system
including  CIMT  measurements  could  lead  to  more  effective
results in determining cardiovascular risk in HIV (+) patients.
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