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HIV e infarto miocardico: e
un problema dimenticato?
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CVD and HIV disease.
The current iIssues

 The real size
e Screening and evaluation

Clinical management
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Italy o

: World Health
2010 total population: 60 550 848 Organization

Income group: High

NCD mortality |Proportional mortality (% of total deaths, all ages) |
2008 estimates males females
Total NCD deaths (ooos) 256.1 280.8 Communicabls,
NCD deaths under age 60 9.8 56 pﬂr:ift;"aal;m
(percent of all NCD deaths) nutriticnal
Age-standardized death rate per 100 000 '3“”32;””5 Injuries
All NCDs 2008 244.0 p
Cancers 158.0 0.7
Chronic respiratory diseases 24.6 9.4 D‘“i‘;@"f‘:m
Cardiovascular diseases and diabetes 186.2  102.0 i
CVD
Behavioural risk factors 4%
2008 estimated prevalence (%) males females total Diabetes
Current daily tobacco smoking 26.3 135 19.6 % ‘
Physical inactivity £1.0 61.8 56.6 Hespiratory
diseases
Metabolic risk factors o
2008 estimated prevalence (%) males females total
Raised blood pressure 47.9 44.4 46.1
Raised blood glucose 10.6 7.6 91
Overweight 1.8 47 A 541 Cancers
Obesity 21.2 18.5 19.8 28%
Raised cholesterol 63.5 66.8 65.2 NCDs are estimated to account for 92% of all deaths.
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Cardiovascular deaths

among HIV-infected patients
(percentage of total deaths)

15%

France

(Lewden C et al., J AIDS 2008)
(Palella FJ et al., J AIDS 2006)
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Morbidity and Aging in HIV-Infected Persons:
The Swiss HIV Cohort Study

*Prospective, observational cohort A n=5761 n=2233 n=450
8,444 HIV-infected patients 100, .
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Figure 1.  Age distribution among active participants of the Swiss HIV
Cohort Study over time.

<50 years 50-64 years 65+ years

Age groups

(Hasse B et al., Clin Infect Dis 2011)
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Morbidity and Aging in HIV-Infected Persons:
The Swiss HIV Cohort Study

Comorbidities Rate per 1000 95% C.I.
person-years

Non-AIDS defining 5.12 4.27-6.15
malignancies

Coronary angioplasty 3.38 2.7-4.23
Myocardial infarction 2.44 1.88-3.18
Cerebral infarction 1.73 1.26-2.37
Osteoporosis 2.71 2.11-3.48
Liver-associated 2.53 1.95-3.28
diseases

Kidney-associated 1.37 0.97-1.95
diseases

(Hasse B et al., Clin Infect Dis 2011)
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L Studies about cardiovascular disease risk in
\HIV-infected patients compared to the general population

Author Year Cohort/ N. of HIV+ Results Effect size
population patients
Klein 2002 Kaiser 4,159 TMland CHDvs 1.5 (MI); 1.7
control (CHD)

Currier 2003 CA Medicaid 28,513 T CHD vs control  2.06

Triant 2007 Partners 3,851 T Ml vs control 1.75

Obel 2007 Danish Cohort 3,953 T CHD vs control  2.12

Lang 2010 FHDH 74,958 T Ml vs control 15

Durand 2011 Quebec 7,053 T Ml vs control 2.11
Freiberg 2013 VA 27,350 T Ml vs control 1.5
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HIV Infection and the Risk
of Acute Myocardial Infarction

Table 2. Rates of AMI by HIV Status and Age Group?

Age Group, y
Status =30 30-39 40-49 50-59 60-69 70-79 80-89 =89
Uninfected
Mo. of participants 1175 G783 21866 19805 4209 1120 148 3
L=y k"4 L I:H [ = m I I! v

AMI rates per 1000
grson-years (25% Cl

HIV Infected

No. of participants 725 3848 10575 a342 2065
il FL] 0 424 1=
Tahle 4. Time-Updated Analyses Assessing the Association
AMI rat 1000 0. 20 a9 0
oo yeass (3% ) 0412 (1624 (3345  (ee7 | ofHIV-1 RNA and CD4 Cell Count Values and the Risk of AMI
BT | “aas [ b= I.\h O Tada H'I.UP In sepam1e Mud!lsa
(0.88-5.58) (1.04-1.72) (1.47-1.21) 2.26) ]
Category HR (9535 Cl) P Value®
HIV-1 RNA
*VVeterans Aging Cohort Study _Lll;iggﬂﬂﬂﬂ 1 [ﬁl‘;rﬁﬂﬂ 218 0
82,459 HIV-infected patients <500 1.39 (1.17-1.66) '
«2003-2009 CD4 cell count
Uninfected 1 [Reference]
<200 1.88 (1.46-2.40) 04
=200 1.43 (1.21-169) _
(Freiberg MS et al., JAMA Intern Med 2013)
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E HIV/AIDS Update From Boston 2014

clinicaloptions.com/hiv

Kaiser Cohort

diagnosis

converged over time

HIV+ pts overall, but
difference no longer

= Retrospective analysis of
Kaiser cohort EMRSs during
1996-2011 for inpatient M|

= HIV-/HIV+ pts matched 10:1
= M| rates in HIV+ and HIV-

— 40% increased risk of Ml in

observed in most recent yrs

O]

CLINICAL CARE OPTIONS"
HIY

Incidence of Ml in HIV+ vs HIV- Subjects in

. . = HIV+
S 300 = HIV-
(=]

(=]

pac

8 2004

Ig %

& 1004

=

1996-99 ' 2000-03 = 2004-07 = 2008-09 2010-11"

Framingham Risk Score P
Components, 2010-11 HIV+ HIV- Value

Mean Framingham score,
10-yr risk of MI, %

Male, %
Mean age, yrs

TC > 200 mg/dL, %
HDL-C < 40 mg/dL, %
Hx of hypertension, %
Hx of smoking, %

Klein D, et al. CROI 2014. Abstract 737. Reproduced with permission.
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Immunodeficiency and Risk of Myocardial Infarction
Among HIV-Positive Individuals With Access to Care
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(Kaiser Permanente cohort study: 22,081 HIV+ patients, 1996-2009)

TABLE 2. RRs* (95% CI) for MI Comparing HV* {(Overall and Stratified by Recent and Nadir CD4 Count, and Recent HIV RNA)
With HIV™ Subjects

HIV Status (HIV - Reference) P
Unadjustad 1.72 (1.51-1.94) <20, 001
Adjusted 1.44(1.27, 1.64) <20, 001

Recent CDd, cells/pL (HIYV ™ Reference)

< 2N} 200499 2500 Pt
Unadjusted 1.96 (1.46-2.63) 1.92 (1.61-2.28) 1.42 (1.16-1.74) (0482
Adjusted 1.76 (1.31-2.37) 1.59 (1.34-1.90) L18 (0.96-1.45) 0.030

Madir CDd, cells/pl. (HIV ™ Reference)
<22} 200499 =500 Pt

el ey el ey bt
Adjusted 1.74 (1.47-2.06) 1.30 (1.07-1.58) 0.85 {0.55-1.33) 0.002

B —
Recent HI'Y RNA, copies’'mL (HIV™ Reference)

2= 10, (M SO0-9999 - 1] Pt
Unadjusted 1.46 (1.11-1.93) 1.44 (1.04-2.00) LET (1.61-2.17) 0.1398
Adjusted 1.66 (1.26-2.20) 137 (0.98-1.90) 1.41 (1.21-1.64) .54

*Unadjusted and adusted RRs from Poisson regression models with terms for HIV status/'CD4HIV BENA (HIV™ reference group). Adjusted model ad ditionally adjusted for age,
sex, moe/ethmeity, calendar em, SES, smoking, overweight, alcohol/drug abuse, diasbetes, hypertension and Lhipid-lowenng thempy.
fP-value from the likcelihood ratio test of equality acmoss strata

(Silverberg MJ et al., J AIDS 2014)
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Linee guida per il trattamento
dell’ipercolesterolemia (NCEP, 2004)
Colesterolo LDL (mg/dL)

FATTORI DI RISGNIO Goal DIETA TERAP

PER CHD IPOLIPIDICA FARVIACOLOGICA
Senza CHD:

0-1 fattori di rischio < 160 > 160 > 190

> 2 fattori di rischio
-rischio <10% < 130 > 130 > 160
-rischio 10-20% <136-100 > 130 > 130

Con CHD o equivale
(diabete, rischio 520%) < 70-100 > 100 > 100

(Grundy SM, J Am Coll Cardiol 2004)
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Association.

JOURHAL OF THE AMERICAN HEART ASSQCIATION

Circulation q"pﬁ";:':'i“"

2013 ACC/AHA Guideline on the Treatment of Blood Cholesterol to Reduce Atherosclerotic
Cardiovascular Risk in Adults: A Report of the American College of Cardiology/American
Heart Association Task Force on Practice Guidelines
Neil J. Stone. Jennifer Robinson, Alice H. Lichtenstein, C. Noel Bairey Merz, Conrad B. Blum.
Robert H. Eckel. Anne C. Goldberg. David Gordon. Daniel Levy. Donald M. Lloyd-Jones. Patrick
MeBride, J. Sanford Schwartz, Susan T. Shero. Sidney C. Smith, Jr, Karol Watson and Peter W.F.
Wilson

Circulation. published online November 12, 2013:
Circulation 1s published by the American Heart Association, 7272 Greenville Avenue, Dallas. TX 75231
Copynight © 2013 Amernican Heart Association, Inc. All nghts reserved.
Print ISSN: 0009-7322. Online ISSN: 1524-4539
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The Pooled Cohort Equations z fineriosn
to estimate the 10-year and lifetime risk of ASCVD Aacouistion.

Units I Value I Acceptable range of values Optimal values
W (for males) or F (for females) | M J_ M or F
years 42 20-79
AA (for African Americans) or WH (for whites or others) WH AL or WH
5 Total Cholesterol mgidL 210 130-320 170
HDL-Cholesterol mgddL 50 20-100 50
Systolic Blood Pressure mm Hg 120 50-200 110
Treatment for High Blood Pressure Y (for yes) or N (for no) N Yoor N N
Diabetes Y (for yes) or M (for no) N ¥ oorN N
Smoker Y (for yes) or N (for no) N Y orN N

10-Year and Lifetime ASCVD Risks

50,0
Your 10-Year ASCVD Risk (%)
45,0
40,0
10-vear ASCVD Risk (%) for Someone Your Age 10
with Optimal Risk Factor Levels (shown above in 0,8 !

column E}

]
=
=

Predictad Risk %)
ra
n
=

(=]
=]
[=]

Your Lifetime ASCVD Risk* (%)

15,0

— - 10,0
Lifetime ASCVD Rizk (%) for Someone at Age 50
with Optimal Rizsk Factor Levels (=shown above in 50
column E} 5.0

p,0

*Thizs is the lifetime ASCVD risk for an Your 10-Year ASCVD 10-Year ASCVD Risk Your Lifetime ASCVD Lifetime ASCVD Risk
individual at age 50 years with your risk factor Risk (38) (%8) for Someone Risk* (38) (%) for Someone at
levels. In rare cases, 10-year risks may Your Age with Age 50 with Optimal
exceed lifetime risks given that the ‘Optimal Risk Factor Risk Factor Levels
At i

(http://my.americanheart.org/cvriskcalculator)
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Table 5. High- Moderate- and Low-Intensity Statin Therapy (Used in the RCTs reviewed by the

Expert Panel)*

High-Intensity Statin Therapy

Moderate-Intensity Statin Therapy

Low-Intensity Statin Therapy

Daily dose lowers LDL—C on
average, by approximately =50%

Daily dose lowers LDL-C on
average, by approximately 30% to
=<50%

Daily dose lowers LDL-C on
average, by <30%

Atorvastatin (401)-80 mg
Rosuvastatin 20 (40) mg

Atorvastatin 10 (20) mg
Rosuvastatin (5) 10 mg
Simvastatin 2040 mg}
Pravastatin 40 (50) mg
Lovastatin 40 mg
Fluvastatin XL 80 mg
Fluvastatin 40 mg bid
Pitavastatin 2—4 mg

Simvastatin 10 mg
Pravastatin 10-20 mg
Lovastatin 20 mg
Fluvastatin 2040 mg
Pitavastatin 1 mg

IL PRESENTE MATERIALE

(Stone NJ et al., Circulation 2013)
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ASCVD Statin Benefit Groups.

Heart healthy kfestyle habits are the foundation of ASCVD prevention.
In individuals mot iving cholesterol-lowering , recalculate estimated
10y ASCVD risk every y in individuals aged ¥ clinical ASCVD ar

diabetes and with LOL-C 70-180 mgidL

Y.
Y.
- -

Diabetes
Type1or2
Age 40-T5y
¥ Esfimated 10-y ASCVD risk 27 5%
High-intensity statin
No

=7.5% estimated
10-y ASCVD risk A
and age 40-T5 y

ASCVD prevention benefit of statin
therapy may be less clear in other groups I

In selected individuals, consider additional factors
influencing ASCVD riskd: and potential ASCVD risk
and patient preferences for statin treatment (Stone NJ et al., Circulation 2013)




NBC's Tim Russert dead at 58

By Jill Lawrence, USA TODAY

WASHINGTON — Tim Russert, the award-
winning NBC political pundit who

&he New York Times

Tim Russert, 1050-2008
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http://www.usatoday.com/

He was being treated for high LDL, low HDL and

hypertension; he did not smoke; he did not have
diabetes.

A stress test in late April was normal.

He had even had a calcium scan in 2006, which yielded a calcium
score of 210.

Autopsy has confirmed LV enlargement and plaque rupture in his
LAD.

Grady D. A search for answers in Russert's death. New York Times June 17, 2008
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The Tim Russert's cardiovascular risk
(Framingham score)

Traditional risk factors: _
1)Age 2) Hypertension 3) Low HDL cholesterol

Lv Third Report of the Expert Panel on
Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel lll)
Risk score results:

Age: o8

Gender: male

Total Cholesterol: 212mg/dL LDL 134 mg/dL
HDL Cholesterol: 42 mg/dL

Smoker: MNo

systolic Blood Pressure: 130 mm/Hg
On medication for HBP:

Risk Score*

iie risk score shown was denved on the basis of an equation. Other NCEP matenals, such as ATP ||
based system to calculate a risk score that approximates the equation-based one.

To interpret the risk score and for specific information about CHD risk assessment as part of detection, evaluation,
blood cholesterol, see ATP Il Executive Summary and ATP Il At-a-Glance.
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The Tim Russert's cardiovascular risk
(Mesa score)

Agatston Calcium Score: 21(

OPTIONAL (To obtain estimated Framingham 10-year CHD risk)

Age (over 45): &g

Gender: ) Female @ Male

Total cholesterol (mg/dl): 212

HDL cholesterol (mg/dl): 42

Systolic BP {[mmHg): 130 3 O O/

Current smoker: @ Mo 1 Yes

Use of meds for

hypertension: O No @ Yes

The estimated arterial age for a person with a CAC score of 210 is
78 years (95% Cl 75 - 81 years).

The estimated Framingham 10-year Hard CHD Risk is 16 % using observed ag

and 30 % using arterial age.

The Multi-Ethnic Study of Atherosclerosis
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ELNIEr patient values
in this column |
2 Risk Factor Units Value Acceptable range of values
I 3 Sex M (for males) or F (for females) | M i MorF
< | ige Vears L] 20-79
& Race Ab (for African Americans} or WH (for whites or others} WWH Ab or WH
& |Total Cholesterol mgdL 212 130-320
7 |HDL-Cholesterol mgidL 42 20-100
& Systolic Blood Pressure mm Hg 130 90-200
4 |Treatment for High Blood Pressure % (for yes)or N (for no} ¥ % oorN
10 | Diabetes Y (for yes}) or N (for no} H YorN
11  Smoker Y (for yes} or N (for no} N YorN
12
10-Year and Lifetime 2
60,0
Your 10-Year ASCVD Rigk (%)
50,0
13
10-%"ear ASCVD Risk (%) for Someone Your Age
with Optimal Risk Factor Levels (shown above in 4.3 40,0
column E)
15

Predicted Risk [24)
(X5
=
=)

Your Lifetime ASCVD Risk® (%)

16
Lifetime ASCVD Risk (%) for Someone at Age 50
with Optimal Risk Factor Levels (ghown above in 5,0

17 | column E)
12

Your 10-Year ASCVD 10-Year ASCVD Risk

The Pooled Cohort Equations Risk [5) (%) for Someone
to estimate the 10-year and lifetime risk of ASCVD e ————

VIAL LR LUDIURKUM
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2013 ACC/AHA Guideline on the Assessment of Cardiovascular Risk: the impact in a

large HIV cohort

ROC plot

g g s
e I - — ascvd
(}.5 g ol - -
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© T I | T 1 T
00 02 04 06 08 10

(Guaraldi G et al., Abstract OC73, ICAR 2014)
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Prevalence, Awareness, Treatment, and Control Rate of
Hypertension in HIV-Infected Patients: The HIV-HY Study

Giuseppe Vittorio De Socio,’ Elena Ricci,? Paolo Maggi,? Giustino Parruti,* Giacomo Pucci,” Antonio Di
Biagio,® Leonardo Calza,” Giancarlo Orofino,® Laura Carenzi,? Enisia Cecchini,' Giordano Madeddu,?
Tiziana Quirino,'® and Giuseppe Schillaci;® for the CISAl study group

Table 2. Variables associated with hypertension

*Multicenter, cross-sectional study

1182 HIV-positive patients

*Overall prevalence of hypertension: 29.3%

b
B0
M=45
70— —*—all
L |
/
.

60 v s

F M=116 7 /
50 -

#
..r:/
% 40 M=376 = F=17
J-‘-‘

a0 M=225-

z'f 9
20 M:?Ef = E=128 2
10— wZ F=136

D F _24| T T T 1
<35 3544 45-54 5564 6574
Age, years

(Am J Hypertens, 2013 Sep 27)
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Variable

Crude Adjusted®
Odds ratio (95%
CI) Odds ratio (95% CI)

Age =50 years
Men vs. women

Body mass index
=25 kg/m?

Family history of CV
disease

Previous CV events
Central obesity
Metabolic syndrome
Diabetes

2.30 (1.85-3.09)
1.85 (1.37-2.49)
267 (2.06-3.45)

1.74 (1.33-2.28)

4.59 (2.54-8.30)
1.56 (1.14-2.10)
6.90 (5.18-9.19)
3,65 (2.37-5.61)

1.94 (1.46-2.56)
1.63 (1.18-2.26)
2,52 (1.91-3.33)

1.58 (1.18-2.12)

3.14 (1.65-5.99)
1.42 (1.03-1.97)
5.67 (4.16-7.73)
2.66 (1.65-4.27)

Time since HIV
diagnosis, years
(by quartile)

Anti-retroviral
treatment duration
(by quartile)

<200
200-349

147 (1.04-1.31)

1.22 (1.10-1.36)

1.65 (1.14-2.37)
1.26 (0.85-1.87)

1.20 (1.05-1.36)

1.22 (1.08-1.36)

Madir CD4* cell count/ul (reference: CD4* =350)

1.60 (1.05-2.41)
1.31 (0.86-2.00)

S

(reference: no
current Pl use)

PastFluse(reference:

no
past Pl use)

Current MNNRTI use
(reference: no
currentiNMNRTIuse)

Past NNRTI use
(reference: no past

ALMA MATER STU NNRTI use)

TILIZZATO Al TERM

083 (0.7 3—1.20)

0.73 (0.41-1.29)

1.32 (1.021.70)

0.57 (0.25-1.31)

09T |0.05—1-18)

0.67 (0.36—1.23)

1.25 (0.95-1.64)

074 (0.31-1.75)




HIV, systemic immune activation
and endothelial damage

activation of
insulin resistance coagulation

body fat changes 2 Sys temic
dyslipidemia immune

_.~ activation ~

bacteria

endothelial
activation ————
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Carotid Intima-Media Thickness Progression in HIV-Infected Adults
Occurs Preferentially at the Carotid Bifurcation and Is Predicted by
Inflammation

(Case-control study, 347 patients, mean follow-up 2.4 years)

(A) Association of hsCRP with levels of IMT (B) Association of hsCRP with progression in IMT
20 020
18
16 E 015
= P
E 14 =
- o
= 12 5 010
3 2
o 1.0 o
§ 2
@
® o0s 2 005
£ o6 g
o E-
04 § 000
o
0.2 a
0.0 v v . . v v . . -0.05 : : . : ' . .
0126 025 05 1 2 4 8 16 32 64 0125 025 05 1 2 4 8 16 32 64
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Higher Solid line denotes predicted IMT (with dotted 95%CI confidence bounds) calculated from unadjusted generalized additive
model (GAM). P-values are from spline and linear portion of the fit:

HIV: Spline: p=0.090, linear: p=0.0008, HIV: Spline: p=0.29; linear; p=0.017
Control: Spline: p=0.0081, linear: p<.0001 Control: Spline: p=0.016; linear: p=0.21

(Hsue PY et al., J Am Heart Assoc 2012)
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http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3487373/figure/fig02/

The association of high-sensitivity c-reactive
protein and other biomarkers with cardiovascular
disease in patients treated for HIV: a nested
case—control study

" *Retrospective, nested, case-control
4 study

¢ +109 HIV-infected patients

T *5-year follow-up

. { L b s
hsCRP* t-PA PAI-1 D-dimer L& P-zelecting
Fgure 1 Flasma levels of biomarkers on late samples in cases and matched controls. Vales indicare meadians il SOpUAres i Cases and il
damonds i contok), bars indca®e ntenquania ranges. R = high-sandtivity C-reactive proein n mo/l; HRA = tEsee plasminogan aotivanod
in ngimil ; D-aimer i o100 mil; PA-] = plasminddgsn a0fvator inhibitos-1 in pg'10 mil; -6 = imede ukin-6 in poim L PSslain = plaeler
SEaOin i 100 mL “p=0002 p=000s faoen e o A ComaiTiomal BogiEsThe @i asion fmioenarkens im by scale) cornbanng Cases and contnols
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Tablke 2 Univariable and multivariable odds ratios for cardiovascular events acording to biomarkers in late samples

{Continued)

hsCRP, mg/L
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Fer ko2 higher 1.09 {281, 145) 0568 105 072153 Q79

P-selectin, ng/mi

Fer ko2 higher 2831138 &l Qoas 314 {104, 945) Q012

) Estmaite perfomed by 2 Conditional Logistic Rege=sion Model 0 = mnfidence mierval; HDL = high-density lipopsotein; hsCAP < fugh-semsitisity Cmactve

(De Luca A et al., BMC Infect Dis 2013) proten; IL4 = intedeukin& KB = mterquartie mnge; O = odds rata; PAM = plasminogen adhator inhibter-1; 194 = thaue pasmnogen atiata,

“hdpsied for dumtion of tme between the date of samples and the anabysis time, age, total cholestenal, HOL
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Soluble CD14 is independently associated with
coronary calcification and extent of subclinical
vascular disease in treated HIV infection

D

="

(Cross-sectional study, 147 HIV-positive patients on cART with HIV RNA <1000 copies/mL
and LDL-cholesterol <130 mg/dL)

Table 2. Biomarkers of inflammation and immune activation by coronary artery calcium category.

CAC=0in=193) CAC =0 (n=54) P
COE'COD38 THLA-DR" T cells (%) 13 (9-18) 11 (F.4=17 =0.1
COatCD38 T HLA-DRY T cells (%) 5.1 (3.8-6.9) 49 (3.4-62) =01
CD14"CD16" monocytes (%) 22 (17=32) 26 (19-38) =
CD1445,CD16" monocytes (%) 12 (7.8=15) 0.9 (7.8-14) =01
CD14'CD16'TFY monocytes (%) 13 (7.9-18) 10 (6.9-15) 0.03
.|"'r11-1lcI "["E'IE' mﬂﬂﬂﬁ!:ﬂiﬁ"{:‘ i O S | '.Il'.]:. 13r1-1 1-1:. e |
Soluble CD14 (ng/ml) 2057 (1677=2413) 2246 (1927 =2781) 0.03
Soluble COT63 (ngml) he] 1387 —620) 2% (O e T ] =01
Interleukin-6 (pg/ml) 25(1.9-44) 3.0(22-57) 0.08
TNF-ax receptor | (pg/ml) 1581 (12972330} 1581 (1191 =2208) =
High sensitivity CRP (pg/mil) 1.7 (0.8-4.8) 2.0(0.6-53) =01
Soluble VCAM ing/ml) A38 (530-795) BB7 (375-839) =01
D-dimer (pg/ml) 017 0.11-0.32) 0.16 (0.13)-0.29 =0.1
Fibrinogen (mg/dl) 394 (334-513) 367 (339-477) =01
OPG (pmol/l) 3.7 (3.1-4.8) 4.1 (3.0-5.1) =01
RANKL (pg/ml) 10 (3.0-29) B2 (2.0-29) =01

Data presented as median (interquartile range). CRP, C-reactive protein; OPG, osteoprotegering RANKL, receptor activator of nuclear factor kappa-

B ligand; TMF, tumour necrosis factor; VCAM, vascular cell adhesion molecule.

(Longenecker CT et al., AIDS 2014)
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Plasma plasminogen activator inhibitor-1 predicts
myocardial infarction in HIV-1-infected individuals

(Matched case-control study of 54 cases and 54 controls)

PAI-1 2 months BME
PAI-1 12 months BME
MPO 2 months BME I . |
MPO 12 months BME | . |
MMP-Q 2 months BME | @ |
MMP-@ 12 months BME | o |
gICAM 2 months BME | o |
sICAM 12 months BME I o I
sVCAM 2 months BME | T |
sVCAM 12 months BME | o |
E-Sel 2 months BME I - I
E-Sel 12 months BME | = |
hsCRP 2 months BME | o |
hsCRP 12 months BME I - |

01 1 10

Fig. 2. Risk of myocardial infarction (odds ratio, 95% CI) when having plasma levels in the highest quartile 12 months before
matching event (BME) and 2 months BME adjusted for high HIV viral load (=400 copies/ml} and high D:A:D risk score (=10%
5-year risk). BME, before matching event; Cl, confidence interval; hsCRP, high-sensitivity C-reactive protein; MMP-9, matrix
metalloprotease 9 MPO, myloperoxidase; PAI-1, plasminogen activator inhibitor 1; sE-selectin, soluble endothelial selectin;
sICAM-1, soluble intercellular adhesion molecule 1; sVCAM-1, soluble vascular adhesion molecule 1.

(Knudsen A et al., AIDS 2014)
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ORIGINAL RESEARCH

Severity of Cardiovascular Disease Outcomes Among Patients With

HIV Is Related to Markers of Inflammation and Coagulation

*Observational,
cohort study
9,764 HIV-positive
patients with no
history of CVD
*Follow-up: 5 years
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AL
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11,278 HIV + Patients
5472 SMART
4,111 ESPRIT
1,625 SILCAAT

¥

Exclusions
1“..{":" Pﬂﬂilti“'it. | 455 SMART
biomarker measurements 541 ESPRIT
2R | STLCAAT
= Exclusions
94'."'54 'Flmielti with mo 2 SMART
history of CVIat entry IS ESPRIT
0 SILCAAT
l , .
28R patients with a CVI B.T6i patents with no TIl patients with no contact
event during follow-up CYVD during follow-up in the 12 months before
] study closure (unknown
I CVI» status)
‘ }
T4 fatal events 214 non-fatal
EVERLs
|
1’ v v T
R CVD i deaths within 28 days of 23 deaths 1%1
deaths mon-fatal event sUrvivors

(Nordell AD et al., J Am Heart Assoc 2014)
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ORIGINAL RESEARCH

y Ammtican | American
— il Hearl | Stroke
alan .

Severity of Cardiovascular Disease Outcomes Among Patients With
HIV Is Related to Markers of Inflammation and Coagulation

Table 3. Unadjusted and Covariate Adjusted* Odds Ratios for Fatal CVD'T (Versus Monfatal CVD¥) According to Tertile and
Aszsociated With a Doubling of Each Biomarker or 1-Unit Increase of IL-6 and D-Dimer Scone

Of Associzted With Doubding of
LowestTeshie | Widde Tertie Hghest Tertle Hiomaricar
Bomarier OR OR PH%E Fiaiwe | OR PHE 1 PVdue | Omeibes Pydwe® | OR PEE 3 P ale
L6, pg#ml
Urivarias 10 1.3 | (66 io 264) | 0.44 246 | (1.35 1o 487) | 0K 002 139 | 107 o179 | QA
Adpestad 10 141 | (69 o 2.88) | 034 2682 | (1.2 1o 546) | 0uH 0.2 141 | (107 to 186 | A
D-dlirmear {jagmll)
Urivarias 10 1.63 | (080 0 3.33) | 018 247 | (.35 io 485) | 0008 | 0,03 140 | QA0 178 | 0OW
Afustad 10 17 | (80 o 3.75) | 016 27 | (1. 1o &75) | 0K 005 145 | (11010193 | 0.008
hsCRP {jag/md)
Urivarias 10 147 | (60 1o 229) | 085 149 | (077 1o 288) | 024 049 104 | 0983 to128 | O
Afustad 10 147 | (059 o 2.33) | 085 185 | (078 o 310) | & 039 140 | 093 ta1.30 | 029
-6 and [D-dimear
5008
Urivariai 10 115 | (56 b 2.38) | 0N A | (L5 o &00) | 0ukn (L 151 | 11510197 | 0003
Adpestad 10 120 | (057 1o 2.54) | 064 A6 | (.71 772) | <0001 | -olubdd 158 | A7 213 | 000

(Nordell AD et al., J Am Heart Assoc 2014)
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Gastrointestinal tract T CD4+ cell depletion
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(Maartens G et al., Lancet 2014) |
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Contribution of Intestinal Barrier Damage, Microbial
Translocation and HIV-1 Infection Status to an
Inflammaging Signature
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(Steele AK et al., PL0OS One 2014)
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Microbial Translocation in HIV Infection Is Associated
With Dyslipidemia, Insulin Resistance, and Risk of
Myocardial Infarction
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(Pedersen KK et al., J AIDS 2013)
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Antiretroviral therapy and
cardiovascular disease

Reduction of on
going viral
replication and
Immune
activation

’-'—'—' _

Long term ART
complications
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Effects of Combination Antiretroviral Therapies on the
Risk of Myocardial Infarction Among HIV Patients

(North Carolina new-user, active-comparator cohort study, 3481 HIV-positive patients)

TABLE 3. Unadjusted and Inverse Probability—weighted Incidence Rates (IRs) per 1000 Person-years and Hazard Ratios (HRs)
for the Rate of Myocardial Infarction Events Among HIV-infected Morth Carolina Medicaid Patients Receiving New Combination
Antiretroviral Therapy Regimens

Myocardial Unadjusted Inverse Probability Weighted
Infarction
Events Person-Time at
No. Nao. Risk (years) IR (95% CIy HR (95% CI) IR (95% CI*) HR (95% CIp

Backbone: Nucleoside reverse transcriptase inhibitors?

Abacavir 611 15 1,263.8 11.9{7.2-19.7) 2.70(1.24-5.91) 0.4(3.9-223) 2.05(0.72-586)
Tenofovir 1,605 11 24334 4.5 (2.5-8.2) 1.0 4.6 (2.5-8.3) 1.0

Anchor antiretrovirals: Protease inhibitors/nonnucleoside reverse transcriptase inhibitors®
Atazanavir 543 <11 T86.5 5.1(1L9-13.6) 1.13 (0.36-3.51) 5.1(L9-13.7) 1.12{0.35-3.62)
NNRTIF 1,511 13 2,603.9 5.0(2.9-8.6) 1.0 4.7(2.5-8.8) 1.0
Lopinavir-ritonavir 654 =11 1,325.4 18 (Le-90) 0.77 (0.27-2.18) 38 (L6-9.1) 0.92 (0.26-3.22)
NNRTIF 1,511 13 2,603.9 5.0(2.9-8.6) 1.0 4.3 (L.8-10.1) 1.0

(Brouwer ES et al., Epidemiology 2014)
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HIV/AIDS Update From Boston 2014 O

clinicaloptions.com/hiv CHNICAL CARE OPTIONS

D:A:D: Abacavir Remains Associated With
Elevated Risk of MI

= Update of analysis of ABC and ABC Use as Proportion of

Framingham Risk Group

risk of acute Ml in pts with low, Al ART Initiations, %
medium, and high CVD risk Before March 2008
= [ow/unknown CVD risk
= After initial D:A:D report in March = Moderate/high CVD risk
2008, decline in ABC initiations in After March 2008
pts with higher CVD risk = Low/unknown CVD risk

= Moderate/high CVD risk

35 Patients on ABC by CVD Risk

— Low CVD risk
Moderate CVD risk

= High CVD risk

= CVD risk unknown

— Total cohort

Patients (%)

Sabin C, et al. CROI 2014. Abstract 747LB. Reproduced with permission.
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HIV/AIDS Update From Boston 2014 O

clinicaloptions.com/hiv CLINICAL CARE OPTIONS

D:A:D: Current Abacavir Use Associated
With 98% Increase in Acute Ml Risk

= Current ABC use remained Adjusted Relative Rate of MI
associated with increased risk of in Pts Currently Receiving ABC
acute Ml Overall Pre-3/08 Post-3/08

. _ i: 1.98 1.97 1.97
— Similar RR in post-3/08 group vs 3] (1.72-2.29) (1.68-2.33) (1.43-2.72)
pre-3/08 group, despite decrease in
ABC use in pts with high CVD risk 2- & i }

— Absolute risk in the post 2008 small:
6 cases /2000 PY vs 3 cases/2000 0.7+
PY or absolute risk T 0.15%

= Qverall cohort: 941 Ml events e
during 367,599 PYs Events/PYs 600/295,642  425/169,417  175/126,225
0.20 0.25 0.14
— 047100 PYs (95% CE 0.42-0.52) Rate/100 PYs (0.19-0.22) (0.23-0.28) (0.12-0.16)
with current ABC
Current ABC
- 0.21 (95% CI: 0.19-0.22) with no Events/PYs 341/71917 247/40833 94/31084
current ABC e S o
Rate/100 PYs X . )

Sabin C, et al. CROI 2014. Abstract 747LB. (0.42-:0.52) = (0.53-0.68) ' (0.24-0.36)

Reproduced with permission.
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Abacavir Induces LELIHIJE?’[E Accumulation Throu gh the Interaction of ATP and F*2}1'.7 HEEEptlJrS

Carmen de Pablo" =, Samuel Orden’, Cesar Buiz-Mavarro', Maria Angeles Martinez-Cuesta', Juan V. Esplugues'-*, Angeles Alvarez'-*

'"Pharmacology, University of Valencia and CIBERehd Valencia, Spain, *Rundaciin Juan Esplugues, Vakencia, Spain, *ASABIO-Fundacion Hogoital Universitano Dr. Reset,
Valencia, Sipain, “Fundacion General Universidad de Valencia, Valencia, Spain

Background: The use of abacavir has been linked to cardiovascular disease. We have demonstrated (using a flow chamber system in vitro) that cyclic
purine analogues (abacavir and didanosing) induce leukocyte-endothelial cell interactions through Mac-1/1CAM-1 interaction, and that this effect is not
produced by pyrimidine analogues {lamivuding, zidovudine, emtricitabing) or the acyclic nucleotide tenofovir. However, the molecular mechanism underlying
these interactions remains elusive. Given the chemical structure of abacavir, we have explored whether its proinflammatory effects are a result of the
interference of its structure with the purine signalling pathway.

Methodology: Human umbilical wein endothelial cells (HUVEC) and polymorphonuclear lzukocytes (PMMN) were treated with abacavir (0.5-15 pmol/L) to
determing: 1) intracellular ATP kevels by a luciferase bioluminescence assay; and 2) expression of CO73 (ihe enzyme responsible for ATP degradation) by
westarn blotting. To analyse the role of ATP and its receptors in the leukocyta accumulation induced by abacavir, HUVEC and PMN were pre-treated with
antagonists of P2X_ ATP receptors [oxATP (600 pmol/L) or BGG (5 pmol/L)] prior to abacavir (10 pmol/L, 4n) administration and leukocyte-endothelium
interactions were then measured using a flow champer system. Data are expressed as mean+SEM. Statistical analysis was performead with one-way
ANOVA and a Newman-Keuls post-hoc test, with significance set at *"p<0.01 (vs. control), n=3.

Results: Clinical concentrations of abacavir (0.5-15 pmol/L, 4n) produced an increasa in intraceliular ATP levels on HUVEC (abacavir 10 pmolfL:
1976224 vs. 100% control) and PMN (abacavir 10 pmol/L: 158.1+15.47 vs. 100% control) and a decrease in CO73 expression on HUVEC (abacavir
10 ymol/L: 52.2+10.27 v2. 100% control) and PMN (abacavir 10 pmol/L: 18.7+14.7"" vs. 100% control). Abacavir-induced keukocyte-endothelial cel
interactions were absent following pre-treatment with P2X,, receptor antagonists.

Conclusions: Our results sugoest a structure-activity relationship in the effects of abacavir on leukocyte accumulation through the interaction of ATP
with its P2X_ receptors. This proinflammatory mechanism may be especially relevant for understanding the vascular damage observed in abacavir-treated
patients.
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Original article

Abacavir (Ziagen®) use between 2003 and 2008 in France according to the
electronic medical record NADIS®

Utilisation de I’abacavir (Ziagen®) entre 2003 et 2008 en France selon le dossier médical
informatisé NADIS®

P. Dellamonica?, C. Katlama®, L. Lévy-Bachelot, J.-P. Daures 9, L. Finkielsztejn*

* Université Nice Sophia Antipolis, CHU de Nice, hapital ["Archet, Nice, France
b Groupe Haspitalier Pitié-Salpétriére, Paris, France
© GlaxoSmithKline, Marly-Le-Roi, France
4 CHU Carémeau, Nimes, France
ViV Healthcare, 100, route de Versailles, 78163 Marly-Le-Roi, France

Received 17 December 2012; received in revised form 27 July 2013; accepted 27 September 2013
Available online 18 November 2013

Summary

Objective. — The authors had for objective to describe HIV-infected patients treated with ABC (Ziagen®, ABC), and the immune, virological,
and clinical treatment outcome between 2003 and 2008,

Fatients and methods. — We performed a retrospective analysis of the Dat” AIDS database on patients who were treated with ABC for the first
time between 2003 and 2008,

Results. — Eight hundred and thirty-six patients were included. Before initiation of ABC, 26.3% has stopped the previous treatment because of
immuno-virological failure, 30.5% because of adverse events, and 29.8% for other reasons. Thirteen percent were antiretroviral naive. One third of
patients were ranked as CDC class C, and more than 2/3 had a viral load <3 log copies/mL or a CDM4 count = 200 mm®. ABC was mainly included
in a combination containing 2 NRTI and 1 PI (63%), or | non-NRTI (16%). Thirty-two percent of patients were still treated with ABC after
2 years of treatment and the median of ABC treatment was 11 months (IQ) 84 days—2 years). The main causes for stopping ABC were therapeutic
simplification (47.4% of patients), intolerance (19.09%), and immuno-virological failure (9.8%). Suspected hypersensitivity reactions were the main
cause of discontinuation due to intolerance (27.6%); the rate was 3.8% when ABC had been introduced before the routine use of the screening test
HLA-B*5701. The incidence of myocardial infarction was 3.8 per 1000 patient-years; 700.6% of patients received a fixed combination including
ABC after discontinuation of ABC as a single agent (Ziagen™).

Conclusion. — This retrospective analysis confirmed the effectiveness and the good tolerance of ABC in the therapeutic strategy, between 2003

and 2008,
© 2013 Elsevier Masson SAS. All rights reserved.

(Med Mal Infect 2013)
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Risk of Cardiovascular Disease from Antiretroviral
Therapy for HIV: A Systematic Review

(Meta-analysis of 27 studies)

b.
Author Class
Lang Pl
DAD 2010 Pl
Summary Pl
Lang Pl
DAD 2010 PI
Summary Pl
Lang Pl
DAD 2010 Pl
Summary Pl
Lang Pl
DAD 2010 Pl
Summary Pl
Daftary PI
Holmberg Pl
Rickerts Pl
Summary Pl
Lang NNRTI

DAD 2010 NNRTI
Summary NNRTI
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DAD 2010 NNRTI
Summary NNRTI
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Indinavir

Lopinavir
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Lopinavir
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Nelfinavir

Saquinavir
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Saquinavir

Efavirenz
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Nevarapine
Nevarapine
Nevarapine
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Per Year
Per Year
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(Bavinger C et al., PLoS One 2013)
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Atazanavir is not associated with an
increased risk of cardio or cerebrovascular
disease events

(D:A:D Study)

Table 2. Rates of Ml and stroke according to the cumulative duration of exposure (years) to atazanavir (ATV), ATV boosted with ritonavir (ATV-
RT) and ATV unboosted.

Events PYFL® Rate (/100 FYFL) 95% Cl
Myocardial infarction
Any ATV (years)
Naone 740 264901 0.279 0.259, 0.299
=0, =1 41 13323 0.308 0214, 0.402
=1, =2 X9 8307 0.349 0222, 0476
=2, =3 15 5974 0.251 0141, 0414
=3 19 9401 0.202 0122, 0316
ATV-RT (years)
Naone 751 270676 0.277 0.258, 0.297
=0, =1 41 12039 0.341 0236, 0.445
=1, =2 24 7110 0.338 0203, 0.473
=2, =3 10 4863 0.206 0.099, 0.378
=3 18 72210 0.249 0.148, 0.394
ATV unboosted (years)
Naone 821 292295 0.281 0262, 0.300
=0, =1 15 4686 0.320 0.179, 0.528
=1, =2 + 1967 0.203 0.055, 0.521
=2, =3 3 1227 0.244 0.050, 0.715
=3 1 1731 0.058 0.001, 0.322

(d’Arminio Monforte A et al., AIDS 2013)
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Effects of Combination Antiretroviral Therapies on the
Risk of Myocardial Infarction Among HIV Patients

(North Carolina new-user, active-comparator cohort study, 3481 HIV-positive patients)

TABLE 3. Unadjusted and Inverse Probability—weighted Incidence Rates (IRs) per 1000 Person-years and Hazard Ratios (HRs)

for the Rate of Myocardial Infarction Events Among HIV-infected Morth Carolina Medicaid Patients Receiving New Combination
Antiretroviral Therapy Regimens

Myocardial Unadjusted Inverse Probability Weighted
Infarction
Events Person-Time at
Nao, Nao. Risk (years) IR (95% CI) HR (95% CI) IR (95% CI*) HR (95% CI®
Backbone: Nucleoside reverse transcriptase inhibitors®

Abacavir 611 15 1,263.8 11.9{7.2-19.7) 2.70(1.24-5.91) 0.4(3.9-223) 2.05(0.72-586)
Tenofovir 1,605 11 24334 4.5 (2.5-8.2) 1.0 4.6(2.5-33) 1.0

an te irals: eaze inhibitors eoside reverse transcrintase inhibitors?
Atazanavir 543 <11 T86.5 51(1.9-13.6) 1.13 (0.36-3.51) 5.1(1.9-13.7) 1.12(0.35-3.62)
NNRTIF 1,511 13 2.603.9 5.0(2.9-8.6) 1.0 4.7(2.5-8.8) 1.0

Lopinavir-ritonavir 654 =11 13254 18 (Le-90) 0.77 (0.27-2.18) 38 (L6-9.1) 0.92 (0.26-3.22)
[,311 [3 RETIER JULSH6) LU 4.3 La-10.T) [.0

(Brouwer ES et al., Epidemiology 2014)
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Research interventions to reduce inflammation
in HIV patients on cCART

« Chemokine receptor inhibitors:  Anti-aging: caloric restriction,
maraviroc, TB-652 diet,sirtuin activators, vitamin D,

. Anti-infective therapy: CMV, EBV, omega-3 fatty acids, sirolimus, exercise
HSV, HBV, HCV * Anti-inflammatory drugs

« Microbial translocation: sevelamer, * Anti-coagulants: low dose warfarin,
colostrum, rifaximin, pre-biotics, pro- dabigatran, aspirin, clopidogrel

biotics, isotretinoin

« Enhance T cell renewal: growth
hormone, IL-7

* Anti-fibrotic drugs: perfenidone, ACE-
inhibitors, ARBs
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Anti-inflammatory drugs

» Chloroquine, hydroxychloroquine

« Minocycline

* NSAIDs (COX-2 inhibitors), aspirin

e Statins

» Methotrexate (low-dose; CIRT)

« Talidomide, lenalidomide, pentoxyfylin
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Tenofovir/Emtricitabine/Efavirenz Plus
Rosuvastatin Decrease Serum Levels
of Inflammatory Markers More Than
Antiretroviral Drugs Alone in Antiretroviral
Therapy-Naive HIV-Infected Patients

(Observational, cohort study, 86 patients, 12-month follow-up) |

A THF-a
A haCRP Concentanans Group A
Soncentrations Group A
{mgidL)
i1
04 *
. H
-
03
) . p=0.17TB
(1} E i
0.1 t :
. i
B " -
Hagealing 4 weaks

(Calza L et al., HIV Clin Trials 2014)
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0.8 + mEasaline
0.5 =24 months

LeRICA  RightIGA Left OB Right CB

FIG. 1. Changes in mean values of carotid intima-media
thickness after the 24-month freatment with rosuvastatin
among the 36 patients who completed the follow-up (IMT,
intima-media thickness; ICA, internal carotid artery; CB,

Two-Year Treatment with Rosuvastatin Reduces Carotid
Intima-Media Thickness in HIV Type 1-Infected Patients
Receiving Highly Active Antiretroviral Therapy
with Asymptomatic Atherosclerosis
and Moderate Cardiovascular Risk

-Observational, cohort study
-36 patients
-2-year follow-up

5. Prasma LEVELS OF L1PID PARAMETERS, CARDIOVASCULAR R1SK, AND CAROTID INTIMA-MEDIA THICKNESS
ES AT BASELINE AND AFTER 24 MonNTHS OF LipD-LoweRING THERAPY WITH RoSUvASTATIN (10 mg Damy)
AnmoNG THE 42 ENROLLED PATIENTS (INTENT-TO-TREAT ANALYSIS)

B A . After 24 months Meain Meain percertage
carotid bifurcation). Baseline “of treatment change*+ SD qfc';)zange“ § p value®
Mean serum concentration of total 26711542 1983468 —65.5+20.1 —25.1% =0.001
cholesterol 5D (mg/dl)
Mean serum concentration of LDL 1756+388 1227+289 -50.3+151 —-295% <(0.001
cholesterol 25D (mg/dl)
Mean serum concentration of HDL 442+196 4931167 +5.4£22 +11.3% 0.065
cholesterol 5D (mg/dl)
Mean serum concentration of 1862752 156.8£352 —-30.4£125 —161% 0.029
triglycerides £ 5D (mg /dl)
Patients who met NCEP LDL 0 26 (61.9) na. na. 0.033
cholesterol goal, no. (%)
Mean calculated 10-year risk of MI£5D (%)° 17.7+98 10.6£59 -7.9+35 —42.3% <0.001
Mean IMT £5D (mm)
Right common carotid artery 1261049 1.07+0.24 —-0.22+0.14 —-16.1% 0.003
Left common carotid artery 125+047 1.03+022 -0.22+017 —-17.9% 0.011
Right carotid bifurcation 133£038 1.09+0.21 —-0.26x0.11 —-182% 0.012
Left carotid bifurcation 131+041 1.05+0.18 —-0.26+0.14 —-20.9% 0.002
(Calza L etal., Right intemnal carotid artery 1344031 104£025  -029£0.16 -228% <0.001
i Left internal carotid artery 133038 1.01£032 034027 —242% <(0.001
AIDS Res Hum Retroviruses 2012) N. of patients (%) with car::}ﬁd plaques 22 (52.4) 10 (23.8) na. na. <(.001
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High Dose Atorvastatin Decreases Cellular
Markers of Immune Activation Without Affecting
HIV-1 RNA Levels: Results of a Double-blind
Randomized Placebo Controlled Clinical Trial
(Double-blind, randomized trial: 24 naive patients)

Correlation Between Change in Viral RNA Level and Change in
the P rti f CD8+ HLA-DR+ Cell
Decrease in CD8+ HLA DR+ Cells During Atorvastatin Therapyj erigpoione * +els
°
Statin Placebo —g
L]

p =0.006 g 104 .
104 ' ) e
+ & Th & 5
v un® AkA 4 52
L T AAA S2
j Sl T A Aa =x
o - ' . f; 2
+ i 10 + [ %
0 = 18 by
a v S
\& ] o
e O -20+ 2

< 4] -1.0 + ..
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(o]

(Ganesan A et al., J Infect Dis 2011)
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http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3071124/figure/fig1/
http://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=An%20external%20file%20that%20holds%20a%20picture%2C%20illustration%2C%20etc.%0AObject%20name%20is%20infdisjiq115f02_lw.jpg%20%5BObject%20name%20is%20infdisjiq115f02_lw.jpg%5D&p=PMC3&id=3071124_infdisjiq115f02_lw.jpg

Effect of 24 Weeks of Statin Therapy on Systemic
and Vascular Inflammation in HIV-Infected
Subjects Receiving Antiretroviral Therapy

(SATURN-HIV randomized, double-blinded, placebo-controlled trial; 147 HIV+ patients)

Tuotal Screened

(n=202)
*Stable cCART (>12 weeks)
4 *LDL cholesterol <130 mg/dL
Failed Results of Screening (n = 55) *hsCRP >2 mg/L and/or CD8+
Decreased CrCl level (n= 2) Ce” actlvatlon

Elevated findings of LFTs (n=2)
Elevated LDL cholesterel level (n= 16)
Low hsCRF level”, CDE*CD3S+*HLA-DR*" (n=11)

Low hsCRP level” (n=2)
Elevated LDL chalesterol level, low hsCRP level”, CDE-CD38+HLA-DR* {n =4)

Elevated TG level (n=2)

Elevated TG level, low hsCRF level® (n= 1)
HIV type | BRNA load = 1000 copies/ml (n= 1) 4
High coronary calcium score® (n = 2)

Elevated findings of LFTs, high coronary calcium scores (n= 1)

Randomized

No-show for entry (n=4) (n=147)
W
W W
Rosuvastatin 10 mg/daily Placeha
(n=72) (n=75)
N Y
Secondary Loss o Follow-up Secondary Loss to Follow-up
(n=3) (n=1)

(Eckard AR et al., J Infect Dis 2014)
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Effect of 24 Weeks of Statin Therapy on Systemic
and Vascular Inflammation in HIV-Infected
Subjects Receiving Antiretroviral Therapy

Table 2. Percentage Change in Markers of Inflammation, Cellular Adhesion, Coagulation, and Low-Density Lipoprotein (LDL) Cholesterol,

by Study Group

Statin, Percentage

Flacebo, Percentage

Marker Chamge (n =729 Chamge (n = 757 F
heCRP level =12.5 (-54.6 0 22.2) 0.0 (-42.4 0 54.7) 14
IL-6 level =242 (=42 4 m 254} =2.1 (=385 1 329} 24
sTNFR-I level =7.1 (=41.7 0 6.3F =136 (=383 725 7
sTMFR-Il level E6(-Z33® TBTF 225 (=99 10 63 47 27
sVCAM-1 level 3B =115 153) 19 (=74 to0 11.4} g2
sICAM-1 level 6.2 (-B2 0 19.0F 4.6 (B.1-20.7) 56
IP-10 level -2 -34310-42 =121 (34.7-4.0 34
D-dimer level 6.9 (438 1o =35.0) 219 (=9.1 to 73.3F Z3
1brj n:rr=:rn1m:r?:r|. an;ﬁgmﬂﬁb" 16
Lp-PLA, level -89 (=201 =107 =19 (-B6 10 13.3} <01
LDL cholesterol level =28 (=43 to -16)" 38 (=07% to 17.2F° =01

Abbreviations: hsCRP, high-sensitivity Cyeactive protain; ILE, intedaukin §; [P-10, interfaron y—inducibla protain 13; Lp-PLA:, lipoprotein-associated phospholipase
Az, sTNFR-|, soluble tumor nacrosis factor recaptor |; sTHFR-||, soluble tumor nacrosis factor recaptor |1 sICAN-1, soluble intercallular adbasion malecula |; sVCAM-1,

soluble vascular callular adhasion molacula 1.

* Baseling numbers. At 24 waeks, 5 subjects in the statin group and 6 in the placebo group had withdrawn or ware lost to follow-up.

B ps 05 far within-group changes.

(Eckard AR et al., J Infect Dis 2014)
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Rosuvastatin Treatment Reduces Markers of
Monocyte Activation in HIV-Infected Subjects
on Antiretroviral Therapy

A fg i -  -Placebo ) Bg all | - + -Placebo
e | —u»— Rosuvastatin p=t 20 1 —us— Rosuvastatin
EA 2 + '? 10 T
€ 571 FE 0 e o
20 Iimm——m—m—m————— -4 o E Rl 1
82 54 ag& 1o Y
= Qo _9q
®E-10 + 1 & 20
- g 5‘ s -30 p
BE-5 7 25
O 99 4 =.0017 O e -40
e X g S P= 0366

-25 + ' & 50 4

-30 ® 60

O Viak Woukfrom Randonizalion. 2+ 0  visit Week from Randomization 22

(Fundferburg NT et al., Clin Infect Dis 2014)
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Will Statins Be an Effective Anti-inflammatory
Intervention for Prevention of Cardiovascular Disease

in Patients With HIV?

Michael P. Dube
Department of Medicing and Dwision of Infectious Diseases, University of Southern Califomia Keck School of Medicing, Los Angeles, Califomia

(J Infect Dis 2014; 209: 1149-50)
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Aspirin Attenuates Platelet Activation and Immune
Activation in HIV-1-Infected Subjects on Antiretroviral
Therapy: A Pilot Study

. FIREH] Platelet—-monocyte aggregation
10 80+ " g
— 4001 . E T0= -
= = LA
- = g -
-Case-control study = — S 5o
-25 HIV-positive patients with HIV 20l < ==
RNA <50 copies/mL and 44 A — T 407
healthy controls 30d—o i : L
P-selectin (- epi (-} 1wk aspirin
ﬁﬁui . L]
B0 — C HIV{-) HIV(+)
Tﬁu- !
To0-
650
L 600-
= "
ﬁg- i T
450-
" = —
300: T T L] L)
-} epi -+ 1wk aspirin
B HIV{-] HIV{+]

(O’Brien M et al., J AIDS 2013)
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Underutilization of Aspirin for Primary
Prevention of Cardiovascular Disease
Among HIV-Infected Patients

(Cross-sectional study, 397 patients)

Table 2. Factors Associated With Aspirin Prescription Among HIV-Infected Patients at the University of Alabama at Birmingham 1917
Clinic Meeting 2009 United States Preventive Services Task Force Criteria [16] for Aspirin for Pamary Prevention of Cardiovascular
Disease Events

Unadjusted OR (95% CI) Adjusted OR (35% Cl)

Characteristic for ASA Prescription® PValue for ASA Prescription™™ PValue
Age (per 10 years) 1.44(94-2.19) .09 1.25 (.76-2.09) 40
Male sex 0.61 (.23-1.59) RCy| 0.58 (.18-1.86) .36
Patients in need L ol
- cL White 1.0 1.0
receIVIng aSpIrIn' African American 062 (.34-1.11) 1 0.55 (27-1.11) A0
17% CD4 count (cellsful)
=350 1.0 1.0
200-350 0.81 (41-1.60) b4 0.79 (.37-1.66) .53
<200 0.22 (.05-96) .04 0.34 (.08-1.51) 16
Obesity (BMI =30 kgim?)® 1.12(58-2.15) 73 0.94 ( 45-1.95) 86
Hypertension 1.81 (1.01-3.25) 046 1.38 (72-2.71) 23
Diabetes mellitus 3.3001.79-6.09) < 001 2.60(1.28-5.27) m
Hyperlipideria 3.53 (1.78-6.99) <001 3.42 (155-7.56) 002
Current smoking 126 (74-2.15) AD 1.87 i1.03-3.41) 04
Length of time in care (per year) 1.10 (1.02-1.18) .02 1.03(85-1.12) A
Plasma HIV-1T BMNA <50 copiesfmlL 0.77 (.45-1.31) 33
10-year risk for CVD event (per 5% increase)®® 1.35 (1.13-1.62) 001
CWD+elated comorbidity count { per increase of 15 2.15 (1.57-2.95) < 001

(Burkholder GA et al., Clin Infect Dis 2012)
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Table 1. Guideline Recommendations for Aspirin Use in Primary Prevention of Cardiovascular Disease

Guideline Cardiovascular Disease Risk Sex Age Dose
AHA? Higher coronary heart disease risk (especially Mo specification Mo specification 75-160 mg/day
those with a 10-yr risk of CHD = 10%)
CHEST* For persons aged = 50 yrs without Mo specification = 50 yrs 75-100 mg/day
_ symptomatic cardiovascular disease
USPSTF Myocardial infarcion when 10-yr Men 45-50 yrs Mo recommendation
CHD risk > 4%
Myocardial infarcion when 10-yr Men 6069 yrs Mo recommendation
CHD risk > 9%
Myocardial infarcdon when 10-yr Men T0-79 wyrs Mo recommendation
CHD risk = 12%
Stroke when 10-yr siroke Women 55-59 wyrs Mo recommendation
risk > 3%
Stroke when 10-yr siroke Women 6069 yrs Mo recommendation
risk = 8%
Stroke when 10w.yr stroke Women T0-79 vrs No recommendation
risk = 11%
EsC* 10=yr risk score of MNo specification MNo specification 75 mg/day
CVD = 10%
ccst Mot recommended at any — — —

level of CVD risk”

AHA = American Heart Assodation; CHD = coronary heart disease: CHEST
cardiovascular disease; CCS

tive Services Task Force: ESC European Society of li_.ardiulug}'; VD

Amercan C{JI.I.{:EI: of Chest Ph}'!ii.L‘i.H[]!i-; USPSTF = 1.5, Preven-
Canadian Cardiovascular Society.

I !-i[JL"L'lH'. crcumsiances 'Jl.":]L'l'i: 'n'HEiL'L'IJ.Hl' l.'L!iI:"\ 1% L'i.][]!i.IJIJL'l"L'IJ l]lgl:] 3[]] |:Z||.L"'I:IIJLI:]£I FL‘iI:"\ 1% l{ZI'ﬂ.'._ AspILrin 75162 mg.l‘da}' may |IZH: L'i.ZI[]!-il.rle'F'L'd.

(Nemerovski CW et al., Pharmacotherapy 2012)
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Conclusions.
The current challenges

* The correct assessment of CDV risk in HIV+
patients

 The best markers for chronic inflammation and
CVD risk in HIV

* The best treatment to reduce HIV-associated
Inflammation and CVD risk

Assess, prevent and treat
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Grazie per l'attenzione.
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