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HEALTH-RELATED COSTS IN CHRONIC HIV INFECTION:  
A CASE-CONTROL STUDY VS. GENERAL POPULATION 
USING A CLAIMS-BASED APPROACH IN GERMANY 

Eva Wolf1, Stefan Christensen2;  
(1) MUC Research, Munich, Germany; (2) Center for Interdisciplinary Medicine (CIM) Infectious Diseases, Muenster, Germany 
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BACKGROUND and OBJECTIVE MATERIALS AND METHODS 

 
 
 

Antiretroviral therapy (ART) has increased life expectancy of people 
living with HIV (PLHIV), transforming HIV management into chronic 
care[1]. In ageing PLHIV, the prevalence of comorbidities is 
increasing[2,3]. and represents a high burden to the health systems[4]. 
However, data on excess non-AIDS related financial burden in PLHIV is 
scarce.  
 
This study aimed to characterize the different types of non-AIDS related 
costs to the German health system, and the prevalence of non-AIDS 
related comorbidities in an HIV population compared to a matched non-
HIV cohort from the general population in Germany. 

RESULTS 

Overall, PPPY costs not related with HIV treatment (inpatient, outpatient and drug related costs not associated with ART ) are higher in the 
HIV cohort compared to the general population, potentially reflecting the higher burden of comorbidities observed in the HIV population 
(such as cardiovascular diseases, chronic renal disease and bone fractures due to osteoporosis).  PPPY costs tend to increase with age for 
both groups, but are generally higher for HIV patients. This is particularly visible for patients over 60 years old, when the PPPY costs 
significantly increase for the HIV population.   

Therefore, an adequate HIV management including regular monitoring, screening for comorbidities  and optimal ART selection, remain 
critical to achieve continuous improvement of PLHIV health status and reduce the financial burden for the German healthcare system. 

CONCLUSION 
[1] Deeks SG, Lewin SR, Havlir DV. The end of AIDS: HIV infection as a chronic disease. Lancet 2013; 382(9903):1525-33. 
[2] Moore HN, Mao L, Oramasionwu CU. Life expectancy living with HIV: recent estimates and future implications. AIDS 
Care 2015; 27(12): 1443-8. 
[3] Hentzien M, Dramé M, Allavena C, Jacomet C, Valantin MA, Cabié A, et al. Impact of Age-related Comorbidities on Five-
year Overall Mortality among Elderly HIV-Infected Patients in the Late HAART Era - Role of Chronic Renal Disease. J Nutr 
Health Aging 2016; 20(4): 408-14. 
[4] Guaraldi G, Zona S, Menozzi M, Carli F, Bagni P, Berti A, et al. Cost of noninfectious comorbidities in patients with HIV. 
Clinicoecon Outcomes Res 2013; 5: 481–488. 

This is a retrospective matched case-control study using health insurance 
claims data (Health risk Institute Research Database),  comparing the 
prevalence of comorbidities and the healthcare costs in an HIV cohort to 
a matched cohort from the general population without HIV (non-HIV).  
Inclusion criteria for the HIV cohort were: 
 ≥1 HIV ICD-10-GM code in 2014,  
 age ≥ 18 years in 2011 and continuous documentation for the following 3 years 

(index date was the last available HIV ICD-10 code for HIV in 2014).  

A control cohort was selected from a general, non-HIV population, and 
paired (using a 2:1 control-to-case ratio) based on age, gender, residence 
district, health insurance status, and educational level at index date and 
followed on the previous 12 months. 

A total of 1,969 HIV patients who met the inclusion criteria were 
matched with 3,938 individuals of the non-HIV cohort (Table 1). Mean 
age was 48.3 years (standard deviation, SD ± 12.2) and 83.5% were 
males for both groups. The majority of HIV patients (76.3%) were on 
combination ART. Mean number of comorbidities and per patient per 
year (PPPY) total costs were both higher for the HIV cohort compared to 
matched non-HIV cohort, but the latter was largely due to ART. 
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A sub-groups analysis was conducted to characterize comorbidities in HIV 
patients on ART and not on ART matched with non-HIV patients. 
Treatment and cost analyses were conducted  within the quarter with the 
latest observable HIV ICD-10 code for HIV in 2014 and the previous 3 
quarters. 
Descriptive statistics were used to characterize data, Mann-Whitney-
Wilcoxon test was used to compare mean healthcare costs, and chi-
square tests were computed to detect differences in comorbidities 
between HIV patients and non-HIV patients, at a significance level of 
0.05.  Costs exclusively related to HIV treatment (ART) were analysed 
separately. 

Prevalence of comorbidities was higher in the HIV cohort compared to the 
matched non-HIV cohort for: cardiovascular disease (CVD) – 12.8% vs. 
10.4% (p=0.0056); chronic renal disease (CKD) – 4.3% vs. 2.4% 
(p<0.001) and osteoporotic bone fractures – 6.4% vs. 2.1% (p<0.0001). 
Despite the higher CVD prevalence in HIV patients, the prevalence for 
hypertension, type II diabetes and dyslipidemia were lower or similar for 
HIV patients when compared to non-HIV matches  (Figure 1). 

Table 1: Patient characteristics of the matched HIV cohort 
 and the matched non-HIV cohort 

HIV cohort  
N = 1,969 

Matched  
non-HIV cohort 

N = 3,938 

Age, years [mean (SD)] 48.3 (12.2) 48.3 (12.2) 

Age groups, years [n (%)]     

      21 - 39 years 486 (24.7%) 927 (24.7%) 

      40 - 59 years 1,158 (58.8%) 2,316 (58.8%) 

       ≥60  years 325 (16.5%) 650 (16.5%) 

Male [n (%)] 1,644 (83.5%) 3,288 (83.5%) 

Comorbidities per patient [mean (SD)]  1.0 (1.3) 0.8 (1.3) 

Education level [n (%)]     
No degree or completed vocational 
training 89 (4.5%) 178 (4.5%) 

Technician certificate, master craftsman 
certificate 976 (49.6%) 1,952 (49.6%) 

Bachelor’s degree or master’s degree or 
doctoral degree 643 (32.7%) 1,286 (32.7%) 

 Unknown degree 261 (13.3%) 522 (13.3%) 

ART [n (%)]  

      On ART 1,756 (83.4%) - 
      Not on ART 352 (17.9%) - 
PPPY Cost [€] P-value 

ART costs [mean (SD)] 16,441€ (11,310€)  -  

Other pharmaceutical costs excl. ART  
[mean (SD)] 3,942€ (39,654€) 1,195€ (16,440€) <0.05 

Other costs, non-pharmaceutical  

inpatient costs [mean (SD)] 1,492€ (5,863€) 1,171€ (9,788€) <0.05 

outpatient costs [mean (SD)] 2,147€ (2,796€) 706€ (1,582€) <0.05 

sick leave payments costs [mean (SD)] 174€ (1,407€) 178€ (1,423€) 0.337 

devices and aids costs [mean (SD)] 294€ (1,650€) 407€ (2,831€) <0.05 

Total costs including ART [mean (SD)] 24,490€ (45,753€) 3,664€ (20,961€) <0.05 
Legend:  ART, antiretroviral therapy; SD, standard deviation; PPPY, per patient per year. 

Hypertension* Dyslipidemia Diabetes (type II) Cardiovascular
disease*

Bone fractures
due to

osteoporosis*
HCV infection* HBV infection* Chronic renal

disease*
Acute renal
disease* Alcohol abuse

Non-HIV cohort (N = 3,938) 32.6% 24.0% 8.6% 10.4% 2.1% 0.3% 0.3% 2.4% 0.2% 2.8%
HIV cohort (N = 1,969) 29.3% 23.9% 8.4% 12.8% 6.4% 8.8% 5.9% 4.3% 0.5% 3.4%
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Figure 1 - Prevalence of comorbidities in the HIV cohort and in the matched non-HIV cohort over the previous 12 months 

-3.3% 
p=0.0095 

-0.1% 
p=0.9142 

-0.2% 
p=0.8178 

+2.4% 
p=0.0056 

+4.3% 
p<0.0001 

+8.5% 
p<0.0001 

+5.6% 
p<0.0001 +1.9% 

p<0.0001 
+0.3% 

p=0.0452 

+0.6% 
p=0.1761 

Figure 2 - Healthcare costs in the HIV cohort and in the matched non-HIV cohort over the previous 12 months, according to age group and in the total population 

+6,315.66€ 
+5,734.47€ 

+10,381.88€ 

+4,391.08€ 
p<0.05 

  

HIV with ART/non-HIV HIV without ART/non-HIV 

HIV cohort 
with ART 
N = 1617 

Matched 
non-HIV 
cohort 

N = 3234 

P- 
value 

HIV cohort 
without ART 

N = 352 

Matched  
non-HIV  
cohort 

N = 704 

P- value 

Inpatient costs (€) 1,407 € 1,118 € <0.05 1,884 € 1,413 € <0.05 

Outpatient costs (€) 2,117 € 708 € <0.05 2,283 € 696 € <0.05 

Total pharmaceuticals 
costs excl. ART (€) 4,135€ 1,302€ <0.05 3,057€ 708€ <0.05 

Costs for Devices and 
aids (€) 282 € 422 € <0.05 348 € 339 € 0.633 

Sick leave payments (€) 139 € 181 € 0.137 334 € 165 € 0.379 

Total costs excl. ART (€) 8,080€ 3,731€ <0.05 7,906€ 3,322€ <0.05 

Table 2: Mean healthcare costs in the HIV cohort and the matched 
non-HIV cohort, in the previous 12 months 
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Total costs excluding ART (€) 1,041.06 € 4,141.96 € 2,941.31 € 8,759.48 € 3,408.49 € 7,821.62 € 3,865.51 € 5,789.98 € 4,949.33 € 11,264.99 € 5,905.69 € 11,640.16 € 6,118.34 € 16,500.22 €   3,657.99 € 8,049.05 € 
20-29 years 30-39 years 40-49 years 50-59 years 60-69 years 70-79 years ≥80 years Total population 

Overall, the mean PPPY costs not related with HIV treatment were 
significantly higher in the HIV cohort compared to the matched non-HIV 
cohort (8,049€ vs 3,658€, respectively; p≤0.05). These were mainly 
driven by non-ART related pharmaceutical costs (+2,747€; p≤0.05) and 
outpatient costs (+1,441€; p≤0.05). Costs for devices and aids, and sick 
leave payments were higher in the non-HIV cohort, but these represent a 
small fraction of the total PPPY cost (Figure 2). This was observed 
regardless of ART status (Table 2), except for sick leave payments, which 
were – in comparison to the matched cohort - only higher for the HIV 
cohort not on ART.  
For all age groups, PPPY costs were higher for the HIV cohort compared to 
the non-HIV cohort, and in general, tend to increase with age for both 
groups, being especially high ≥ 60 years old. In the non-HIV cohort, this 
increase was mainly driven by inpatient costs and in the HIV cohort, by 
the increase in pharmaceuticals excluding ART, inpatient and outpatient 
costs (Figure 2). 
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METHODS
EuroSIDA is a prospective cohort which systematically collects epidemiological, clinical, biological, and therapeutic data for more than 22,000 patients, followed in 35 European countries, Israel and Argentina. Two
cross-sectional analyses were conducted in 2006 and 2014 in EuroSIDA cohort regarding patients’ and disease characteristics, non-AIDS comorbidities and their risk factors, and treatment (ART and co-medication)
by age groups. Inclusion criteria comprised patients recruited to EuroSIDA cohort before 01/01/2007 or 01/01/2015, for 2006 and 2014 analyses, respectively. Adult patients (>16 years) were selected if they had ≥1
clinical visit in one of these calendar years. Patients lost to follow-up before 01/01/2006 or 01/01/2014 were excluded.

Table 1 - Sociodemographic and clinical characteristics
2006 (N=9,554) 2014  (N=11,504)

n (%) n (%)
Male gender 7,029 (73.6) 8,275 (71.9)
Caucasians 8,312 ( 87.0) 10,164 (88.4)
Age, years
     <30 942 (9.9) 443 (3.9)
     30-49 6202 (64.9) 5,997 (52.2)

>50 2,410 (25.2) 5,064 (44.0)
BMI

<18.5-24.8 6,056 (63.4) 5,878 (51.0)
25-29.9 2,005 (21.0) 2,718 (23.6)
>30 407 (4.3) 735 (6.4)

Smoking status
Never 2,483 (26.0) 3,443 (29.9)
Current 3,029 (31.7) 3,401 (29.6)
Past 687 (7.2) 1,612 (14.0)

Recent cART 643 (6.7) 475 (4.1)
Not recent HIV diagnosis 8,660 (90.6) 7,647 (95.8)

BMI: Body Mass Index; CV: Cardiovascular; ART: antiretroviral therapy

RESULTS
A total of 9,554 patients were included in 2006 and 11,504 patients in 2014.
Table 1 depicts main patient characteristics, and CV medication. PLWHIV in
both years are predominantly Caucasian males, diagnosed and under treatment
for over 2 years. The proportion of patients aged 50 years or older increased
from 25.2% in 2006, to 44.0% in 2014, and the population with CV medication,
both ever (21.0% vs. 31.8%) and on-going (17.6% vs. 26.8%), increased when
compared to data from 2006.
Between 2006 to 2014, apart from smoking, the prevalence of all comorbidities
and risk factors increased in the overall population, particularly for hypertension
(25.4% vs. 40.6% in 2006 and 2014 respectively). This variation is also observed
for the subgroup of patients ≥50 years, except for diabetes, where it decreased
by 0.9%, and smoking which increased by 3.7% between 2006 and 2014 -
Figure 1.
The proportion of patients with eGFR rates <60 was similar over time, however,
the proportion of patients ≥50 years in this group increased from 4.2% in 2006 to
5.3% in 2014 - Figure 2.
There was an increase of 5.0% of patients in renal DAD high risk group. This is
particularly observed for patients ≥50 years which increased from 24.3% in 2006
to 36.9% in 2014, in the high risk group - Figure 3.
The CVD 5-year DAD risk score show an increase in the proportion of patients
with high or very high risk groups (from 9.5% in 2006 to 14.3% in 2014 for both
groups), which was almost exclusively due to patients aged ≥50 years -Figure 4.
In 2014 overall proportion of patients with Framingham 10-year cardiovascular
high risk score increased by 6.6% compared to 2006. This was particularly
evident among those aged >50 (14.5% vs. 22.2%) - Figure 5.

CONCLUSION
Between 2006 and 2014, the population aged and presents overall higher prevalence of non-AIDS comorbidities, namely renal and cardiovascular along with
increased associated risk factors for these (except smoking). This is particularly evident for patients over 50 years old, who are now almost half the patient
population. Careful HIV management, including screening and regular monitoring of the major comorbidities, and optimal selection of ART (that balance HIV
outcomes with fewer long-term impact on chronic comorbidities, and the right opportunity costs), could lead to an improved management of these comorbidities and
to a continuous improvement of health outcomes and quality of life in PLHIV.

Figure 2 - Distribution of nadir eGFR by age group, in 2006 and 2014 Figure 3 - DAD risk score by age group, in 2006 and 2014

Age 
group

2006
(n=1,184)

2014
(n=1,086)

2006
(n=2,172)

2014
(n=2,462)

2006
(n=3,4

22)

2014
(n=4,434)

<30 yrs 2.6% 2.7% 0.8% 0.6% 0.2% 0.2%

[30-39] yrs 8.1% 7.4% 7.6% 8.2% 6.4% 4.7%

[40-49] yrs 6.8% 3.5% 18.0% 14.6% 19.6% 13.7%

≥50 yrs 0.0% 0.0% 5.6% 7.4% 24.3% 36.9%

Figure 5 - Framingham risk score by age groups, in 2006 and 2014Figure 4 - CVD 5-year DAD risk score by age groups, in 2006 and 2014

Age 
Group

2006
(n=1,784)

2014
(n=1,923)

2006
(n=3,294)

2014
(n=4,032)

2006
(n=411)

2014
(n=797)

2006
(n=122)

2014
(n=281)

<30 yrs 2.9% 3.0% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0%
[30-39] yrs 14.6% 12.5% 6.5% 4.4% 0.0% 0.0% 0.0% 0.0%
[40-49] yrs 13.7% 10.4% 30.9% 21.5% 0.6% 0.3% 0.0% 0.0%

≥50 yrs 0.7% 1.4% 21.2% 31.4% 6.8% 11.0% 2.2% 4.0%

BACKGROUND and OBJECTIVE
Significant advances in antiretroviral therapy (ART) have increased life expectancy of people living with HIV (PWHIV)1. Prevalence of non-AIDS related comorbidities (e.g., diabetes and hypertension) is increased in 
PWHIV compared to the general population2. PLWHIV are more likely to develop comorbidities, due to age, exposure to risk factors, ART and HIV related factors, potentially requiring different, long-term healthcare 
management3,4, 5. In this context, it is important to characterize the evolution of the prevalence of these comorbidities and related risk factors. This will inform management of HIV care in general, including the choice 
of ART.  The objective of this study is to characterize the non-AIDS related comorbidities prevalence and risk and factors for the development of renal impairment, bone fractures and cardiovascular (CV) events over 
time.
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Age Group 2006
(n=3,172)

2014
(n=3,549)

2006
(n=1,412)

2014
(n=1,734)

2006
(n=1,027)

2014
(n=1,750)

<30 yrs 3.0% 3.0% 0.0% 0.0% 0.0% 0.0%
[30-39] yrs 19.3% 16.1% 1.6% 0.8% 0.2% 0.1%
[40-49] yrs 29.1% 21.3% 12.4% 8.2% 3.6% 2.6%

≥50 yrs 5.2% 10.0% 11.1% 15.7% 14.5% 22.2%
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Figure 1 – Comorbidities and risk factors, in 2006 and 2014, overall and aged ≥50 years 
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The following definitions were used in the analysis:
• Cardiovascular Disease  (CVD) Events including stroke, carotid endarterectomy, coronary

bypass or angioplasty;
• Obesity - Body Mass Index (BMI) ≥30 kg/m2.
• Chronic kidney disease (CKD) – defined as a confirmed [>3 months apart using CKD-EPI

formula] eGFR <60mL/min for those with first eGFR> 60mL/min or a confirmed 25%
decline where the first EGFR<60mL/min;

• nadir eGFR – defined as the lowest eGFR measured during 2006 or 2014;
• Bone fractures – any reported bone fracture since 2004 with documented date and site.
• Hypertension - systolic blood pressure (BP) ≥140mmgHg and/or diastolic BP ≥90mmHg

and/or on hypertensive drugs,
• Dyslipidaemia - total cholesterol ≥ 6.2mmol/L, HDL ≤0.9mmol/L or triglycerides

≥2.3mmol/L;
• Diabetes - clinical diagnosis and/or antidiabetics/insulin use;
• Risk score for CV development using Data Collection on Adverse Events of Anti-HIV

Drugs (D:A:D) CVD 5-year risk score and Framingham 10-year CVD risk score;
• Risk score for CKD development using D:A:D CKD risk score.
• Recent diagnosis – testing positive in 2 years prior Jun 2006 or Jun 2014;
• Recent ART (cART) – starting as cART from ART naïve in 2 years prior Jun 2006 or Jun

2014;

Age 
Group

2006
(n=489)

2014
(n=566)

2006
(n=2,971)

2014
(n=3,278)

2006
(n=3,318)

2014
(n=4,138)

<30 yrs 0.0% 0.0% 0.9% 0.7% 2.7% 2.7%
[30-39] yrs 0.6% 0.4% 8.1% 6.0% 13.3% 14.0%
[40-49] yrs 2.4% 1.4% 18.5% 12.1% 23.6% 18.4%

≥50 yrs 4.2% 5.3% 16.3% 22.3% 9.4% 16.7%
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Results
Our model suggests that the median age of HIV-positive patients on combination antiretroviral 
therapy (cART) will increase from 49 years in 2015 to 59 in 2030, with the proportion of HIV-
positive patients aged over 50 years increasing from 42% in 2015 to 95% in 2030 (Figure 1A). In 
the same period the proportion of frail patients will increase from 26% to 28% and of most frail 
from 24% to 48% (Figure 1B). In 2030, we predict that 29.9% of HIV-infected patients will have 
geriatric syndromes (Figure 1C) and 34% will have disability (Figure 1D).

Figure 1: Observed (red box) and projected distribution of age (A), burden of frailty (B), geriatric syndrome (C) and 
disability (D) in HIV-positive patients between 2009 and 2030
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Background
According to a modelling study1, in 15 years 
multi-morbidity in HIV patients will be the norm. 
In this context, frailty, geriatric syndrome and 
disability will be relevant clinical outcomes.
We aimed to estimate levels of frailty and its 
implications for HIV care in Italy up to 2030.
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Methods
We constructed an individual-based model of the 
ageing population of the Modena HIV Metabolic 
Clinic (MHMC) using data collected between 
2009 and 2015 from 2982 patients. 
The model follows patients enrolled in the clinic 
up to 2015 and generates new entries on a 
yearly basis up to 2030. Number, age and gender 
of new entries were modelled using trends 
observed in the period 2009-2015. 
Frailty Index
Patients are followed as they age and 
accumulate deficits. The Frailty Index (FI) is 
quantified as the proportion of deficits present 
out of a total of 37. FI at enrolment was 
generated from a Gamma distribution with age-
and gender-specific parameters estimated using 
the MHMC 2009-2015 data. 
Patients were classified as ‘Not frail’ (FI<0.3), 
‘Frail’ (0.3-0.4) or ‘Most frail’ (FI≥0.4). 
Changes in the FI over a one-year period and 
death rates were modelled following a validated 
mathematical model developed in a large 
Canadian ageing population2 with parameters 
adjusted to best represent the changes observed 
in the MHMC 2009-2015 population. 
Geriatric syndrome
Patient-reported fall frequency in the past 12 
months was used to define geriatric syndrome. 
Geriatric syndrome was identified in patients 
reporting one or more falls (i.e. unexpectedly 
dropping to the floor or ground from a standing, 
walking, or bending position).
Disability 
Disability was assessed with 8 instrumental 
activities of daily living (housekeeping, money 
management, cooking, transportation, 
telephone use, shopping, laundry, medication 
management) and defined as impairment in ≥1 
activities.
The relationship between age, gender, geriatric 
syndrome and disability, observed in 2014-2015 
at MHMC, was postulated to constant over time.

Discussion
HIV and the ageing epidemic is far beyond than a simple age shift or an increase prevalence in 
age-related comorbidities. The increasing numbers of older patients with frailty, geriatric 
syndrome and disability depict a "geriatric-HIV" scenario. 
This model suggests that, in the early future, HIV care will need to draw a multidimensional 
geriatric assessment with screening and monitoring protocols to ensure high-quality care. 

Median (IQR) or n (%)
Gender Female 951 (31.9%)

Male 2031 (68.1%)
Age [years] 49 (45, 54)
Weight [kg] 68.0 (59.6, 76.6)
Height [cm] 170 (163, 176)
BMI [kg/m2] 23.5 (21.4, 26.0)
Waist-to-Hip ratio 0.95 (0.90, 1.00)
Smoking No smoking 1756 (58.9%)

1-10 cigarettes/day 516 (17.3%)
>10 cigarettes/day 672 (22.5%)
Missing 38 (1.3%)

Alcohol 
consumption

None 1766 (59.2%)
Mild 1149 (38.5%)
Intense 31 (1.1%)
Missing 36 (1.2%)

Physical activity None 1484 (49.8%)
Mild 1206 (40.4%)
Intense 265 (8.9%)
Missing 27 (0.9%)

Median (IQR) or n (%)
Likely route of 
transmission

Homosexual sex 881 (29.5%)
Heterosexual sex 1014 (34.0%)
IVDU/Blood product 778 (26.1%)
Other/unknown 309 (10.4%)

CDC classification A 1248 (41.9%)
B 862 (28.9%)
C 699 (23.4%)
Missing 173 (5.8%)

Years since HIV diagnosis 19.7 (12.8, 24.4)
On cART at last visit 2810 (92.5%)

On NRTIs 2319 (82.5%)
On PIs 1550 (55.2%)
On NNRTIs 1103 (39.3%)
On other drugs 569 (20.6%)

Duration of cART [years] 5.2 (2.6, 7.8)
CD4 T cells count [cells/µL] 648 (474, 841)
CD8 T cells count [cells/µL] 815 (601, 1113)
CD4:CD8 ratio 0.80 (0.57, 1.10)
Nadir CD4 T cells count [cells/µL] 200 (86, 300)

Table 1: Socio-demographic, anthropometric and lifestyle 
characteristics of the MHMC 2009-2015 population

Table 2: HIV-specific factors of the MHMC 2009-2015 
population
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BACKGROUND

§ The	ageing	HIV-positive	population	has	been	
shown	to	experience	an	excess	burden	of	non-
communicable	diseases	(NCDs)	compared	to	
uninfected	persons1.	

§ Country-specific	forecasts	of	NCD	burden	will	be	
key	to	guide	future	HIV	policies	on	optimal	
management	of	multi-morbid	patients	and	
which	screening	and	treatment	services	will	be	
most	needed.	

§ Recent	model-based	projections	in	The	
Netherlands	showed	the	clinical	implications	of	
an	ageing	population	characterised	by	a	sharp	
increase	in	the	burden	of	NCDs,	and	potential	
complications	with	use	of	co-medication.2

AIM

§ To	use	model-based	analyses	to	provide	
national	forecast	of	the	future	age	structure	and	
NCD	burden	amongst	HIV-positive	patients	on	
antiretroviral	therapy	(ART)	in	Italy.

METHOD	- DATA

§ The	model	was	designed	using	information	from	
7,469	HIV-positive	patients	on	ART	receiving	
care	from	1997	onwards	at	any	of	the	42	
infectious	disease	centres	registered	with	the	
ICONA	(Italian	Cohort	Naïve	to	Antiretrovirals)	
Foundation	Study.	

§ National	surveillance	data	on	HIV	incidence,	and	
number	of	people	stating	ART	was	used	to	
extrapolate	the	model	to	national	level3.	

RESULTS	– FUTURE	AGE-
STRUCTURE RESULTS

CONCLUSIONS

Quantifying	the	future	clinical	burden	of	
an	ageing	HIV-positive	population	in	Italy:																																												

a	mathematical	modelling	study
Mikaela	Smit1,	Rachel	Cassidy1,	Alessandro	Cozzi-Lepri2,	Enrico	Girardi3,	Alessia Mammone3,	Andrea	Antinori3,	Gioacchino Angarano4,	Francesca	Bai5,	Stefano	Rusconi6,	Giacomo	
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METHOD	- MODEL

§ We	adapted	an	individual-model	of	the	ageing	
HIV-positive	population	to	Italy.2

§ Model	follows	ageing	Italian	HIV-positive	
population	on	ART	from	1st	January	2010	to	
31st	December	2035	or	death	and	
probabilistically	simulates	clinical	events	
(hypertension,	dyslipidaemia,	chronic	kidney	
disease	(CKD),	diabetes,	non-AIDS	defining	
malignancies,	strokes	or	myocardial	infractions	
(MIs),	and	mortality).	

§ The	model	was	built	using	1997-2010	data,	and	
validated	against	2010-2015	out-of-sample	data	
to	ensure	projection	robustness	prior	to	
expanding	to	national	level.	

§ Model	results	were	based	on	the	average	of	100	
model	simulations.
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§ The	model	projects	that	the	mean	age	amongst	
patients	on	ART	will	increase	from	46.1	to	58.8	
in	Italy	between	2015	and	2035.

§ The	proportion	of	patients	on	ART	aged	≥	50	
years	old	will	increase	from	30%	to	76%	
between	2015	and	2035.			

Figure	1.	The	age	distribution	of	HIV-positive	
patients	on	antiretroviral	therapy	in	Italy	
between	2015	and	2035.	

RESULTS	– FUTURE	BURDEN	OF	
NCDS
§ The	proportion	of	patients	on	ART	with	no	NCDs	
will	decrease	from	36%	to	11%	between	2015	
and	2035	in	Italy.		

§ The	proportion	of	patients	on	ART	with	three	or	
more	NCDs	will	increase	from	10%	to	46%	
between	2015	and	2035.	

Figure	2.	Stacked	bar	graph	of	projected	burden	
of	NCDs	in	HIV-positive	patients	on	
antiretroviral	therapy	between	2015	and	2035	
in	Italy.		

§ The	rising	NCD	burden	in	Italy	will	be	driven	by	
CVD	(hypertension,	dyslipidaemia,	strokes	or	
MIs),	diabetes,	and	CKD.	

§ CVD	will	contribute	the	greatest	burden,	
affecting	57%	of	patients	in	2015	and	85%	by	
2035.		

Figure	3.	Diagram	representing	the	changes	in	
relative	number	of	patients	with	specific	NCDs	
and	overlap	in	NCDs	in	A.	2015,	B.	2025,	and	C.	
2035.		The	area	represents	the	relative	number	
of	HIV-patients	with	NCDs.	Abbreviations:	
Cardiovascular	disease	(CVD),	Chronic	Kidney	
Disease	(CKD).

§ HIV-positive	patients	in	Italy	are	ageing	and	will	
suffer	from	an	increasing	NCD	burden.	

§ CVD,	CKD	and	diabetes	in	particular	will	
contribute	to	NCD	burden.	

§ Trends	were	similar	to	forecasts	made	for	The	
Netherlands2 with	the	exception	that	CKD	is	
expected	to	contribute	a	greater	burden	by	
2035	in	Italy	(30%)	than	The	Netherlands	(in	
2030,	14%).

§ To	ensure	the	best	overall	long-term	health,	
optimal	selection	of	ART	and	co-medication	
choice	is	maintained	for	these	populations,	
multi-disciplinary	patient	management	and	
enhanced	communication	between	HIV	
specialists,	geriatric	medicine	and	primary	care	
must	be	developed.

RESULTS	– DRIVERS	OF	NCD

A. 2015

B. 2025	

C. 2035
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Quantifying	the	future	clinical	burden	of	an	ageing	HIV-positive	
population	in	Italy:	a	mathematical	modelling	study

BACKGROUND

§ The	ageing	HIV-positive	population	has	been	
shown	to	experience	an	excess	burden	of	non-
communicable	diseases	(NCDs)	compared	to	
uninfected	persons1.	

§ Country-specific	forecasts	of	NCD	burden	will	be	
key	to	guide	future	HIV	policies	on	optimal	
management	of	multi-morbid	patients	and	
which	screening	and	treatment	services	will	be	
most	needed.	

§ Recent	model-based	projections	in	The	
Netherlands	showed	the	clinical	implications	of	
an	ageing	population	characterised	by	a	sharp	
increase	in	the	burden	of	NCDs,	potential	
complications	with	use	of	co-medication.2

AIM

§ To	use	model-based	analyses	to	provide	national	
forecast	of	the	future	age	structure	and	NCD	
burden	amongst	HIV-positive	patients	on	
antiretroviral	therapy	(ART)	in	the	United	States	
of	America	(USA).

METHOD	- DATA

§ The	model	was	developed	using	data	on	3,748	
commercially-insured	HIV-positive	patients	on	
ART	in	the	USA

§ Data	reflect	a	retrospective	analysis	of	
commercially-insured	HIV-positive	patients	in	
the	USA	drawn	from	a	geographically	
representative	national	sample	.	

§ National	surveillance	CDC	survey	data	was	used	
to	extrapolate	the	model	to	national	level3,4.	

RESULTS	– FUTURE	AGE-
STRUCTURE RESULTS	– DRIVERS	OF	NCD

CONCLUSIONS

Quantifying	the	future	clinical	burden	of	an	ageing	
HIV-positive	population	in	the	USA:																																								
a	mathematical	modelling	study
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METHOD	- MODEL

§ We	adapted	an	individual-model	of	the	ageing	
HIV-positive	population	to	the	USA2.

§ Model	follows	ageing	HIV-positive	population	on	
ART	from	1st	January	2010	to	31st	December	
2035	or	death	and	probabilistically	simulates	
clinical	events	(hypertension,	dyslipidaemia,	
chronic	kidney	disease	(CKD),	diabetes,	non-
AIDS	defining	malignancies,	strokes	or	
myocardial	infractions	(MIs),	and	mortality).	

§ The	model	was	built	using	2005-2010	data,	and	
validated	against	2010-2015	out-of-sample	data	
to	ensure	projection	robustness	prior	to	
expanding	to	national	level.	

§ Model	results	were	based	on	the	average	of	100	
model	simulations.

§ The	model	projects	that	the	mean	age	amongst	
patients	on	ART	will	increase	from	48.9	to	57.8	
in	the	USA	between	2015	and	2035.

§ The	proportion	of	patients	on	ART	aged	≥	50	
years	old	will	increase	from	39%	to	74%	
between	2015	and	2035.			

Figure	1.	The	age	distribution	of	HIV-positive	
patients	on	antiretroviral	therapy	in	the	USA	
between	2015	and	2035.	

RESULTS	– FUTURE	BURDEN	OF	
NCDS
§ The	proportion	of	patients	on	ART	with	no	NCDs	
will	decrease	from	29%	to	11%	between	2015	
and	2035	in	the	USA.		

§ The	proportion	of	patients	on	ART	with	three	or	
more	NCDs	will	increase	from	11%	to	44%	
between	2015	and	2035.	

Figure	2.	Stacked	bar	graph	of	projected	burden	
of	NCDs	in	HIV-positive	patients	on	antiretroviral	
therapy	between	2015	and	2035	in	the	USA.		

§ The	rising	NCD	burden	in	the	USA	will	be	driven	
by	CVD	(hypertension,	dyslipidaemia,	strokes	or	
MIs),	diabetes,	and	malignancy.	

§ CVD	will	contribute	the	greatest	burden,	
affecting	63%	of	patients	in	2015	and	85%	by	
2035.	

Figure	3.	Diagram	representing	the	changes	in	
relative	number	of	patients	with	specific	NCDs	
and	overlap	in	NCDs	in	A.	2015,	B.	2025,	and	C.	
2035.		The	area	represents	the	relative	number	of	
HIV-patients	with	NCDs.	Abbreviations:	
Cardiovascular	disease	(CVD).

§ HIV-positive	patients	in	the	USA	are	ageing	and	
will	suffer	from	an	increasing	NCD	burden.	

§ CVD,	malignancy	and	diabetes	in	particular	will	
contribute	to	NCD	burden.	

§ Trends	were	similar	to	forecasts	made	for	The	
Netherlands2.

§ Multi-morbidity	will	complicate	HIV	
management	due	to	potential	drug-interactions	

§ To	ensure	the	best	overall	long-term	health,	
optimal	selection	of	ART	and	co-medication	
choice	is	maintained	for	these	populations,	
multi-disciplinary	patient	management	and	
enhanced	communication	between	HIV	
specialists,	geriatric	medicine	and	primary	care	
must	be	developed.
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Silver champions from the GEPPO cohort: a case control study of people between 65 and 75 
years old and above 75 years of age addressing Comorbidities, Multimorbidity Polypharmacy 
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Objective and aim Methods

Results: A total of 1652 patients were included (1276 HIV+ and 376 HIV-)

Discussion

Guaraldi G1, Malagoli A1, Dolci G 1 Calcagno A2, Mussi C3, Celesia BM4, Carli F1, Piconi S5, De Socio GV6, Cattelan AM7, Orofino 
G8, Riva A9, Focà E10 Nozza S11, Bugliosi E 12, Di Perri G2.

GEPPO is a new Italian HIV geriatric cohort which aims to
describe health transition over time in HIV-positive patients above
65 years as compared to HIV-negative subjects.
The objective of this analysis was to describe multimorbidity,
polypharmacy and antiretrovirals’ use in the subset of people
between 65 and 75 years old and above 75 years of age.

Cross sectional study comparing HIV+ patients and HIV- individuals
referred to a cardiovascular screening clinic in a geriatric Centre. They
were matched for age (±4 years) and sex. Multimorbidity (MM) was
classified as the presence of 3 or more Non Infectious Comorbidities
(NICM), polypharmacy (PP as the use of 5 or more medications
(excluding ART). Patients were stratified according to the duration of
HIV infection (>20, 10-20 and <10 years).

✓ This study takes advantage of the survival bias unavoidable in any ageing cohort to describe the 
clinical and HIV characteristic of HIV ageing champions. 

✓ In this extreme age group HIV duration >20 years is a major driver for polypharmacy

Total (n=541) HIV- (n=223) [<10 yy] 
(n=69)

[10-20yy] 
(n=156)

[>20yy] (n=93)

Variable Mean (SD)[n] Mean (SD)[n] Mean (SD)[n] Mean (SD)[n] Mean (SD)[n] P-Value

Sex (F) 23.37% [115] 27.5% [55] 18.46% [12] 20.83% [30] 21.69% [18]

Age 78.05 
(2.82)[492]

78.34 
(2.91)[200]

77.77 
(2.26)[65]

77.96 
(3.11)[144]

77.76 
(2.41)[83]

0.24

BMI 26.37 
(4.39)[408]

27.87 
(4.42)[184]

26.09 
(4.24)[50]

24.82 
(3.86)[109]

24.92 
(3.86)[65]

<0.01

Current smoker 12.53% [53] 8.89% [16] 13.21% [7] 16.24% [19] 15.07% [11] 0.25

Hypertension 326 (70.56%) 
[462]

153 (69.23%) 
[221]

41 (70.69%) 
[58[

88 (73.95%) 
[119[

44 (68.75%) 
[64]

0.81

T2DM 119 (26.39%) 
[461]

49 (22.227%) 
[220]

10 (17.86%) 
[56]

37 (33.04%) 
[112]

23 (36.51%) 
[63]

0.02

CVD 129 (29.19%) 
[442]

68 (30.91%) 
[220]

17 (31.48%) 
[54]

25 (23.58%) 
[106]

19 (30.65%) 
[62]

0.54

CKD 84 (24.13%) 
[344]

11 (10.28%) 
[107]

15 (25.42%) 
[59]

34 (29.57%) 
[115]

23 (36.51%) 
[63]

<0.01

COPD
65 (14.84%) 

[438]
45 (20.55%) 

[219] 4 (7.69%) [52]
9 (8.49%) 

[106]
7 (11.48%) 

[61] 0.01
Dislypedemia 222 (65.1%) 

[341]
50 (46.53%) 

[107]
28 

(49.12%)[57]
97 (84.35%) 

[115]
47 (75.81%) 

[62]
<0.01

Multy-Morbidity 226 (70.84%) 
[319]

70 (65.42%) 
[107]

32 (62.75%) 
[51]

77 (75.49%) 
[102]

47 (79.66%) 
[59]

0.09

Poli-Pharmacy 168 (41.27%) 
[407]

84 (37.67%) 
[223]

23 
(54.76%)[42]

33 (36.23%) 
[91]

28 (54.90%) 
[51]

0.02
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Total (n=1111) HIV- (n=153) [<10 yy] 
(n=211)

[10-20yy] 
(n=436)

[>20yy] 
(n=311)

Variable Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) P-Value

Sex (F) 177 (15.71%) 24 
(15.69%)

34 (16.11%) 67 (15.37%) 49 (15.76%) 0.99

Age 69.11 (2.62) 68.95 (2.73) 69.32 (2.56) 69.13 (2.57) 68.98 (2.67) 0.37

BMI 26.52 (9.83) 28.72 (3.92) 28.06 (21.1) 25.83 (4.25) 25.06 (4.18) <0.01

Current smoker 261 (27.19%) 28 (19.18%) 45 (25.71%) 96 (26.37%) 89 (33.21%) 0.02

Hypertension 502 (61.9%) 
[805]

102 (66.67%) 
[153]

84 (54.9%) 
[153]

192 (60.19%) 
[319]

123 (68.33%) 
[180]

0.04

T2DM 216 (27.07%) 
[792]

37 (24.18%) 
[153]

32 (21.19%) 
[151]

80 (25.72%) 
[311]

66 (37.29%) 
[177]

<0.01

CVD 143 (18.17%) 
[781]

33 (21.57%) 
[153]

17 (11.56%) 
[147]

50 (16.34%) 
[306]

43 (24.57%) 
[175]

0.01

CKD 121 (16.24%) 
[739]

5 (7.94%) [63] 25 (15.15%) 
[165]

52 (15.76%) 
[330]

38 (20.99%) 
[181]

0.09

COPD 59 (7.63%) 
[767]

17 (11.41%) 
[149]

11 (7.59%) 
[145]

13 (4.38%) 
[297]

17 (9.66%) 
[176] 0.03

Dislypedemia 502 (68.67%) 
[725]

37 (56.92%) 
[65]

98 (61.64%) 
[159]

230 (71.43%) 
[322]

135 (75.42%) 
[179]

<0.01

Multy-Morbidity 412 (61.31%) 
[666]

40 (63.49%) 
[63]

72 (51.06%) 
[141]

174 (59.79%) 
[291]

124 (72.51%) 
[171]

<0.01

Poli-Pharmacy 194 (30.27%) 
[639]

23 (15.03%)
[153]

28 (29.47%) 
[95]

80 (34.48%) 
[232]

62 (38.99%) 
[159]

<0.01

Study population between 65 and 75 years of age 

Study population >75 years of age 

P158

We are grateful to all study participant. 
The GEPPO cohort has been designed in the "Ageing & Frailty Working Group” sponsored by ViiV Healthcare Italy.
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BACKGROUND AND OBJECTIVE 

MATERIAL AND METHODS 

 
 
 

RESULTS (cont.) 

Antiretroviral therapy (ART) has increased life expectancy of people 
living with HIV (PLHIV), transforming HIV management into chronic 
care[1]. In ageing PLHIV, the prevalence of comorbidities is 
increasing[2,3]. However, data on excess comorbidity burden in PLHIV 
is scarce.  

This study aimed to characterize the prevalence of chronic non-AIDS 
related comorbidities in an HIV population overall and by age groups, 
compared to a matched, non-HIV control cohort from the general 
population in Germany. 

RESULTS 

Antiretroviral therapy has increased life expectancy of PLHIV, transforming HIV management into chronic care[1]. Despite these recent advances, HIV remains an 
area of high unmet medical need, where the increased prevalence of chronic comorbidities, are contributing for the excess burden for the HIV patient and 
healthcare system, when compared to the general population. This is particularly visible in this study for cardiovascular diseases, chronic renal disease and bone 
fractures due to osteoporosis. Other chronic comorbidities such as diabetes and dyslipidemia, might have the same evolution, given the ageing of the HIV 
population. 
Therefore, an adequate HIV management, including regular monitoring and screening for comorbidities  and adequate ART selection, remain critical to achieve 
continuous improvement of PLHIV health status and reduced burden for the healthcare system. 

CONCLUSION 
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[3] Patel R, Moore T, Cooper V, McArdle C, Perry N, Cheek E, Gainsborough N, Fisher M. An observational study of comorbidity and healthcare utilisation among HIV-positive patients aged 50 years and over. Int J STD AIDS 2016; 27(8): 628-37. 
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Figure 1 - Prevalence of comorbidities, in HIV cohort and matched non-HIV cohort, over the previous 12 months 

This is a retrospective matched case-control study, conducted in a 
health insurance claims database (Health risk Institute Research 
Database), comparing the prevalence of comorbidities in an HIV 
cohort to a matched cohort from the general population (non-HIV).  

Inclusion criteria for HIV+ cohort were: 
• ≥1 HIV ICD-10-GM code in 2014,  
• age ≥ 18 years in 2011 and continuous documentation for the 

following 3 years (index date was the last available HIV ICD-10-GM 
code for HIV in 2014).  

Comorbidities were defined by ICD-10-GM, OPS codes, or on 
treatment for those comorbidities. 
A control cohort was selected from a general, non-HIV population, and 
paired (using a 2:1 control-to-case ratio) based on age, gender, 
residence district, health insurance status and educational level, at 
index date and on the previous 12 months. 

A separated sub-groups analysis was conducted to characterize 
comorbidities in HIV patients under antiretroviral treatment and naïve 
to ART matched with non-HIV patients. Treatment analysis was 
conducted  within the quarter with the first observable HIV ICD-10 
code for HIV in 2014 and the previous 3 quarters. 

Descriptive statistics were used to characterize comorbidity data and 
chi-square tests were computed to detect differences between HIV 
patient and non-HIV patients, at a significance level of 0.05. 

A total of 1,969 HIV patients who met inclusion criteria were matched 
with 3,938 individuals of the non-HIV cohort. Mean age was 48.3 
years (SD ± 12.2) and 83.5% were males for both groups. The majority 
of HIV patients (76.3%) were on ART combinations (Table 1). 

Figure 2 depicts prevalence of cardiovascular disease (CVD), chronic renal diseases (CKD), bone fractures due to osteoporosis, diabetes, dyslipidemia and 
hypertension, by age groups, in the HIV and non-HIV cohorts, respectively, in patients ≥ 40 years old: 

• Consistent with the overall prevalence results, the prevalence of CVD (A), CKD (B) and bone fractures (C), is higher in HIV population, compared to control 
group, for all age groups, suggesting that these comorbidities might have an earlier onset  in HIV patients vs control; 

• Even though there is no statistically significant difference in the overall prevalence of diabetes (D) and dyslipidemia (E), the prevalence of these comorbidities 
are higher in HIV patients ≥60 years old, when compared to the same control age groups; 

• Consistent with the overall prevalence results for hypertension (F), its prevalence is higher in control age groups compared to HIV patients, except for patients 
≥80 years old. 

Table 1 - Sociodemographic characteristics in HIV  
and non-HIV cohorts and HIV treatment 

HIV  
cohort (n=1,969) 

Matched non-HIV 
cohort (n = 3,938) 

Male sex, n (%) 1,644 (83.5) 3,288 (83.5) 

Age (year), mean (SD) 48.3 (12.2) 48.3 (12.2) 

Age groups, n (%) 

21-39 486 (24.7) 972 (24.7) 

40-49 677 (34.4) 1,354 (34.4) 

50-59 481 (24.4) 962 (24.4) 

60-69 177 (9.0) 354 (9.0) 

≥70 148 (7.5) 296 (7.5) 

Insurance status, n (%) 

Member 1,462 (74.3) 2,924 (74.3) 

Family insured 82 (4.2) 164 (4.2) 

Retired 425 (21.6) 850 (21.5) 

Education level, n (%) 
No degree or completed 
vocational training 89 (4.5) 178 (4.5) 

Technician certificate, master 
craftsman certificate 976 (49.6) 1,952 (49.6) 

Bachelor’s degree or master’s 
degree or doctoral degree 643 (32.7) 1,286 (32.7) 

      Unknown degree 261 (13.3) 522 (13.3) 

ART within the quarter with the first observable HIV diagnosis in 2014 or 
the previous 3 quarters (n, %) 
      On ART 1,617 (82.1) - 

      On ART combinations 1,471 (74.7) - 

Not on ART 352 (17.9) - 
Legend: ART, antiretroviral therapy; PI, protease inhibitor; NNRTI, non-nucleoside 
reverse transcriptase inhibitors; NRTI, nucleoside reverse transcriptase inhibitors; 
SD, standard-deviation. 

In Table 3 when looking at the 
subgroups based on ART status, the 
results are consistent and follow the 
same trend of  that observed for the 
overall population: the prevalence of 
cardiovascular disease, HBV and HCV 
coinfections, bone fractures and alcohol 
abuse is higher in all sub-groups of HIV 
patients compared to control, regardless 
of treatment status. However, statistical 
significant is not always achieved.  

Figure 2 - Prevalence of comorbidities, by age groups, in the HIV and non-HIV cohorts 

Table 2 – Mean number of comorbidities, per patient, in the 
previous 12 months 

HIV  
cohort 

mean (SD) 

Matched non-HIV 
cohort 

mean (SD) 
All patients  
(n=5,907) 1.0 (1.3) 0.8 (1.3) 

Patients on ART 
(n=4,851) 1.0 (1.3) 0.8 (1.1) 

Naïve patients 
(n=1,029) 1.1 (1.5) 0.9 (1.2) 

Table 3 – Prevalence of comorbidites in treated (ART) and näive HIV patients compared to their matched non-HIV conrols, over the 
previous 12 months 

 

ART patients Naïve patients 

HIV cohort  
with ART 
N = 1,617 

Matched non-
HIV cohort 
N = 3,234 

Chi-square 
p-value 

HIV cohort  
without ART 

N = 352 

Matched non-
HIV cohort 
N = 704 

Chi-square 
p-value 

Cardiovascular disease, % 12.1% 9.9% 0.0231 16.2% 12.5% 0.1002 
HBV infection, % 6.4% 0.3% <0.0001 3.4% 0.6% <0.0001 
HCV infection, % 9.0% 0.3% <0.0001 7.7% 0.6% <0.0001 
Chronic renal disease, % 4.1% 2.2% 0.0001 5.4% 3.4% 0.1232 
Bone fractures due to osteoporosis 
(wrist, shoulder, hip, spine), % 6.6% 1.8% <0.0001 5.4% 3.1% 0.0715 

Hypertension, % 28.3% 31.8% 0.0121 33.8% 36.2% 0.4393 
Diabetes II, % 7.1% 8.3% 0.133 14.5% 9.8% 0.0237 
Dyslipidemia, % 24.2% 23.7% 0.6508 22.2% 25.6% 0.2242 
Alcohol abuse, % 3.2% 3.1% 0.9535 4.5% 1.1% 0.0005 

40-49 50-59 60-69 70-79 ≥ 80 
HIV Cohort 21.12% 35.55% 61.58% 75.63% 93.10%
Non-HIV Cohort 21.71% 44.59% 62.71% 81.51% 86.21%

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%
%

 o
f p

at
ie

nt
s/

co
nt

ro
ls

 

Hypertension (F) 

40-49 50-59 60-69 70-79 ≥ 80 
HIV Cohort 6.50% 14.97% 30.51% 47.06% 55.17%
Non-HIV Cohort 4.95% 14.03% 20.90% 36.97% 36.21%
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Cardiovascular disease (A) 

40-49 50-59 60-69 70-79 ≥ 80 
HIV Cohort 6.50% 14.97% 30.51% 47.06% 55.17%
Non-HIV Cohort 4.95% 14.03% 20.90% 36.97% 36.21%
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Chronic renal disease (B) 

40-49 50-59 60-69 70-79 ≥ 80 
HIV Cohort 6.20% 4.57% 12.43% 13.45% 20.69%
Non-HIV Cohort 1.62% 2.29% 3.67% 6.30% 8.62%
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Bone Fractures due to osteoporosis (C) 

40-49 50-59 60-69 70-79 ≥ 80 
HIV Cohort 3.55% 7.48% 22.60% 38.66% 51.72%
Non-HIV Cohort 4.87% 11.02% 18.36% 29.41% 31.03%
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Diabetes (D) 

40-49 50-59 60-69 70-79 ≥ 80 
HIV Cohort 16.54% 30.98% 46.89% 68.91% 79.31%
Non-HIV Cohort 17.21% 33.26% 45.48% 61.34% 43.10%
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Dyslipidemia (E) 

When compared to the control group, the HIV population had a higher 
mean number of comorbidities regardless of treatment status (Table 2). 

-3.3% 
p=0.0095 

-0.1% 
p=0.9142 

-0.2% 
p=0.8178 

+2.4% 
p=0.0056 

+4.3% 
p<0.0001 

+8.5% 
p<0.0001 +5.6% 

p<0.0001 +1.9% 
p<0.0001 +0.3% 

p=0.0452 

+0.6% 
p=0.1761 

Hypertension was significantly more prevalent 
in the non-HIV cohort (29.3% for HIV vs. 
32.6% non-HIV; p=0.0095). No significant 
differences were found regarding the 
prevalence of type II diabetes, dyslipidemia or 
alcohol abuse (Figure 1). 

There was a statistically significantly higher prevalence 
in the HIV cohort compared to the non-HIV cohort of the 
following comorbidities (Figure 1): 
• Cardiovascular disease (CVD) - 12.8% vs. 10.4%, 

respectively (p=0.0056);  
• Chronic renal disease (CKD) - 4.3% vs. 2.4% 

(p<0.001)  
• Osteoporotic bone fractures - 6.4% vs. 2.1% 

(p<0.0001).  
• HBV and HCV co-infection were significantly more 

prevalent in the HIV cohort (p<0.0001). 

* 

* 

* 

* * 

* * 

* 

* 

* 

Note: * represents p<0.05 for the difference in comorbidity prevalence in that age group  
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Background 
HIV-infected persons are living longer. Survival gains have 

been accompanied by an incipient burden of key geriatric 

syndromes, such as frialty, which lead to increased 

hospitalization and premature death. Frailty is not yet well 

understood in the context of patients undergoing cART, 

without known comorbidities.  

We performed a pilot study to tentatively investigate the 

determinants of frailty in aviremic, asymptomatic HIV+ 

patients (pts). 

 Materials and Methods 
Inclusion criteria: 
•  >1 year of undetectable 

HIV VL 
•   >1 year of CD4+ count > 

200/mc).  
 

Exclusion criteria: 
•  active organ disease in 

the previous 2 years, 
•   diabetes mellitus, renal 

failure, 
•  <18 y.o.,  
•  pregnancy.  
 We measured: 

•  frailty with the Survey of health Ageing and retirement 

in Europe Frailty Index (SHARE-FI test),  

•  disability with the  

o  Montreal cognitive assessment (MoCA), 

o   physical health questionnaire (PHQ)-2 

following by PHQ-9 in case of a score >3.  

Based on frailty phenotype, three groups were constitued:  

•  prefrails,  

•  frials,  

•  robusts. 

 In these groups plus a group of 20 healthy donors (HD) we 

determined the inflammatory background, detecting 

soluble (s) CD163, sCD14, IL-6 using ELISA tests (R&D 

Systems) on plasma samples.  

Non-parametric tests were used for statistical analysis that  

were performed using GraphPad Prism 6.0. 

 

 

 

Results 
The study population included 41♂ and 39♀, with a median age of 

49.5 y.o., 82.5% Italians, 50% employed, 53.7% smokers, 78.7% 

heterosexuals. 12.5% presented a frail and 28.8% a prefrail 

phenotype, 32.5% presented a mood variation and 51.2% a 

cognitive impairment. 

 

 

 

 

 

 

The frialty phenotype was associated to male gender ( not shown, 

p=0.05), smoker status (p<0.001), HCV serostatus (p=0.03), PI-

based therapy (p=0.002) and cognitive impairment (p<0.001); no 

differences were found in age, CD4 nadir, actual CD4 and year 

living with HIV, CMV serostatus and CMV-DNA in urine.  

Moreover, 100% of frails were affected by mood variation, 

compared to 39% of prefrails and 21% of robust (p<0.001). Frails 

have shown abnormalities of MoCA in 33% of frials, in 77% of 

prefrials and in 27% of robusts (p<0.0001).  
	

Robusts  58.7% (n. 47)

Pre-Frials 28.8% (n. 23)

Frials 12.5% (n. 10) 1.2%  Minimal depression (n.1)
5%  Mild depression (n. 4)

15%  Moderate depression (n. 12)
10%  Moderately severe depression (n. 8)
1.2%  Severe depression (n.1)

67.5%  No depression (n.54)

51.20%  Cognitive Impairment (n.41)

48.8% No Cognitive Impairment (n.39)
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Regarding the plasma levels of inflammatory markers we 

observed for sCD14 an increased levels in frials compare to 

HD (p=0.001), while for sCD163 all HIV population (frial, 

pre-frial and robusts) had higher level compare to HD 

(respectively p<0.0, p<0.001,p>0.0001).  

	

Frials Pre-Frials Robusts HD
0

1000

2000

3000

sC
D

14
 p

g/
m

l

p=0.001

Frials Pre-Frials Robusts HD
0

1000

2000

3000

sC
D1

63
 n

g/
m

l 

p<0.001
p<0.0001

p<0.01

Although our study population was asymptomatic and without known organ diseases, we found a high prevalence of prefrail 

and frail patients with cognitive impairment and depression. Factors associated to frailty were smokers status, HCV 

coinfection, depression, cognitive impairment, PI-based therapy and an increased inflammatory milieu in terms of sCD14. 

Multivariate analysis with a larger sample is needed to confirm these results. 

 

Conclusions  



RESEARCH POSTER PRESENTATION DESIGN © 2015

www.PosterPresentations.com

Effective treatment means HIV in the UK is usually well controlled, and as a result 

opportunistic infections traditionally associated with HIV are now rare¹. The 

success of treatment has contributed to a rapid increase in the number of people 

living with HIV who are aged ≥50 years. An ageing cohort has led to an increase in 

individuals experiencing comorbid conditions associated with ageing² ³. Current 

services may not be set up to meet the needs of an ageing population. The aim of 

this study was to find out what models of care are currently in place for the 

management of HIV positive patients with comorbidities.

Background

Methods

Findings
Types of services

This survey highlights a variety of care models used in units throughout England 

for the management of HIV patients with comorbidities. However, only 27% of 

units surveyed reported any type of service for the management of comorbidities 

and only 5% reported a specialist service for patients with multiple comorbidities.  

Currently there is a lack of evidence as to whether reported models impact on 

clinical or patient reported outcomes. Given the increasing age and burden of 

associated comorbidities in the UK cohort, providing services to meet the needs 

of an ageing HIV population is a clinical priority.    
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An online questionnaire was developed for this study. The questionnaire consisted 

of 20 questions covering general clinic characteristics, types of services for 

patients with comorbidities, GP Services, and questions relating to care 

coordination and management. 

The questionnaire was hosted by ESURV. A link was sent to one HIV consultant in 

every HIV unit in England by the British HIV Association (BHIVA) Audit Committee. 

Data were downloaded from ESURV to Excel for descriptive analysis.  

¹Brighton and Sussex Medical School ²Brighton and Sussex University Hospital NHS Trust

Elaney Youssef¹, Vanessa Cooper², Eileen Nixon², Jaime Vera¹, Juliet Wright¹

The management of comorbidities in older people     
living with HIV in England: a cross sectional survey
The management of comorbidities in older people     

Interpretation
Responses were received from consultants at 44 HIV units. In total 12 (27%) 

provided a service as shown in Table 1. Some HIV units provided more than one 

type of service. Units providing services varied in size; 7 clinics (58%) had a cohort 

of ≤1000 and 5 clinics (48%) had a cohort of >1000.

The most commonly reported service was for the management of a non-

infectious comorbidity in addition to HIV (Table 1). Most frequently these were 

Renal (n=5), Gastroenterology, Oncology, Neurology, or Dermatology (all reported 

4 times) clinics. This type of service was mainly delivered by an HIV clinician and 

non HIV clinician together, in a combination of virtual and in-person 

appointments. 

Dedicated clinics for older people living with HIV were also reported (n=5; 11%). 

Eligibility for this type of clinic was either determined by age (≥50 years) or the 

presence of a comorbidity. Two (5%) HIV units reported specialist services for HIV 

patients with multiple comorbidities. In addition to doctor-led services, 6 (14%) 

units reported having nurse-led clinics for patients with comorbidities. 

GP services

Two (5%) HIV units reported having a GP on site. A further 2 (5%) reported having 

access to a locally enhanced GP service providing enhanced primary care for HIV 

positive patients. 

Care coordination and management

The majority of HIV units (n=36; 82%) reported providing care coordination. Most 

commonly this was delivered by the HIV specialist doctor (n=27), GP (n=18), HIV 

specialist nurse (n=11), or the patient themselves (n=9).

Case management was provided by 11 (25%) units specifically for patients with 

multiple comorbidities. This was mainly delivered by an HIV specialist nurse (n=6) 

or HIV specialist doctor (n=5). Self management support for patients with comorbid 

conditions, provided by 18 (41%) units, was usually nurse led or delivered as part of 

an expert patient programme. 

Type of service Number of HIV units reporting this type 
of service (n=44)

Specialist clinics for the management of 
a non-infectious comorbidity in addition 
to HIV

10 (23%)

Dedicated clinics for older people living 
with HIV

5 (11%)

Specialist services for HIV patients with 
multiple comorbidities 

2 (5%)

Nurse led clinics for patients with 
comorbidities

6 (14%)

Table 1: Reported Services for patients with comorbid conditions
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2013 70.3% 34.4% 5.6% 22.2% 3.4% 78.3% 47.3% 9.0% 38.2% 4.9%
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Figure 2. Comorbidities and risk factors in the overall and sub-group population, by year
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•Antiretroviral therapy (ART) has improved patients’ immune status and significantly reduced AIDS-related
morbidity/mortality. As people living with HIV (PLHIV) age, prevalence of chronic comorbidities, including
cardiovascular disease (CVD) and chronic kidney disease (CKD), are expected to change.
•In this context it is important to characterize the evolution of the prevalence of risk factors and comorbidities.
Such information will inform management of HIV and care and choice of ART in general.
•Objective: To describe the demographics and evolution of HIV-disease markers and comorbidities’ prevalence
in PLHIV in Greece in 2003 vs. 2013.

•Data is derived from AMACS (Athens Multicenter AIDS Cohort Study), a population-based cohort that
prospectively collects anonymised epidemiological, clinical, laboratory and treatment data for PLHIV in Greece.
•Two cross-sectional analyses (2003 and 2013) were performed to collect information on patients’
demographics, HIV disease markers, ART and comorbidities’ prevalence (such as CKD, Cardiovascular
Events, diabetes, dyslipidaemia and hypertension).
•CVD risk estimated by Framingham 10-year Event Risk calculation (FRS)
•eGFR calculation was based on the CKD-EPI formula
•Comparisons using marginal (GEE) and clustered data median regression models excluding missing values

•Availability of new ART and increased ART uptake led to significant immuno/virological improvements, within the
2003-13 decade; PLHIV aged alongside an increase in prevalence of non-HIV related chronic comorbidities,
such as hypertension, dyslipidemia and CKD. This can be observed even though there is a high proportion of
new patients in the cohort over time, and is particularly visible for the subgroup of patients that were alive in both
years (2003, 2013), who potentially have better HIV prognosis.
•The proportion of PLHIV with high FRS increased over time, but the median CVD risk of the cohort slightly
declined, which might be partially attributed to the effective lipid control measures.
•The shift in HIV epidemic paradigm should be addressed with appropriate monitoring and holistic management
of HIV care, in terms of optimal ART selection, and long-term management and prevention of comorbidities
potentially leading to a continuous improvement of the overall health status of the HIV patients. In this context,
effective ART options that balance HIV outcomes with fewer long-term impact on Cardiovascular and renal
diseases would be beneficial for patient’s care and treatment.

• 2,403 PLHIV were identified in 2003 and 4,910 in 2013 (“overall population”). Within this 10-year period there
were over 3,000 new patients entering the cohort and 1,730 contributed for both cross-sections (“subgroup
2003-2013”).
•In 2013 patients were on average older, diagnosed and treated for HIV for longer, compared to those in 2003.
In 2013, PLHIV were more likely to be on ART and triple therapy was more common. When compared to 2003,
in 2013 there was a significant increase in the overall occurrence of cardiovascular events (1.8% in 2003 vs
2.1% in 2013; p<0.001) - Table 1.
• In Figure 1 we can see that the proportion of patients aged 50 or over increased in the overall population
group, from 18.2% in 2003 to 26.9% in 2013. In 2013, PLHIV were more likely to have RNA<50 copies/mL
(72.4% in 2013 vs 34.2% in 2003), and there were more patients with CD4 counts over 500 cell/mL (65.7% in
2013 vs 49.4% in 2003).

Source of funding: This study was supported by Gilead Sciences.
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Figure 1. Distribution of age, ART, HIV-RNA and CD4 cell count by
year

Figure 2. Comorbidities, blood pressure, lipids and creatinince by
year0
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19.0%
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13.7%

65.7%

18.1%

10.0%

6.2%

Overall population Subgroup 2003-2013
(common in both cross-sections)

2003
(n=2,403)

2013
(n=4,910) p-value 2003

(n=1,730)
2013

(n=1,730) p-value

Mean age (years, SD) 41.1 (10.6) 43.8 (11.4) <0.001 40.4 (9.7) 50.3 (9.7) <0.001
Age ≥50 18.2% 26.9% <0.001 15.5% 46.0% <0.001
Gender, male 82.1% 85.4% <0.001 81.8% 81.8% -
Caucasians 95.4% 96.0% 0.019 96.5% 96.5% -
Risk Group <0.001

MSM 58.4% 62.9% 60.8% 60.8% -
IVDU 2.7% 10.1% 1.8% 1.8% -
MSW 36.3% 26.1% 35.3% 35.3% -

AIDS diagnosis 16.2% 13.0% <0.001 261 (15.1) 337 (19.5) <0.001

Median time since diagnosis, years (IQR) 6.0
(2.9-9.0)

6.7
(2.8-13.1) <0.001 5.8

(2.8-8.9)
15.7

(12.7-18.8) <0.001

Patients on ART 76.5% 84.4% <0.001 1368 (79.1) 1662 (96.1) <0.001

Median time on ART, years (IQR) 3.8
(0.5-6.4)

4.5
(1.1-11.0) <0.001 3.9

(0.8-6.5)
13.6

(10.3-16.4) <0.001

Triple therapy (2 NRTI+3rd agent) 63.5% 76.9% <0.001 66.2% 78.7% <0.001
Patients with CD4 count >500 49.5% 65.7% <0.001 54.1% 71.8% <0.001
Patients with viral load <50 copies/mL 41.9% 75.0% <0.001 44.1% 86.6% <0.001
HBV coinfection 7.7% 5.4% <0.001 6.7% 6.7% -
Current smoker 61.0% 63.4% 0.106 59.6% 64.4% 0.137

Median Framingham risk score (IQR) 9.6
(4.3-17.0)%

8.2
(3.9-18.1)% 0.101 9.6

(3.8-16.9)%
15.2

(8.0-26.6)% <0.001

Patients with Framingham Low risk score 52.3% 57.2%

0.527

52.7% 35.5%
<0.001Patients with Framingham Intermedium risk

score 29.5% 20.6% 30.1% 26.3%

Patients with Framingham High risk score 18.2% 22.2% 17.2% 38.2% <0.001
Overall cardiovascular events (ever) 1.8% 2.1%, <0.001 1.6% 3.7% <0.001

Myocardial infarction (ever) 1.3% 1.7% 0.001 1.3% 3.1% <0.001
Stroke (ever) 0.3% 0.4% 0.102 0.3% 0.6% 0.017

Patients on lipid-lowering treatment 3.5% 7.7% <0.001 4.3% 14.0% <0.001

Figure 1. Distribution of age, HIV-RNA and CD4 cell count by year, overall population

Percentages calculated after exclusion of missing values; IQR: interquartile range; AIDS: Acquired Immunodeficiency Syndrome; NRTI: nucleotide reverse transcriptase inhibitor; ART: 
antiretroviral therapy; eGFR: estimated glomerular filtration rate; SD: standard deviation; MSM: men who have sex with men; IVDU: intravenous drug users; MSW: men who have sex with 
women

Conclusions
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• In Figure 2, for the exception of diabetes, there was an increase in the prevalence of chronic comorbidities
including hypertension and CKD (defined as eGFR<60). Also for the sub-group of patients with analysis in both years
there was a significant increase in all comorbidities analysed. This is particular evident for dyslipidaemia, which was
present in two thirds of the patients in 2003 and was further increased by 5.4% in 2013, in the overall population and
by 12.2% in the sub-group analysis. This is further confirmed by the significant increase in the proportion of patients
taking lipid-lowering drugs (3.5% in 2003 vs 7.7% in 2013; p<0.001, in the overall population and 4.3% vs 14.0%;
p<0.00,1 in the sub-group analysis – Table 1), which was accompanied by an improvement in LDL, triglycerides and
total cholesterol – Figure 3.
•For those with data available for FRS calculation in the two time periods (220 and 879 individuals in 2003 and 2013
respectively), the proportion of patients in the high-risk group significantly increased (from 18.2% in 2003 to 22.2% in
2013; p<0.001) – Figure 3.

Table 1: Demographics, HIV markers and Outcomes in 2003 and 2013
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Figure 4. Framingham 10 year CHD risk and eGFR by year, overall population
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Retrospective , cross selectional study on HIV infected patients, above 65 years of age followed in Department of Infectious Diseases of 11 HIV out-patient clinics in Italy. Demographic, 
therapeutic and clinical data were recorded and patients were stratified according to the duration of HIV infection (>20, 10-20 and <10 years). Multimorbidity (MM) was defined 
as the presence of 3 or more non-infectious comorbidities ; polypharmacy (PP) was defined as the presence of 5 or more drug compounds beyond ARVs . Results expressed as 
mean (SD) or median (IQR) for normal and not normal continuous distributed variables; or frequency (%) for categorical variables. Separate multivariate logistic regression were 
built to identify predictors of “not conventional” ARV strategies, including unboosted-PI, mono/dual, NRTI-spearing and TDF-free.

Background and aim of the study

References

Methods

Results

R2 = 0.0027, p=0.4355

Antiretroviral therapy in Italian Geriatric Patients living with HIV/AIDS : 
analysis of the GEPPO cohort 
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HIV-positive patients’ average age is constantly increasing and elderly HIV+ patients are often affected by several comorbidities and treated with multiple medications. Ageing 
with HIV might be associated with several co-morbidities due to long history of immune depression, cumulative viremia and long history of antiretrovirals’ use (ARV)1,2.
The aim of the study is to describe antiretrovirals’ use (ARV) in HIV-infected patients above 65 years of age .

We enrolled 1297 HIV positive patients. Demographic and baseline clinical characteristics are shown in Table 1.
ARV prescription (Figure 1):66.3% triple therapy, 1.64% took more than three drugs 25,98% not conventional ARV strategies . Different ARV distribution stratified according to
duration of HIV infection are shown in Figure 2.
Total multimorbidity frequency was 49.17%(Figure 3), with higher prevalence of hyperlipemia.
Figure 4 shows multivariate logistic regression for use of not conventional ARV strategies. The presence of MM, PP, and male gender were predictive for mono-dual and NRTI-
sparing regimens. Furthermore, PP was significantly associated with TDF-spearing regimens.

Conclusions

Geriatric HIV+ patients have high prevalence of multimorbidity and polypharmacy. A significant proportion of these patients are treated with non-conventional ARV regimens: 
the selection of ARVs seems to be driven by several factors including MM and PP.

1. Guaraldi G, et al. Premature age-related comorbidities among HIV-infected persons compared with the general
population.. Clin Infect Dis. 2011 Dec;53(11):1120-6.

2. Smit M et al. Future challenges for clinical care of an ageing population infected with HIV: a modelling study. Lancet
Infect Dis 2015 Jul;15(7):810-8.

Table 1 - Baseline characteristics
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Gender
- F 16.86% 
- M 83.14%

Age median (ds) 71.3 (4.98)
- [65,69) 45.41% 
- [70,74) 30.4% 
- [75,Inf] 24.18%

Current smoker 25.05%
BMI 25.86 (±9.29)
HIV duration 
(years) 16.83 (±7.6)

<10 years 33.11%
10-20 years 46.5%

>20 years 20%
CD4 Nadir 199 (86-310)
Current CD4 619 (443-794)
CD4 / CD8  median 
e SD 0.97 (1.42)
Viral Load <= 40 94.07%
HBV co-infection 9.6% 
HCV co-infection 12.61% 

Figure 1 – ARV prescription Figure 2 – ARV according to duration of 
HIV infection

Figure 4 – Multivariate logistic regression for use of not conventional ARV strategies

Figure 3– Comorbidities



CD4/CD8 ratio matters to age related health outcomes in HIV infected 
patients with comorbidities, frailty and disability.

Menozzi M1, Dominguez da Silva A2, Malagoli A1, Dolci G1, Santoro A1, Mussini C1 and Guaraldi G1
1 Infectious Disease Clinic, University of Modena and Reggio Emilia  2 Department Infectious Diseases, Hospital Beatriz Ângelo, Loures, Portugal

INTRODUCTION
The life expectancy of people living with HIV has dramatically increased 
and currently, about 50% of infected person in high-income countries are 
older than 50. With this increase in life span, there a risk of developing 
chronic diseases associated with advanced age.
The aging process is often accompanied by chronic comorbid conditions 
frequently associated in complex pictures so called multimorbidity, altered 
functional status and frailty.
CD4/CD8 ratio inversion has been associated to Non-Communicable 
Diseases and frailty phenotype.

CONCLUSIONS

•	Age-related health outcomes result from concomitant processes of 
aging,	inflammation,	HIV	infection,	comorbidities	and	lifestyle.	

•	We found independent associations between routinely performed 
markers of immunereconstitution and important clinical features of 
aging HIVinfected patients: low CD4/CD8 ratio was associated with 
comorbidities alone or aggregated in MM and frailty. 

•	This is a novelty presented by our study: previous studies found 
associations with isolated comorbidities and frailty phenotype.

•	Further studies could be important to integrate clinical geriatric 
syndromes and immunological elements in the aging HIVinfected 
population.

Tab. 1: Patients’ 
characteristics

RESULTS

Fig. 5: Comorbidities 
distribution

Corresponding author: Marianna Menozzi 
marymenozzi@hotmail.com     +390594222428
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OBJECTIVE

The study objective was to describe associations between 
CD4/CD8 ratio and meaningful endpoints of aging with HIV 
(Multimorbidity, Frailty and Disability). 

METHODS
Cross	sectional	study.	Inclusion	criteria:	HIV-infected	adults,	effective	
antiretroviral treatment (HIV-VL<40 copies/ml), access in the Modena 
HIV Metabolic Clinic within 2008 and 2016. 
CD4/CD8	ratio	cut-off	was	set	at	0.8,	Multimorbidity	(MM)	was	defined	
as presence of >2 comorbidities among: cardiovascular events (CVD), 
chronic kidney disease, hypertension (HTN), chronic obstructive 
pulmonary disease (COPD), cancer and diabetes mellitus (DM). Frailty 
was	defined	as	Frailty	Index	>0.31	(Fig.1).	Disability	was	defined	as	
presence	of	>=1	deficit	at	IADL	questionnaire	(Fig.2)	or	Falls	(Fig.3)	
within the last year or SPPB score <9 (Fig.4).

Statistical considerations
After descriptive analysis according to CD4/CD8 ratio, univariate and 
multivariable logistic regression models adjusted for sex and age were 
created to assess relation between CD4/CD8 ratio and MM, Frailty and 
Disability. 

Fig. 1: Frailty Index Fig. 2: IADL

Fig. 4: SPPB

Fig. 3: FALLS

2945 patients were included.

No	differences	were	found	in	disability	
items prevalence according to  CD4/
CD8 ratio group.

Fig. 6: Age related 
outcome distribution

Fig.7 shows logistic regression models to assess CD4/CD8 association
with	study	outcomes:	a	protective	role	of	CD4/CD8	ratio	was	confirmed	
regarding CVD (OR 0.69, 95%CI 0.450.94, pvalue 0.038), MM (OR 
0.60, 95%CI 0.410.88, pvalue 0.009) and frailty (OR 0.65, 95%CI 
0.550.77, pvalue <0.001). Other factors with positive association were 
male sex and age. No association was found between CD4/CD8 ratio 
and disability. 
At further logistic regression models, higher CD4 cells nadir was 
positively associated with high CD4/CD8 ratio, while male sex, MM 
and	frailty	had	a	negative	significant	association.

Fig. 7: Logistic regression analysis
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*NADM (Non-AIDS defining malignancies): more than one event per person is considered












CHANGES IN THE PREVALENCE OF CARDIOVASCULAR, RENAL AND BONE  
CO-MORBIDITIES AND RELATED RISK FACTOR IN HIV-INFECTED PATIENTS IN 
THE SPANISH VACH COHORT: A CROSS-SECTIONAL STUDY IN 2010 AND 2014 
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Significant improvement in HIV therapies and increased treatment 
access have shifted HIV paradigm, from a disease with significant 
mortality burden to a chronic disease[1].  
In 2012, in Central and Western Europe, it was estimated that 33% of 
HIV patients were 50 years old or older; this was also the region where 
the highest increase in the proportion of patients in this age group was 
observed[2]. 
This new paradigm brings new challenges in the management of HIV 
population: 
• Patients are living longer and chronologically ageing[3]; 
• HIV itself is associated with accelerated ageing and development of 

comorbidities at younger age[4]; 
Certain anti-retrovirals are associated with organ-specific toxicities, 
adding impact to other conditions that are age related like diabetes 
and hypertension[5]. 
In this context, it is important to characterize the evolution of the 
prevalence of risk factors and comorbidities. Such information, will 
inform management of HIV care in general, and choice of anti-retroviral 
therapy (ART) in particular[1]. 

BACKGROUND 

METHODS  
 
 

RESULTS (cont.) 

To assess prevalence and evolution of cardiovascular, renal and bone 
comorbidities and related risk factors in HIV-infected patients in Spain. 

The VACH cohort is multicentre Spanish cohort of HIV patients >16 
years-old where data is prospectively collected. Enrolment started in 
1997 and 14,833 subjects from 23 Spanish investigational centers are 
currently included[6]. 
All patients receiving ART with at least one visit in 2010 and at least one 
visit in 2014 were included in this analysis. Two cross-sectional analyses 
were conducted on this set of patients, one in 2010 and another when 
these same patients were 4 years older (2014). Analyzed outcomes 
included prevalence of: 

Comorbidities  
• Cardiovascular events (CV; myocardial infarction, invasive coronary 

procedure, stroke or death by other CV causes); 
• Renal impairment (eGFR<60 mL/min by the CKD-EPI formula, lowest 

value that year); 
• Bone fractures (any location). 

Risk factors 
• Hypertension (systolic blood pressure ≥140 mmHg and/or diastolic 

blood pressure ≥90 mmHg  or taking antihypertensive drugs, ever 
that year) 

• Dyslipidemia [elevated total cholesterol ≥6.2 mmol/l (240 mg/dl), 
and/or decreased HDL-cholesterol ≤0.9 mmol/l (35mg/dl), and/or 
elevated triglycerides ≥2.3 mmol/l (200 mg/dl) ever that year] 

• Diabetes  (diagnosis of diabetes, fasting glucose ≥126 mg/dL, 
casual glucose >140 mg/dL, or taking antidiabetic drugs or insulin, 
ever that year) 

• Secondary osteoporosis  (clinical diagnosis in file) 
• Alcohol abuse [exceeding 3 units/day (42g/day)] 

For completeness, characteristics of the full cohort with at least one 
clinical visit in 2014, are presented at the end. 
Descriptive analysis consisted on number of patients/events and its 
respective percentage over the available information (missing data were 
not considered). 

RESULTS 

While improvements in ART have allowed for better virologic and immunologic outcomes, the high and 
increasing prevalence of comorbidities risk factors requires careful HIV management and adequate 
selection of ART. 

A significant proportion of patients have moderate to high risk of cardiovascular and kidney disease, 
simultaneously. 

Aging, a non-modifiable risk factor, plays a significant role in increasing patients risk of noninfectious 
comorbidities in patients with HIV. Furthermore, results showed a trend in higher prevalence of 
comorbidities and risk factors also in the younger population. It is thus necessary to reinforce a reduction 
in modifiable risk factors, such as ART toxicities. 

Furthermore, ART options with minimal long-term toxicities are needed. 

CONCLUSION 
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EFFECTIVENESS 

9,960 patients met the inclusion criteria and were included in the 
analysis. Socio-demographic and HIV related characteristics of these 
patients are presented in Table 1. 

43% of patients were at least 50 years old in 2014 (Figure 1). 

OBJECTIVE 
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Figure 2 – Prevalence of comorbidities and related risk factors 
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RENAL RISK 

From 2010 to 2014, the prevalence of eGFR <90 mL/min/1.73m2 increased 14% (Figure 3) and the 
proportion of patients on high risk for progression to CKD increased 28% (Figure 4). 

CARDIOVASCULAR RISK 
In 2014, 45% of patients had medium/high risk of coronary heart disease (Figure 5). Of these, 87% also 
medium/high risk of progressing to chronic kidney disease.  
Overall 39% of patients had simultaneously moderate/high risk of CKD and CHD (Table 3) and 
approximately two thirds were on TDF or ABC. 
The proportion of moderate/high risk of CKD patients increases with the Framingham Risk of CHD  strata, 
indicating the need for ART options with reduced toxicity in terms of renal and cardiovascular, 
simultaneously. 

Table 2 – Distribution of patients by regimens and proportion of Framingham moderate/high risk of coronary heart disease (CHD) in 
each D.A.D. renal risk strata 

2010 (N=9,605) 2014 (N=9,512) 

D:A:D Risk of 
Progression to CKD 
Classes 

  ABC TDF Other 
Proportion 

medium/high risk of 
CHD (N=8,843) 

  ABC TDF Other 
Proportion 

medium/high risk 
of CHD (N=8,908) 

Low 17.4% 66.9% 15.7% 22.9% 20.1% 57.9% 22.0% 21.7% 

Moderate 20.5% 57.5% 22.0% 42.3% 23.7% 49.7% 26.6% 48.2% 

High   19.2% 57.6% 23.2% 51.0%   26.7% 43.8% 29.5% 55.4% 

Among ART-experienced, between 2010 to 2014, the 
proportion of patients virologically suppressed increased 
7% and the proportion with CD4 cells count >500 
cells/mm3 increased 8% (Table 1). 

Table 3 – Distribution of patients regimens and proportion of D:A:D moderate/high risk of CKD in each Framingham risk strata 

2010 (N=9,580) 2014 (N=9,817) 

Framingham 
risk of CHD 
strata 

ABC TDF Other 
Proportion  

high/mod CKD 
risk (N=9,151) 

  ABC TDF Other 
Proportion  

high/mod CKD 
risk (N=8,942) 

Low 18.3% 61.4% 20.3% 57.8% 23.1% 52.6% 24.3% 63.9% 

Moderate 21.4% 55.2% 23.4% 77.3% 24.6% 44.6% 30.8% 85.4% 

High 24.8% 52.1% 23.1% 85.2% 30.0% 35.2% 34.8% 91.7% 

Table 1 - Patients characteristics: socio-demographics,  
HIV infection and ART 

2010 2014 
Men (%) 73.3 
Age, years (mean (SD)) 44.0 (20.0) 48.0 (9.1) 
Region of Origin (%)     
      Spain 87.0 
      Immigrants 13.0 
HIV risk factors (%)     
      Injection drug Users (IDU) 39.0 
      Heterosexual 32.0 
      Homosexual  24.6 
      Other or unknown 4.3 
Time since diagnosis, years  
(mean (SD)) 12.6 (7.1) 16.6 (7.1) 

Years since ART initiation  
(mean (SD)) 9.1 (5.8) 13.1 (5.8) 

AIDS (%) 29.7 30.7 
ART (%)     
      ABC – containing 18.6 24.0 
      TDF – containing 58.0 48.3 
      Other* 19.6 26.3 
      No treatment 3.8 1.4 
Initiated ART in 2010 (N=627)     
      HIV RNA <50 copies/mL (%) 19.7 89.7 
      CD4 groups, cells/mm3  
          <350 50.0 14.4 
          350-500 29.2 19.0 
          >500 20.8 66.7 
ART – experienced  (N=9,333)     
      HIV RNA <50 copies/mL (%) 82.2 88.7 
      CD4 groups, cells/mm3  
          <350 22.3 17.1 
          350-500 20.7 18.0 
          >500 57.1 64.9 

*Includes those patients on ABC and TDF simultaneously (14% in 2010 
and 4% in 2014) 

Figure 1 – Distribution of patients by age group in 2010 and 2014  

Figure 3 – Distribution of patients by eGFR classes by CKD-EPI 
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Figure 4 – Distribution of patients by D:A:D risk score 
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Figure 5 – Distribution of patients by Framingham coronary heart 
disease strata 

Approximately 50% of patients with moderate or high risk for progression to CKD (73.3%), have 
moderate/high risk of coronary heart disease (CHD) in the next 10-years (Table 2 – 55.4% for high risk). 

Overall, 37% of patients were simultaneously moderate/high risk of CKD and CHD. In spite the fact that 
toxicities have been associated with TDF (renal) and ABC (CHD), most of those patients were on either of 
these antiretrovirals. 

PREVALENCE OF COMORBIDITIES AND RISK FACTORS 

Except for smoking and alcohol abuse, patients in 2014 
have a higher prevalence of comorbidities and related 
risk factors than in 2010 (Figure 2). 

Within 4 years, a 44% increase in the prevalence of 
history of CV  event was observed. This is concordant 
with the higher prevalence of diabetes, hypertension, 
dyslipidemia and obesity. Diabetes, hypertension and 
dyslipidemia increased between 10% and 45%. For 
history of renal impairment and fracture, the increase 
was 24% and 42%, respectively. 

Poster ID: P166 



Introduction

In most of Western Europe, HIV is considered 
a chronic disease associated with reasonable 
life expectancy. Belgium is at the forefront of 
HIV care, with eleven AIDS reference centers 
and seven reference laboratories established 
across the country to handle HIV diagnosis, 
care, and patient-tracking. There were an 
estimated 14,000 cases of HIV in 2014, with 3 
new cases diagnosed per day [1]. A national 
analysis of the continuum of HIV care in 
Belgium found that 98.2% of diagnosed HIV 
individuals were linked to care and 90.8% 
were retained in HIV care [2]. However, as 
AIDS-related deaths are delayed, physicians 
must consider and plan for the healthcare 
needs of the aging HIV-infected population.

Study Objective & Methodology

The purpose of this analysis is to 1) provide an 
epidemiological “snapshot” of the HIV-positive 
population in Belgium from 2014-2016, and 2) 
determine the prevalence of key non-infectious 
comorbidities (NICMs) that may affect the 
quality and length of HIV-positive individuals’ 
lives. 

Participating centers: 
• St. Pierre University Hospital (n = 4570)
• University of Liege – Sart Tilman (n = 
1321)
• University of Ghent Hospital (n = 1002)
• Erasme Hospital (n = 990)

• All patients assigned unique IDs to protect 
confidentiality
• Study approved separately by the ethical 
committees at all four centers
• Patients included in the study if they received 
follow-up care at least once between June 1, 
2014 and July 1, 2016 

The NICMs considered and the definitions 
used were based on the literature and 
constrained by available data. Only living 
patients considered to be under follow up in 
May 2016 were included.

Results

Summary statistics, 2014-2016

Cohort size (4 centers) (n) 7883

# Living, not lost to follow up (n) 5785

% Female 37.6%

Median age (years) 47

Mean age (years) 46.6

Mean recent CD4 count (cells/mm3) 651.3

Mean nadir CD4 count (cells/mm3) 268.8

Started treatment (%) 94.9%

Smokers (former or current) (%) 37.9%

Hypertension (%) 17.4%

Hepatitis C RNA positive (%) 3.1%

Results (continued)

Epidemiological	“Snapshot”	of	the	HIV-positive	population	in	Belgium,	
2014-2016

Callens, Steven 1; De Wit, Stephane 2; Wyndham-Thomas, Chloe3 ; Goffard, Jean-Christophe4 ; Moutschen, Michel 5; Meuris, Christelle 5; van den Bulcke, Charlotte6 ; 
Fombellida, Karine5 ; del Forge, Marc 7; Razavi, Homie8 ; Gunter, Jessie8
1University of Ghent Hospital, Internal Medicine, Ghent, Belgium; 2St Pierre University Hospital, Infectious Diseases, Brussels, Belgium; 3Erasme Hospital, Immunodeficiency Unit/AIDS Reference Center, Brussels, Belgium; 
4Erasme Hospital, Infectious Diseases, Brussels, Belgium; 5University of Liege – Sart Tilman, Infectious Diseases, Liege, Belgium; 6University of Ghent, Hospital Infectious Diseases, Ghent, Belgium; 7St Pierre University 
Hospital, Clinical Research Unit, Brussels, Belgium; 8Center for Disease Analysis, Lafayette, CO, USA

• Chronic Kidney Disease (CKD): a confirmed 
estimated glomerular filtration rate (eGFR) < 60 
mL/min/1.73m2 for patients with eGFR >60 at 
baseline, or a confirmed 25% decline in eGFR
for patients with eGFR <60 at baseline [3]
• Cardiovascular Disease (CVD): the 
occurrence of myocardial infarction (MI), 
cerebrovascular accident, or invasive 
cardiovascular procedure (coronary artery 
bypass grafting, stenting)
• Diabetes Mellitus (DM): the clinical diagnosis 
of the condition or the prescription of anti-
diabetic drugs or insulin.
• Hodgkin’s lymphoma (HL), Anal cancer (AC): 
diagnosed

1. Degroote S, Vogelaers D, Vermeir P, Mariman A, De Rick A, Van Der Gucht B, et al. Determinants of adherence in a cohort of Belgian HIV patients: a pilot study. Acta Clin Belg. 2014;69(2):111-5.
2. Van Beckhoven D, Buve A, Ruelle J, Seyler L, Sasse A, Belgian HIVCSG. A national cohort of HIV-infected patients in Belgium: design and main characteristics. Acta Clin Belg. 2012;67(5):333-7.
3. Mocroft A, Kirk O, Reiss P, De Wit S, Sedlacek D, Beniowski M, et al. Estimated glomerular filtration rate, chronic kidney disease and antiretroviral drug use in HIV-positive patients. AIDS. 2010;24(11):1667-78.

Conclusions

NICM All 
ages ≤40 41-

50
51-
60 ≥60

DM 5.9% 1.8% 4.5% 10.4% 12.2%

CVD* 2.9% 0.6% 1.5% 4.9% 8.3%

CKD 7.7% 1.7% 5.3% 10.6% 24.9%

AC 0.3% 0.2% 0.2% 0.8% 0.3%

HL 0.5% 0.2% 0.4% 0.9% 0.6%

*excludes	Ghent due	to	lack	of	data

This cross-sectional analysis of cohort data 
from four Belgian HIV reference centers 
provides a summary of the characteristics, risk 
factors, and age-stratified prevalence rates of 
key NICMs of the HIV-infected population. 
Almost 40% of the infected population was 50 
years or older in 2015. High rates of CKD, 
HCV, and DM, particularly in the 51-60 year 
old population, highlight a need for careful 
patient management to avoid premature 
morbidity and mortality from NICMs in addition 
to the management of patients’ antiretroviral 
regimens.

Non-Infectious Comorbidity
Definitions (continued)

Non-Infectious Comorbidity
Definitions

Prevalence of NICM by age, 2014-2016
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We have previously shown that smoking is an independent 
predictor of lower TBS in HIV-positive subjects compared 
to HIV-negative subjects, we now examine the effect of 
HIV-specific factors on TBS. 

The HIV-positive subgroup (N= 201) of the HIV UPBEAT 
cohort were included. We collected demographic, clinical 
history and medication history at baseline visit. 
BMD was measured by dual X-ray absorptiometry (DXA). 
TBS was derived from baseline lumbar spine (LS) DXA 
images using TBS Insight software (v2.2.1).  
Statistical analysis: 
• Between-groups differences: Wilcoxon tests or Analysis 

of Variance (3-level category) where appropriate. Data 
described as median (interquartile range (IQR) unless 
otherwise stated 

• Independent associations between TBS and HIV 
variables of interest: univariate and multivariate linear 
regression.  

• Models were constructed with adjustment for LS BMD, 
age, gender, ethnicity, BMI and current smoking followed 
by forward stepwise inclusion of HIV-specific factors 
identified on univariate testing. HIV-specific factors were 
incorporated in this order: acquisition risk, duration of 
HIV,  nadir CD4+ T-cell count, baseline ART variables, 
with backward selection until a parsimonious model was 
acheived. 

• Interaction between IVDU and PI use at baseline was 
tested. 

T. McGinty1,2, A.G. Cotter1,2, C. Sabin3, J.J. Brady4, A. Macken1, E. Kavanagh5, G. 
McCarthy6, P.W.G. Mallon1,2, HIV UPBEAT Study Group 

 

Methods 

1University College Dublin School of Medicine, HIV Molecular Research Group, Dublin, Ireland, 2Mater Misericordiae University 
Hospital, Department of Infectious Diseases, Dublin, Ireland, 3University College London Medical School, Research Department of 

Infection&Population Health, London, United Kingdom, 4Mater Misericordiae University Hospital, Department of Clinical Chemistry and 
Diagnostic Endocrinology, Dublin, Ireland, 5Mater Misericordiae University Hospital, Department of Radiology, Dublin, Ireland, 6Mater 

Misericordiae University Hospital, Department of Rheumatology, Dublin, Ireland. 

Table 1. Baseline characteristics  

Along with BMD, trabecular bone strength (bone quality) 
is an important facet of overall skeletal strength3. 
The Trabecular Bone Score (TBS) is a recently 
developed non-invasive index of bone quality. TBS has 
not been well studied in HIV-positive subjects. 
 

Results  
Figure 1. TBS differences between (a) mode of acquisition, (b) Smoking 
status, (c) Being on ART and (d) ART drugs in the regimen 

1. Brown TT, Qaqish RB. AIDS 2006; 2. Battalora, Antivir 
Ther, 2016, 3. McCloskey et al,J Bone & Min Res May 
2016 
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The relative impact of antiretroviral drugs and baseline 
immune status on bone quality in HIV-positive subjects: 

results from the HIV UPBEAT cohort 

201 HIV-positive subjects were included the analysis. 

* 

Results 

• While smoking remains an independent predictor of TBS in HIV-
positive subjects, our results  highlight the potential impact of 
immune status and  ART on bone quality. 

• Exposure to Protease inhibitors, but not TDF is significantly 
associated with lower TBS suggesting a potential mechanism of 
injury to bone quality which differs from bone demineralisation and 
BMD loss. 

• Further studies should focus on the clinical utility of TBS to monitor 
bone quality and in fracture risk prediction in HIV 

UCD School of Medicine  
Scoil an Leighis UCD 

Mater Misericordiae  
University Hospital 

Median TBS was lowest in HIV positive 
subjects with IVDU as their acquisition 
risk compared to MSM or heterosexual 
subjects (1.282 [1.186,1.338] vs 
1.343[1.257,1.416] and 1.386 
[1.311,1.473], respectively, P=<0.0001). 
Current smokers had a significantly 
lower TBS compared to non current 
smokers (1.320 [1.230, 1.390] v 1.380 
[1.305 1.475] P <0.0001) 
ART naïve subjects had a higher TBS 
than those on ART (1.438 [1.306, 
1.481] v 1.343 [1.258, 1.421], P=0.005) 
While TDF exposure  was not 
significantly associated with TBS (1.347 
[1.270, 1.422] vs 1.380 [1.265, 1.471], 
P=0.314), those exposed to PIs had 
lower TBS (1.323 [1.248, 1.382]) 
compared to no PI exposure (1.386 
[1.289, 1.452], P=0.005).(Figure 1) 

In univariate testing lower TBS was 
associated with longer duration of 
diagnosed HIV, intravenous drug use, 
lower nadir CD4, being on ART, PI in 
ART regime at baseline, number of ART 
regimes and cumulative PI exposure(all 
P<0.05).  

Characteristics Absolute 
count (%) or 
Median [IQR]  

  Age 39 [33-46] 
Gender: Male  

Female 
119 (59.2%) 
82 (40.8%) 

Ethnicity: African  
Caucasian 

79 (39.3%) 
122 (60.7%) 

Acquisition: 
risk: 
  

Intravenous drug use 
Homosexual sex 
Heterosexual sex 

34 (17%) 
62 (31%) 
105 (52%) 

HIV Duration HIV disease (years) 4.5 [2, 8] 
Specific: Nadir CD4 T-cell count 

(cells/mm3) 
211[128,306] 

  CD8 T-cell count (cells/mm3) 802 [589, 1108] 

  Current CD4 T-cell count 
(cells/mm3) 

471 [351, 664] 

  Cumulative years ART exposure 2.7 [0.5, 5.0] 
  Number of ART regimens 2 [1, 3] 
  Cumulative exposure to PI 

(years) 
0.3 [0, 2.4] 

  Cumulative exposure to TDF 1.3 [0.1, 3.0] 

Table 2: Multivariable linear regression models adjusted for LS BMD, age, gender, ethnicity, BMI and current smoking 
status with HIV related variables added stepwise with predictors of TBS included in subsequent models (i – iv) .  
Model (v): Final model which best predicts lower TBS in HIV positive subjects 

 
 HIV specific variables Effect on TBS 95% C.I P 

(i) Current smoker -0.050 -0.079, -0.011 0.012 
IVDU -0.053 -0.105, -0.002 0.042 

  Duration HIV disease (years) -0.0005 -0.004, 0.003 0.759 

(ii) Current smoker -0.048 -0.0867, -0.009 0.015 
IDVU  -0.045 -0.095, 0.003 0.066 

  Nadir CD4 T-cell count (per 50cells/mm3   ) 0.005 -0.0001, 0.011 0.042 
          
(iii) Current smoker -0.045 -0.085, -0.005 0.027 

IVDU -0.049 -0.099, 0.0009 0.054 
  Nadir CD4 T –cell count (per 50cells/mm3   ) 0.004 -0.001, 0.010 0.122 
  On ART at baseline visit -0.023 -0.079, 0.034 0.428 
          
(iv) Current smoker -0.042 -0.088 , -0.032 0.034 

IVDU -0.036 -0.087, 0.014 0.158 
  Nadir CD4 T –cell count (per 50cells/mm3   ) 0.005 0.0002, 0.010 0.05 
  On PI at baseline visit -0.040 -0.073, -0.003 0.03 
          
(v) Current smoker -0.047 -0.085, -0.008 0.017 

Nadir CD4 T –cell count (per 50cells/mm3  0.005 0.0003,0.011 0.04 
  On PI at baseline visit -0.045 -0.079, -0.011 0.009 

In multivariable regression analyses adjusted for LS BMD, age, gender, ethnicity, BMI and smoking status lower TBS was best 
predicted by a model containing nadir CD4 and receipt of PI-containing ART. (See table 2). Further additional adjustment for 
number of ART regimes or cumulative PI exposure did not significantly effect TBS. There was no significant interaction between 
IVDU and being on PI-containing ART at baseline. 
 

TBS and acquisition risk

Heterosexual MSM IVDU
1.1

1.2

1.3

1.4

1.5

1.6 P<0.001

TB
S

TBS and smoking status

Current smoker Non current smoker
1.1

1.2

1.3

1.4

1.5

1.6

TBS on ART

On ART N=173 Not on ART N=24
1.1

1.2

1.3

1.4

1.5

1.6
P=0.005

TB
S

TBS by ART Regimen

On TDF No TDF On PI No PI
1.1

1.2

1.3

1.4

1.5

1.6
P=0.314 P=0.005

P <0.0001 P <0.0001 

P  = 0.005 
P  = 0.005 P  = 0.314 



n	 EFV+TDF/FTC was associated with a significantly lower risk of incident 
bone events compared to other TDF-containing regimens overall in the VHA

n	 Lower rates of bone adverse events were observed with EFV+TDF/
FTC compared to EVG/c, RPV, and boosted PI TDF-containing regimens 
individually 

n	 The third agent in ART regimens can have a significant effect on the risk of 
bone adverse events associated with TDF

CONCLUSIONS

Bone Outcomes With EFV+TDF/FTC Versus Other TDF-Containing Antiretroviral Regimens Among  
HIV-Infected Veterans: A National Study
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BACKGROUND
n	 Tenofovir disoproxil fumarate/emtricitabine (TDF/FTC) is a common backbone 

in antiretroviral therapy (ART) for treatment-naïve patients infected with human 
immunodeficiency virus (HIV)1

n	 TDF may cause bone toxicity. The magnitude of such side effects is proposed to be 
related to tenofovir plasma concentrations, which vary across regimens2,3:

 • TDF is subject to drug–drug interactions with ritonavir, cobicistat (c), and rilpivirine 
(RPV), which increase tenofovir exposure 

 • No clinically relevant drug–drug interactions have been reported between TDF and 
efavirenz (EFV)

 • The bioavailability of tenofovir is increased by more than 40% following a period of 
once-daily dosing of TDF 300 mg in the fed state4 

n	 Many TDF regimens including RPV/TDF/FTC, elvitegravir (EVG)/c/TDF/FTC, and 
boosted protease inhibitors (PIs) are taken with food, whereas EFV/FTC/TDF is taken 
fasted

n	 An analysis using claims data from a commercially insured population showed lower 
incidence rates for fractures for EFV/TDF/FTC compared to RPV/TDF/FTC, EVG/c/TDF/
FTC, and the overall HIV population in the database5

OBJECTIVE
n	 In treatment-naïve HIV-infected US veterans, we compared bone outcomes in new 

users of EFV-based TDF/FTC regimens versus non–EFV-based TDF/FTC regimens 
associated with increased tenofovir concentrations

• Non-EFV regimens included RPV, EVG/c, and boosted PIs as third agents compared 
overall and separately to EFV 

DISCUSSION

n	 We observed statistically significantly reduced rates of several bone outcomes for 
EFV+TDF/FTC compared to non–EFV-containing TDF/FTC regimens overall and 
individually over an average follow-up time of 1.1 years

 • Lower rates for the composite bone outcome were observed for EFV compared to 
RPV and boosted PIs

 • Lower rates for osteopenia were observed for EFV compared to EVG/c

 • Lower rates for spine and wrist/forearm fractures were observed for EFV compared to 
boosted PIs. Too few events occurred to make comparisons with RPV and EVG/c 

n	 Patient characteristics including age, sex, race/ethnicity, and baseline risk factors were 
effectively balanced between the treatment groups using IPTW; therefore, baseline 
differences in these characteristics are unlikely to explain our findings

n	 Other weighting techniques that improve confounding control at the expense of variance 
(eg, matching weights and stabilized weights) were not qualitatively different, suggesting 
good control of confounding with IPTW

n	 This analysis has the following limitations:

 • IPTW is effective for controlling measured confounders but not unmeasured 
confounders. However, the fact that the results for IPTW were qualitatively similar 
to other methods that minimize bias at the expense of precision (such as matching 
weights) suggests that our findings may be robust to this issue

 • Due to small numbers, we were unable to completely balance a few covariates in the 
RPV comparisons, so residual confounding may be present by baseline viral load, 
coronary heart disease/cardiovascular disease, and age for EFV versus RPV

RESULTS
n	 As shown in Figure 1, 7236 patients out of 33,048 (21.9%) were new users on a 

regimen of interest during the study period

Figure 1. Patient Disposition

Received a diagnosis for HIV infection between January 1, 2003 through
December 31, 2015

N = 33,048

Treated with a fixed-dose combination of TDF/FTC plus (a) EFV, (b) RPV,
EVG/c, or RTV-boosted Pls during the study period

N = 13,366

Showed a pattern of receiving regular VHA care
N = 12,915

Incident-treated patients
N = 7236

FINAL COHORT

EFV+TDF/FTC
n = 4178 (57.7%)

EFV/TDF/FTCa

n = 3353
(80.3%)

EFV+TDF/FTC
n = 825
(19.7%)

ATV
n = 1493
(56.3%)

LPV
n = 653
(24.6%)

DRV
n = 505
(19.0%)

RPV+TDF/FTC
n = 173 (2.4%)

EVG/c/TDF/FTCa

 n = 234 (3.2%)
RTV-boosted Pls

+TDF/FTC
n = 2651 (36.6%)

Excluded those with evidence of
prior treatment

n = 5679

Excluded those not showing a 6-month
pattern of regular VHA care

n = 451

Excluded those not receiving a regimen
of interest during the study period

n = 19,682

aSingle tablet regimen.
ATV, atazanavir; DRV, darunavir; LPV, lopinavir; RTV, ritonavir.
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n	 Historical cohort study designed to examine patients in national Veterans Health 
Administration (VHA) datasets

n	 Exposures included regimens of TDF/FTC with EFV compared to TDF/FTC with RPV, 
EVG/c, or boosted PIs overall and separately

n	 Patients were a treatment-naïve cohort of HIV-infected veterans newly initiating ART

• Patients diagnosed between January 1, 2003 and December 31, 2015 were included 
if they received one of the regimens of interest during the study period and did not 
receive any other ART in the prior 6 months

• Patients were excluded if they received any other ART in the prior 6 months, if they 
had not received inpatient or outpatient VHA services at least 6 months before the 
index regimen, or if they showed evidence of prior exposure to ART, including the 
following6:

   –  The index regimen was a “salvage” regimen 

   –  Pre-index viral loads were below 500 copies/mL 

n	 Primary outcomes included the following:

• Osteoporosis, defined by International Classification of Diseases (ICD)-9/10 codes or 
bone mineral density (BMD) T-scores from radiology reports and clinical notes

• Osteopenia, defined by BMD T-scores from radiology reports and clinical notes 

• Fractures of the hip, wrist, spine, and forearm, defined by ICD-9/10 codes

• A validated natural language processing tool was used to extract BMD T-scores from 
narrative text records7

n	 We used inverse probability treatment weighting (IPTW) to control for confounding by 
indication and selection bias

• IPTW is an extension of the propensity score that provides superior covariate 
balance, can handle censoring, and utilizes all observations in the data set

n	 Covariates included baseline demographics, HIV laboratory measures, bone measures, 
and other key diagnoses/medication exposures 

n	 We used weighted Cox proportional hazards regression models to compare rates of 
bone adverse events in patients who received EFV+TDF/FTC compared to non-EFV 
regimens overall and individually

• In order to avoid overfitting, we excluded outcomes that occurred in fewer than 5 
patients in any one of the treatment groups 

METHODS

Table 1. Unadjusted Baseline Characteristics of HIV-Infected Veterans 
Receiving TDF/FTC Backbone by Category of Third Agent

Characteristic
EFV 

(n = 4178)

All Non-EFV 
Combined 
(n = 3058)

EVG/c 
(n = 234)

RPV 
(n = 173)

Boosted 
PIa 

(n = 2651)

Age, years 50 ± 10.0 49 ± 9.8 49 ± 13.0 48 ± 13.0 50 ± 9.3

Male 4039 (97%) 2933 (96%) 224 (95%) 163 (94%) 2546 (96%)

Race/ethnicity
   White/non-Hispanic
   African American/    
      non-Hispanic
   All others

1257 (30%)

2514 (60%)
318 (8%)

927 (30%)

1777 (58%)
265 (9%)

75 (32%)

125 (53%)
26 (11%)

48 (28%)

106 (61%)
14 (8%)

804 (30%)

1546 (58%)
225 (9%)

CD4, cells/mm3

   <200
   ≥200
   Missing

1298 (31%)
2347 (56%)

533 (13%)

1113 (36%)
1485 (48%)

461 (15%)

61 (26%)
153 (65%)

21 (9%)

23 (13%)
139 (80%)

11 (6%)

1029 (39%)
1193 (45%)
429 (16%)

HIV viral load, copies/mL
   ≤100,000
   >100,000
   Missing

2643 (64%)
923 (22%)
612 (15%)

1912 (62%)
693 (23%)
454 (15%)

145 (62%)
61 (26%)
29 (12%)

137 (79%)
15 (9%)

21 (12%)

1630 (61%)
617 (23%)
404 (15%)

 Bone disease 39 (1%) 29 (1%) 6 (3%) 2 (1%) 21 (1%)

 Prior bisphosphonate use 21 (1%) 18 (1%) 0 (0%) 1 (1%) 17 (1%)

 Osteoporosis risk factors
     Alcohol abuse
   Body mass index, kg/m2

   Depression
   Diabetes mellitus 
   Tobacco use

958 (23%)
   26 ± 5.0      
974 (23%)
569 (14%)

1291 (31%)

736 (24%)
   25 ± 5.1
886 (29%)
364 (12%)
929 (30%)

60 (26%)
   26 ± 5.6

84 (36%)
31 (13%)
70 (30%)

51 (29%)
    27 ± 5.3

68 (39%)
19 (11%)
78 (45%)

625 (24%)
   25 ± 5.1
734 (28%)
314 (12%)
781 (29%)

Data are shown as n (%) or mean ± standard deviation.
aPIs including atazanavir, darunavir, and lopinavir.

Table 2. Incidence of Bone Events for EFV+TDF/FTC Versus Other  
TDF/FTC Regimens

aPIs including atazanavir, darunavir, and lopinavir.
PY, person-years.

Crude Incidence (per 1000 PY)

Outcome
EFV 

(n = 4178)

All Non-EFV 
Combined 
(n = 3058)

EVG/c 
(n = 234)

RPV 
(n = 173)

Boosted 
PIa 

(n = 2651)

Osteoporosis 9.9 15.2 20.7 14.1 14.9

Osteopenia 17.3 17.2 35.0 14.2 16.3

Osteoporosis  
or osteopenia 22.6 26.9 35.0 28.6 26.3

Any major fracture
   Vertebral fracture
   Hip fracture
   Wrist/forearm

9.9
2.1
3.7
3.3

18.5
4.2
3.1
8.2

13.6
6.8

<1.0
6.8

28.6
7.1

14.0
7.1

18.1
3.9
2.6
8.3

Any bone outcome 30.9 42.1 49.2 43.6 41.6

n	 EFV-containing regimens were associated with a significantly lower risk of osteoporosis, 
any major fracture, vertebral fracture, wrist/forearm fracture, and the composite bone 
outcome

n	 There were no significant differences for osteopenia, the combined osteoporosis/
osteopenia outcome, or hip fracture

Figure 2. Adjusted Hazards for Bone Outcomes Associated With 
EFV+TDF/FTC Compared to All Non-EFV Regimens

1.0 3.02.00.90.80.70.60.50.40.30.2

Osteoporosis   0.71 (0.53, 0.96)

Osteopenia   0.96 (0.75, 1.25)

Osteoporosis or osteopenia   0.84 (0.68, 1.04)

Any major fracture   0.57 (0.43, 0.76)

Vertebral fracture   0.44 (0.24, 0.79)

Hip fracture   1.24 (0.70, 2.22)

Wrist/forearm fracture   0.47 (0.29, 0.75)

Any bone outcome   0.75 (0.63, 0.90)

Favors EFV Favors Non-EFV

Data are shown as hazard ratio (95% confidence interval).
 

n	 Compared to EVG/c, EFV+TDF/FTC was associated with a significantly lower risk 
of osteopenia. No significant differences were seen in the combined osteoporosis/
osteopenia outcome and the composite bone outcome. Too few events occurred to 
make comparisons for osteoporosis or fracture

n	 Compared to RPV, EFV+TDF/FTC was associated with a significantly lower risk of 
the composite bone outcome. Too few events occurred to make comparisons for the 
individual outcomes

n	 Compared to boosted PIs, EFV was associated with significantly lower risks of 
osteoporosis, any major fracture, spine fracture, wrist/forearm fracture, and the 
composite bone outcome. No significant differences were observed for osteopenia,  
the combined osteoporosis/osteopenia outcome, or hip fracture

Figure 4. Adjusted Hazards for Bone Outcomes Associated With 
EFV+TDF/FTC Compared to Each Non-EFV Regimen

Osteoporosis
      0.75 (0.53, 0.97)

Osteopenia
      0.66 (0.46, 0.93)
      0.98 (0.76, 1.28)

Osteoporosis or osteopenia
      0.92 (0.67, 1.27)
      0.84 (0.68, 1.05)

Fractures
      Any major   0.58 (0.44, 0.78)
      Spine  0.48 (0.26, 0.87)
      Hip  1.34 (0.73, 2.48)
      Wrist/forearm  0.46 (0.29, 0.75)

Any bone outcome
     1.04 (0.79, 1.38)
     0.78 (0.62, 0.99)
     0.75 (0.63, 0.90)

vs EVG/c
vs RPV
vs boosted Pls

0.5 1.00.80.7 0.90.60.40.30.2 2.0 3.0

Favors EFV Favors Non-EFV

Data are shown as hazard ratio (95% confidence interval). 
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Figure 3. Survival Curve for Risk of Fracture in Patients Receiving 
EFV+TDF/FTC Versus Non-EFV Regimens
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• Cardiovascular events (CVE) amongst HIV-posi�ve pa�ents have become 
an important co-morbidity.

• In addi�on to tradi�onal risk factors (RF), HIV viremia and certain 
an�retroviral (ARV) classes, including PI’s, have been found to correlate with 
CVE.  Specific ARV’s suggested to impact CVE have include abacavir (ABC) 
and lopinavir/ritonavir (LPV/r).

•  To date, the literature  on the impact on ABC on CVE is mixed and 
complicated by factors such as channeling bias, cumula�ve �me on ART, drug 
switches, CVE RF and viremia. 

O���������

•   To characterize CVE at the largest HIV clinic in Canada stra�fied by: 
1)  Pa�ents being an�retroviral-naïve or –experienced
2)  Pa�ents being on ABC or tenofovir (TDF) or switching once between 

the two 
3)  cART ini�a�on before or a�er 2009 

M������

•  This is a retrospec�ve study using pa�ents’ data in the Electronic Medical 
Records (EMR) at Maple Leaf Medical Clinic (MLMC), who started a cART 
regimen of 3 to 7 ARV’s including ABC or TDF for the first �me.  One-switch 
between the two (ABC & TDF) was permi�ed.  Pa�ents were excluded if they 
had a pre-cART CVE.

•  Outcome of interest was CVE: cardiovascular (CAE) or cerebrovascular 
(CEE) events.

•  There were four exposures-of-interest: always on ABC-, always on TDF-, 
first on ABC and switched to TDF- and first on TDF switched to ABC-based 
cART regimens.

•   Sta�s�cal Analysis: 
•  Analyses were stra�fied by 1) those star�ng cART (ARV-naïve) and 
overall (ARV-naïve and –experienced) and 2) �me of cART onset, before 
or a�er January 1, 2009.
• Standard methods were used for summary sta�s�cs and simple 
comparisons
•  Mul�variable Cox regression was carried out with �me to CVE as the 
outcome and �me on ABC or TDF as the exposure of interest. 
Confounders corrected for included:  Framingham five-year risk score and 
�me on PI.
•  Pa�ent data was censored at the first of the following:  CVE date, a 
second switch between ABC and TDF, “lost to follow up”, death, or cut off 
date of data (July 16, 2015).

L����������

• Baseline differences in CVE risk, independent of disease related factors 
may confound the findings.

• Bias due to the SES and demographics of our pa�ents. 

• Time related differences in HIV/CVE treatment and preven�on strategies, 
which are currently more aggressive compared to the study onset. 

• Missing data in pa�ents, which excluded them from our study. 

C����������

•  91% of CVE occurred before 2009 and 80% in ARV-experienced pa�ents

•  ABC was associated with CVE before 2009 in our overall-popula�on and in 
our univariate analyses.  However, ABC was no associated with increased 
CVD in our mul�variate analyses

•  Our mul�variate model showed that the FRS predicted CVE but the longer 
dura�on on TDF or ABC decreased CVE risk

•  The impact of ABC on CVE is s�ll unclear, but this analysis is helpful to 
understan CVE in our clinic.
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•  In total there were 2851 patients, 1439 of whom were antiretroviral-naïve (Table 1). 

• In total, 76 CVE occurred (Table 2): 
• 15 in antiretroviral-naïve and 61-in antiretroviral-experienced (p<0.01). 
• 61/76 of the events were cardiovascular and 15/76 were cerebrovascular (p<0.01). 
• 69/76 CVE were before January 1, 2009 and 8/76 were after January 1, 2009 (p<0.01). 
• 40/76 CVE were on-ABC. 15/76 on-TDF, 19/76-switched from ABC to TDF and 2/76-switched from TDF to 
ABC (p<0.01).
• 21/21 switches occurred prior to 2009 and 38/40 on-ABC remained on it after 2009.

•   The multivariable Cox regression is presented in Table 3:
•  Framingham score (aHR=1.10-per-1-point) and time on PI (aHR=1.11-per-year) increased CVE risk 
•  Time-on-abacavir  (aHR=0.17-per-year) and Time-on-TDF  (aHR=0.13-per-year), both decreased the 
chance of a CVE. 

P 174A���������������:  Gilead Sciences, Canada
C������:  fcrouzat@mlmedical.com 
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n	 In the VHA, ATV-containing regimens were associated with a 
significantly lower risk for MI compared to non-ATV PI-containing 
regimens and a significantly lower risk for the composite of MI or 
stroke compared to INSTI-containing regimens

n	 Further research to elucidate the mechanism for the slower progression 
of atherosclerosis and potential reduced risk of CV events with ATV is 
warranted

CONCLUSIONS

Risk of Cardiovascular Disease Events With Atazanavir-Based Antiretroviral Treatment Regimens 
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BACKGROUND
n	 Bilirubin is a potent antioxidant that inhibits the oxidation of lipids and impacts multiple 

other aspects of the atherosclerotic process1,2

n	 Individuals with Gilbert syndrome, which is characterized by a chronic low-level 
hyperbilirubinemia, have been shown to have ~50% lower cardiovascular (CV) disease 
risk compared to individuals without Gilbert syndrome3,4

n	 Atazanavir (ATV) inhibits the enzyme uridine diphosphate glucuronosyltransferase (UGT), 
leading to an elevation in indirect (unconjugated) bilirubin that is generally asymptomatic, 
but can lead to jaundice or scleral icterus that is reversible upon discontinuation5,6

Adapted from Jansen T, et al. Front Pharmacol. 2012;3:30.7.

n	 In the AIDS Clinical Trials Group 5260s study, subclinical atherosclerosis as measured 
by carotid intima-media thickness progressed more slowly with ATV/ritonavir (r) than with 
darunavir (DRV)/r (P=0.013) at the common carotid artery and more slowly with ATV/r 
than with both DRV/r (P=0.007) and raltegravir (P=0.044) at the carotid bifurcation8

n	 The clinical significance of these differences in atherosclerosis progression is unclear as 
there is limited information on the relative impact of ATV on the risk of CV events

Figure 2. Eligibility Criteria for Patient Selection

Figure 1. Antioxidant Redox Cycle of Bilirubin7

Table 1. Key Baseline Characteristics

Table 2. Distribution of Antiretrovirals

Table 3. Crude Incidence Rates
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STUDY DESIGN AND OBJECTIVE

Study Design
n	 Historical cohort study of treatment-naïve HIV-infected veterans newly initiating 

antiretroviral (ARV) therapy in the Veterans Health Administration (VHA) between 
January 1, 2003, through December 31, 2015

n	 VHA databases from >150 VHA hospitals and 850 outpatient clinics were included, 
representing the largest	integrated healthcare delivery network in the US

Objective
n	 To compare CV events (myocardial infarction [MI] and stroke) in HIV-infected patients 

who received ATV-containing regimens versus those who received non–ATV-containing 
regimens, including other protease inhibitors (PIs), non-nucleoside reverse transcriptase 
inhibitors (NNRTIs), and integrase strand transfer inhibitors (INSTIs)

POPULATION
Inclusion Criteria
n	 All treatment-naïve HIV-infected veterans diagnosed between January 1, 2003 and 

December 31, 2015 who received their first ARV treatment regimen while in the VHA 
healthcare system during the study period

Exclusion Criteria
1. Evidence that the patient was not treatment naïve

• Patients exposed to any ARV agents in the 1-year pre-index period

• Patients whose index regimen was a “salvage” regimen (ie, composed of both a PI and 
an NNRTI or composed of 5 or more agents)

• Patients whose HIV RNA levels before the index regimen were low enough to suggest 
prior ARV exposure (ie, <500 copies/mL) 

2. Patients not demonstrating a pattern of receiving routine care from the VHA (anyone 
who did not have an inpatient or outpatient encounter at least 6 months prior to the 
index date)

DATA COLLECTION AND ANALYSES
n	 Data were used from several national VHA datasets containing over 33,000 HIV-infected 

patients hosted in the VHA’s Veterans INformatics and Computing Infrastructure (VINCI) 
environment. Confounding and selection bias were accounted for through use of inverse 
probability of treatment weighting (IPTW)

• IPTW is an extension of the propensity score that provides superior covariate balance, 
can handle censoring, and utilizes all observations in the data set9

n	 Incidence rates were calculated, and Cox proportional hazards regression was used to 
calculate adjusted hazard ratios (HRs) for CV outcomes associated with ATV-containing 
regimens compared with those receiving non–ATV-containing regimens

n	 Outcomes of interest included MI and stroke

• Diagnosis codes from the 9th and 10th revisions of the International Classification of 
Diseases (ICD) were used to identify MIs and strokes, including 410 (ICD–9) and 
I21–I22 (ICD–10) for MI and 430–434 (ICD–9) and I60–I64 (ICD–10) for stroke

n	 Patients were censored on the first date of any 30-day gap in the index ARV agent, the 
last encounter in the VHA system, or the end of the study period

n	 Although IPTW was used to adjust for selection bias and measured confounders, as 
with any real-world study, the potential for unmeasured confounders cannot be ruled out

• Similar analyses using the more conservative matching weights and stabilized weights 
approaches were not qualitatively different

n	 CV events in the VHA are not adjudicated, but are based on ICD-9/10 diagnosis 
and treatment codes, leading to likely under-ascertainment of events and potential 
misdiagnosis

• Since the Veterans Affairs is both the provider and payer, billing is tied more closely to 
treatments than traditional insurance databases

• This is unlikely to introduce any additional bias since it should not be differential based 
on treatment regimen

n	 No ability to differentiate between type 1 (atherosclerotic) and type 2 (supply/demand 
mismatch) MI

• If the treatment effect is driven by differences in type 1 MI as is hypothesized, this 
would likely bias the results towards the null hypothesis of no difference between the 
comparison groups and inhibit the ability to detect a difference

LIMITATIONS

DISCUSSION
n	 In this population of primarily older males, ATV-containing regimens were associated 

with an adjusted 54% reduced risk of MI compared to other PI regimens

n	 ATV-containing regimens were associated with an adjusted 32% reduced risk of the 
composite MI/stroke outcome compared to INSTI regimens

n	 The crude MI incidence rates in all arms (5.2–13.0 per 1000 person-years [PY]) are 
higher than in previous studies, such as the Data Collection on Adverse Events of 
Anti-HIV Drugs (D:A:D) study10 (3.2 per 1000 PY), reflecting the high CV risk in this 
population

Incident-treated patients
N = 10,404

FINAL COHORT

Received a diagnosis for HIV infection
between January 1, 2003 through

December 31, 2015
N = 33,048

Treated with a PI, INSTI, or NNRTI
during study period

N = 21,289

Excluded those who did not receive an ART
regimen of interest during the study period

n = 13,081

Excluded those who did not show a pattern
of receiving regular VHA care

n = 1193

Excluded those with evidence of
prior treatment

n = 8370

ATV-containing regimens
n = 1532

Non–ATV-containing regimens
n = 8872

PIs
n = 2466

INSTIs
n = 612

NNRTIs
n = 5794

Showed a pattern of receiving regular
VHA care

N = 18,774

n	 After applying IPTW, absolute standardized mean differences in baseline covariates were 
less than 0.1, the usual threshold for meaningful differences. This suggests that IPTW 
adequately controlled for baseline differences in all comparisons

n		 Average follow-up time was 12.8 months (ranged from 9.3 months for INSTIs to 
15.0 months for NNRTIs)

Figure 3. Adjusted Hazards for CV Outcomes Associated With 
ATV vs Non-ATV Regimens (HR, 95% Confidence Interval)

*P=0.016.

Favors ATV Favors Non-ATV

MI or stroke: 0.93 (0.79, 1.09)

Stroke: 1.01 (0.84, 1.22)

Ischemic stroke: 1.04 (0.86, 1.26)

2.000.40 1.00

MI: 0.65 (0.46, 0.91)*

*P<0.05.

MI:
0.71 (0.47, 1.08)

Favors
NNRTI

Favors
ATV

Stroke:
1.05 (0.84, 1.32)

MI or stroke:
0.97 (0.79, 1.18)

Ischemic stroke:
1.07 (0.85, 1.34)

0.2 1.0 2.0

MI:
0.69 (0.30, 1.59)

Favors
INSTI

Favors
ATV

Stroke:
0.70 (0.47, 1.04)

MI or stroke:
0.68 (0.47, 0.97)*

Ischemic stroke:
0.72 (0.48, 1.08)

0.2 1.0 2.0

MI:
0.46 (0.26, 0.82)*

Favors
Other PI

Favors
ATV

Stroke:
0.90 (0.66, 1.22)

MI or stroke:
0.80 (0.61, 1.06)

Ischemic stroke:
0.91 (0.66, 1.22)

0.2 1.0 2.0

ATV vs NNRTI ATV vs INSTIATV vs Other PI

Characteristic
ATV

(n = 1532)
Non-ATV PI
(n = 2466)

NNRTI
(n = 5794)

INSTI
(n = 612)

Age, years    50 ± 9.6     49 ± 9.3     50 ± 10.0     50 ± 13.0

Male 1473 (96%) 2167 (88%) 5486 (95%) 580 (95%)

Race
     White/non-Hispanic
     African American/non-Hispanic
     All others

464 (30%)
930 (61%)

    96   (7%)

   716 (29%)
 1259 (51%)

     190   (8%)

1770 (31%)
3360 (58%)

    428   (8%) 

215 (35%)
317 (52%)

    58   (9%)

Body mass index, kg/m2 26 ± 9.6 25 ± 9.3 26 ± 10.0 27 ± 13.0

CD4 count, cells/mm3 
     <200
     ≥200
     Missing

442 (29%)
709 (46%)
381 (25%)

 743 (30%)
 913 (38%)
 809 (33%)

1543 (27%)
2998 (52%)
1253 (22%)

117 (19%)
365 (60%)
130 (21%)

HIV viral load, copies/mL 
     ≤100,000
     >100,000
     Missing

947 (62%)
277 (18%)
308 (20%)

1264 (51%)
 443 (18%)

  758 (31%)

3406 (59%)
1093 (19%)
1295 (22%)

410 (67%)
108 (18%)
  94 (15%)

Abacavir 583 (38%)   955 (39%) 1361 (23%) 171 (28%)

Dyslipidemia 213 (14%)   263 (11%)   824 (14%) 150 (25%)

Diabetes 204 (13%)   274 (11%)   761 (13%) 112 (18%)

CHD/cerebrovascular disease 149 (10%)  200   (8%)   615 (11%)   80 (13%)

Hypertension 534 (35%)  678 (28%) 2029 (35%) 267 (44%)

Illicit drug abuse 212 (14%)  253 (10%)   645 (11%)   67 (11%)

Statin treatment 147 (10%)   194   (8%)   679 (12%) 128 (21%)

Tobacco use 433 (28%)  552 (22%) 1625 (28%) 217 (35%)

Data are shown as n (%) or mean ± standard deviation.
CHD, coronary heart disease.

Antiretroviral N Within-Class %

Other PIs 2466 —

Lopinavir 1260 51%

Darunavir 435 18%

Nelfinavir 362 15%

Fosamprenavir 169 7%

Indinavir 172 7%

NNRTIs 5794 —

Efavirenz 5130 89%

Nevirapine 483 8%

Rilpivirine 150 3%

INSTIs 612 —

Raltegravir 275 45%

Elvitegravir 204 33%

Dolutegravir 133 22%

NRTIs 10,404 —

Tenofovir DF 6655 64%

Zidovudine 2004 19%

Abacavir 1322 13%
DF, disoproxil fumarate; NRTIs, nucleoside reverse transcriptase inhibitors.

Outcome

Crude Incidence Rate (per 1000 person-years)
ATV

(n = 1530)
Non-ATV PI
(n = 2466)

NNRTI
(n = 5794)

INSTI
(n = 612)

MI 5.2 10.8 6.9 13.0
Stroke 18.3 30.6 18.0 37.5
Ischemic stroke 17.7 28.3 17.1 33.0
Hemorrhagic stroke 0.6 3.4 1.3 6.5
MI or stroke 23.0 39.0 24.6 51.2

Presented at HIV Glasgow 2016, October 23–26, 2016, Glasgow, UK



REDUCTION OF IMMUNE ACTIVATION IN HIV INFECTED 
PATIENTS AFTER INTRODUCING PITAVASTATIN

Bernal Morell, Enrique; Martinez, Mónica; Bravo, Joaquin; Vera, Francisco; Martinez, Onofre; Galera, Carlos; Muñoz, Angeles; 
Marín, Irene; Alcaraz, Antonia; Cano , Alfredo; Valero, Salvador; Gomez Verdu, Jose Miguel; Torres, Ana; Minguela, Alfredo.
REINA SOFIA HOSPITAL INFECTIOUS DISEASE UNIT MURCIA Spain; MORALES MESEGUER HOSPITAL INFECTIOUS 
DISEASE UNIT MURCIA Spain; SANTA LUCIA HOSPITAL INFECTIOUS DISEASE UNIT MURCIA Spain; VIRGEN DE LA 

ARRIXACA HOSPITAL INFECTIOUS DISEASE UNIT MURCIA Spain; REINA SOFIA HOSPITAL CARDIOLOGY UNIT 
MURCIA Spain; VIRGEN DE LA ARRIXACA HOSPITAL IMMUNOLOGY SERVICE MURCIA Spain

BACKGROUND

Pitavastatin is a new statin highly effective in lowering cholesterol, but its effect on the immune system 
in HIV infected patients is unknown. The aim of this study was to evaluate the effects of pitavastatin on 
immune activation in HIV patients receiving antiretroviral treatment. 

RESULTS

CONCLUSIONS

Ø Pitavastatin is safe and significantly reduces the levels of Total cholesterol, triglycerides and c-LDL, and 
increase levels of APO A1 in HIV-infected patients on antiretroviral therapy. 
ØAdditionally, pitavastatin decreases immune activation and therefore might reduce non-AIDS events 

MATERIAL AND METHODS:

After 24 weeks, there 
was a significant 
decrease in Total 
Cholesterol, 
cholesterol-LDL, 
triglycerides and 
CD38-mean 
fluorescence intensity 
(MFI) in CD4+CD28+ 
T lymphocytes

Significance p	<0.001 p	<0.001 p	=	0.027 p	=	0.034 p	=	0.007

Ø Total Cholesterol, cholesterol-LDL and ApoA1 were 
not affected. 

Ø Significant increase of CD38-MFI in CD4+CD28- T 
lymphocytes

Clinical trial was carried out to compare hypocholesterolemic diet plus pitavastatin versus only diet at 
24 weeks in HIV infected patients with hypercholesterolemia on antiretroviral treatment. All subjects 
underwent serial analytical initially and at 24 weeks collecting cholesterol and apolipoprotein A1 and B 
levels, besides determination of immune markers. Student test for paired data was used to compare 
changes of the parameters analyzed. 

PITAVASTATIN	+	
DIET

GROUPS DIET

3	(10%) WITHDRAWN 5	(23.8%)

51	± 11	years MEAN	AGES 47	± 9	years
21	(70%) 14	(66.6%)

14	(46.6%) NNRTIS 7	(33.3%)
11	(36.6%) Protease	

inhibitors
7	(33.3%)

1	(3.3%) Integrase	
inhibitors

1	(4.7%)

DIET	GROUP

(3106.71±1171.3 to 4230±1021.2 ; p = 0.012)

Total patients: 51
• Diet group: 21
• Pitavastatin plus Diet Group 30

P178



ExtensiveExtensive vascularvascular phenotyping -- forfor the detection ofof subclinical atheromatosisatheromatosis,ExtensiveExtensive vascularvascular
arteriosclerosis

vascularvascularvascular
and

phenotypingphenotypingphenotyping
arterial

phenotyping forforfor thethephenotyping
hypertrophy

the
-

detectiondetectiondetection
and

detectiondetection
its

ofofof subclinicalsubclinicaldetection
association

subclinical atheromatosisatheromatosissubclinical
with

atheromatosisatheromatosis,atheromatosis
internationalarteriosclerosis

cardiovascular
andand arterialarterialarteriosclerosis
prediction

arterial hypertrophyarterial
scores

hypertrophyhypertrophy
in

hypertrophy andandhypertrophy
human

its associationassociation withwithand
immunodeficiency

with internationalwith
virus

internationalinternational
infectedcardiovascular

individuals
cardiovascular
individualsindividuals:
cardiovascularcardiovascular

:: a
predictioncardiovascularcardiovascular

aaaa single
prediction

singlesingle-
predictionpredictionprediction

singlesingle--center
scoresprediction

centercenter study
Psichogiou Mina1, Arida Katerina2, Papadopoulou Martha1, Papaioannou Theodoros G3, Lazarini Argyro2, Konstantonis George D2, Petrikkos Panagiotis4

Daikos George L1, Kitas George D5, Sfikakis Petros P2, Protogerou Athanasios D6

1Laikon Hospital, First Department of Internal Medicine, Medical School, National and Kapodistrian University of Athens, Greece; 2Laikon Hospital, First Department of
Propaedeutic Internal Medicine, Medical School, National and Kapodistrian University of Athens, Greece; 3Ippokration Hospital Cardiology Athens, Greece; 4251 Hellenic
Airforce V.A. General Hospital Internal Medicine Athens, Greece; 5University of Manchester, Manchester, UK Rheumatology, Dudley Group NHS Foundation Trust
Machenster United Kingdom; 6Laikon Hospital, Department of Pathophysiology, Cardiovascular Prevention and Research Unit Medical School, National and Kapodistrian
University of Athens, Greece;

Background: Advances in the treatment of HIV infection have led to dramatic decreases in AIDS-related mortality, extension in expected
survival and to the emergence of age-related comorbidities, such as cardiovascular disease (CVD). Accelerated subclinical arterial damage
has been widely identified in human immunodeficiency virus (HIV)-infected individuals and has arterial site-specific predilection [1]. The
increased incidence of CVD in HIV-infected individuals is mediated [2] and predicted [3] by the presence of subclinical arterial damage.
Various CVD risk prediction scores -derived mostly from general populations - are used for CVD prevention in HIV-infected individuals. All
scores underestimate the presence of subclinical arterial damage in these populations and exhibit low agreement [4]. No mortality-based
comparison studies and no consensus exist regarding the best available CVD risk prediction score for HIV-infected individuals. We
performed (i) extensive vascular phenotyping to detect subclinical arterial damage of all types of arterial pathology at different arterial
beds, and (ii) tested/compared the association of the 4 most widely applied CVD risk prediction scores with the presence of subclinical
arterial pathology.
Materials and methods: Consecutive HIV-infected individuals, free of CVD, underwent by the same technician vascular tests for the detection of 
• atheromatosis (common/internal carotid and femoral bed plaque, ankle-brachial index)
• arteriosclerosis (common carotid elasticity, aortic pulse wave velocity) and 
• arterial hypertrophy (common carotid intimal-medial thickness). 
The “European Society of Cardiology (ESC)”, “Framingham (FR)”, “American Heart Association/American College of Cardiology (AHA/ACC)” and “the data collection on 
adverse effects of anti-HIV drugs study (DAD)” scores were assessed. Logistic regression and ROC analysis and c-statistics were applied.

Table 1. Descriptives of the population. Continuous
variables are presented as mean ± standard
deviation or median (interquartile range) and
categorical variables as percentages
Demographics
Age	(years) 40.8	±11.5
Male	Sex	(%) 92.5
HIV-related	characteristics
Disease	duration	(months) 36	(16	- 87)
CD4	at	vascular	tests	(cells/m3) 594.7	± 298.9
CD4	nadir	(cells/m3) 254.0	(120.0	- 355.0)
Individuals	with	HIV-RNA	<50c/ml	(%) 71.9
HAART-naïve	individuals 25.3
Treatment	duration	(months) 21	(3	- 50)
Main	CVD	risk	factors
Body	mass	index	(kg/m2) 24.6± 3.9
Smokers	

current- (%) 52.2
ex- (%) 15.7

Smoking	(pack	years) 16.3	± 26.2
Hypertension	(%) 17.9
Dyslipidemia (%) 28.4
Diabetes	(%) 3.7
Systolic	blood	pressure	(mmHg) 124.5	± 12.8
Diastolic	blood	pressure	(mmHg) 76.8	± 9.9
Glucose	(mg/dl) 89.2	± 14.7
Cholesterol	(mg/dl) 186.9	± 39.7
Low	density	cholesterol	(mg/dl) 122.5	± 41.5
High	density	cholesterol	(mg/dl)	 44.5	± 11.9
Triglycerides	(mg/dl) 140.7	± 70.9
eGFR (mL/min	per	1.73m2) 133.6	± 19.5

Cardiovascular	medication
Blood	pressure	lowering	drugs	(%) 9
Lipid	modifying	drugs	(%) 11.9
Glucose	lowering	drugs	(%) 3.0
Antiplatelet	drugs	(%) 3.0

Results: Out of 134 participants (92.5 % males; age 40.8 ±11.5 years) (Table1) the 76.1% had at least one type of subclinical arterial pathology, 60%
arteriosclerosis, 35.3 % arterial hypertrophy, 31.6 % atheromatosis (Table 2). The ESC, FR and DAD scores presented statistically significant and
consistent association with combined as well as with almost each type of arterial pathology in separate. On the contrary, the AHA/ACC score failed to
associate with any type of arterial pathology. The ESC, FR and DAD scores, but not the AHA/ACC score detected the presence of combined arterial
pathology (Table 3). The FR-10year-CHD score had higher area under the curve than all other scores (AUC: 0.756, p<0.001l; c-statistics p<0.05 versus all
other scores).

Conclusions: This single-center, single-operator vascular phenotyping study in HIV-infected individuals suggests that: (i)
extensive subclinical arterial pathology of all types is present in this population; (ii) the ESC, DAD and FR scores, but not the
AHA/ACC score, associate with and detect all types of subclinical arterial pathology.
References
1. Protogerou AD et al. The Additive Value of Femoral Ultrasound for Subclinical Atherosclerosis Assessment in a Single Center Cohort of 962 Adults, Including High Risk Patients with Rheumatoid Arthritis, Human Immunodeficiency Virus Infection and Type 2 Diabetes Mellitus.
PLoS One. 2015;10:e0132307. 2. Currier JS et al. HIV and Atherosclerosis: Moving From Associations to Mechanisms and Interventions. Ann Intern Med. 2014; 160:509-10. 3. Mangili A et al. Markers of atherosclerosis and inflammation and mortality in patients with HIV
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Table	2.	Association	by	logistic	regression	analysis	
between	various	cardiovascular	risk	scores	and	types	
of	subclinical	arterial	pathology
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Arterial	pathologies	combined

Atheromatosis*	at	any	arterial	bed	(%)

no																									(%) 69.4

at	1	arterial	site	(%) 9.0

at	2	arterial	sites	(%) 10.4

at	3	arterial	site	(%) 5.2

at	>4	arterial	sites	(%) 6.0

Arteriosclerosis

no																	(%) 40

at	least	1	criterion	(%) 51.5

2	and	more	criteria	(%) 8.5

Arterial	hypertrophy

No 64.7

at	least	1	criterion	(%) 19.5

2	and	more	criteria	(%) 15.8

Any	type	of	arterial	pathology	(%) 76.1

Cardiovascular	risk	scores

ESC-10y-cardiovascular	disease	mortality 2	(1-3)

ESC-10y-cardiovascular	disease	event 6	(3-9)

FR-10y-coronary	heart	disease	event 8.3	(5.6-13.4)

FR-10y-cardiovascular	disease	event 10.8	(7.1-19.1)

FR-10y-myocardial	infraction 4.0	(2.3-8.6)

AHA/ACC-10y-cardiovascular	disease	event 5.3	(3.3-9.3)

DAD-5y-coronary	heart	disease	event 2.4	(1.4-3.7)

Cardiovascular	risk	scores Exp B		(95	Confidence	Interval)

Any	type	of	arterial	pathology

ESC-10y-cardiovascular	disease	mortality 2.4	(1.1	- 5.5)

FR-10y-coronary	heart	disease	event 1.3	(1.1	- 1.5)

FR-10y-myocardial	infraction 1.4	(1.2	- 1.7)

AHA/ACC-10y-cardiovascular	disease	event 1.1	(0.9	- 1.0)

DAD-5y-coronary	heart	disease	event 1.7	(1.5	- 2.6)

Atheromatosis

ESC-10y-cardiovascular	disease	mortality 3.0	(1.8	- 5.0)

FR-10y-coronary	heart	disease	event 1.3	(1.1	- 1.4)

FR-10y-myocardial	infraction 1.4	(1.2	- 1.5)

AHA/ACC-10y-cardiovascular	disease	event 1.4	(1.2	- 1.8)

DAD-5y-coronary	heart	disease	event 2.1	(1.5	- 3.0)

Arteriosclerosis PWV>10m/sec

ESC-10y-cardiovascular	disease	mortality 1.3	(0.9	- 1.8) 2.5	(1.6	- 3.9)

FR-10y-coronary	heart	disease	event 1.2	(1.1	- 1.3) 1.2	(1.1	- 1.3)

FR-10y-myocardial	infraction 1.3	(1.1	- 1.4) 1.2	(1.1	- 1.4)

AHA/ACC-10y-cardiovascular	disease	event 1.1	(0.9	- 1.2) 1.2	(1.1	- 1.4)

DAD-5y-coronary	heart	disease	event 1.2	(1.0	- 1.5) 1.5	(1.2	- 1.7)

Arterial	hypertrophy
Left	common

Carotid
IMT>0.9mm

ESC-10y-cardiovascular	disease	mortality 1.4	(1.1	- 1.8) 1.5	(1.2	- 1.9)

ESC-10y-cardiovascular	disease	event 1.2	(1.1	- 1.2) 1.1	(1.1	- 1.2)

FR-10y-cardiovascular	disease	event 1.2	(1.1	- 1.3) 1.1	(1.0	- 1.2)

FR-10y-myocardial	infraction 1.1	(1.0	- 1.2) 1.2	(1.1	- 1.3)

AHA/ACC-10y-cardiovascular	disease	event 1.1	(0.9	- 1.1) 1.1	(1.0	- 1.2)

DAD-5y-coronary	heart	disease	event 1.2	(1.1	- 1.4) 1.3	(1.1	- 1.5)

Table	3.	Association	by	logistic	regression	analysis	between	various	
cardiovascular	risk	scores	and	types	of	subclinical	arterial	pathology

Source	of	funding:	This	study	was	supported	by	Gilead	Sciences	
Hellas



• To compare endothelial dysfunction between 3 cell groups by measuring
changes in peripheral levels of circulating endothelial cells (CECs),
endothelial progenitor cells (EPCs), and circulating angiogenic cells
(CACs), as well as changes in immune activation markers at week 24
after initiation antiretroviral treatment. Correlations with virological,
immunological, and clinical parameters were also assessed.

Design: A 24-week prospective, case-control and comparative pilot
study of antiretroviral-naïve HIV-infected individuals who started a
darunavir (DRV)- or rilpivirine(RPV)-based regimen and age/sex-
matched non-HIV-infected volunteers to compare changes at week 24
from baseline in levels of CECs, EPCs, and CACs, as well as changes
in immune activation markers.

Study Population: 24 antiretroviral-naïve HIV-infected individuals 
consecutively attended in the outpatient clinic of our hospital between 
January 2012 and April 2012 were included.

• Inclusion Criteria:
- Plasma viral load between 20,000 and 80,000 copies/m

before starting therapy.
- Starting a regimen containing darunavir/ritonavir plus

tenofovir/emtricitabine or rilpivirine plus
tenofovir/emtricitabine.

• Exclusion Criteria:
- Subjects with history of acute illness, cardiovascular events

(in the last 6 months), or cardiovascular risk factors.

Participants were classified according to their antiretroviral regimen
started:
1) Darunavir (DRV group): ritonavir-boosted darunavir plus

tenofovir/emtricitabine (n=12); or 2) Rilpivirine (RPV group):
rilpivirine plus tenofovir/emtricitabine (n=12), an Additional 24 non-
HIV-infected volunteers matched by gender and age (±3 years) with
the HIV-infected individuals were also included.

Assesments:
Blood samples were obtained from all participants before starting
antiretroviral therapy and 24 weeks later in the DRV and RPV groups,
and in non-HIV-infected subjects.

Fresh blood samples were labeled with the following antibody
combinations: 1) V450-CD45, FITC-CD34, PerCP-Cy5.5-CD31, PE
Cy7-CXCR4 (eBioscience), and PE-D133 (Milteny) for evaluation of
circulating endothelial cells; and 2) APC-Cy7-CD3, APC-CD4, V500
CD8, PE-Cy7-CD45RO, FITC-HLA-DR, PerCP-Cy5.5-CD38, and
PEPD-1 for evaluation of changes in immune activation. The analysis
was carried out using FlowJo software (9.2.3v) according to the gating
strategy described in Figure 1.
All analyses were performed using SPSS, version 16 (SPSS Inc.,
Chicago, Illinois, USA).

FIGURE 1.

Objectives

Variable Endothelial Cell Function Restoration after Initiation of two Antiretroviral Regimens 
in HIV-Infected Individuals.
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Background
Initiation of antiretroviral therapy reduces hyperactivity of the immune system;
however, the effect on endothelial cell function is incompletely characterized.1
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Results

Methods

•The study population comprised 48 participants (24 HIV-infected individuals and 24 non-
infected volunteers). Both HIV groups completely suppressed viremia and had significantly 
increased CD4 T-cell counts after 24 weeks of treatment.
• HIV-infected subjects had higher levels of activation markers than the control group in 
CD8 T-cell populations at baseline; these decreased after 24 weeks of treatment but 
without reaching the levels of the control group.
• No statistical differences in immune activation were seen between the DRV and RPV 
groups (Figure 2).

FIGURE 2

•Levels of CECs were higher and levels of EPCs and CACs lower in HIV-infected patients 
than in the control group. At week 24, all these parameters were similar between the DRV 
group and the control group but not the RPV group (Figure 3).
• An unfavorable association was observed between RPV, age, and increased number of 
CECs.

Conclusions
Restoration of circulating levels of EPCs and CECs in DRV-treated patients was greater
than in those treated with RPV, suggesting ongoing endothelial repair mechanisms.

Reference:
1. Torriani FJ, Komarow L, Parker RA, et al. Endothelial function in human immunodeficiency virus-
infected antiretroviral-naive subjects before and
after starting potent antiretroviral therapy: The ACTG (AIDS Clinical Trials Group) Study 5152s. J Am
Coll Cardiol. 2008; 52(7): 569-76.

Legends
Figure 1. Gating strategy for endothelial populations. Lymphocytes and monocytes were gated
according to morphological parameters (FSC/SSC). CD45 and CD34 expression were then used to
define the EC and CAC populations. For each subset, CD31+CXCR4+ cells were selected by defining
CACs in CD45lowCD34+ subset and ECs in the CD45–CD34+ subset. The CD133 marker was
analyzed to discriminate EPCs and CECs. Beads were also gated for absolute count analysis.
Figure 2. Immunological responses to initiation of cART. Immune-activation levels measured by the
frequency of CD38+HLA-DR+ CD8 T (left panel). Levels of the exhaustion marker PD-1 in the CD8 T
(righ panel).
Figure 3. Endothelial response to cART initiation. Frequencies of (CEC, right), (EPC, middle) and
(CAC, right) are shown at baseline and the end of the study (W24). Data uninfected volunteers
represented by empty dots. Light grey dots correspond to RPV and dark grey to DRV group.

FIGURE 3

The frequency and absolute counts of the following cell populations: ECs (CD133–
CD31+CXCR4+CD34+CD45– cells), EPCs (CD133+CD31+CXCR4+CD34+CD45–
cells), and CACs (CD31+CXCR4+CD45lowCD34+ cells) were determinate.
Activation and exhaustion markers were also analyzed in CD4 and CD8 T-cell
populations (CD38+HLADR+ and PD-1+ cells, respectively).



Background

CARDIOVASCULAR RISK FACTORS AND 
USE OF LIPID LOWERING THERAPY IN A 
COHORT OF HIV POSITIVE PATIENTS WITH 
HIGH CARDIOVASCULAR RISK

•Studies have shown HIV positive patients have increased risk of
cardiovascular disease compared to matched controls with the same risk
factor profile [1]

•Cardiovascular disease is a common cause of death amongst people
living with HIV. The BHIVA UK mortality audit 2005/6 found cardiovascular
disease caused 14.4% of deaths not directly related to HIV [2]

•Research into cause of increased risk in HIV patients is ongoing. Lifestyle
factors and medication toxicities likely contribute. Evidence suggests
persistent immune activation and chronic inflammation play a part

Results – Cardiovascular Risk Factors

•70.3% (26/37) on statin prior 2014 (incl 2 on fenofibrate, intolerant statin)
•29.7% (11/37) not on statin, 36.4% (4/11) subsequently commenced statin

•Patients not on statin:
•GP informed of QRISK 2 score in 63.6% (7/11)
•GP not informed 36.4% (4/11), 1 refused permission
•Of 7 patients where GP was informed:

•4 subsequently commenced statin
•3/4 started in HIV clinic, 1/4 started by GP
•Average 9 months to commencement statin (range 4-16 months)

•Of 4 patients commenced on statin:
•Able to calculate % reduction in non HDL cholesterol in 3 out of 4
•Average reduction in non-HDL cholesterol at 4 months 27.8% (range
14.5-37%)

•No patients achieved 40% reduction by 8 months (note target
introduced 2014 NICE guidelines)

•None referred to lipid clinic
•Of 7 patients not commenced on statin:

•2 referred to lipid clinic + 1 offered but declined referral

Authors: Dr Johanna Denman and Dr Kaveh Manavi, Queen Elizabeth Hospital Birmingham. Contact: johannadenman@nhs.net

Aims
•Review contributors to cardiovascular risk in our highest risk patients

•Review lipid management within this patient group with reference to NICE
guidelines 2008 (recommended statin if 10 year cardiovascular risk
>20%) [3]

Methods

•Selected patients with QRISK 2 score greater than 20% in 2014 from the
clinic database (excluded if failed to attend follow up for 12 months)

•Recorded data including:
•Demographics
•CD4 count, viral load and anti-retrovirals (at first visit in 2014)
•Contributors to QRISK 2 - age, sex, ethnicity, smoking status, diabetes,
family history (angina/heart attack in first degree relative <60), CKD
4/5, AF, hypertension (blood pressure + whether on anti-hypertensives),
total and HDL cholesterol and BMI

•Reviewed Lipid management:
•Recorded whether on statin. If not, recorded permission to write to GP
and whether QRISK2 score and need for statin communicated with GP

•Recorded whether subsequently commenced statin and whether
achieved 2014 NICE guidelines GC181 [4] aim of 40% reduction non-
HDL cholesterol within 4 or 8 months and whether referred to lipid clinic

Results

•39 patients with QRISK 2 score >20% in 2014 identified out of 1444
patients in clinic database

•Two excluded as did not attend follow up for 12 months
•Total of 37 patients included

•Demographics:
•Median age 60 (range 30-75)
•35 men and 2 women (94.6% vs 5.4%)
•73% White British, 13.5% African, 13.5% other ethnic minorities

•HIV control:
•Median CD4 count 612 cells/mm3 (range 121-1828)

•10.8% (4/37) CD4 <350 cells/mm3

•5.4% (2/37) CD4 <200 cells/mm3

•Viral load undetectable (<40 copies/ml) 89% (33/37)
•95% (35/37) viral load <50 copies/ml

•Anti-retrovirals:
•54.1% on 2NRTI + NNRTI, 24.3% on 2NRTI + PI
•Others on various other combinations
•1 not on treatment

Risk Factor Number (n=37) %
Current Smoker 15 40.5
Ex-smoker 1 2.7
Total Cholesterol >4 mmol/L 25 67.6
HDL Cholesterol <1 mmol/L 15 40.5
BP - Systolic >140 or diastolic >90 mmHg 16 43.2
BP - On anti-hypertensives 18 48.6
BMI >30 kg/m3 12 32.4
Diabetes (Type 2) 14 37.8
Family History - Angina/MI FDR <60 8 21.6
CKD stage 4/5 1 2.7
History of AF 3 8.1

Results – Lipid Management

Conclusions

Areas for improvement:
•Modifiable risk factors (smoking, hypertension, lipids, weight) contributed
significantly to high CVD risk in our cohort. Lifestyle changes should be
promoted and supported better in HIV clinics

•Need to involve GPs in management CVD risk. A standardized letter
template has been developed in our clinic requesting GPs assistance in
managing modifiable risk factors, to be sent to GP when a patient with high
CVD risk is identified by QRISK 2 score >10%

•Follow-up after commencing statin: NICE guidelines recommend consider
increasing dose if 40% reduction in non-HDL cholesterol is not achieved
within 3 months. Once a statin is commenced lipids should be monitored
and reviewed to ensure the target reduction is achieved. If not achieved
consider adherence, optimize diet and life style measures and consider
increasing the dose of statin. This should be done at the next clinic visit
after statin is commenced (if >3 months)
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Premature	  cerebral	  atherosclerosis	  	  
in	  HIV-‐Infected	  individuals	  in	  Lisbon:	  
a	  caro:d	  ultrasound	  and	  transcranial	  Doppler	  study	  
António	  Pais	  de	  Lacerda1,	  Marta	  Melo4,	  Pedro	  Coelho2,	  Paulo	  Bap;sta3,	  Fá;ma	  Soares3,	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Luis	  Caldeira4,	  Emília	  Valadas4,	  	  Vitor	  Oliveira3	  

Background:	  Premature	  atherosclerosis	  has	  been	  linked	  
to	  human	  immunodeficiency	  virus	  (HIV)	  infec;on	  and/or	  to	  
an;retroviral	  treatment	  [1].	  Caro;d	  in;ma-‐media	  thickness	  
(CIMT)	  and	  pulsa;lity	   index	  (PI)	  accessed	  by	  caro;d	  duplex	  
ultrasonography	  (CDU)	  and	  transcranial	  Doppler	  (TCD),	  may	  
be	  useful	  markers	  [2,3,4].	  	  
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HIV	  	  -‐	  Cardiovascular	  risk	  -‐	  A	  complex	  interplay	  

Tradi:onal	  CV	  risk	  factors	   HIV	  related	  	  CV	  risk	  factors	  
	  

•  Non-‐	  modifiable	  
•  Family	  history	  
•  Ethnicity	  
•  Age	  

	  

•  Controllable	  
•  High	  blood	  pressure	  
•  Dyslipidaemia	  
•  Hyperglycaemia	  
•  Smoking	  

	  

Tradi;onal	  cardiovascular	  
disease	  (CVD)	  risk	  factors	  are	  
the	  major	  players	  in	  
determining	  increased	  caro;d	  
in;ma-‐media	  thickness	  	  
	  among	  HIV	  infected	  pa;ents	  
in	  Brazil	  	  [5]	  	  
	  

•  Non-‐	  modifiable	  

	  
•  Controllable	  

•  Inflamma;on	  	  
•  	  immune	  dysfunc;on	  	  

•  CD4+ T cell <200/µL à 
associated AMI [6]	   

•  CD4+ T cell <500/µL à 
combined CV endpoints – 
independent of ART [7]	   

•  Long	  term	  complica;ons	  in	  
pa;ents	  with	  poor	  
immunological	  recovery	  
despite	  virological	  successful	  
HAART	  in	  Dutch	  ATHENA	  
cohort.	  [8]	  	  

HIV	  Materials	  and	  
methods:	  	  
•  Subclinical evidence                        

of atherosclerosis           
was assessed by:	  

Caro:d	  and	  cerebral	  circula:on	  
were	  evaluated	  by	  CDU	  and	  
TCD	  in	  forty	  HIV1-‐infected	  
Caucasian	  men	  followed	  in	  a	  
HIV	  follow-‐up	  outpa;ent	  	  
hospital	  clinic	  	  
Data	  registered:	  	  
•  HIV	  infec:on	  	  “lab”	  story	  
•  CD4+	  T-‐cell	  current	  and	  nadir	  
•  current	  and	  zenith	  viral	  load	  
•  HIV	  drug	  classes	  with	  

dura;on	  of	  an;retroviral	  
therapy	  (ART)	  

•  Cardiovascular	  risk	  scores	  

Sta:s:cs	  
Mul;variate	  regression	  analysis	  
and	  Pearson's	  correla;on	  
coefficient	  were	  used	  to	  find	  
rela;onships	  between	  echo/
Doppler	  data	  and	  HIV	  storyline	  
data	  and	  tradi;onal	  
cardiovascular	  risk	  scores	  	  	  	  	  

In	  conclusion	  
•  In	   this	   series,	   HIV	   infec;on	   showed	   an	   associa;on	  
with	  premature	  cerebral	  atherosclerosis,	  even	  at	  low	  
cardiovascular	   risk	   scores,	   and	   independently	   of	  
therapies	  employed	  and	  treatment	  ;me.	  	  

•  gPI	  may	  be	  an	  early	  marker	  of	  atherosclerosis	  in	  HIV-‐
infected	  people	  with	  CD4+	  nadir	  <400	  cells/mm3.	  

•  There	  is	  a	  need	  to	  evaluate	  these	  parameters	  in	  a	  
larger	  number	  of	  HIV	  infected	  people,	  including	  elite	  
controllers.	  	  

 

	  	  

	    Cardiovascular Risk Scores  The sample 

Inclusion	  criteria	  
	  
•  HIV	  follow-‐up	  outpa;ent	  
hospital	  clinic	  	  

	  	  	  	  (H.	  Santa	  Maria	  -‐	  	  2011-‐2013)	  
	  
•  HIV-‐1	  infec;on	  
•  Caucasian	  
•  Men	  
	  
	  (Conveniance	  sample)	  

Exclusion	  criteria	  
	  
Past	  history:	  
•  Stroke	  /	  TIA	  
•  Known	  	  CAD	  /	  MI	  
•  >60	  years	  old	  

Not	  considered	  
	  
•  AIDS	  defining	  diseases	  
•  Co-‐infec;ons	  
•  Body	  mass	  index	  
	  

Framingham	  Score,	  2008	  
D’Agos:no	  et	  al.	  Circula,on.	  2008	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
hYp://cvdrisk.nhlbi.nih.gov/	  
	  
	  
	  

Atherosclero,c	  Cardiovascular	  
Disease	  (ASCVD)	  
Goff	  et	  al.	  Circula,on.	  2014	  

hnp://tools.acc.org/ASCVD-‐Risk-‐Es;mator/	  

	  
	  

The sample – Clinical data 
Pre-EchoDoppler 
Questionnaire 
•  Age	  /	  family	  story	  
•  High	  blood	  pressure	  
•  Diabetes	  Mellitus	  	  
•  Dyslipidemia	  
•  Tobacco	  smoking	  
	  

From	  the	  clinical	  files	  
Nadir	  /	  actual	  	  lympho	  T	  CD4+	  
Zenith	  /actual	  	  viral	  load	  	  
ART	  Dura;on	  /	  Other	  therapies	  
Systolic	  BP	  
Blood	  sugar	  
Total	  Cholesterol	  /	  HDL-‐Cholesterol	  
	  

 
Carotid and vertebral ultrasound: 
CIMT (high if  > 0,9 mm) 
Plaques and extracranial stenoses 
Transcranial Doppler: 
Systolic velocities (SV), diastolic and mean 
gPI (high if >  1.2) 
Intracranial Stenosis (SV > 160 cm / s) 

“Normal”	  Ultrasonographic	  /	  Doppler	  values	  

Results	  

CV	  risk	  scores	  
Ø  Framingham	  Risk	  Score	  	  	  	  

Risk	  at	  	  10	  years:	  8,5±6,6%	  
Ø  ASCVD	  

10	  years	  risk:	  7±4%	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
All	  life	  risk:	  49±10%	  

Ø  SCORE	  
§  Risk	  Stra:fica:on	  
	  	  	  	  	  Low	  35%;	  Moderate	  55%	  
§  Fatal	  event	  at	  10	  years	  
<1	  -‐	  35,0;	  1	  -‐	  32,5;	  2	  -‐	  15,0;	  	  3-‐4	  -‐	  7,5	  

N=	  40	  HIV1+	  ,	  Men,	  	  
mean	  age	  49.4±5.9	  years	  
	  
•  Mean	  dura:on	  of	  HIV	  

infec:on	  :	  16,7	  +/-‐	  4,9	  
years	  (7	  –	  25,9)	  

•  ART	  classes:	  
Ø 	  100%	  ART	  
Ø 	  100%	  NRTI	  	  
Ø 	  92,5%	  NNRTI	  
Ø 	  80%	  PI	  

CD
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Extracranial	  circula:on	   Intracranial	  circula:on	  
CIMT:	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Mean:	  0,92	  ±	  0,13	  mm	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
CIMT	  >	  0,9	  mm:	  67,5%	  	  
Plaques:	  	  37,5%	  (15	  pts)	  
Extracranial	  stenosis	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
5%	  	  (13%	  with	  plaques)	  

gPI:	  
Mean	  :	  	  0,81	  ±	  0,13	  
	  	  	  	  	  (0,46	  –	  1,07)	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
gPI	  >	  1,2	  :	  0%	  

Intracranial	  stenosis	  :	  	  0%	  

Nadir	  CD4+	  	  	  Subgroup	  analysis	  
(100,	  200,	  300,	  400	  e	  500	  célls/µL)	  
Nadir	  CD4	  <400	  cells	  /	  uL	  was	  associated	  
with	  a	  ↑0.12	  	  gPI	  (on	  average)	  	  
	  Regression	  analysis	  nadir	  <	  or	  >	  400	  
cells	  /	  uL	  with	  significant	  effect	  on	  gPI	  	  	  	  	  	  	  
(p	  =	  0.039)	  

No	   sta;s;cally	   significant	   linear	   associa;ons	   were	  
found	   	  between	  dura;on	  of	   infec;on,	  ART	  classes	  or	  
cardiovascular	  risk	  scores	  with	  CDU	  or	  TCD	  data.	  	  

Viral	  Load	  
95%	  undetectable	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
(<40	  copies	  /	  ml);	  
5%	  (two	  individuals):	  43	  
and	  76	  copies	  /	  mL.	  
max	  viraemia	  	  (cp	  /	  mL)	  
Average:	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
381417	  ±	  858,	  881	  
Minimum:	  746	  
Maximum:	  4584260	  



Background 
 Anti-Retroviral Treatment (ART) has led to improvements in life  expectancy, 
but chronic diseases, including cardiovascular disease (CVD), have emerged as a 
major factor of morbidity and mortality among the HIV-infected patients.  
 Increased CVD risk in HIV-infected patients is a combination of virus, host 
and antiretroviral therapy factors. 
 Traditional CVD risk prediction tools have questionable accuracy in this 
population. Only the D:A:D algorithm has been specifically developed for HIV 
patients.  
 

Objective 
a) To describe the prevalence of CVD risk factors in a  HIV-infected population 

using various CVD risk prediction tools. 
b) To categorize study population according to CVD risk. 
c) To compare the results calculated by standard CVD risk assessment tools 

with those of the D:A:D risk equation. 
 
Materials & Methods  
• Cross-sectional study conducted in "Evaggelismos" General Hospital in 

Athens. 
• Patients attending the outpatient HIV clinic during the period March 1st - 

May 7th 2016 were included. 
• 120 participants in total 

 
 
 
 

Data Collection 
• Structured questionnaire  
• Hospital’s Electronic Databases (Emrora, NADIS) 
• Laboratory investigation 
 

Statistical Analysis 
Agreement between CVD risk equations was assessed using Weighted Cohen’s 
kappa coefficient (Κ) with 95% CIs. 
 

CVD risk equations & Risk stratification 
 
 
 
 
 
 

Results 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Prevalence of traditional CVD risk factors 
 
 
 
 
 
 
Estimated CVD risk 
 
 
 
 
 
 
 
 
 
 
 

Comparison of various CVD risk equations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• When 3 categories of risk were used, agreement among equations was poor 
(K<0,2). 

• However, when categories "low-risk" and "medium-risk" were merged into 
one ("non-high risk"), Cohen's K resulted in significantly better agreement 
among algorithms (in some cases Κ≈ 0.7). 

• Disagreement, in first case, is mainly attributed to the fact that general 
population algorithms tend to classify the majority of people as “low-risk”, 
while D:A:D, shifts the majority of them to the “medium-risk” category. 

• All algorithms have a considerable degree of agreement when classifying 
the patients as “high-risk”. 

Conclusions 
• Virologic control is the primary target, but value of CVD risk assessment 

should not be underestimated. 
• D:A:D tool should be preferred  for  HIV-patients. 
• Need for Anti-smoking/Dyslipidemia interventions 
• Need for more HIV specific risk assessment tools 

 
 

Cardiovascular Risk Assessment Using Various Tools  
in an HIV  Cohort in Greece 

   

Zouzia Evmorfili1, Kakalou Eleni2, Papastamopoulos Vasileios2, Kakkavas Theodoros2, Dimas Dionysios1, Rosenberg Theophilos1, Skoutelis Athanasios2 
 

1 National and Kapodistrian University of Athens, School of Medicine, MSc International Medicine & Health Crisis Management, Athens Greece 
2 “Evaggelismos” General Hospital, Infectious Diseases Department, Athens Greece 

Inclusion criteria Exclusion Criteria 
HIV-positive status Overt CVD disease 
Age 18 - 70 Diabetes Mellitus Type I 

FRAMMINGHAM  
CVD 

FRAMMINGHAM 
HCHD 

SCORE PROCAM CUORE QRISK2 D:A:D 

LOW <10% 0 – 5% <1% <10% <3% <15% <1% 
MEDIUM 10 – 20% 6 – 19% 1 – 4% 10 – 20% 3 – 20% 15 – 20% 1 – 4% 
HIGH >20% ≥20% ≥5% >20% >20% >20% ≥5% 

CHARACTERISTIC VALUE  95% CI 

SOCIODEMOGRAPHIC CHARACTERISTICS 
Male  97 (81.5%) 73.6 – 87.5 
Greek Nationality 90 (76.3%) 67.8 – 83.0 
Mean Age (SD) 41.9 (SD=10.47) - 
Age range 22 - 70 - 

PATIENT HISTORY 
HIV Type I 117 (98.3%) 94.1 – 99.5 
HIV diagnosis (years) mean (range) 4.24 (0.08 – 23.79) -  
HIV diagnosis (years) median (range) 2.98 (0.08 – 23.79) -  
CD4≥350 cells/mm3 85(73.3%) 64.6 – 80.5 
ART treatment 114 (95.8%) 90.5 – 98.2 
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5,90% 5,90% 
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COMPARISON OF AGREEMENT BETWEEN D:A:D & OTHER RISK EQUATIONS  
(2 CATEGORIES = HIGH-, NON-HIGH-RISK) 

  FRAMINGHAM  
CVD 

FRAMINGHAM  
HCHD 

SCORE PROCAM QRISK2 CUORE 

D:A:D   

Κ 0.729 0.191 0.434 0.595 0.266 0.206 
95% Ci 0.475 – 0.982 -0.104 – 0.485 0.092 – 0.775 0.278 – 0.912 -0.070 – 0.602 -0.137 – 0.548 
p-Value <0.001 0.047 <0.001 <0.001 0.004 0.002 

COMPARISON OF AGREEMENT BETWEEN D:A:D & OTHER RISK EQUATIONS  
(3 CATEGORIES = HIGH-, MEDIUM, LOW-RISK) 

  FRAMINGHAM  
CVD 

FRAMINGHAM  
HCHD 

SCORE PROCAM QRISK2 CUORE 

D:A:D   

Κ 0.167 0.082 0.136 0.086 0.049 0.107 
95% CI 0.073 – 0.262 0.019 – 0.145 0.053 – 0.218 0.016 – 0.155 -0.02 – 0.101 0.027 – 0.187 
p-Value <0.001 0.011 <0.001 <0.001 0.017 0.007 



Myocardial	Inflammatory	Changes	Before	and	After	Antiretroviral	Therapy	
(ART)	in	HIV	Infected	Patients	with	Advanced	Disease
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Conclusions
Subclinical myocarditis was common in patients with HIV-associated advanced
disease (CD4+ T lymphocytes <200 cells/μL); and resolved spontaneously after
ART initiation in most patients. Three patients developed myocarditis after ART
initiation with no apparent associated infectious cause, suggesting a possible
role of immune restoration disease. In one of them, myocardial inflammation
caused heart failure requiring clinical management for one year. Awareness of
this condition may improve management of patients with advanced HIV
infection. More research is needed to determine the role of HIV infection in the
development of subclinical myocarditis.
Figure 1. We show two images obtained by cardiac magnetic resonance belonging to the same patient. A) No images suggestive of myocarditis before the
start of ART were observed. B) After the sixth week of antiretroviral therapy, late enhancement seen in the interventricular septum suggestive of myocardial
inflammation were observed.

Introduction

The effect of immune restoration with ART on HIV-related cardiac
inflammation is unknown. We looked for the presence of myocarditis before
and after ART initiation in patients with HIV-advanced disease.

Methods

Myocardial inflammatory changes were studied with MRI, using Lake –
Louis Consensus Criteria for myocarditis in ART-naïve HIV-infected adults
with CD4+ T cells counts <200 cells/μL at ART initiation and 6 weeks later.
Myocardial function was assessed with transthoracic echocardiogram (TTE)
(Figure 2).

Troponin I, pro-BNP (heart injury biomarkers), serum antibodies for
Toxoplasma gondii, Trypanosoma cruzi, Epstein-Barr virus,
Cytomegalovirus, and plasma PCR for cardiotropic viruses (HHV-6, HHV8,
Coxsackie virus and Human Parvovirus B19) were measured. Immune
activation and lymphocyte differentiation were analysed by flow cytometry.

Results

17 patients were enrolled, 15(88%) were men. At baseline, a median age
was 34 yo and CD4+ count 46 cells/μL. No patients had cardiovascular-
related symptoms at enrollment (Table 1).

Among those with baseline myocardial inflammation (n=6), 3(50%) had
systolic dysfunction and 1 had diastolic dysfunction. None had
cardiovascular-related symptoms. Among the five patients with myocardial
inflammation at week six, 2(40%) had systolic dysfunction, 2 (40%) diastolic
dysfunction and one more had both. One patient progressed to symptomatic
heart failure after ART initiation. He had the most severe baseline systolic
dysfunction with a left ventricle ejection fraction (LVEF) of 41%, which
resolved with medical treatment after 1 year of follow-up (LVEF 61%).

No myocardial inflammation at baseline and at 6 weeks was observed in 8
(47%) subjects. 4(23%) had baseline inflammation that spontaneously
resolved after 6 weeks; inflammation persisted after 6 weeks of ART in 2 of
6 patients, and 3 more developed new inflammation after ART. Baseline and
6 week IgG for T. gondii, CMV and EBV were frequent and not associated
to myocardial inflammation.

No evidence of past or present T. cruzi or Coxsackie virus was found. No
association was found between myocardial inflammation and HPVB19,
HHV-6 or 8. Through the gating strategy shown in Figure 3 we determine
cell differentiation and activation of T lymphocytes CD4 + and CD8 + which
was unrelated to the presence of myocarditis at any moment.

Figure 3. Gating strategy for flow cytometry analysis.

We summarized in Table 2 the frequency of myocardial inflammation,
myocardial dysfunction, pulmonary hypertension and the presence of HHV6,
HH-8, and Parvovirus B19 at baseline and six weeks after ART initiation in
all subjects.

1) Friedrich MG, Sechetem U, Schulz-Menger J. et al. Cardiovascular magnetic resonance in myocarditis: A JACC White
Paper. J Am Coll Cardiol. 2009;53: 1475 – 1487.

2) Vasan RS, Levy, D. “Defining diastolic heart failure: a call for standardized diasgnostic criteria. Circulation. 2000;
101:2118 - 2121.

Table 2. Summary of results
Variable Baseline n(%) 6 weeks n(%)

Myocardial inflammation 6 (35) 5 (29)
Systolic dysfunction (LEVF <60%) 5 3
Diastolic dysfunction 2 3
Systolic – diastolic dysfunction 1 0
Pulmonary hypertension (TTE) 1 1
HHV6 PCR in Plasma 0 1
HHV8 PCR in Plasma 1 2
Parvovirus B19 PCR in Plasma 2 0
CD4+ cells/μL. 46 (18 – 81) 208 (90.5 – 205)
CD4+/CD8+ ratio 0.063 (0.048 - 0.092) 0.25 (0.131 – 0.326)
HIV – RNA copies/mm3 449967 (227367 – 740959) 143 (87 – 502)
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Before ART After ART

No Myocarditis MyocarditisA B

Figure 2. We use advanced techniques of doppler
echocardiography to determine the diastolic function.

Table 1.	Cardiac	Imaging	Evaluation

Before	ART After	ART

# Myocarditis LVEF PASP DD PE Myocarditis LVEF PASP DD PE

1 - 64 5 - - + 60 22 - -

2 + 55 35 - - - 65 29 - -

3 - 58 30 - - + 64 35 - -

4 - 69 34 - - - 72 5 - -

5 - 68 30 - - + 71 20 - -

6 - 72 3 - - - 65 31 - -

7 + 41 20 - - + 50 33 SRP -

8 - 68 26 SRP - - 73 30 - -

9 - 56 28 SRP - - 78 39 SRP -

10 + 72 24 - - - 74 29 - -

11 - 65 20 - - - 73 33 SRP -

12 + 70 8 - - + 70 7 - -

13 - 71 30 - - - 65 43 - -

14 - 62 31 - + - 65 34 - -

15 + 56 33 - - - 70 23 - -

16 - 67 30 - + - 54 20 - -

17 + 65 48 - + - 56 33 - -

Ẋ 6 65 30 2 3 5 65 30 3 0
DD:	Diastolic	dysfunction.		PASP:	Pulmonary	artery	systolic	pressure	(mmHg).	PE:	Pericardial	effusion.	
SRP:	Slow	relaxation	pattern	(TDE	240	ms,	E/A	<1,	E’/A’	<1).2





Lipid profile in HIV patients with long term ART:
Darunavir vs. Raltegravir vs. Rilpivirine
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Background
The long-standing use of antiretroviral therapy (ART) in association with 
dyslipidemia and cardiovascular events has previously been thoroughly studied. 
Protease inhibitors (PIs) have been linked to an increased risk of dyslipidemia 
when compared with other ART groups such as integrase inhibitors (INIs) or 
non-nucleoside reverse transcriptase inhibitors (NNRTIs), namely, Rilpivirine. 
Our aim was to describe the lipid profile outcome of three different drugs 
(Darunavir, Raltegravir and Rilpivirine) in a real life situation.

Materials and Methods
We conducted an observational study in our Infectious Diseases Department. 
Eligible subjects included HIV-1 infected adults, with sustained virological 
suppression (HIV viral load <20 copies/ml), under an ART regimen consisting 
of a backbone of two nucleoside reverse transcriptase inhibitors (NRTIs) plus a 
third agent, for at least one year (2015): Group 1: Darunavir; Group 2: Raltegravir; 
Group 3: Rilpivirine.
We evaluated the changes in lipid profile in these groups, comparing the 
differences in total cholesterol (TC), high-density lipoprotein (HDL), low density 
lipoprotein (LDL), triglycerides (TG). The first evaluation was made at baseline 
just before starting Darunavir, Raltegravir or Rilpivirine and the last evaluation 
was at current time. Our patients at baseline were without ART for at least one 
year or under a regiment of two NRTIs plus a third drug: PIs, NNRTIs or INIs.

Results
A total of 192 patients was included in this study, 72.4% were males and a the 
mean age was 47,2 years old.
At baseline we had 50 patients without ART; 97 in a PIs regiment, such as, 
Atazanavir (52 patients), Lopinavir (26 patients), Darunavir (10 patients), 
Fosamprenavir (6 patients) and Saquinavir (3 patients); 42 patients in a NNRTIs 
regiment with 35 under Efavirenz and 7 under Nevirapine; in an INIs regiment 
we just had 3 patients, all with Raltegravir.

Fig.1: Changes in the lipid profile between current time and baseline in Group 1 (Darunavir), Group 2 (Raltegravir) and 
Group 3 (Rilpivirine).

Group 1- Darunavir (N=101) we observed a medium increase of 4mg/dl in TC, 
2mg/dl in HDL and a major increase in LDL (17mg/dl). However, medium TG value 
decreased 11mg/dl. 
Group 2 - Raltegravir (N=37) TC and HDL decreased 1mg/dl, TG also decreased 
37mg/dl, but LDL value increased 2mg/ dl. 
Group 3 – Rilpivirine (N=54) all parameters of lipid profile showed a substantial 
decrease with a medium decreased of 10mg/dl in TC, 1mg/dl in HDL, 6mg/dl in 
LDL and 20mg/dl in TG.

Fig.2: Group 1 lipid profile.

In Group 1 subanalysis, 22 patients without ART at baseline had an increase 
of 34mg/dl in TC, 8mg/dl in HDL, 25mg/dl in LDL and a decrease of 10mg/dl in 
TG. 63 patients were initially under other PIs and showed a medium increased 
of 7mg/dl in TC, 14mg/dl in LDL, a decreased of 2mg/dl in HDL and 5mg/dl in 
TG. Under a regiment with NNRTIs were 15 patients, which had an increase of 
16mg/dl, 4mg/dl, 15 mg/dl, respectively in TC, HDL and LDL, with a decreased of 
5mg/dl in TG. Only one patient were under INIs and had an increase of 109mg/
dl in TC, 13mg/dl in HDL, 97mg/dl in LDL and a decrease of 6mg/dl in TG. 

Fig.3: Group 2 lipid profile.

In Group 2 subanalysis, 6 patients were without ART at baseline and showed 
a TC increase of 25mg/dl, 3mg/dl in HDL, 23mg/dl in LDL and TG decrease of 
1mg/dl. 
The 21 patients previously on PIs had a TC, LDL and TG decreased (7mg/dl, 5mg/
dl, 62mg/dl), with no differences in HDL. However, the 10 patients with NNRTIs 
at baseline presented with TC increase of 5 mg/dl, HDL decrease of 7mg/dl, LDL 
increased of 11mg/dl and TG decrease of 5mg/dl.

Fig.4: Group 3 lipid profile.

In Group 3 subanalysis, naïve subgroup (N=22) showed a TC decrease of 2mg/
dl, a TG decreased of 13mg/dl and a HDL increased of 1mg/dl. Patients initially 
under PIs (N=13) had a TC decreased of 18mg/dl, HDL of 1mg/dl, LDL of 11mg/
dl, TG of 28mg/dl. The 17 patients under NNRTIs showed a 19mg/dl decline in 
TC, 3mg/dl in HDL, 12mg/dl in LDL and 25mg/dl in TG. Adversely two patients 
under INI’s showed an increase in all parameters.

Conclusions
Rilpivirine showed a better evolution in lipid profile, both in naïve and experienced 
patients in comparison to Darunavir and Raltegravir which is sustained by 
previous studies.
As this study considered real life data, the information could be very useful in 
clinical practice and future ART decision making, namely in patients with high 
cardiovascular risk. 
Limitations to consider in this work are the relatively small sample size, 
particularly in the INIs group, this will be carefully addressed in our future 
studies.
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CARDIOVASCULAR DISEASE RISK SCORES COMPARISON IN 
SERBIAN 

HIV–INFECTED PATIENTS 
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INTRODUCTION:

Since the introduction of combination
antiretroviral treatment (cART), morbidity and
mortality in patients living with human
immunodeficiency virus (HIV) has dramatically
decreased. At the same time, higher rates of
non-AIDS mortality, including cardiovascular
diseases (CVD), emerged as an important issue
in HIV-infected patients.

We aimed to estimate cardiovascular risk in
HIV-infected patients using four cardiovascular
risk scores recommended by different
international guidelines: Framingham Risk
Score (FRS), Systematic Coronary Risk
Evaluation (SCORE), American Heart
Association Aatherosclerotic Cardiovascular
Disease Risk Score (ASCVD) and one score
designed particularly for HIV infected patients,
Data Collection on Adverse Events of Anti-HIV
Drugs (D:A:D) model. We also aimed to analyze
the agreement of the high D:A:D CVD score with
other high CVD scores and to calculate
discriminative power for each of used scores in
Serbian Caucasian HIV/AIDS patient population.

CONCLUSION:

We found a high number of HIV/AIDS
patients in our population who are in need for
cardiovascular risk reduction.

We also found substantional agreement of
D:A:D and ASCVD risk score in order to estimate
cardiovascular disease risk in Serbian patient
population.

MATERIALS AND METHODS:

Patients characteristics:
We included 202 patients in cross-sectional

study conducted at HIV/AIDS Center at Clinic for
Infectious and Tropical Diseases, Belgrade,
Serbia from 1st January 2014. to 1st January
2015.

We collected data on risk factors for CVD
including age, gender, race, total cholesterol,
systolic blood pressure, smoking status and
also HIV specific parameters such as duration
and current use of lopinavir or abacavir, as well
as family history. Indinavir was not prescribed
in the follow-up period. Inclusion criteria were:
confirmed diagnosis of HIV infection, duration
of antiretroviral therapy for at least 12 months
and age range of 40 – 79 years.

Statistical analysis
Continuous variables were presented as

medians. Categorical variables were presented
as frequencies with percentages. We calculated
agreement between D:A:D score and three other
scores using Cohen's kappa coefficient (κ). We
also described discriminative power of each of
the scores using receiver operating
characteristic (ROC curves).

Concerning antiretroviral therapy, 166 (82%)
of our patients were previously on cART and 153
(76%) of them were on PIs. While 65 (32%) of our
patients were on lopinavir/ritonavitr regimen.
119 (60%) were on abacavir as a part of cART
(Table 2).

TABLE 2. HISTORY OF ANTIRETROVIRAL DRUGS 
USAGE

P188

TABLE 3. AGREEMENT BETWEEN HIGH 
CARDIOVASCULAR RISK SCORES

(KAPPA COEFFICIENT) 

REFERENCES:
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antiretroviral drugs and the risk of myocardial
infarction. N Engl J Med 2007; 356:1723-35.

N (%)
PI ever No 49 (23.7%)

Yes 153 (76.3%)
PI current No 63 (31.2%)

Yes 139 (68.8%)
ABC No 83 (41.4%)

Yes 119 (58.6%) 
LOP No 137 (67.8%)

Yes 65 (32.3%)

DAD 5 year CVD risk 
>5%

Framingham 10-year 
CVD risk

> 20%

0.59 (0.49-0.70)

SCORE project CVD 
mortality 

> 5%

0.60 (0.50-0.71)

10 year ASCVD
>7.5%

0.73 (0.65-0.78)

TABLE 1. BASELINE PATIENTS 
CHARACTERISTICS

FIGURE 1. THE ESTIMATED CVD RISK BASED ON 
THE ASCVD, SCORE, FRAMINGHAM AND DAD 

RISK EQUATIONS

N (%)
Caucasians 202 (100%)
Male 151 (74.8%)

Initial pVL NA

Initial CD4+ (cell/m3) 461 (194-625)

CD4+ <350 cell/m3  at the last visit 162 (80%)

AIDS (yes) 89 (43.9%) 

Smoking  (yes) 100 (49.5%)

Hypertension (yes) 64 (31.5%) 

Hypercholesterolemia (yes) 72 (35.4%)

RESULTS:

All patients were Caucasians with median
age of 49 years, 151 (74.8%) were males. As for
traditional cardiovascular risk factors, 100
(49.5%) patients were current smokers, 64 (31%)
had hypertension, while hypercholesterolemia
was found in 72 (35.4%) patients. 51 (25.2%)
persons were overweight (BMI>25), 15 (7.4%)
were obese (BMI>30) and 45 (22.3%) had
metabolic syndrome. We also find that 162
(80%) patients had CD4+ T-cells count below
350 cell/mm3 at the least visit during the study
period (Table 1).

Among four estimated CVD risks equation,
DAD score and ASCVD score had a highly
significant predictive value for outcome.

DAD score had the area under the receiver
operator curve (ROC) of 0.691 (p=0.004), while
the ASCVD score had the area under the curve
of 0.624 (p=0.05) (Figure 2).

FIGURE 2. DISCRIMINATIVE POWER

The prevalence of high cardiovascular disease
risk scores were 8%, 13%, 35%, and 40% for
SCORE, FRS, D:A:D and ASCVD score,
respectively (Figure 1).

The agreement between high D:A:D score and
high ASCVD score was higher (k=0.73) than
between the D:A:D score and FRS (k=0.59) or
SCORE (k=0.60) algorithms (Table 3).
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