AMELIORER L'IMPACT PHARMACO-
ECONOMIQUE DE SA PRATIQUE

/ HOPITAUX

| UNIVERSITAIRES
PARIS OUEST
o . ,




DISCLOSURES

e Research grants:
- The Medicines Company, TERUMO, MSD-Schering




Contexte

e Pour les médecins, I'objectif principal est de
proposer aux patients le traitement ayant le
meilleur rapport entre le risque et le bénéfice.

POLITIQUES SOCIETE ECONOMIE TERRE

Le trou de la sécu pourrait
dépasser les 33 milliards en 2010

Le déficit général atteindra 22 milliards dés cette année si le
gouvernement ne prend pas de nouvelles mesures, prévoit la
ission des comptes de la sécurité sociale.




Rappels et géneralites




INTRODUCTION (1)

e [’évaluation médico-economique fait partie des variables qui
permettent de faire un choix et/ou de prendre une décision.

e |La pharmaco économie (focalis€e sur le prix des médicaments) est
une branche de la médico économie. Toute action de santé doit étre




INTRODUCTION (2)

e Finalement I'analyse médico-économique est souhaitable voir
Indispensable car:

- Elle apporte un élément supplémentaire dans la decision

- Elle rend le processus decisionnel plus transparent pour tous les
acteurs du systeme (décideurs, industrie, médecins et les
politiques en charge de la politique de sante)
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Etude Medico-economique: Cout/
Efficacite (CE)

Colt Inov - Cout usuel

Bénef Inov - Bénef usuel

Moins chere,
moins efficace




Quelle information pour le décideur ?

Plus cher & moins efficace Plus cher & plus efficace




Approches médico-économiques

1. Etude ancillaire d’une étude randomisée d’efficacité
v" Avantage: deux groupes comparables
v Inconvénients: population sélectionnée




Mesures « Cout/Efficacite »

e Mesure efficacité:
~ Quantité de vie
~ Qualité de vie liée a la santé

- Qalys (Quality adjusted life years saved): quantité de vie
ajustee sur la qualité de vie

- Indicateur plus spécifique (ex: nombre revascularisations
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ACUITY: Primary Endpoint Measures (ITT)

UFH/Enoxaparin + GPI vs. Bivalirudin Alone

B UFH/Enoxaparin+GPI (N=4603) Bivalirudin alone (N=4612)

P, <0.0001 . P, <0.0001
Ps,p = 0.015 . Ps,, <0.0001

0,1

Sup

0,1




HORIZONS: Primary Endpoint Measures (ITT)

UFH/Enoxaparin + GPI vs. Bivalirudin Alone

B UFH+GPI (N=1802) Bivalirudin alone (N=1800)

P <0.001 P <0.001

0,1
- . . 2

0,1
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Analyse medico-
economique de la




ACUITY: procedural resource use and costs
Procedural Resource Use and Cost

Heparin

Bivalirudin

Upstream GPI
(n=1,301)

Catheterization
Laboratory GPI
(n = 1,308)

Upstream GPI
(n = 1,325)

Catheterization
Laboratory GPI
(n = 1,302)

Bivalirudin
Monotherapy

No GPI
(n = 2,615)

Anticoagulant use, %
Bivalirudin
GPI
LMWH=*
UFH*
Anticoagulant vialst
Bivalirudin
Eptifibatide
Tirofiban
Abciximab

25
98.2
42.3
62.7

1.3 =06
45+ 26
1.7 17
53*15

2.0
63.7
425
615

1.7+14
46 16
1.4 =06
3812

97.7
97.7

19
13.0

20=28
4324
1614
3014

97.6
54.2

2.4
11.2

22*39
45 *15
15 * 0.6
3.7*=09

98.8
7.6
2.7

128

22+ 26
47 25
16 +13
41+18

Anticoagulant costs

$896 = $2,854
[$725]

$515 = $584
[$399]

$1,6537 = $1,407
[$1,192]

$1,315 = $1,727
[$1,000]

$976 * $1,139
[$824]

Index PCI resourcest
Contrast
Balloons
Number of stents, bare-metal
Number of stents, drug-eluting
Drug-eluting stent used (%)

246 = 119
14+13
0.2 = 0.6
14+11
83.6

248 = 162
14=+15
0.2 = 0.7
13*+11
81.0

241 = 120
14+11
03 = 0.7
13*+11
81.2

240.48 = 120
14+12
0.2 = 0.6
13*10

81.9

245 + 124
14+12
0.3 * 0.6
14+11
80.7

PCI costs (excluding anticoagulants)

$5,979 = $3,058
[$4,888]

$6,009 = $3,075
[$4,931]

$5,962 = $2,919
[$4,942]

$5,985 * $4,323
[$4,823]

$6,058 + $3,131
[$4,883]




ACUITY: 30-day outcomes and

COsSIts

Table 3 Hospital Outcomes, Resource Use, and Costs

Death, %

MI, %

Unplanned revascularization, %
PCI

Death or MI, %
Death, MI, or unplanned revascularization, %
Major bleeding, %
Minor bleeding, %
Transfusion, %
e da
ICU length of stay, days
Costs
Anticoagulant medications
Catheterization laboratory procedures
Hospital room and ancillary services
Physician fees
Total cost for initial hospital stay
Discharge to 30 days cost
Total 30-day cost

Heparin + GPI

Upstream GPI
0.8
4.7
0.9
0.6
0.3
5.4
59

1.3 = 27][0]

$896 = $2,854 [$725]
$3,207 = $3,775 [$2,672]
$8,705 = $12,301 [$4,757]
$2,071 = $2,620 [$1,486]
$14,416 * $11,944 [$11,443]
$767 = $3,254 [$0]
$15,183 * $12,646 [$12,018]

Catheterization
Laboratory GPI

0.3
49
0.8
05
0.3
5.0
5.6

12 *23][0]

$515 * $583 [$399]
$3,243 * $3,793 [$2,672]
$8,610 * $12,149 [$4,757]
$1,957 = $2,278 [$1,486]
$14,028 * $12,069 [$11,377]
$856 = $3,370 [$0]
$14,884 = $12 576 [$11,832]

Bivalirudin + GPI

Upstream GPI
0.7
51
)
0.6
0.5
5.5
6.0

1.2 +2.0][0]

$1,637 * $1,407 [$1,192]
$3,399 * $3,714 [$3,528]
$8,244 + $11,284 [$4,329]
$1,958 * $2,224 [$1,486]

$14,925 * $11,652 [$12,058]

$774 = $3,230 [$0]

$15,699 * $12,094 [$12,649]

Catheterization
Laboratory GPI

0.8
48
1.6
1.3
0.3
55
6.6

12+ 26][0]

$1,315 + $1,727 [$1,000]
$3,335 + $4,435 [$2,887]
$7,933 * $10,139 [$4,329]
$1,798 + $2,115 [$1,430]

$14,153 * $11,321 [$11,765]

$945 + $3,691 [$0]

$15,099 * $11,991 [$12,304]

Bivalirudin
Monotherapy

No GPI
0.9
5.0
0.9
0.7
0.2
5.6
6.0

1.2 = 25][0]

$976 = $1,139 [$824]
$3,336 = $3,846 [$2,824]
$7,887 = $10,610 [$4,329]
$1,867 = $2,218 [$1,431]
$13,844 * $11,621 [$10,927]
$917 = $3,610 [$0]
$14,761 * $12,347 [$11,372]

p Value
0.35
0.99
0.22
0.09
0.84
0.96

Heparin + in-lab GPI Bivalirudin alone

$ 14,884 $ 14,761

Pinto et al. JACC
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ACUITY: cost-effective analysis

- Bivalirudin vs.

Bivalirudin vs.

Heparin + Upstream GPI Heparin + Upstream GPI

Cumulative Probability

Bivalirudin vs. Bivalirudin vs.
Heparin + Cath Lab GPI Heparin + Cath Lab GPI

$1,500

Regression modeling demonstrated that hospital savings were
primarily due to less major and minor bleeding with bivalirudin
($8,658/event and $2,282/event, respectively).

Pinto et al. JACC
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PREMIER registry: Economic analysis

The ability of bivalirudin to reduce bleeding events and preserve
low ischemic event rates during PCI has been well documented
across the spectrum of stable and ACS patients in randomized
controlled trials. Economic analyses from these trials found
bivalirudin was associated with reduced hospital costs.

The economic impact of bivalirudin or heparin use during PCI,
with or without GP llIb/llla inhibitor (GPI) in unselected patients,
is less certain.




Real-world US data (PREMIER database)

2004-2008
452,044 PCIl procedures
1Y BIV+GPI HEP HEP+GPI
(N=155,074| (N=33,119) | (N=83,999) |(N=179,852

Age (mean = SD) 66.1 + 11.8 63.2+12.0 655124 62.5=+12.3

Male (%) 63.2 67.3 62.7 68.1
White (%) /5.2 /4.5 /1.4 /3.6
STEMI 5.7 18.7 16.2 30.6
Non-STEMI 12.6 20.2 16.7 20.8
uA 28.7 242 24.8 20.8
SA/CIHD 51.6 35.1 40.3 25.8
Other 1.3 1.8 2.0 2.0
Cardiogenic Shock (%) 0.5 1.7 2.1 2.8




Bleeding and costs

Access-related bleed (%)

Non-access-related bleed
(%)

LOS post-PCl (days)
Cost (%)

Adjusted cost difference ($)

BIV
(N=155,074)

0.8+ 2.5

139271060
2

- 1116 = 39

BIV+GPI HEP+GPI
(N=33,119) | (N=83,999) |(N=179,852

2.8 2.8 3.8

3.5 3.0 3.6

1.4 = 3.0 1.5 = 3.6 1.6 £ 3.2

17095+1276 159431377
8 2

+ 1320 + 63 -650 + 45

16710 =
11748

Ref

Cost of bivalirudin less than heparin+GPI both in patients with or w/
o bleedina




PREMIER database (2004-2008)
62,025 PCl procedures for STEMI

6946 pts were treated with bivalirudine and 55079 with Heparin +

GPI
Matched 79% of pts with bivalirudine

st e 50

Outcomes Bivalirudin Treatment Group Heparin + GPI Treatment Group | P-value
N=5,519 N=16,557 (adjusted for matching)

Pinto et al., ACC
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Analyse medico-
economique de la




Real-world experience
at a single center in France

e Consecutive series of 309 patients admitted for ACS
at HEGP in 2010.




HEGP cohort: baseline characteristics (1)

No bivalirudin Bivalirudin
(N=284) (N=25)

PULBAZEISH QLY 652 + 13.3 67.2 = 14.5
ISex (M) [n, (%)] 217 (76%) 18 (72%)
STEMI [n, (%)] 98 (34.5) 10 (40)
XN EAIl 186 (65.5) 15 (60)
GRACE score 138 £ 35 141 + 29

P Value




HEGP cohort: baseline characteristics (2)

Diabetes 59 (21) 3(12) 0.29

156 (55) 14 (56) 0.92
yperlipidemia 154 (54) 12 (48) 0.38

No bivalirudin Bivalirudin P Value
(N=284) (N=25)

85 (30 5 20 0.29
87 31 6 24 0.06
46 (16) 2 ® 0.28
59 21 5 20 0.93

rior CABG 19 (11)

rior stroke 5(2) 0.50
istory of heart 5 (2) 0.50
eripheral artery 17 (6) 0.68
hronic renal failure 24 (8.5) 0.13

5 0.50
18 (6) 0.64




HEGP cohort: in-hospital management

No bivalirudin | Bivalirudin| P Value

Pre-hospital medications
SAMU called first 99 (35) 5 (20) 0.36
Aspirin 74 (26) 3 (12) 0.12
Clopidogrel 63 (22) 3(12) 0.23
UFH 41 (14) 3(12) 0.74

LMWH 26 (9) 0 0.11
Medications during first 48 h e
ASA 273 (96) 25 (100) 0.32

IClopidogrel 251 (88) 23 (92) 0.58
UFH 194 (68) 13 (52) 0.10
LMWH 210 (74) 21 (84) 0.27
Fondaparinux 24 (9) 1 (4) 0.69
Oral anticoagulants 14 (5) 1 (4) 0.84
GP 1IB/IIIA inhibitors 95 (33.5) 1 (4) 0.002
Abciximab 79 (28) 0 0.002




HEGP cohort: procedural data

_ No bivalirudin Bivalirudin P value
\| — ) RZ N\l —

Access site (% femoral)

PCIl success

Closure device

60 (21)
197 (69)
59 (30)
120 (61)
55 (28)
181 (92)

38 (14)

3 (12)
24 (96)
11 (46)
14 (58)
3 (12.5)
23 (96)

3 (12.5)

0.56

0.005

0.11

0.81

0.105

0.49

0.60




HEGP cohort: in-hospital outcomes

T No bivalidin  Bvalidin [puane

22 (7.7) 0.49
All cardiac ischemic events 32 (11.3) 0.26

- -
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HEGP cohort: duration of hospital stay

No Bivalirudin Bivalirudin P Value
(N=284) (N=25) (Mann-Whitney)
Duration of stay in CCU 336+ 2.48  2.72 + 1.14 0.34

(days; mean + SD)

Duration of hospital stay 267 + 9.64 424 + 2.15 0.015
(days; mean * SD)

Population withoutcABG || |

Duration of stay in CCU

(days: mean = SD) 3.28 = 2.52 2.72 £ 1.14
Duration of hospital stay
(days; mean + SD)

6.74 = 5.80 4.24 = 2.15

CCU:4.24 £ 2.77vs 3.17 = 2.41, P=0.08
Overall hospital stay: 12.2 =+ 7.4 vs 6.2 = 5.3,
P<0.001)




HEGP cohort: cost analysis

No bivalirudin| Bivalirudin P Value

Cost ICU
Cost Cardiotogy ward

Total cost of hospitalisation

Abciximab 338 + 643

Tirofiban 1.41 + 16.8
Eptifibatide 6.87 +29.1  5.20 + 26.0

Red blood cells transfusion 23 + 97 0
Bivalirudin 1.44 + 24.2 408 + 0

Closure device 20 £ 52 18 + 51
Total medication cost 391 + 642 432 + 55

Overall cost 13,835 + 9,118 +




Conclusion: HEGP registry

e In our real world experience, using bivalirudin in ACS patients
intended for an invasive strategy was associated with non
significantly fewer ischemic and bleeding events.

e Cost anaIyS|s showed that the overall medication cost was
higher for bivalirudin-treated patients, mainl




Bivalirudine, évaluation ME, synthese

e | 'utilisation de la bivalirudine, dans les indications
cliniques recommandees (SCA), apparait comme une
stratégie dominante (moins couteuse et plus efficace sur
un critére clinique composite efficacite-sécurité) par
rapport a I'association heparinothérapie — GPI







Economic Evaluation of Fractional Flow Reserve—Guided
Percutaneous Coronary Intervention in Patients With
Multivessel Disease

William F. Fearon, MD: Bemhard Bornschein, MD, MPH: Pim A.L. Tonino, MD, PhD:
Raffaella M. Gothe. BS: Bernard De Bruyne, MD. PhD: Nico HJ. Pijls. MD, PhD;
Uwe Siebert. MD. MPH. MSc, ScD: for the Fractional Flow Reserve Versus Angiography
for Multivessel Evaluation (FAME) Study Investigators

2548 Circulation December 14, 2010

Conclusion: « Economic
evaluation of the FAME study

CER DS/ Oy

reveals that FFR-guided

percutaneous coronary
intervention in patients with
multivessel coronary disease - FFR Guidance

Incremental Cost [$)

Improves Outcomes

is one of those rare situations

in which a new technology not

only improves outcomes but
also saves resources ».

Figure 1. Bootstrap simuiation of Incremeantal costs and efects.






ACUITY trial: compared costs

Moderate-high risk unstable angina or NSTEMI
undergoing an invasive strategy (N = 13,800)

Bivalirudin
» 0 II'
Superiority

UFH or

—> Enoxaparin
+ GP llb/1I

inferiority

Bivalirudin




30 day events (%)

Primary Endpoint Measures (ITT)
UFH/Enoxaparin + GPI vs. Bivalirudin + GPI

P\, <0.0001 P, =0.0001
P... =0.93 P...=0.38

Sup

0,1 0,1

Sup

Net clinical outcome Ischemic composite Major bleeding



HORIZONS trial: study flow chart

3602 Patients with STEMI and symptom
onset =12 hr underwent randomization

l

Y

1800 Were assigned to receive
bivalirudin alone

1802 Were assigned to receive
heparin plus GP Ilb/llla inhibitor

Emergency angiography

Emergency angiography

Principal management strategy
Primary PCI, 1678 (93.29)
Deferred PCl, 5 (0.3%)

CABG, 23 (1.3%)
Medical management, 94 (5.2%)

Principal management strategy
Primary PCI, 1662 (92.2%)
Deferred PCl, 3 (0.2%)

CABG, 40 (2.2%)
Medical management, 97 (5.4%)

10 Withdrew consent
13 Were lost to follow-up

'

9 Withdrew consent
15 Were lost to follow-up

Y

1777 (98.7%9¢) Were included
in the 30-day follow-up

1778 (98.7%) Were included
in the 30-day follow-up

l

|

1800 Were included in the intention-
to-treat analysis

1802 Were included in the intention-
to-treat analysis

Stone GW, et al. NEJM 2008



HORIZON trial: results

A Net Adverse Clinical Events

15—+
144

S: Heparin plus GP libjIlla

Bralirudin alone

Net Adverse Clinical Events (%)

No. at Risk

Bralirudinalone 1800 1660 1633 1626

Heparnn plus 1802 1635 1591 1578
GPlin/lia

Heparin plus GP lIb/lla

Bralirudin alone

Major Bleeding (6)

No. at Risk

Bivalirudin alons 1800 1697 1675 1668

Heparin plus 1802 1651 1617 1606
GP lib/Iia

C Major Adverse Cardiovascular Events

Bralirudin alone

.l_r‘__ =

Heparin plus GP lib/llla

Ma jor Adverse Cardiovascular
Everts (%)

15

Days

No. at Risk

Bralirudinalone 1800 1716 1701 1695 1673 1608

Heparin plus 1802 1744 1712 1699 1668 1550
GPlib/lia

D Death from Cardiac and Noncardiac Causes

59  ——Heparin plus GP lib/llia
—=—= Bivalirud n alone

- —— ——

Noncardiac

5 10 15 20 75
Days

No. at Risk

Bivalirudin alons 1800 1758 1751 1746 1742 1729

Heparin plus 1802 1764 1748 1736 1728 1707
GP lib/INa

30

1655
1630

Stone GW, et al.

EJM 2008



Real-world US data: the PREMIER database

e A comprehensive repository of clinical, financial, and
outcomes information that undergo routine quality and
completeness checks including data verification,
reconciliation, and validation

o Used by the FDA for drug survelllance and by CMS to




PREMIER database: 2004-2008

Patients stratified in four groups: BIV, BIV+GPI, HEP, and HEP+GPI.

Multivariate analysis (MVA) was used to adjust for confounding patient and
hospital covariates.

ic rearession models of in-hospital mortality were developed O




Bleeding in the NCDR

Composite bleeding endpoint:
Requiring transfusion
Prolonged hospital stay, and/or
Decrease in hemoglobin >3

g/dL

Entry site
@ Retroperitoneal
@ Gastrointestinal
@ Genital/Urinary
@ Other
L]

Occurring at:
Entry site

Retroperitoneal
Gastrointestinal




Bleeding

N=982,077

P<0.001

l
5,00 I
!
l

3,75 1




Number Needed to Treat (NNT)
to Prevent 1 Bleeding Event

400

R = Radial PCI
BR = Bivalirudin +

>

L .

> = radial
=

BV = Bivalirudin

)
~ 200 1




Economics of PCI: Hospital Perspective

Reimbursement

ADP antag

Stent

Heparin Heparin

ASA ASA

_‘2b/3a blocker

ADP antag

Stent
Heparin

ASA

2b/3a blocker

ADP antag

Stent

Heparin

ASA



@ (@) Saint Lukes Mid America
Heart & Vascular Institute
(8

IIIIIIIII ‘S HEALTH SYSTEM

Cost of Complications in ACS: ACUITY

Complication [{T1y: Bleeding complications Attributabl
le; accounted for $851 per e Cost
patient of additional costs
Death $8958 (1) $49
Mi $3334 4.8% $160

Unplanned Revasc $12,224 0.9%
Major bleed $7278 4.8%
Minor bleed $2122 24.5%

* Also adjusted for age, gender, diabetes, and type
of planned revascularization Cohen: TCT 2006



Incremental Cost Effectiveness of Bivalirud%%i .
Strata by Bleeding Risk

Cost Difference ()

(Bival — No Bival)

Total Hospital Cost

Low Medium
Risk Risk

Lindsey et al. Eurolntervention 2010;6:206-213

Saint Lukes Mid America
Heart & Vascular Institute

an

*NCDR bleel.u”y 1iIdK <1%
1NCDR bleeding risk 1-3%
INCDR bleeding risk >3%

High
Risk

46



