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Vsechny PCSK9 inhibitory nejsou stejné

Evolocumab

— FOURIER
* 27654 pacientl/5let
* 40-85 let
* Sekundarni prevence
« LDL1,8
e Ukonceni: 11/2016

Alirocumab

— ODYSSEY Outcomes
* 18000 pacientl/5 let (+2roky FU)
* Nad 40 let
*  Po AKS
* LDL>1,8 mmol/l
* Ukonceni: 12/2017

. listopadu 2016 vyzkumny program s

bococizumabem s vice nez 28 000
nemocnymi zastaven z rozhodnuti sponzora

Clinicaltrials.gov



Co je zasadni rozdil?

Murine Chimeric Humanized Fully Human
(0% human) (65% human) (> 90% human) (100% human)

TYYY

Generic suffix -omab -Ximab -zumab -umab
Tositumomab Abciximab Bococizumab Evolocumab
(Bexxar) (ReoPro) Tocilizumab (Repatha)
Infliximab (Actemra) Alirocumab
(Remicade) (Praluent)
Rituximab Canakinumab
(Rituxan) (llaris)

Potential for immunogenicity

Foltz IN, KarowM, Wasserman SM. Circulation 2013; 127:2222-2230.



Ale ono to vzdycky presné neodpovida...

Srovnatelna imunogenicita humannich a humanizovanych MoAb v klinickém pouziti
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Anti-drug antibodies (ADA) incidence is taken from approved label for each monoclonal antibody (approved as of January 2014 in US and/or EU).



Jak mohl sponzor vedét, ze ma studie SPIRE 1 a 2 zastavit?

SPIRE (Studies of PCSK9 Inhibition and
the Reduction of Vascular Events) N = 31,887

SPIRE Lipid Lowering Trials (N=4,449)

SPIRE CV Outcome Trials (N=27,438)

SPIRE HR (n =711)
On maximally
tolerated statin
High risk of CV event
LDL-C 270 mg/dL

SPIRE LDL (n = 2,139)

On maximally
tolerated statin
High risk of CV event
LDL-C 270 mg/dL

SPIRE FH (n = 370)

HeFH (genetic
diagnosis or Simon
Broome Criteria),
LDL >70 mg/dl

SPIRE LL (n = 746)
On statin High / very
high
risk of CV event
LDL-C 2100 mg/dL

SPIRE Sl (n = 184)

Statin intolerant
LDL-C 270 mg/dL

SPIRE Al (n = 299)
Autoinjector
Hyperlipidemia

SPIRE-1
(n=16,817)
High Risk Primary
and Secondary

SPIRE-2
(n=10,621)
High Risk Primary
and Secondary

Prevention || Prevention
LDL-C >70 mg/dL LDL-C 2100 mg/dL
on highly effective on highly effective

statin statin
(or partially statin (or statin intolerant)
intolerant)

Ridker et al, Am Heart J 2016;178:135-144




Jak mohl sponzor vedét, ze ma studie SPIRE 1 a 2 zastavit?

Percent Reduction in LDLC
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55.2 % reduction in LDLC at 12 weeks

D 12 weeks, 75 mg

Ridker et al, NEJM 2017: March 17



Jak mohl sponzor vedét, ze ma studie SPIRE 1 a 2 zastavit?

Necekané oslabeni LDL-c snizujiciho efektu po 52 tydnech
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Ridker et al, NEJM 2017: March 17



Co muze vysvétlit oslabeni LDL-c snizujiciho efektu bococizumabu?
ADA: anti-drug antibodies
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Ridker et al, NEJM 2017: March 17



Velka variabilita ucinku i u pacientu, ktefi ADA neméli a

pritom byli dobre adherentni k lécbé

Vysledky lipidovych studii s bococizumabem

Percent Change in LDLC
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Ridker ACC 2017



SPIRE 1 a SPIRE 2: CVOT s bococizumabem

The SPIRE 1 and SPIRE 2 Cardiovascular Outcome Trials (N = 27,438)

Patients with or at high risk for cardiovascular events
SPIRE-1: LDLC >70 mg/dL or non-HDLC >100mg/dL
SPIRE-2: LDLC >100 mg/dL or non-HDLC >130mg/dL

Pre-screen
< 30 days

Screen
s14 days

I

Run-in
3 visits

J

Pre-screening, Screening, and
Three Run-in Visits

|

_®_.

Bococizumab 150 mg SC Q2 Weeks
+ maximally tolerated statin

CV Events*

Placebo SC Q2 Weeks

L]

Randomize

SPIRE-1 (N=16,817)
SPIRE-2 (N=10,621)

+ maximally tolerated statin

Treatment Period

Y E— :

Safety follow-up

(>2 years) (6 weeks)

*Nonfatal myocardial infarction, nonfatal stroke, hospitalization for unstable angina requiring urgent
revascularization, or cardiovascular death

Ridker et al, NEJM 2017: March 17




SPIRE 1 a SPIRE 2: CVOT s bococizumabem

Characteristic SPIRE-1 SPIRE-1 SPIRE-2 SPIRE-2
Bococizumab Placebo Bococizumab Placebo
(N=8408) (N=8409) (N=5212) (N=5309)
Age (years) 63.3 63.3 62.2 62.6
Female (%) 26.3 26.5 34.1 35.1
Diabetes (%) 48.3 47.4 47.8 46.1
Smokers (%) 22.8 23.0 27.7 26.6
FH (%) 1.7 1.8 7.0 7.6
Statin Use (%) 99.1 99.2 83.2 83.1
Primary Prevention (%) 13.0 13.8 18.9 18.5
LDLC (mg/dL) 94 94 134 133
Apo B (mg/dL) 80 80 106 106
TG (mg/dL) 124 125 157 154
Lp(a) (mg/dL) 19 19 19 20
hsCRP (mg/L) 1.8 1.7 2.3 2.3
Absolute risk (MACE+)* 3.02 per 100 person-years 4.19 per 100 person-years

Ridker et al, NEJM 2017: March 17



SPIRE 1 a SPIRE 2: boco a vliv na LDL-c v case

Mean LDL Cholesterol (mg/dl)

SPIRE-1 (LDLC > 70 mg/dL) SPIRE-2 (LDLC > 100 mg/dL)
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Study Month Study Month
Placebo 8409 7417 7071 6464 5086 3437 2259 925 356 172 57 Placebo 5309 4743 4606 4734 4909 4320 2713 1027 301 132 42
Bococizumab 8408 7392 7082 6452 5081 3429 2297 931 341 177 66 Bococizumab 5312 4763 4609 4680 4908 4352 2798 1084 312 139 47

Ridker et al, NEJM 2017: March 17



The SPIRE-1 CVOT: Baseline LDLC > 1,8 mmol/I
Primarni sledovany cil*

Cumulative proportion with MACE + UARUR
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*Nonfatal myocardial infarction, nonfatal stroke, hospitalization for unstable angina requiring urgent

revascularization, or cardiovascular death

Ridker ACC 2017



The SPIRE-2 CVOT: Baseline LDLC > 2,6 mmol/I
Primarni sledovany cil*

Cumulative proportion with MACE + UARUR
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*Nonfatal myocardial infarction, nonfatal stroke, hospitalization for unstable angina requiring urgent
revascularization, or cardiovascular death

Ridker ACC 2017



SPIRE 1 a SPIRE 2 CVOT: kombinovana data pro primarni cilovy ukazatel

Stratifikace podle miry snizeni LDL-C (%)
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*Nonfatal myocardial infarction, nonfatal stroke, hospitalization for unstable angina requiring urgent

revascularization, or cardiovascular death

Ridker ACC 2017



SPIRE 1 a SPIRE 2 CVOT: kombinovana data pro primarni cilovy ukazatel

Stratifikace podle délky sledovani

Cumulative proportion with MACE + UARUR

0.00
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0.02

Longer Duration of Exposure
(Randomized before median date)
Mean exposure period 13.6 months

< (referent)
Placebo
Bococizumab 150 mg
HR 0.83
95%Cl 0.70-0.98
P =0.028
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Shorter Duration of Exposure
(Randomized after median date)
Mean exposure period 5.6 months

Placebo
N

Bococizumab 150 mg

HR 1.03
95%Cl 0.78-1.35
P=0.83

|
26

Weeks

| |
39 52

*Nonfatal myocardial infarction, nonfatal stroke, hospitalization for unstable angina requiring urgent

revascularization, or cardiovascular death

Ridker ACC 2017



SPIRE-1 a SPIRE-2 CVOT: Ridker ACC 2017
Incidence nezadoucich uc¢inkti na 1000 osobo-roku

Characteristic Bococizumab Placebo Incidence
(N=13,707) (N=13,697) | Rate Ratio or

Incidence
Difference

Overall Any LDLC No LDLC
<25 mg/dL <25 mg/dL

SAE 19.5 18.2 20.5 19.7 0.99 0.84
SAE leading todrug DC 6.3 4.8 7.5 4.2 1.49 <0.001
Injection Site Reaction  10.4 10.8 10.2 1.3 8.33 <0.001
Myalgia 3.7 3.1 4.3 3.4 1.09 0.22
Diabetes 4.2 4.9 3.5 4.2 0.98 0.83
Cataract 1.1 0.9 1.3 1.1 1.00 0.97
AST > 3xULN 0.6 05 0.7 0.6 -0.08 0.59
ALT > 3x ULN 0.8 0.8 0.9 0.9 -0.13 0.30
CK > 3x ULN 1.0 1.0 1.1 0.9 0.15 0.22
Glucose Change-wk52 4.8 4.0 5.5 3.0 N7 0004
(mg/dL) :

HbAlc Change-wk52 (%) 0.09  0.07 0.10 0.06 0.02 0.11



Vyznam studii SPIRE = bococizumab odvedI
dobrou praci...

Dalsi diikaz pro LDL princip (¢im déle nize, tim
lépe)

Dalsi dikaz pro PCSK9 inhibici jako vhodny
koncept snizeni rizika aterotrombotickych
cévnich prihod

Variabilita odpoveédi na Iécbu u boco, data pro
evolo a aliro...?

Ackoli bococizumab nebude nikdy uveden na
trh, poskytl jeho vyzkumny program radu
dulezitych informaci




Chcete se dozvedét vice?
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