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Ranolazin:

Cox sey tazalondi, dostumuz kohnadandir.

Fuad Somadov



ESC 2024 — xroniki koronar sindrom RT

v Antianginal darmanlardan birinin digarina birbasa iistiinliiyiinii gostaran qiivvatli siibut yoxdur.
v" 1.nasil vs 2.nasil miiqayisasini gostaran boyiik RKT yoxdur.

v Post-MI BB-dan basqa uzun donam prognoza tasiri gostarilmis AAD yoxdur.

v Dksar pasientlarin kombinasion miialicaya ehtiyaci var. Hansi kombinasiya daha iistiindiir?

v Isemiya vo AP patofizioloji mexanizmlari farglidir - darman secimlori forqli olmalidir.

Vrints C. Et al. European Heart Journal 2024, Vol 45, Iss 36, pp3415-3537



ESC 2024 — xroniki koronar sindrom RT

v Antianginal derman sec¢arkan:
v'Pasientin hemodinamik profili;
v'Pasientin yanasi xastaliklari;
v'Yanas! istifade olunan darmanlar;
v'Isemiya va AP mexanizmi;

v'Darmanlarin alcatanligi nazars alinmalidir.

Vrints C. Et al. European Heart Journal 2024, Vol 45, Iss 36, pp3415-3537



ESC 2024 — xroniki koronar sindrom RT

Long-acting nitrates or ranolazine should be [
. . , . . COPD
considered as add-on therapy in patients with Sbstmch :AD e e il e
inadequate control of symptoms while on treatment lla Arterial hypertension [Es Sbets S
Atrial fibrillation
with beta-blockers and/or CCBs, or as part of initial HFrEF Sick sinus syndrome
treatment in properly selected patients.d s
Beta-blockers Obstructive CAD
Obmm C‘AD '\ Vasospastic angina
Vasospastic angina. Dihydropyridine- Nitrates
Arterial hypertension CCB @ % Nicorandil  HFrEF
HFrEF
v MVA i
Obstructive CAD 8 -
Vasospastic angina
‘/ H F r E F + A P Atrial ﬁbﬁ]htjf"\ Diltiazem Ivabradine
Verapamil Sick sinus syndrome
Sick sinus syndrome
v HFpEF + AP e y.; .
Trimetazidine Ranolazine
Obstructive CAD Obstructive CAD
Microvascular dysfunction Microvascular dysfunction
Indicated unless there are May be indicated in .
specific contraindications specific situations Contraindicated
s Useful combinations === Possible combinations
L a= [Not recommended - o DI’Ug'S with similar effects @ ESC
—

Vrints C. Et al. European Heart Journal 2024, Vol 45, Iss 36, pp3415—3537



Ranolazin tadgigatlar

1Isemiya
MARISA MERLIN TIMI 36
CARISA
ERICA

TERISA




MARISA

Ranolazin 500 mg

—>

570

J

B Trough (primary endpoint)

[ Daxilolma kriteriyalari ] 07 mpeak T
550 - .
Ranolazin‘1000 mg =L 55 4
*Yas >21 ' £ ;530 4
*KAX dokumentasiya (+) i |
*>3 ay BB, KKB, nitrat gabulu Ranolazin 1500 mg s
bitun antianginal darmanlar kasildi i 500 - ﬁ_j_ _ . _

(yalniz dilalti nitratlardan basqga)

(n 191)
Exercise Time
(seconds, mean *+ SEM)

Placebo Ranolazine  Ranolazine Ranolazine
500 mgbid 1000 mgbid 1500 mg bid

>

Plasebo

v

Chaitman BR et al, JACC Vol 43, Issue 8, 2004, Pages 1375-1382,



CARISA

v 823 xasta

v Antianginal:
v’ Atenolol 50mg
v’ Diltiazem 180mg

v" Amlodipin 5mg

v' Midaxila
v’ Ranolazin ER 750mg BID
v Ranolazin ER 1000mg BID

v’ plasebo

Comparison to placebo at week 12

M
O
=
O
QO
Q
)
)
=
}_

(o)
o

F N
o

Primary
endpoint

24.1s"

Exercise
Duration

26.0s”

Angina
Onset

Trough

B Placebo
B Ranolazine 1000 mg BID

21.1s
37.9s”

1 mmST Exercise Angina 1 mmST
Depression Duration Onset Depression

Peak
* P<0.05

Chaitman BR, et al. JAMA. 2004:291:309-316.
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CARISA

Double-blind

M Placebo
B Ranolazine 1000 mg BID

36% Reduction in Angina
Frequency

P<0.001

Mean number of angina attacks/wk at baseline

Placebo + background therapy Ranolazine 1000 mg BID
+ background therapy

45

X
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M Placebo
M Ranolazine 1000 mg BID

43% Reduction in NTG use

P<0.001

Mean number of nitroglycerin doses/wk at baseline

Placebo + background therapy 1000 mg b.i.d. ranolazine
+ background therapy

3.7

Double-blind



ERICA

v'Antianginal darmanlar maks tévsiys olunan dozada deyildi.

v'Amlodipin 10mg icib + LANT icaza verilib.

v'565 pasient — Ranolazin ER 500mg BID vs plasebo

v'SAQ anketi istifada olunub.

Mean number of angina

episodes/week

(o))

o

—
A

o

Primary End point: Angina Frequency

6=0.028

Amlodipine
+ Placebo

Amlodipine
+ Ranolazine

B Baseline |

v'Anamnez — 85% MI, 11% CABG, 10% PCl

Secondary End point: sublingual nitrate use

p=0.18
6 r 1

o

Mean number of sublingual
nitrates/week
w

—
5

Amlodipine Amlodipine
+ Placebo + Ranolazine

Placebo W Ranolazine
Stone PH, et al. J Am Coll Cardiol. 2006;48:566-57



TERISA

v'949 DM (+) pasient + CSAP
v'Ranolazin ER 1000 mg BID vs placebo (8 hafta)

v'MI (73%), 40%(PCl), 18% CABG

Ranolazine Placebo
n=462 n=465

Antianginal medications
on | (%) 56.1 S0/
on 2 (%) 43.9 443
Beta blockers (%) 90.5 89.9

Calcium channel blockers (%) 26.8 30.8

Long acting nitrates (%) 34.8 325
Statins (%) 82.5 82.4
Antiplatelet agents (%) PR 86.5
ACE-I/ARBs (%) 88.1 87.5
Diary compliance - median % (IQR) 98 (95-98) 98 (95-98)

é Run In Phase Treatment Phase
e
@ 6
=
o
@
w
w 41
£
(o)}
Z
2 l )
o ——Placebo p=0.008
@ .
2 ; ~=— Ranolazine
2 o 2 4 6 8
Study Week
4! RunlnPhase Treatment Phase

Weekly SL NTG Use
nN

11 L |
~—Placebo : p=0.003
—— Ranolazine
-2 0 2 4 6 8
Study Week

Kosiborod M, et al. J Am Coll Cardiol. 2013;61:2038-20¢



MERLIN TIMI 36

[ Daxilolma kriteriyalari 1 ,
|  QSSNSTEMI |
*NSTEMI KKS ilo hospitalizasiya olunmus xastalar

*48 saat arzinda isemiya N=6560
*on azl 1 orta-ylksak risk faktoru

> cTn (Mi limit) va ya Kreatinin Fosfokinaza-MB Randomizasiya 1:1

» ST Depresiyasi 0.1 mV va ya
» Diabet (insulin va ya oral darmanlar) va ya Ranolazin Plasebo

> TiMi risk skalasi il UA/NSTEMI >3
7 gun Holter
monitoring




MERLIN TIMI 36

vilkin son néqtada (KV 6liim, Mi,

tokrarlanan isemiya) 8% azalma (ns)
v KV 6liim va Mi effekti olmadi
v'Takrarlanan isemiya - 22% azald..
v'isemiya agirlasmasi 24% azald.

v'Antianginal darmanlarda

intensifikasiyada 20% azalma

25 -
W Placebo 21.1
—~ 20 -
= B Ranolazine 16.4 16.5
o
o
s
-
8
(]
o
Worsening New Anti-Anginal Recurrent
Angina Therapy Ischemia
HR 0.77 0.77 0.78
95% ClI 0.59-1.00 0.64-0.92 0.67-0.91
P-value 0.048 0.005 0.002



Real dinyadan yeni malumatlar

Article

Real-World Data from the Use of Ranolazine in Patients with O
Stable Angina Pectoris: The RANGER Study O
Christoforos Olympios !, Panagiotis Stafylas 2*, Alkiviadis Dermitzakis 3, loannis Efthimiadis #,
Alexandros Gardikiotis °, Stavros Kakouros °, Stylianos Lampropoulos 7, John Barbetseas %, Angelos Sourgounis * Da rman
and on behalf of RANGER Investigators
dayandirma
214 moarkaz, 1101 pasient v Tohz
S
Total population ]
S -
2 £
2 g9
g
g
=

1

AP attacks Short acting nitrates use

(W vist1 W visit2 | Mccesi mcesn Mccsm Mcesw

Olympios C, et al. Journal of Clinical Medicine. 2024; 13(6):1672.
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Ranolazin — pFOX

Glucose Fatty Acid

L )

o 100mcmol/l Ranolazin — pFOX 12% inhibisiya

Glycolytic Pathway CELL MEMBRANE

500-1000mg BID Ranolazin - 2-6mcmol/L
Lactate «—— Pyruvate

P DH) MITOCHONDRIA @
Acyl CoA

ADP+Pi
ATP



Ranolazin — tasir mexanizmi

RANOLAZIN

GeclNa T \’

T Na yiikii

T

Elektriki disfunksiya Mexaniki disfunksiya
APD uzanmasi Diastolik garginlik vo MVO2 T
EAD artis Kontraktillik
02 tachizatinda 4




- Diastolik garginliys géra koronar gan toplanmasinin pozulmasi
- Diastolik garginliyin va tazyiqin artmasi
- Madacik divarinda mikrosirkulyasiyanin mexaniki sixilmasi

- ©sasan subendokardial sahalards isemiyanin pislagsmasi




No
hemodynamic
side
effects

|

Therapeutic algorithm for chronic stable angina according to heart rate and blood pressure,

BP
|
SBP 2120
'
DHP ne
|| First-line
[ ] Second-line
I Third-line

“Normal ejection fraction; **heart rate >70 bpm
BB = Beta blocker; CCB = Calcium channel blocker; DHP = Dihydropyridine; SBP = Systolic blood pressure




Ranolazin — Antiaritmik tasir — APD

Atrial myocites

Jlate INa

Purkinje fibers and ventricular M cells

Jpeak INa
Jlate INa

Ventricular Epicardial cells
Jlate INa

JIKr

JIKr




Ranolazin - AF

Yeni AF

v’/Amio vs Amio + Rano - - - sinus ritmi barpa faizi banzar, lakin daha tez (Fragakis, 2012)
v'/Amio vs Amio + Rano --- sinus ritmi daha cox halda alda olundu (Koskinas, 2014)

v'’Amio vs Amio + Rano --- daha cox hallarda va daha tez SR (Tsaxanidi, 2017)

Digoar ssenarilar

v'PAF - SR barpa oldugdan sonra takrarlanmasi R (500) + Dronedaron (225) qolunda daha az (Reiffel, 2015)
v'NSTE-ACS - 1 il miiddatinda AF epizodlarini azaltmisdir (Scrica, 2015)
v'/Amio vs Amio + Rano --- daha cox hallarda va daha tez SR (Tsaxanidi, 2017)

v'Postop AF — Amiodaron + Ranolazin golunda sinus ritmi daha siiratli barpa olunmusdur (Simopoulos, 2018)



Ranolazin — VES/VT

Purkinje fibers and ventricular M cells

A
\

A

3

! 7-\'\,
\/late INa\

Ventricular Epicardial cells
k\..., Jlate INa

~——

—

!
|
(

|
|
|
__ |

—— Control
—— d-Sotalol 50 yM

—— Ranolazine 5 yM
Ranolazine 10 uM

Antzelevitch, C. et al.Circulation 2004,110, 904-91



Ranolazin — VES/VT

MERLIN-
TIMI 36%

Moss et al&
(2008)

Bunch et al *
(2011)

RAID#

6,560 patients
with NSTEMIs

5 patients with
congenital
LQTS

12 patients
with drug-
resistant VT

and recurrent
1CD shocks

1,012 patients
with ICDs

Randomised,
DB, PC,
multinational
trial

Cohort study

Prospective
cohort study

Randomised,
DB, PC trial

200 mg 1V
infusion over one
hour, followed by
80 mg IV infusion
over 12-96 hours

and 1,000 mg
extended-release
oral tablets BID?

45 mg/hour IV
infusion for three
hours followed by

90 mg/hour for

five hours

1,000 mg BID
in combination
with other anti-

arrhythmic agents

1,000 mg BID

« Reduced incidence of VT
lasting =8 beats compared
to patients receiving a
placebo (5.3% versus 8.3%;
P <0.001)

« Digital 24-hour Holter
recordings indicated that
(QTc was shortened in
comparison to baseline
parameters by 26 + 3
minutes (P <0.0001)

« There was a reduction in
ICD shocks and VT burden
in comparison to baseline
data in 92% of patients

« There was no difference in
the combined frequency of
VT, VF or death

« However, there was a
reduction in VT events
requiring antitachycardia
pacing

« Ranolazine can reduce
ventricular arrhythmias
in the setting of
NSTEMI

« Ranolazine can
shorten QTec duration
in patients with
congenital LQTS

« Ranolazine can
reduce the VT burden
in patients with drug-
resistant VT

« Ranolazine can reduce
VT events in patients
with an ICD



RESTYLE-HCM

Safety profile
No QT interval prolongation
1459 HCM (2010-2020) Angina n=70 (59%) No proarrhythmia
No drug related serious adverse events during FU
CCS grade
— 0 0% —> 73% 20% interrupted the drug due to:
I 1% — 6% - lack of benefit,
I 59% —> 6% - mild adverse effects (Gl problems, dizziness/headache)
mav 30% — 5% - disopyramide added
Conclusion
119 (8%) — Ranolazin
2.(| °) ib (1-4il Ranolazine in HCM is effective for control of
Il tagib (1-4il) angina and may be considered as an
HF symptoms due to adjuvant in patients with recurrent
diastolic dysfunction Tl bvthii
n=33 (26%) ventricular arrhythmias
"
__ .-No significant change in No added benefit in patients with
NYHA class or diastolic heart failure due to severe diastolic
dysfunction

dysfunction

Argiro, Alessia et al.International Journal of Cardiology (2023), Volume 370, 271 -
278



Ranolazin — HbAc

Effect of Ranolazine on HbA1c in & MERLIN
- < 2 : s . i
0+ Placebo 4 Ranolazine 0 g [ Placebo (v=229) Patients with Diabetes Mellitus Resulfs
q . 035 5, I Renolazine (1=227) PLACEBO RANOLAZINE oo  Asor
¥ = 8‘ ¢ ¢ 3 (N=770) (N=707)
- m at 4 i 20% | 37% |
q b UJ) ) P <0.001 P < 0.001
Q 2 1y
I 9 5 5 30 | '
m Z 0 °\ - ™ 510/0
0 0 %r; 201 & 4%
c 3 £o
[ I y
(] 3 i ( 10
[} L A
S 0 0
§ oL 04
0 S F O N R
- ; é’>\ 00\# X o ok Failure to Achieve HbA1c <7% Worsening Hyperglycemia*
2 0 v @ KM Cumuglativygncigexce of
@Ib $ $® \$® $® at 4 months 21% 1 in HbA1c at 12 months

Eckel RH, et al.Diabetes Care. 2015;38:1189-1196. Morrow DA, et al. Circulation 2009;119:2032-203



Farmakokinetika
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Rayner-Hartley, E.; J. Am. Heart Assoc. 2016, 5, e003196.
Chaitman, B.R. Circulation 2006, 113, 2462—-2472.



olava tasirlari

ROLE tadgiqati — 746 pasient-2.8 il taqib

70 9% S35

Il Olava tosirlor asason GFR 30-80ml/dq/1.73m2 pasientlordos vo
1000-1500mg bid dozalar istifads olunduqda rastlanir. Koren MJ, et al. J Am Coll Cardiol. 2007:49:1027-10



oks-gdstarislar

v' Uzun QT intervali

v" Qaraciyar disfunksiyasi (Child-Pugh C)

v’ Boyrak catismazligi (gfr <30mg/dqg/1.7m2)
v' CYP3A4 quvvatli inhibitorlari

v' ketokanazol, itrakanazol, makrolidler, NDP CCB, ritonavir, qreyfrut

Chaitman, B.R. Circulation 2006, 113, 2462—-2472.



Yekun

Metabolik
modulyasiya

Gec Na aximini
bloklayir

Digar angianginal
darmanlarla kombinasiya

Ranolazin

Nitrat ehtiyacini azaldir. AT tasir etmir.

AP epizodlarini azaldir. v UVS tasir etmir.

Fiziki dozUmlalGya artinir
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