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Clinical Impact of Inflammation on Atherosclerosis

Plasma levels of inflammatory biomarkers including hsCRP and
IL-6 robustly predict first and recurrent cardiovascular events,
independent of lipid levels.

Statins are both lipid lowering and anti-inflammatory, and the
greatest benefits of statin therapy accrue to those who not only
lower LDLC, but who also lower hsCRP.

In primary prevention, the JUPITER trial demonstrated that those
with elevated hsCRP but low levels of LDLC markedly benefit
from statin therapy.

In secondary prevention, clinicians now distinguish between
those with “residual cholesterol risk” and those with “residual
inflammatory risk”

Ridker PM. JACC 2016;67:712-23
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Residual Inflammatory Risk:
Addressing the Obverse Side of the Atherosclerosis Prevention Coin
Ridker PM. Eur Heart J 2016;37:1720-22

Known Cardiovascular Disease
LDL 150 mg/dL (3.8 mmol/L)
hsCRP 4.5mg/L

High Intensity Statin

v v
“Residual Cholesterol Risk” “Residual Inflammatory Risk”
LDL 110 mg/dL (2.8 mmol/L) LDL 70 mg/dL (1.8 mmol/L)
hsCRP 1.8 mg/L hsCRP 3.8 mg/L
Additional Additional
LDL Reduction Inflammation Reduction
IMPROVE-IT : Ezetimibe 6% RRR No Prior Proof of Concept

FOURIER/SPIRE: PCSK9 Inhibition q2 weeks 15% RRR
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Canakinumab (Novartis)

* high-affinity human monoclonal anti-human
interleukin-1b (IL-1b) antibody currently
Indicated for the treatment of IL-1b driven
Inflammatory diseases (Cryopyrin-Associated
Period Syndrome [CAPS], Muckle-Wells
Syndrome)

* designed to bind to human IL-1b and
functionally neutralize the bioactivity of this
pro-inflammatory cytokine

* long half-life (4-8 weeks) with CRP and IL-6
reduction for up to 3 months
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Canakinumab Anti-Inflammatory Thrombosis Outcomes Study (CANTOS)

Stable CAD (post MI) N =10,061
CéANTOS On Statin, ACE/ARB, BB, ASA 39 Countries
Canlimenab At flamaatory Yoo oo 52 s Persistent Elevation April 2011 - June 2017
of hsCRP (= 2 mg/L) 1490 Primary Events
Randomized Randomized Randomized Randomized
Canakinumab 50 mg Canakinumab 150 mg Canakinumab 300 mg Placebo
SC q 3 months SC q 3 months SC g 3 months* SC q 3 months

I Primary CV Endpoint: Nonfatal MI, Nonfatal Stroke, Cardiovascular Death (MACE) I

I Key Secondary CV Endpoint: MACE + Unstable Angina Requiring Unplanned Revascularization (MACE+) I

I Critical Non-Cardiovascular Safety Endpoints: Cancer and Cancer Mortality, Infection and Infection Mortality I
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CANTOS - Baseline Clinical Characteristics

Canakinumab SC q 3 months

Characteristic

Age (years)

Female (%)

Current smoker (%)
Diabetes (%)

Lipid lowering therapy (%)

Renin-angiotensin inhibitors (%)

Prior Revascularization (%)

LDL cholesterol (mg/dL)
HDL cholesterol (mg/dL)
Triglycerides (mg/dL)
hsCRP (mg/L)

Placebo
(N=3347)

61.1
25.9
22.9
39.9

79.8

79.6

44.5
139

50 mg
(N=2170)

61.1
24.9
24.5
39.4
94.0
79.3

80.9

81.2
43.7
139

4.1

150 mg
(N=2284)

61.2
25.2
23.4
41.8
92.7
79.8

82.2

82.4
43.7
139

4.2

300 mg
(N=2263)

61.1
26.8
23.7
39.2
93.5
79.6

80.7

83.5
44.0
138

4.1
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CANTOS: Dose-Dependent Effects on Inflammatory Biomarkers and Lipids (48 Months)
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CANTOS: Primary Clinical Outcome Effects on MACE and MACE +

Canakinumab SC g 3 months

Primary Endpoint

IR (per 100 person years)
HR

95%Cl

P

Secondary Endpoint
IR (per 100 person years)
HR

95%ClI

P

Placebo
(N=3347)

4.5
1.0
(referent)
(referent)

5.1
1.00
(referent)
(referent)

50 mg

(N=2170)

4.1
0.93
0.80-1.07
0.30

4.6
0.90
0.78-1.03
0.11

150 mg 300 mg
(N=2284) (N=2263)
/ 3.9 3.9 \
0.85 0.86
0.74-0.98 0.75-0.99
0.021* 0.031
4.3 4.3
0.83 0.83
0.73-0.95 0.72-0.94
0.005* 0.004

o

P-trend

0.020

0.003

*Statistically significant, adjusted for multiplicity, in accordance with the pre-specified
closed-testing procedures
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Cumulative Incidence (%)

0.05 0.10 0.15 0.20 0.25

0.00

CANTOS: Primary Cardiovascular Endpoint
(MACE) The 150mg group met multiplicity

adjusted thresholds for formal
statistical significance for both the

primary and secondary
Placebo SC q 3 months cardiovascular endpoints

Canakinumab 150/300 SC g 3 months

HR 0.85
95%Cl 0.76-0.96
P =0.007

39% reduction in hsCRP
o0 change in LDLC
(15%)eduction in MACE

1 2 3 4 5

Follow-up Years
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Cumulative Incidence (%)

CANTOS: Key Secondary Cardiovascular Endpoint

0.05 0.10 0.15 0.20 0.25

0.00

(MAC E+) The 150mg group met multiplicity

adjusted thresholds for formal
statistical significance for both the
primary and secondary
Placebo SC g 3 months cardiovascular endpoints

Canakinumab 150/300 SC g 3 months

HR 0.83
95%Cl 0.74-0.92
P =0.0006

ed 39% reduction in hsCRP

o change in LDLC
@5 reduction in MACE+

1 2 3 4 5

Follow-up Years
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CANTOS: Consistency of Effect Across All Patient Groups

Group

Women
Men

Age <60yrs
Age > 60yrs

Diabetes
No diabetes

Non Smoker
Smoker

BMI < 30 kg/m2
BMI > 30 kg/m2

LDLC < 80 mg/dL
LDLC > 80 mg/dL

hsCRP < 4 mg/L
hsCRP > 4 mg/L

HDLC > 45 mg/dL
HDLC g 45 mg/dL

TG <150 mg/dL
TG > 150 mg/dL

Overall

MACE

0.5

Canakinumab
Inferior

Canakinumab
Superior

MACE +

0.5

Canakinumab
Superior

1.0

Canakinumab

Inferior
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CANTOS: Greater Risk Reduction Among Those With Greater hsCRP Reduction

(MACE+)
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CANTOS: Additional Outcomes (per 100 person years of exposure)

Canakinumab SC g 3 months

Adverse Event

Any SAE
Leukopenia
Any infection

Fatal infection

Injection site reaction
Any Malignancy

Fatal Malignancy
Arthritis
Osteoarthritis
Gout
ALT > 3x normal

Bilirubin > 2x normal

Placebo
(N=3347)

12.0
0.24
2.86
0.18

0.23
1.88
0.64
3.32
1.67
0.80
1.4
0.8

50 mg
(N=2170)

11.4
0.30
3.03
0.31

0.27
1.85
0.55
2.15
1.21
0.43
1.9
1.0

150 mg
(N=2284)

11.7
0.37
3.13
0.28

0.28
1.69
0.50
2.17
1.12
0.35
1.9
0.7

300 mg
(N=2263)

12.3
0.52
3.25
0.34

0.30
1.72
0.31
2.47
1.30
0.37
2.0
0.7

* P-value for combined canakinumab doses vs placebo

P-trend

D
W

0.12
0.09/0.02*

0.49
0.31
0.0007

o

0.04
0.0001
0.19

0.34
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CANTOS: Additional Non-Cardiovascular Clinical Benefits

Cancer Mortality

o — HR (95%CI) P
o™ Placebo 1.0 (referent) (referent)

————— Canakinumab 50 mg 0.86 (0.59-1.24) 0.42
-—-—-- Canakinumab 150 mg  0.78 (0.54-1.13) 0.19
— — — Canakinumab 300 mg 0.49 (0.31-0.75) 0.0009

P-trend across groups = 0.0007

Cumulative Incidence (%)

in death from any cancer

P =0.0009

1 r |
0 1 2 3

Follow-up Years

Ridker ESC 2017



CANTOS: Additional Non-Cardiovascular Clinical Benefits

Cumulative Incidence (%)

3.0

2.0

1.0

0.0

Incident Lung Cancer

HR (95%Cl) P
Placebo 1.0 (referent) (referent)
Canakinumab 50 mg  0.77 (0.49-1.20) 0.25
Canakinumab 150 mg  0.61 (0.39-0.97) 0.034
Canakinumab 300 mg  0.33 (0.18-0.59) 0.00008

P-trend across groups = 0.0003

- 5737 — Capakipumab 300 mg

= B
- [E— eduction
- in incident lung cancer
— I
— P =0.00008
I I | I
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CANTOS: Additional Non-Cardiovascular Clinical Benefits
Fatal Lung Cancer

HR (95%Cl) P
(@)
o Placebo 1.0 (referent) (referent)
_______ Canakinumab 50 mg 0.71 (0.40-1.26) 0.24
...... Canakinumab 150 mg  0.64 (0.36-1.14) 0.13
—] —____ Canakinumab 300 mg 0.23 (0.10-0.54) 0.0002
. P-trend across groups = 0.0002
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Zavery 1:
The Canakinumab Anti-Inflammatory Thrombosis Outcomes Study (CANTOS)

1. Studie CANTOS byla navrzena, aby primo otestovala zanétlivou
hypotézu aterotrombdzy.

2. Jak ukazuji vysledky, méla inhibice IL-1b canakinumabem podavanym s.c.
jednou za 3 mésice nemocnym po prodélaném IM za nasledek vyrazné

IIIII

neovlivnen.

3. Podavani canakinumabu v davkach 150 a 300 mg po primérnou dobu
sledovani 3,7 roku snizilo 0 15 % vyskyt MACE (primarni endpoint); p =
0,007, a 0 17 % vyskyt MACE+ (sekundarni endpoint); p = 0,006.
Podskupina nemocnych [écenych davkou 150 mg canakinumabu dosahla
po predem protokolem specifikované multifaktorialni adjustaci
statistickou vyznamnost rozdilu ve vyskytu primarniho i sekundarniho
endpointu.

Podavani davky 50 mg canakinumabu nemélo kardiovaskularni ucinnost.
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Zavery 2:
The Canakinumab Anti-Inflammatory Thrombosis Outcomes Study (CANTOS)

4. Priexploratorni analyze byl pozorovan pokles vyskytu MACE o0 27 %
(p<0,001) u nemocnych, kteri pri |Iécbé dosahli nejvétsiho poklesu hs-CRP.
Tim se potvrzuje hypotéza, ze ,Cim |épe, tim nize” nejenom pro LDL-
cholesterol, ale také pro zanét.

5. Vzhledem k lehké neutropenii a zvySenému riziku fatalnich infekci vyzaduiji
nemocni, u kterych se uvazuje a |écbé canakinumabem, monitorovani
casnych zndmek a priznakl infekce podobnym zplsobem, jakym se to déje u
pacientl léCenych jinymi biologickymi nebo protizanétlivymi [éky.

6. Vyskyt KV-prihod ve studii CANTOS byl vysoky, dosahujici 25% za 5 let. Tato
data tak potvrzuiji, Zze statiny |éCeni nemocni s ,,rezidualnim zanétlivym
rizikem“ hodnocenym na zakladé hsCRP >2 mg/| maji budouci vyskyt piihod
stejné vysoky, ne-li vyssi, nez statiny IéCeni nemocni s ,rezidualnim
cholesterolovym rizikem“. Tyto dvé skupiny nemocnych se zasadné lisi a
vyzaduji odlisny personalizovany pristup k lécbe.
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Zavery 3:
The Canakinumab Anti-Inflammatory Thrombosis Outcomes Study (CANTOS)

7. Zanét je také determinantou invazivity, progrese a metastazovani
nekterych malignit. Pri explorativni analyze ve studii CANTOS méli ti,
kteri dostavali canakinumab, velké a na davce zavislé snizeni relativniho
rizika Umrti na rakovinu (p = 0,0007), nahodnych bronchogennich
karcinomU (p<0,0001) a fatalnich bronchogennich karcinomd
(p=0,0002), takze ti, kteri dostavali canakinumab v davce 300 mg, méli
snizeni mortality na rakovinu o0 50% (p=0,0009). Je ale nezbytna
replikace téchto vysledku.

8. Zavérem: vysledky této randomizované a placebem kontrolované studie
ukazuiji, ze ovlivnéni IL-1B v IL-6 cesté vrozené imunity canakinumabem
snizuje vyskyt kardiovaskularnich prihod a potencialné takeé snizuje vyskyt
bronchogennich karcinom( a mortalitu na né. Tato data potvrzuiji, ze
potlaeni zanétu bez snizeni plazmatickych lipidi muze zlepsit
aterotrombotickou progndzu a potencialné také zmeénit progresi nékterych
zhoubnych nadord.
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