La gestione a lungo termine della HAART
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Emergence of Non-AIDS Comorbidities
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Prevalence of different non-AIDS related co-morbidities at
different age strata in ART-treated patients
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Proposed mechanism of TDF excretion
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Animation based on Izzedine H et al., Nat Rev Nephrol. 2009;5:563-73



Renal Safety of Tenofovir Alafenamide in Patients at High Risk of Kidney Disease
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Mechanism of Action
Tenofovir Disoproxil Fumarate and Tenofovir Alafenamide
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OAT, organic anion transporter; TAF, tenofovir alafenamide; TDF, tenofovir disoproxil fumarate; TFV, tenofovir.



. Longer-Term Renal Safety of Tenofovir Alafenamide vs Tenofovir Disoproxil Fumarate
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Study Design Fome S
Studies 104 and 111 Week 0 48 % 144

Treatment-naive adults IS E/C/FITAF QD
HIV-1 RNA 21000 copies/mL gy
eGFR 250 mL/min/1.73 m? MI=E  E/C/FITDF QD

eGFR, estimated glomerular filtration rate.

+ Two Phase 3 randomized, double-blind, double-dummy, active-controlled studies
— Study 104 (North America, European Union, Asia; NCT01780506)
— Study 111 (North America, European Union, Latin America; NCT017974495)
— Patients stratified by HIV-1 RNA, CD4 cell count, and geographic region

+ Treatment-naive HIV-1—infected adults with eGFR 250 mL/min/1.73 m? were
randomized 1:1 to a single-tablet regimen of E/C/F/TAF or E/C/F/TDF

+ Renal function assessments included serum creatinine (SCr) and eGFR by
Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI)

+ Measures of proteinuria were assessed at baseline and throughout the study

Urine albumin:creatinine ratio (UACR)

Urine protein:creatinine ratio (UPCR)

Urine retinol-binding protein:creatinine ratio (RBP:Cr)
Urine B2-microglobulin:creatinine ratio (2m:Cr)

Quantitative Proteinuria

Tubular Proteinuria




Changes in Proteinuria Through Week 96
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New-Onset Chronic Kidney Disease*

B High UACR [ Low eGFR

40 All Patients Excluding Patients With
Abnormal Baseline
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2 I
E/C/FITAF E/C/F/TDF E/C/FITAF E/C/F/TDF

*UACR >30 mg/g or eGFR <60 mL/min/1.73 m? for 290 days.
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Patients With Renal Events

Renal D/C
¢
o o
0
0 0o %
00 o0
° @ C
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o0 o
@ Patient on E/C/FITAF
AKI CKD by GFR ® Patient on E/C/F/TDF

AKI, acute kidney injury; CKD, chronic kidney disease; D/C, discontinuation.



Longer-Term Safety of Tenofovir Alafenamide in Renal Impairment
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Study Design
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Estimated GFR: Changes Over Time
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Renal Biomarkers: Changes From
Baseline to Week 96

Without
Pre-switch Pre-switch
TODF* TDF

Baseline

week 6 [N
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160 -
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1525

Median (mg/q)
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i p2-m:Cr
000§ 246 Iam ug/g

- 197 i RBPCr
UPCR UACR RBP:Cr p2-m:Cr 159 uglg

Tubular Proteins

“All changes statistically significant; "all changes not statistically significant with exception of B2-microglobulin (B2-m):Cr. RBP,
retinol-binding protein.




Changes in eGFR by Baseline eGFR
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Renal Biomarkers: Changes

Over Time
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Renal Biomarkers: Changes
Over Time
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Classic risk factors:

age
g" R high blood pressure
diabetes
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* T nuovi nati (dolutegravir,
cobicistat, rilpivirina)




COBI Inhibits Active Tubular Secretion of Creatinine,
Resulting in Increased SCrt?

* Preclinical studies indicate that COBI blocks a transport pathway used for creatinine secretion
from the proximal tubule by inhibiting a transport protein called MATE1 that is responsible for
transporting creatinine into the proximal tubule!

* Other drugs have been reported to block tubular secretion of creatinine, such as ritonavir,
cimetidine, and trimethoprim#®

*&; Creatinine Cobicistat

Proximal Tubule Cell

Urinary Space
For illustrative purposes only.

1 epist El, et al. ICAAC 2011. Abstract A1-1724; 2 German P, et al. J Acquir Immune Defic Syndr. 2012;61:32-40; 3 Lepist EI, Ray AS. Expert Opin Drug Metab Toxicol.
2012;8:433-448; # Cohen C, et al. CROI 2010. San Francisco, CA. 58LB; > Andreev E, et al. J Intern Med. 1999;246:247-252; ¢ Naderer O, et al. Antimicrob Agents

Chemother. 1997;41:2466-2470.
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Tubular lesions can be associated with
Phosphaturia

/ ‘ Bone
\ Osteocalcin/g Ay SR
e et A4

Vit D3
PTH

VitD3 == PTH FGF23

Urine

PTH=Parathyroid hormone
FGF=Fibroblast growth factor

Essig M, et al. J Acquir Immune Defi Syndr. 2007;46:256—8
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HIV, ART and organ damage
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Odds of osteoporosis: HIV+ vs. HIV-

(a)  Study Odds ratio
(95% ClI)
Amiel (2004) — - 5.03 (1.47,17.27)
Brown (2004) . 4.26 (0.22, 82.64)
Bruera (2003) i_ 451 (0.26, 79.27)
Dolan (2004) __._%_ 2.11 (0.54, 8.28)
Huang (2002) 4 3.52(0.15, 81.92)
Knobel (2001) —— 5.13(1.80, 14.60)
Loiseau-Peres (2002) IF 4.28 (0.46, 39.81)
Madeddu (2004) . 529.84(1.80, 494.92)
Tebas (2000) . 3.40 (0.19, 61.67)
Teichman (2003) i . »17.41 (0.97, 313.73)
Yin (2005) _.,:_ 2.37 (1.09, 5.16)
|
Overall (95% ClI) {J-*;-;._ 3.68 (2.31, 5.84) ,
I |
0.01 1 100

Odds ratio




Odds of osteoporosis in HIV-infected patients on ART
compared with ART-naive patients

(b) Study Odds ratio

(95% Cl)
Amiel (2004) - 2.41(0.77, 7.58)
Bruera (2003) . I 4.81 (0.60, 38.74)
Garcia (2005) .i 1.60 (0.13, 19.84)
Knobel (2001) | B 2,68 (0.70, 10.33)

*

Konishi (2005) - 0.84 (0.03, 22.43)
Madeddu (2004) ' = _ 11.06 (0.65, 187.76)
Vescini (2003) .l 0.54 (0.05, 5.68)
i
Overall (95% Cl) .::3,. 2.38 (1.20, 4.75) ’
r |
0.01 1 100

Odds ratio




Odds of osteoporosis in HIV-infected patients

on Pls
(c) Study Odds ratio
(95% CI)
Amiel (2004) - 0.61(0.21, 1.72)
Brown (2004) : . , 11.09 (0.57, 217.66)
Bruera (2003) —— 1.18 (0.37, 3.78)

Dolan (2004) - 0.71 (0.11, 4.51)

Huang (2002) i 1.67 (0.06, 43.79)
Knobel (2001) — 1.97 (0.47, 8.27)
Madeddu (2004) rom 2.83(1.13, 7.03)
Mondy (2003) - 1.89 (0.23, 15.81)
Nolan (2001) _;_._ 3.25 (1.08, 9.83)

|
Leba_s (2000) Sl 1.83 (0.35, 9.62)

escini (2003) — . 1.24 (0.34, 4.52)

Yin (2005) - el 0.77 (0.15, 2.34)

|

|
Overall (95% Cl) [ 1.57 (1.05, 2.34) &~

[ 1

0.01 1 100
Odds ratio




How little we know......
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McGinty T et al. Curr Opin HIV AIDS. 20186. [Epub ahead of print).




ART initiation and Bone Turnover

3 months (O

BMD
loss

Osteoclast Osteoblast



ART initiation and Bone Turnover
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Osteoclast Osteoblast



ART initiation and Bone Turnover

12 months

BMD @@

stablises <§> (?2) (5)

Osteoclast Osteoblast
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Bone Mass Determinants

Diseases

Celiac disease
Renal Disorders
HIV

Hormones
Estrogen
Testosterone
GH
Thyroid
Glucocorticoids
Vitamin D

Behaviour

Drugs Physical exercise

Heredity Diuretics Diet
Antiretrovirals Smoke
Anticonvulsants Alcohol

Ruffing JA, 2006; McGuigan FE 2002 Corticosteroids
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CVD Risk in HIV-Infected Patients is Beyond

That Predicted by Traditional Risk Factors

2.5

2

Effect Size of Ml or CHD
in HIV vs. non HIV

In the VACS cohort, the
HR of Ml was 1.48 in HIV
vs. non-HIV veterans
after adjusting for FRS,
comorbidities, and
substance use (95% CI
1.27-1.72).
(Freiberg, 2013)




H641
DR Drozd

Myocardial infarction risk
in the NA-ACCORD
compared to

M ESA (multi-ethnic study of aterosclerosis)
and ARIC (atherosclerosis risk in communities)
had significantly higher
incidence of Ml

d us ence rate ratios (a d
intervals comparing NA-ACCORD to MESA and
RIC
alRR [95% CI]
Variable MESA ARIC
Cohort
NA-ACCORD 2.40[1.79,3.20] 1.33[1.10,1.61]
Age
40-49 1.00 1.00
50-59 1.94[1.52,2.49] 2.02(1.62,2.50]
>=60 3.83(2.81,5.23] 3.75[2.99,4.70]
Sex
Male 1.00 1.00
Female 0.52(0.40,0.67] 0.62[0.56, 0.68]
Race
Non-black 1.00 1.00
Black 0.77(0.62,0.96] 1.13[1.01,1.26)
Smoking
Never 1.00 1.00
Ever 1.56(1.22,1.98] 1.54(1.38,1.72|
Missing 1.32(0.92,1.89] 1.22(0.89, 1.66|




Clin Infect Dis 2015 Jan 16.

Declining Relative Risk for Myocardial Infarction
Among HIV-Positive Compared With HIV-Negative
Individuals With Access to Care.

Klein DB
Kaiser Permanente, Los Angeles, California.

Concerns remain for an increased myocardial infarction
(MI) risk among individuals infected with human
immunodeficiency virus (HIV).

We conducted a cohort study evaluating MI risk from
1996 to 2011 by HIV status. The adjusted MI rate
ratio for HIV status declined over time, reaching 1.0
(95% confidence interval, .7-1.4) in 2010-2011, the
most recent study period



Surveillance of Cardiovascular and Cerebrovascular Event
Rates among HIV-infected and HIV-uninfected Californians:

1996-2008

Figure 1b. Adjusted rate ratios™ of hospitalization for Ml among HIV-
. infected vs. HIV-uninfected KP members: 1996 - 2008
4_ 4
231
e
2 2.3
€ 2T 20 22
19 1.7
LL‘}
1
0
1996 - 1997 1998 - 1999 2000 -2001 2002 - 2003 2004 - 2005 2006 - 2008
p=011 p=.001 p=.001 p<.001 p=.001 p=057
* Adjusted for age and sex, reference: HV -uninfected; M=myocardial infarcton; 2008 i Jan-Jun
. Kaiser Permanente identified hospital myocardial infarction among 20,305 adult HIV+ KP members and among 203,050 year-,
age-and sex-matched HIV-KP members from 1996 through June, 2008. 2
. For the period 1996--2008, Mls among our HIV+ population and were uncommon, occurring at a rate of 3.0 per 1000 per person

years.
. During 1996-2008, the rates of Ml among HIV+ and HIV- patients converged such that in 2006-2008 the difference in rates
between the two groups became statistically non-significant

L Hurley CROI 2009, abstract 710



Surveillance of Cardiovascular and Cerebrovascular Event Rates among
HIV-infected and HIV-uninfected Californians: 1996-2008

Figure 3. Changes in prescribing patterns over time
that may lead to improved lipid profiles

E

100
B0 4 —a— % of ARV-treated patients who are taking D4T
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Figure 4. Percent of KPNC HV patients taking lipid
lowering therapy by ARV status: 1396 - 2008
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—m— Plunexposed
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csyusesysn ]
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Framingham 10-year CHD Risk (%)

Figure 3. Mean Framingham Risk Score among
KPNC HIV+ patients: little change despite aging

9%
g7 _ —H
80 _
r‘,-f‘"-?ﬂ_ ::_'7 ;}‘_}
72 ca

—m— 2000-2007 cohorf holding all risk Taciors
excapt age constant at 2000-2001 levels

i 20002001 Cohoort 82 obsarved

Adl KPMC HV-+ patients as obasrwed

Among HIV+ patients, the observed decline in rate of Ml consistent with

1.a shift to more lipid friendly antistroke antiretroviral regimens

2.increased use of lipid lowering therapy
3.effective management of traditional cardiovascular risk factors as evidenced by stable
Framingham risk scores despite an aging population.

L Hurley CROI 2009, abstract 710




W Age-adjusted rates of death
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D:A:D: Smith et al, Lancet 2014



Likely explanations to decreasing trends in CVD in aging
cohort

* Better management of modifiable traditional risk factors
— Less smoking
— Better dyslipidaemia control
— Screening & tx for hypertension and diabetes if indicated

* Less use of ARVs related to CVD development in high risk
individuals

— Switch from Pl to mainly NNRT based ART
* If Pl-based: focus on more recently introduced drugs

— less use of abacavir in high underlying CVD risk populations
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Cause of death, n=702

® Drug abuse
M Suicide

3.4% m Cardio-cerebro-vascular

2,1% ) )
m Non HIV related infections

Non-AIDS malignancies

(excluded HCC)
= Unknown

39,5%

Other
Hepatic

HIV related

Dec 2014 Report



Cuore 2/4:
HIV come fattore di rischio
indipendente

Non-Modifiable

> .

Modifiable

Cigarette smoking

Recreational drugs

Diabetes mellitus

Hypertension

Dyslipidaemia LDL/HDL
HAART related

Wood D et al. Eur Heart J 1998;19:1434—-1503.
Weber R. et al. 12th CROI, 2005; Abst. 595

Male gender

Family history
of CHD

Chronic Kidney
disease




Inflammation:
The keystone of aging and chonic diseases




. | Inflammation predicts disease in treated
THE SECRET HIV infection, as it does in the general
gl population

-

I\/Iortality (Kuller, PLoS Med, 2008, Sandler JID 2011, Tien JAIDS 2011)
Cardiovascular Disease (Baker, CROI 2013)

Lymphoma (Breen, Cancer Epi Bio Prev, 2010)

Venous Thromboembolism (Musselwhite, AIDS, 2011)
Type | Diabetes (Brown, Diabetes Care, 2010)

Cognitive Dysfunction (surdo AiDs 2012)

Frailty (Erlandson, JID 2013)



HIV: a State of Immune Activation and
Suppression

Persistent viral
infection

: Viral reactivation
tfaMlli;r:cba'a'on (CMV) and co-
infection (HCV)

Chronic activationof T Endothelial cell

cells and monocytes

activation

Adapted from Hsue JID 2012



How is HIV Unique?

Look to your guts!

A ACUTE INFECTION (non-HIV)

agananfieg

\
.. TNFa, L6, L8
112, 023

NK, NKT, T

CLEARANCE OF PATHOGEN
INFLAMMATION
Thl >> Th2 response

B RESOLUTION OF INFECTION [non-HIV)

EPITHELIAL REPAIR
'u1 'u.zz i E
Thl? mz i i
(lhrommls

Neutrophi removal
IL-10 blocking of NETosis

TGFB, IL-10
. —’ £GF, VEGF

@ Iu 17 Antidnflammatory
M2 Macrophage

@ CD163* CD205*
MerTK® Arg-1°
Thi?

Ine3

TISSUE REPAIR
HEALING
Thi7, Th22, Th2 >> Thi response

C  CHRONIC HIV-1INFECTION

Neutrophi accumwilation
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'\ ®
\
\ TNFa, IL-6, I8
PAMP Vo

—
Inflammatory

M1 Macrophage
INOS/NO

g X

Monacyte

Anti-4nflammatory
M2 Macrophage

MICROBIAL TRANSLOCATION, SYSTEMIC INFLAMMATION
CHRONIC NEUTROPHIL ACTIVATION

Figure courtesy of Dr. Zdenek Hel.




SMART Study: Short-term CD4+ guided episodic
use of ART is inferior to continuous therapy

« CDA4+ guided drug conservation (DC) strategy was associated with significantly
greater disease progression or death compared with continuous viral suppression
(VS): RR 2.5 (95% ClI: 1.8-3.6; p<0.001)

 Includes increased CVD-, liver- and renal-related deaths and non-fatal CVVD events

Severe complications endpoint and components

Subgroups No. of patients Relative Risk
with events 95% ClI
e 1.5
Severe complications 114 —0—
1.4
CVD, liver, renal deaths 31 o
1.5
Non-fatal CVD events 63 —0—
1.4
Non-fatal hepatic events 14 °
Non-fatal renal events 7 2‘5

0.1 4 Favours DC Favours VS p 10

El-Sadr W, et al. 13th CROI, Denver 2006, #106LB



( sight

START Design

HIV-infected individuals who are ART-naive with
CD4+ count > 500 cells/mm?

Early ART Group Deferred ART Group
Initiate ART immediately Defer ART until the CD4+ count
following randomization declines to < 350 cells/mm? or

AIDS develops
N=2,326 N=2,359

Primary composite endpoint, target = 213
» Serious AIDS or death from AIDS

« Serious Non-AlDS Events and death not attributable to AIDS
o CVD, ESRD, decompensated liver disease, & non-AlDS defining cancers

INSIGHT/STAT: Babiker et al 2012



Atherosclerosis
The Search for Biomarkers

«

* Learning from the Statin Experience
— Magnitude of CVD reduction exceeds lipid lowering effect (not linearly related)
— Anti-inflammatory effects prevent atherosclerosis progression

* Potential inflammatory pathways to target
— IL-6 signaling pathway = CRP
— Alternative pathways (Phospholipase inhibitors (PLA,))
— Oxidative stress, i.e. Antioxidants
— Monocyte phenotypes

* Key issues for targeting CRP
— Limited specificity for atherosclerosis-associated inflammation
— Poor prognostic value in secondary prevention
— Changes in CRP may not reflect changes in arterial inflammation

* Residual CVD risk # Residual inflammation

Passacquale G, Di Giosia, Ferro. Cardiovascular Research. 2015. 12: 709-21.
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A5350: Effect of Probiotics on Gut Microbiome and Immune Activation Markers
Protocol Co-Chairs: Turner Overton and Adriana Andrade

The trial will rammize 90 HIV-infected adults 18 years of age and older
- On ART, with CD4 count >200 ¢/mm?, and HIV VL < 50cp/mL

ACTG

AIDS CUNICAL TRIALS GROUP

©
Q
©
=

45 participants on ART + placebo X 24 weeks

Microbial
translocation
S N 3 /~

P g ) ¢

Key Study Objectives
— Assess changes in inflammatory biomarkers

— Assess changes in microbial translocation markers
— Assess changes in T cell phenotypes
-~ Assess changes in monocyte phenotypes

— Assess changes in microbial diversity

— Assess changes in gut permeability
Relevance to CVD?

|

) '
-

NS
ot

— Potential to increase Th17 T cell population in gut Inflammation
— Potential to shift monocyte population T Monocyte activation

Mediated th hi Fiiit bilit M T cell activation
— Mediated through improved gut permeability Dyslipidemia

Hypercoagulation




A5314: Effect of Reducing Inflammation with Low Dose
Methotrexate on Inflammatory Markers and Endothelial
Function in Treated and Suppressed HIV Infection

Protocol Co-Chairs: Priscilla Hsue, MD, and Judith Currier, MD, MSc ?AC TG

Enrollment:
200 HIV participants on ART, CD4 >400 ¢/mm?3, documented CVD or CVD risk

9o
+
@ 1 ART + placebo 36
= K
o8 2 ART + low dose methotrexate oS
Key Study Objectives

— To evaluate safety of low dose methotrexate (LDMTX) therapy
— To demonstrate LDMTX improves endothelial function (brachial artery FMD) Secondary

— To estimate the effects of LDMTX on cardiovascular markers related to CVD risk,
inflammation, and coagulation, including hsCRP, IL-6, sCD163, and D-dimer

- To investigate the impact of LDMTX on additional soluble and cellular markers of
inflammation, coagulation, monocytes activation, reactivation of CMV, and HIV-1 persistence

153/200 participants enrolled




Randomized Trial to Prevent Vascular Events in HIV
REPRIEVE (A5332)

Principal Investigators:
Steven Grinspoon, MD

— — — 1 Screening
Pamela S Douglas, MD Time l Asymptomatic HIV+ patients with no history of CVD ' And
Udo Hoffmann, MD, MPH Consent
Heatﬁ;«'libaudo, PhD v
®(n=6500) Randomization
¥ : —N ,
‘ Placebo ' Pitavastatin 4mg/day | Intervention

6 year L’”’m‘,"’"—] (n=800)

Flu Y .
| Coronary plaque, vascular Mechanistic
‘ inflammation, immune activation Primary Endpoint
& &
[CVDoath | [ MI_ | [ Unstable Angina || Stoke | | ArtenaiRevasc | o o uriee)
Individual components of primary endpod
All cause death
hodenow?vogress-on o noncaia neq @ue. 7 QW platzpe J S fary
Inflammatory, immunological, metabolic biomarkers | Endpoints
l Predictors of statin effects |
v Statin safety and non AIDS comorbidities: DM, Infections, Cancer |

Funded by NHLBI and NIAID. Supported by KOWA Pharmaceuticals.
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Prevedere il rischio...
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#747.
Cardiovascular Disease Risk Prediction in the HIV Outpatient
Study (HOPS)

Angela M.Thompson-Paul




Results and Conclusions

10-Year CVD Risk Estimation
el lis ACC/AHA  SCORE D:A:D
Any length follow-up (n=2,392)
Expected events
Observed events
Ratio expected/observed*
t

Hosmer-Lemeshow X? p-value

C-statistic?

210 years of Follow Up (n=725)
Expected events
Observed events
Ratio expected/observed*

1

Hosmer-Lemeshow X? p-value

C-statistic’
The four risk prediction equations underestimated the 10-year risk of CVD in our
large, diverse HIV cohort.

To better estimate CVD risk in HIV-infected persons in the United States, additional
risk factors (e.g. immunologic markers, virologic status) may need to be considered.




746.
Cumulative HIV Care Measures Highly Associated With

Acute Myocardial Infarction
Jorge L. Salinas (VACS)

 Cumulative measures of viral load, CD4 count
and VACS Index provide added information

about risk of AMI, of these, VACS Index is the
most comprehensive.




Complications from Head to Toe

Comparing Cardiovascular Disease Risk Scores for Use in HIV-Infected
Individuals

Heidi M. Crane

University of Washington, Seattle, WA, United States
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Risk scores

FRS- CHD 30-74 Angina, MI, CHD death, Age, Total Cholesterol, HDL-C,
(Framingham)  |years coronary insufficiency BP, Diabetes status, Smoking,
Gender
ATP3-FRS-CHD [>20 years [MI, CHD death Age, Total Cholesterol, HDL-C,
(ATP3) BP, Smoking, Gender,
Antihypertension Medication use
DAD HIV, MI Age, Total Cholesterol, HDL-C,
(DAD) European BP, Diabetes status, Smoking,
Gender, Abacavir use, Duration of
indinavir use, Duration of lopinavir
use
2013 ACC/AHA |40 -79 MI, CHD death, stroke Age, Total Cholesterol, HDL-C,
ASCVD Pooled |years BP, Diabetes status, Smoking,
Cohort Equations Gender, White or African
(ASCVD) American, Antihypertension

Medication use




Conclusion

The large size, comprehensive clinical data and central adjudication
of Ml by type in CNICS allows for direct comparison of clinical risk
scores

The addition of specific antiretroviral medications in the DAD score
did not improve discrimination or calibration compared with ASCVD

-however inclusion of different HIV-specific measures may lead to improvements
and should be tested

-see for example Hunt et al., poster #671 on CD4/CD8 ratio and M|

Current standard of care for primary CVD prevention such as
prescribing a statin is to use the ASCVD score in the general
population, no one knows how this works in HIV but these findings
suggest that it works fairly well

ASCVD performed better than the other risk scores, doing better
than both older more outdated scores and an HIV score with
antiretroviral medications



Cuore 4/4.
Gli interventi farmacologici
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Association.
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Circulation (”p gt

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
McBride, J. Sanford Schwartz, Susan T. Shen\)v. i?idney C. Smith, Jr, Karol Watson and Peter W.F.

son



4 Statin Benefit Groups

Individui con evidenze cliniche di malattia cardiovascolare aterosclerotica
(infarto miocardico, stroke)
— che corrispondono a pazienti a rischio molto alto secondo le linee europee

Individui con aumento primario de c-LDL oltre 190 mg/dL

\Valore molto alto che spesso sono paziente con dislipidemie familiari considerati ad
alto rischio

Diabetici nella fascia di eta 40-75 anni e con ¢-LDL > 70 rng/dL senza evidenze
cliniche di ASCVD - rischio almeno alto

Individui senza ASCVD o diabete, con c-LDL >70mg/dL e rischio stimato di ASCVD a
10 anni =7,5%



Re-endotelizzazione mediata dalle Statine.
Segmenti di carotidi di ratto lesionate meccanicamente.

A 00 A

Statin

No Statin

Reendothelialized
Area (Percent)

Balloon- 2

injury weeks weeks weeks

2 4
weeks weeks

No Stating &

"2 weeks 4 weeks

Walter, Circulation 2002



Inclusion

sHIV-1 & 218 years

=»On ART >6mo & HIV-1
RNA =1000 cps/ml

=Fasting LDL-C<13omg/d|

sHeightened immune
activation
(CD8+CD38+DR+ 219%
or hsCRP 22pg/ml)

»No CVD or diabetes
=No fragility fractures

=sNo immunomodulatory,
bone tx, or hypolipemics

Rosuvastatin
N=72

Stratified by:
*Plvs not
*Osteopenia vs not
*CACvs not

- ‘ 3. ' eA 8 :;:_

N=75

SATURN-HIV Design

Endpoints

Cardiovascular
Carotid IMT (by US)

Coronary artery calcium
score (by CT)

CVD risk

Systemic & vascular
inflammation

Lymphocyte & monocyte
activation

Lipids
Insulin resistance
Body composition

WeekO Week o6




Change in CAC Score in the subset

with CAC at baseline

250 300
i

200

p<0.05

150

100

CAC Change(96 Weeks - Baseline)

50

—_— a—

0
|

Statin Control



Change in Mean CCA IMT in Subset

with Baseline CAC

4

3

p<0.05

2

N

0

-1

IMT Change(96 Weeks - Baseline) in mm
.2

-3

-4

Statin Control



#6674
CO Hileman
The effect of rosuvastatin on vascular

X ‘ disease differs by smoking status
SATURN-HIV

Mean Change in T cell Activation and Carotid [ntima Media Thickness
for Rosuvastatin and Placebo Groups

by Smoking Status Difference in Means
Rosuvastatin  Placebo p-value
Activated CD4+T Calls 0-48 wh change Siactivated CDB# 5
O-48wk change ol
Smakars 0511 0138 <00
Nom-smaokers | -0.365 0463 051
Activated CD8+T Cells O=48 wh change Sactivated CO4¢- :
O-48wk change —a—
Smakers 0,613 0248 =001 . : .
Mon-smokers 0,506 0462 077 5 8 4 B
Acti ki CCAIMT g ¥ *
C Ive S m O I ng - 048wk change d—Fauors placsbo Favars skatin—e
. p- W
modified the effect of ‘
. . . Sinokers 0.018 n.o2 07
rosuvastatin (beneficial Nonsmokers| 0024 0042 <Ol p—— y
effect not apparent in 0-96 wh chonge ==
Smoke rS) Smakzrs 0.018 0.018 0.9 5
Mon-smokars (0,008 0.066 0.02
- Gu8E Wi oRange CCAMT :
H Owev_e r -I—_ Ce I I Valuzs showm are mean absciute change from bassline in log-transformed cutcome ]
activation m p roves aijusted for the baseline value of that outcome. P-values are for between groug 1 tests, ?

more in smokers

B Hon-Smokers
& Smokers



Cardiovascular, Bone, and Kidney Health

Statin Therapy Reduces Coronary Noncalcified Plaque Volume in HIV
Patients: A Randomized Controlled Trial

Janet Lo

Massachusetts General Hospital, Harvard Medical School, Boston, MA, United States




Plaque Progression in aque Regression In
Patient on Placebo Patient on Atorvastatin

Y
v‘

Baseline

12 Months

A

Proximal left anterior descending coronary artery




over 12 months oxLDL
decreases with
atorvastatin

Reduction in serum oxLDL
is associated with changes
in non-calcific plague
volume total plaque
volume positively
remodeled plaque and
low attenuation plaque
The relationship between
oxLDL and non calcified
plaque volume is
independent of 10-year
FRS, VL, CD4 and change
in direct LDL

#H673
E Nou

Statin effects on oxLDL in relationship to plaque and arterial
inflammation in HIV

Table 1: Spearman Correlations Between Change in Plaque Characteristics and Change in

Lipids and Inflammatory Markers

['|1-|n|_'r it Non- i 'h:l'ﬂr i1 Testal

[J'|5-|n|_'|: n

i |'|HT|_i_|:'." if L

calealed Plague  Plaque Volume  Positwely Atteriation
Volume (mm3)  (im3) Remodeled Plague  Plague
i # segments) (# segments)

Change inoxLDL (UL) p= 050 p=0.002  p=034; p=0.4 p=034; p=0.047 p=0.41; p=0.02
Change in Lp-PLA; = 044 p= 0007 p=034 p= 0 p=03; pe0d p=0.06; p= 0003
(ng/'mL]
a.'ﬁI‘E'.I'IHlZJi'I Direct LDL.  p=020.6=012 p=020.p=011 p=017 =031 =014, p= (.41
(mp/dl]

Chirige in Total pFlla =03 p=ld p= 043
Cholesterol (mg/dL)
Chinge in HDL
Cholesterol (mg/dL)
Change in Trighvcerides

(me'dL)

o= X =023

p= 1,32 p= 0,05

|1-|:|]j.~|1-|:_|:_'1 o= (& |~,-II_TI'|

it !ll]'-}. fi {155}
= ol H =[] |

p=-0 16, p= 035

= 0.29. p= 000
=1 30k =107

|';.'I'I:'::|, p= 000

[t are Spearman's rank comelation coafTictents. Significant p-valuss are shown in beld
Abbreviations: oxLDL = oxadized LDL, CRP = Ceactive protem, Lp-FLA;

Lipoprotein Fhospholipase-

Ay, LDL = Low-density lpoprotein, HDL = High-density lipoprotein, sCD14 = sotuble CD14, sCD163 =

goluble CDY 63

Diata relating chatyge in oxLDL w0 plagque pasameters exchude two outliess in the placebo group, Sensitivity
analyses meluding these subjects show similar results i terms of direchiorabty and sipmificance of

relationship for non-caleified plagee volume
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B Weigel
2013 ACC/AHA guideline undertreats HIV-infected adults
with atherosclerosis

Comparison of statin recommendations

40% p=00002
4 )
32.2%

(&53

o

32
-_—

HIV specific colesterol
guidelines that include

E

detection of subclinical %m
atherosclerosis may help e
to identify HIV-infected § 15x

adults who are at
increased ASCVD risk

% patients for whom statins wouldbe

No carotid plaque Carotid plaque

B Guideline 2004 = Guideline 2013




Complications from Head to Toe

Aspirin Fails to Impact Immune Activation or Endothelial Function in Treated
HIV

Meagan K. O'Brien

Icahn School of Medicine at Mount Sinai, New York, NY, United States
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Fold Change from Baseline to Week 12 {95 % Cl)
Aspirin 100mg P

1.21(0.86, 1.70)

0.21(0.16,030) <0001 028(0.20,039) <0.001

sCD14 (ng/m) 097(0.93,1.02)  103(0.98,1.08) 070  099(0.94,104) 0.70
sCD163(ng/m) 098(0.89,1.07)  103(0.94,1.13) 044  112(103,123) 0.037
IL-6(pg/mL) 103(087,121)  113(096,133) 009%  103(0.87,121) 038
D-dimer (ng/mL) 102(091,1.13)  099(089,110) 069  108(097,119) 0.46
KT ratlo (nM/uM)’ 13(36,11)  -30(53,-07) 030  05(1827 030

%CD3BHLA-DR+ CD8+ Teells'  -04(22,13)  -15(32,02) 040  -12(-29,05) 056

FMD (%)’ 05(-13,04)  -12(21,-04) 0001  05(-13,04) 061

.SP value tests difference between Aspirin arm and placebo arm
’Changes In KT ratio, CO8 activation, and FMD were modeled as absolute changes (not relative changes).
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