Diéu tri dau that ngwc trong héi chirng vanh man:
Manh ghép mé&i trong tiep can kim cwong

GS.TS.BS. VO Thanh Nhan
HOi Tim mach Can Thieép TP HCM

. . AsI

G00-G20CS0-NVd-NA



Hé vi tuan hoan vanh

e Mach mdu cé duong kinh < 200um: tiéu déng mach va mao mach
e CAratit cotron (tiéu DM) hodc khéng cé co tron (mao mach) = dap ing kém/khéng dap &rng véi CCB,
nitrate = T&i han cua cac can thiép vé huyéet dong

Normal Structure and Function of Coronary Macro- and Microcirculation

Function

Structure

o
o

80

40
2

o

Total resistance (%)

Epicardial Arteries Pre-Arterioles Arterioles Capillaries
>400 pm 100-400 um 40-100 pm < 10pm

Endothelial

“®

Conduit vessels Metabolic control and regulation Exchange vessels
of flow distribution
5%
20%
60%
L 95% Vi mach vanh

Epicardial arteries Pre-arterioles Arterioles Capillaries 0 .

1. Taqueti VR. et al. JACC State-of-the-Art Review. J Am Coll Cardiol. 2018;72(21):2625-2641

2.

Braunwald’s Heart Disease — A Textbook of Cariovascular Medicine 12th. Chapter 34: Coronary Blood Flow and Myocardial Ischemia

5% DMV thwong tdm mac
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Ro6i loan chirc nang cta vi tuan hoan vanh

Normal

Pre-arteriolar =

o -0
High vascular Low vascular
tone atrest  tone at stress

Normal rest CBF

Normal stress CBF

Normal CFR
Normal hMR

Arteriolar =

Capillaries =—

Epicardial spasm

=

Capillary rarefaction

Myocardial bridge

Microvascular spasm
Endothelial dysfunction
Arteriolar remodelling

- q&

Microvascular Angina

Intraluminal obstruction

Thromboembolism
Plugging
Vasospasm

. red blood cell . pericyte
18 macrophage == endothelial cell

4
.I{ g platelet

(e.g. intimal thickening, smooth muscle Q neutrophil
cell proliferation, perivascular fibrosis)

Coronary Microvascular Dysfunction

Structural Endotype
Inability to dilate

O —>

High vascular High vascular
tone atrest  tone at stress

Functional Endotype
Exhausted dilatory
capacity
—>

Low vascular Low vascular
tone atrest tone at stress

Normal rest CBF

¥ stress CBF

¥ CFR

1~ hMR

1 restCBF

Normal stress CBF

¥ CFR

Normal hMR

Muscular compression of microcirculation
causes backward compression wave

Extravascular compression

Intramyocardial hemorrhage
Interstitial and cellular edema
Increased LVEDP

Neural factors
Hé vi tuan hoan vanh bi chen ép do: e e
e Xo hda, phi dai co tim e o LVEDP
! p : bloo:;);f:s:ure RVEDP

e Tang do cirng that (T) = tang ap lwc cudi tdm trwong (LVEDP)

1. Ranil de Silva et al. European Heart Journal (2021) 00, 1-4
2. Milasinovic D. et al. J Clin Med. 2023 Feb 17;12(4):1602
3. Kyriacou A. et al. Circulation. 2012;126(11):1334-1344

Capillaries venules
Distal blood pressure
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Sinh ly bénh mach vanh tac nghén va khéng tac nghén

Bénh mach vanh
tac nghén

Vi mach vanh f
A S

L i 2 ~
" L s s ] / Mang xo' vira M3 ira bit &
Suy giam chirc nang tuan hoan vanh va lwu Co thit thoang qua Co thit 5n dinh ang xo' vira bat on
lwgng twéi mau co’ tim &@ BN c¢6 nhiéu YTNC ; -

4
/__,..-q_—-
PM vanh . \
thwong tam mac

kéo dai _u ey S
W W
Con DTN R e Giam FFR Nit vé mang xo vira

Prinzmetal

; |
W W
Gay SEPRUE R eR Rt va dan TMCTCB # Pau Cuc mau déng
dén thi€u mau co tim cuc bd thit r.lgu'c
& w
- " HC vanh cap/
Bénh mach vanh khéng tic nghén: rat thuwong gap Nhd6i mau co tim

CMD: Coronary microvascular dysfunction ’ - .
VSA: Vasopastic angina Cac co’ ché bénh sinh thuong xay ra chéng lap

FFR: Fractional Flow Reserve

1. Giancarlo Casolo et al. European Heart Journal Supplements (2021) 23 (Supplement C), C164—-C175; 2. An EAPCI Expert Consensus Document on INOCA. European Heart Journal (2020) 41, 3504—-3520
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Tién lwong cia bénh mach vanh khéng tac nghén

100

99
97
95
93
91
89
87
85

SURVIVAL PROBABILITY

~-NO-CAD -~—NobsCAD 1V —NobsCAD 2V

0 0,5 1 1,5 2

Years of observation

NobsCAD 3V --0CD

2,5 3

5-year CV Event-free survival %

100

95

90

85

80

75

NO-CAD Nobs-CAD OCD 1V 0OCD2v OCD 3V
mMEN = WOMEN

v Ti lé song con thap hon so v&i khéng cé BMV

v Ti 1& sdng con khong bién cd sau 5 nam # hep 1 nhanh mach vanh

v Ti 1& sbng con giam tuyén tinh v&i s6 mach vanh bi hep khong tac nghén

Giancarlo Casolo et al. ; European Heart Journal Supplements (2021) 23 (Supplement C), C164-C175
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INOCA kho chan doan va diéu tri anh hwéng nghiém trong

dén chat lwong cudéc song bénh nhan

Physical Health Mental Health
1MET! 1 MET!
4 y
d Physical Health 3 days/month ! Mental Health 2 days/month
(p < 0.0001) (p < 0.0001)
Low Functional Capacity
(< SMETS)
5% Pre-Diagnosis = 43% Post-Diagnosis
74% 4 Working hours
1MET!
4 47 % Retired early
4 Recreational Activities 3 o : e
days/month 38% Applied for disability
(p < 0.0001)
20% Unsuccessful in receiving
disability benefits
Social Health Work/Disability
INOCA = adverse impact on: Home life * Relationships with Partner/Spouse * Social life * Functional Capacity

328 bénh nhan INOCA

34,4% mac bénh >3 nam truéc
chan doan

93.6% Tham kham nhiéu lan
trwdre khi dwoc chan doan

77.8% Kkhai bao triéu chirng
cua ho khéng phai do tim

69.4% so ca cap ctiru khéng
dwoc diéu tri sau xuat vién

FC trung binh giam tir 8,6
MET xuong 5,6 MET

Gulati M, Khan N, George M, Berry C, Chieffo A, Camici PG, Crea F, Kaski JC, Marzilli M, Merz CNB. Ischemia with no obstructive coronary artery 6
disease (INOCA): A patient self-report quality of life survey from INOCA international. Int J Cardiol. 2023 Jan 15;371:28-39. doi:

10.1016/j.ijcard.2022.09.047. Epub 2022 Sep 23. PMID: 36162521.
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Tiep can chan doan ANOCA/INOCA

d Stable chest pain + known CAD* Circulation
a':,',',‘“" Volume 144, Issue 22, 30 November 2021; Pages e368-e454
Association. https://doi.org/10.1161/CIR.0000000000001029
Nonobstructive Obstructive
CAD CAD
(<50% stenosis) (250% stenosis)
Evaluate adequacy of GDMT

Persistent symptoms

CCTA £ FFR-CT
(FFR-CT for 240%-90%
stenosis)

OR
stress testing
(2a)

v

FFR-CT 0.8
o Exercise ECG

(2a)

! , l

(No ) YES Moderate/

severe ischemia

T —

moderate-severe ischemia
(2a)

Mild ischemia No ischemia

CCTA (for selected prior

See INOCA pathway revascularization)®
(2a) (2a)

£

Ischaemia with non obstructive coronary arteries (INOCA)

Figure 13. Clinical Decision Pathway for Patients With Stable Chest Pain (or Equivalent) Symptoms With Prior MI, Prior
Revascularization, or Known CAD on Invasive Coronary Angiography or CCTA, Including Those With Nonobstructive CAD

Test choice should be guided by local availability and expertise.

*Known CAD means prior M|, revascularization, known obstructive CAD, nonobstructive CAD. tHigh-risk CAD means left main stenosis 250%; or
obstructive CAD with FFR-CT <0.80. #Test choice guided by the patient's exercise capacity, resting electrocardiographic abnormalities. §Patients
with prior CABG or stents >3.0 mm. Follow-up Testing and Intensification of GDMT Guided by Initial Test Results and Persistence / Worsening /
Frequency of Symptoms and Shared Decision Making.

CABG indicates coronary artery bypass graft; CAD, coronary artery disease; CCTA, coronary CT angiography; CMR, cardiovascular magnetic resonance
imaging; CT, computed tomography; ECG, electrocardiogram; FFR-CT, fractional flow reserve with CT; GDMT, guideline-directed medical therapy; ICA,
invasive coronary angiography; iFR, instant wave-free ratio; INOCA, ischemia and no obstructive coronary artery disease; MI, myocardial infarction; MP,
myocardial perfusion imaging; PET, positron emission tomography; SIHD, stable ischemic heart disease; and SPECT, single-photon emission CT.

i Step 2: Non-invasive evaluation l
: Functional Imaging i
l + Coronary CT Angiography :

-invasive

evaluation

Non

Invasive
evaluation

Microvascular

Epicardial i
And Epicardial |
|
|

|
|
| Vasospastic
I
|

INOCA ENDOTYPES

Management of INOCA

1. Lifestyle factors 2. Risk factor management 3. Antianginal medications

7
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Chién lwoc chan doan bénh nhan ANOCA/INOCA

European Heart Journal (2024) 45, 3415-3537. https://doi.org/10.1093/eurheartj/ehael77

~

Panh gia 1am sang ban dau

4 e Bénh sir gdm yéu t6 nguy co
3} * Loaitrutrieu chirng khéng do tim
~ + Kham |lam sang

* Diéntdm do

Gidng CCS
Panh gia thém vé tim

Cac xét nghiém sau do
Réi loan chirc nang vi

* Hinh anh hoc chirc ndng

(PET, MRI, siéu am géng sc, SPECT) ZE TR0 ) [7951E el
_ co tim thiéu mau cuc b6 &
~ + Hinh anh hoc giai phau (CCTA) BMV khong tac nghén )
. = hoac khong ré >
* BMV tic nghén ANOCA/INOCA
-> Piéu trj ndi khoa + chup mach vanh
Diéu tri ANOCA-INOCA & danh gia triéu chirng —
Tham do chirc ndang MV xam lan néu triéu chirng dai dang =
FFR, iFR: giam ap lyc doan xa ~ xo’ vira tap trung/ lan téa DM thwong tam mac
Dan mach b3t thwong? Co that mach bat thuwong?
Doc lap néimac  Phu thudc ndi mac Thuong tam mac Vi mach
Adumees Ach ligu thap 2- Ach ligu cao Ach liéu cao
IMR >25 20mcg, 100-200 mcg, 100-200 mcg,
REEES tiém trong MV tiém trong MV tiém trong MV

@ ESC—
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Diéu tri bénh mach vanh khéng tac nghén

. Danh gia va diéu tri yéu té nguy co’

. Diéu tri cai thién triéu chirng dau that nguc

Nghién ctiru CONFIRM: Aspirin khéng giam t&r vong
DAPT: khoéng hiéu qua

Preventive measures based on the global
profile of CV risk

Nitrate: khéng hiéu qua
SWEDEHEART Registry:
Statin giam MACE 23% (95% CI 0.68— 0.87);
- ACEIls giam MACE 18% (95% CI 0.73-0.93)

Aggressive and personalized treatment of
the cardiovascular risk based upon the
clinical presentation and the extent and
severity of disease

Nghién coru KAMIR-NIH: | |
c ché hé RAS va statin: gidam t& vong cho BN NMCT-
khong tadc nghén DMV

Aggressive and personalized treatment of
the cardiovascular risk based upon the
clinical presentation and the extent and
severity of disease. Coronary percutaneous

intervention if indicated

- Diéu tri v&i ACEls cho ti 1é NMCT tai phat thap hon
so v&i ARBs (2.1% vs. 10.4%, HR 0.18; p = 0.031)

Giancarlo Casolo et al. European Heart Journal Supplements (2021) 23 (Supplement C), C164-C175
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Cach tiép can tirng buéc diéu tri dau that ngwe

Phu hop vé&i bang chirng & md hinh tiép can theo sinh li bénh?

ESC guidelines 2013 - SCAD

Anginarelief

[
1stline
-
Short-acting Nitrates, plus

T#step

BB or CCB? non-DHP-CCB

" Low-doseBBor
low-dose non-DHP-

DHP-CCB

CACH TIEP CAN cU, TUNG BUGC > DPIEU TRI CHUA TOI U'U

> 509% &N con tricu chieng 2 > 50% BN kém tuan tri®

May add or
switch (1stline
for some cases)

. 2

lvabradine
Long-acting nitrates
Trimetazidine

1. 2019 ESC Guidelines for the diagnosis and management of chronic coronary syndromes. European Heart Journal (2020) 41, 407477; 2. Clinical Cardiology 40.10 (2017): 797-806;

s N [ \ N [ G
. . Add another 2" Combine two 2
i nd |i d .
¥step | Add 2" line drug J BB + ivabradine DHP-CCB + LAN ine drug ine drugs 1
.\ ) \ ‘ / ‘ \ J . \ / ‘
" Addnicorandil, )
4 sten ranolazine or
\ trimetazidine

3. Rev Lat Am Enfermagem. 2021; 29: e3464

10
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8432583/

Dieu tri ANOCA/ INOCA

ACC/AHA 2024

Vasospastic Angina \

Epicardial Coronary
Spasm
» Calcium-channel blockers
« Long-acting nitrates
« Nicorandil
« Fasudil
« Avoid B-blockers

Microvascular Angina ‘

due to \ \
Microvascular Spasm i 'h
|c2:v:;u r

» Calcium-channel blockers

« Nicorandil

« Fasudil

» Nitrates may aggravate symptoms
due to a stealing effect

Mixed Type .
(CMD & v ©
Vasospastic Angina) Epicardial Spasm

& CMD

« Calcium-channel blockers
« Nicorandil
« Fasudil

\ /

Pharmacological Therapy
Tailored to
INOCA Endotype

©

/ \

Microvascular Angina v:sT;r:ﬁa:n
dueto T IMR or { CFR @

Microvessel
unable to dilate

* B-blockers (especially if
effort-induced angina)

« Calcium-channel blockers

« Nicorandil

« Ranolazine (especially if reduced CFR)

« Fasudil (especially if increased IMR)

« lvabradine

Montone RA, et al. ] Am Coll Cardiol. 2024;84(8):744-760.

Diéu tri ANOCA/ INOCA

C 2024

o . 5 \ Béi pho

Dinh dwén NAAAANAAA
Loi song LR et VGi stress

Nawng
/ thudc I8
X 74 N

Yeuto | Réiloan Dai thao,

nguy co ~—/ lipid mau duwona

Diéu tri bang thudc dwa trén
cac kiéu bénh sinh
(endotypes)

RL chirc nang thwong tam
mac & dong mac xo vira DM

!

Xem xét statin va ACEi

Dan mach bat thwong Co mach bat thwong

! ! !

Vi mach Vi mach Thwong tam mac
* Chen beta » Chen kénh Canxi » Chen kénh Canxi
* Chen kénh Canxi » Chen kénh Canxi « Nitrat
+ Ranolazine ther 2 * Nicorandil
* Trimetazidine < Nitrat
« lvabradine

@ESC—
11

European Heart Journal (2024) 00, 1-123
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Chiéen lworc diéu tri 1au dai cac thuoc chong

thiéu mau co’ tim: CA THE HOA

\\/a |
ﬂ/m \

@ESC

European Society

of Cardiology
Standard High heart rate Low heart rate LV dysfunction or Low blood
therapy (e.g. >80 bpm) (e.g.<50 bpm) heart failure pressure
f BBor Y [ A ' Low-doseBBor |
1ststep BB orCCB: non-DHP-CCB DHP-CCB BB Low-dosenon-
L N A b r k., LY DHP'CCB
! || ¥ * ®

The strategy must be adapted to each patient’s characteristics and

preferences, and does not necessarily follow the steps indicated in the

- =y 5 ra - =y
i ' : . | " Addivabradine, |
2t Add 2nd line Add ivabradine gil“;eCB + Add .another o )
rdStep drug LAN 2nd line drug ranolazineor
I L )L J L .__trimetazidine |
" Add nicorandil, |
4thstep ranolazine or °
. trimetazidine | &
| 1 1 1 1 9
aCombination of a BB with a DHP-CCB should be considered as first step; combination of a BB or a CCB with a second-line drug may be considered as a first step. 6

www.escardio.org/guidelines

12
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http://www.escardio.org/guidelines

Tiep can kim cwong trong diéu tri dau that nguc

1. Dwa vao déc diém Idm sang cua bénh nhén: HA cao, HA thdp, LVEF, TGn sé tim

2. Dwa vao ddc diém bénh déng madc
3. C6 thé phéi hop ngay tir déu
PAC DIEM BENH NHAN
Y

VER-DILT

IVAB
DHP

NITR-NIC

NHIP TIM

BB >70 LAN/ '/
VER-DILT T

VER-DILT
IVAB

DHP
VER-DILT : T DHP-VER
y DILT-NITR

NIC

CHUC NANG
THAT TRAI

VER-DILT

NIC
IVAB-RAN

DILT-DHP
NITR-NIC

Ferrari R, et al. Nat Rev Cardiol. 2018 Feb; 15(2):120-132. doi: 10.1038/nrcardio.2017.131

IVAB-RAN
TRIM

VER-DILTY

VER-DILT

BENH PONG MAC

RAN-VER-IVAB
TRIM-DILT-NITR

TRIM-RAN

Chu thich

U'u tién
chi dinh

Co thé
chi dinh

C6 thé
phéi hop

Théan trong

13
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ESC 2019

hop thudc chong dau that ngwc theo mé hinh “kim cwong”

ESC 2024

Htm iz H[|

High heart rate (eg

>80 bpm)

m)

V dysfunctionor
heart failure

ow blood pressure

S
BBor Low-dose BB or low-dose
1¥step [ BB orCCB J [ non-DHP-CCR J [ DHP-CCB BB J [ o DHP-CCRE
| [+ 1 v+ T
. - —
nd BB + DHP-CCB BB +CCB° Switch to LAN BB+ LANor e mlI“.:dbmdme '
2% step wi BB + vabradine ranolazine or
trimetazidine® Y,
Add another 27¢ Combine two 2 line
3%step Add 27 line drug [ BB +ivabradine? ] { DHP-CCB + LAN line drug } drugs )
Add nicorandil,
4 step ranolazine or

trimetazidine

©ESC 2019

Vasospastic angina
Artrial fibrillation

Sick sinus syndrome
HFrEF

Indicated unless there are
specific contraindications

Diltiazem
Verapamil
@,
Trimetazidine
Obstructive CAD

Microvascular dysfunction

s Useful combinations
=== Mot recommended

May be indicated in
specific situations

- )
Obstructive CAD CO_PD o
Microvascular dysfunction Peripheral arterial disease
Arterial hypertension Type | diabetes mellitus
Atrial fibrillation
HErEE Sick sinus syndrome
Beta-blockers Obstructive CAD
Dbscrucri_ve Cl-'?D Vasospastic angina
Vasas_pasnc angma_ Dihydropyridine- Nitrates
Arterial hypertension CCB ¢ ) Nicorandil HFrEF
HFrEF HCM
" N
# Obstructive CAD C )4_____h'_; HFFEF

Ivabradine

)
L
Ranolazine

Obstructive CAD

Microvascular dysfunction

Possible combinations
Drugs with similar effects

Contraindicated

Sick sinus syndrome

14
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N

can

Tiep

kim cwong trong diéu tri dau that ngwc

Obstructive CAD
Wasospastic angina
Arterial hypertension

HFrEF

Obstructive CAD
Vasospastic angina
Atrial fibrillation

Sick sinus syndrome
HFrEF

A

Indicated unless there are
specific contraindications

== Not recommended

COPD
Peripheral arterial disease
Type | diabetes mellitus

Obstructive CAD
Microvascular dysfunction
Arterial hypertension
Atrial fibrillation

HFrEF Sick sinus syndrome

Beta-blockers

Dihydropyridine- Nitrates
CCB Nicorandil
Diltiazem lvabradine
Verapamil

Trimetazidine Ranolazine

Obstructive CAD Obstructive CAD

Microvascular dysfunction

May be indicated in
specific situations

Useful combinations

Microvascular dysfunction

Contraindicated

Possible combinations
Drugs with similar effects

A

Obstructive CAD
Vasospastic angina

HFrEF

HCM

HFrEF

Sick sinus syndrome

2024 ESC Guidelines for the management of chronic coronary
syndromes. European Heart Journal (2024) 00, 1-123

@ESC—

1.
2
3.
4.

Du'a vao co'ché bénh sinh

Khdéng con cac buoc

Khéng con khai niém thubc “27 line
Phéi hop ngay tir dau

15
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Obstructive CAD :
Vasospastic angina Dihydropyridine- Nitrates
Arterial hypertension CCB & D Nicorandil
HFrEF
Obstructive CAD ™) A —a \\ )
Vasospastic angina
Atrial fibrillation Diltiazem Ivabradine
Verapamil
Sicl sinus syndrome 1/,
HFrEF © ©
Trimetazidine Ranolazine
Obstructive CAD Obstructive CAD
Microvascular dysfunction Microvascular dysfunction
Indicated unless there are May be indicated in e
specific contraindications specific situations LITEEL

s Useful combinations
mmw Not recommended

COPD
Peripheral arterial disease
Type | diabetes mellitus

Obstructive CAD
Microvascular dysfunction
Arterial hypertension

Atrial fibrillation
HFrEF Sick sinus syndrome

Beta-blockers

Possible combinations
Drugs with similar effects

Obstructive CAD
Vasospastic angina

HFrEF

HCM

HFrEF

Sick sinus syndrome

Ranolazine cé thé dwoc phdi

hop véi bat ky nhém thudc

nao, tuy theo nhdm bénh ly
(nét lién

Ranolazine: manh ghép mai
cho du mo hinh kim cwong

Ranolazine m¢&i xuat hién &

Viét Nam: la manh ghép mdai

trong diéu tri dau that nguc
cho HC vanh man

@ESC

2024 ESC Guidelines for the management of chronic coronary
syndromes. European Heart Journal (2024) 00, 1—1231 6
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1.
2.
3.

Dong natri nhanh va dong natri muén

Kénh Natri dwa Natri vao té bao co

Pha 0 : kh&r cyc nhanh Sodi tim o pha 0, va kénh trao déi
s ; odium
EEa ; :Ef" f‘uc som Current Natri/Calci (NCX) c6 vai tro quan
a 2 : binh nguyén . ~ A >
Pha 3 : téi cuc mudn s — t(ong t:rong d‘lerz the: hoat (?‘ong cua
Pha 4 : pha nghi QRS Peak [, Earlyl, Lately, tim, bén canh cdc kénh khac.
- . Action ”/\ Omv A . N 2
ECa Potoniinl J Kénh Natri muén dwoc mé ra
1 200 ms khi co:
2 ase o N V4 A
20mV Pase 40123 e Thiéu mdu cuc bé
) Channel State 0 I C .
Sl ; | o Aavaongne ¢ SUY tim
Sodium
; o) (ahe)) (am) /) 16 . ROS
A{_ 4 ™~ ™\ Inactivation gate
OOO 08 ° 2
Late (persistent) Iy,

Intracellular

Goldman Cecil Medicine 26t™. Chapter 47: Cardiac and Circulatory Function
Augustus O. Grant et al. Circ Arrhythmia Electrophysiol. 2009;2:185-194 A
Kistamas K. et al. Channels (Austin). 2021;15(1):1-19

Ischemia, heart failure, ROS

INa late
’ |Na, late

17

B / peak Ina
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Tac dong bat loi ciia hoat héa dong Na mudn

Enhanced late |
L

T Intracellular [Na*]

v
Na* exit with Ca?* entry (NCX)
v

T Intracellular [Ca?]
v

Cellular calcium overload

Electrical instability Mechanical dysfunction
Afterdepolarizations ( Abnormal contraction
Arrhythmias and relaxation
(e.g.Tdiastolic tension

John Camm. Br J Cardiol 2008;15(Suppl 1):S5-S7

Na* — Ca?*
Exchanger

3Nat

- Na* Na*
%a' Na* Na*

+ Na+ Na*
RatHia 1Ca?*

Defective Na -
Channel gating

leads to Ca?*

overload

Na Channel inactivation failure
L nhanced late |,

Ischaemic heart disease
(Angina)
Heart failure

) (Diastolic dysfunction)
Cardiovascular

Atrial (Afib)
system Arrhy’[hmias-[
Ventricular

Peripheral arterial disease
(claudication)

ILate I
Disrupts cellular Na* Central
and Ca** homeostasis : Neuromuscular{ (seizures)
system Peripheral
2 (neuropathic pa_lin, myotonia,
T muscle paralysis)
Kvk' ------ “-- Endocrine system — insulin and glucose homeostasis

Overload

18
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Ranolazine (rc ché dong Natri mudn trén té bao co’ tim thieu mau cuc bd

Ischaemia

1

T%Na

Il‘

Khong qua tai Ca**

Ranolazine

Qua tai Na*

Cai thién kha nang gian nd cua co tim;

nex

Giam do clrng tam truong

Qua tai Ca*™

!

:..|  Réiloan dién hoc
Réi loan nhip

Réi loan co hoc
* Ap lwc tim treong
| Tinhco bop

NCX: sodium-calciumexchanger

Cung va cau Ox : i . ) e L
Tgéuthump y .o Giam tiéu thuy oxy Tang lvgng mau nudi tim
| hinhthanhATP (gidm cau) (tang cung)

Co’ ché cua Ranolazine giup ngdn ngtra réi loan dién hoc, cdi thién kha ndng gidn no va twr dé bao tén
dong mdu nudi co tim bj thiéu mdu cuc bé do gang strc ma khéng lam thay déi huyét dp & nhip tim

1. Savarese G et al. Int J Cardiol. 2013;169(4):262-270.

2 . Stone PH et al. J Am Coll Cardiol. 2010;56(12):934-942. 3. Stone PH et al. J Am Coll Cardiol. 2006;48(3):566-575
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Cac nghién clru lam sang vé dau that nguc

“Several RCTs have shown that ranolazine as a standalone therapy or on top of other antianginal drugs, decreases angina attacks,

increases exercise tolerance, and hence, reduces the frequency of nitroglycerin consumption, compared to comparator arms.”

Ranolazine ER 500,1000,1500mg BID
Vs Placebo (n=191)

MARISA trial

Standard antianginal therapy (n=823)
(Amlodipine 5mg / Atenolol 50 mg / Diltiazem 180 mg)
ADD-ON Ranolazine ER 750, 1000mg BID vs placebo

CARISA trial

Optimal therapy (Amlodipine 10mg * LAN) (n=565)
ADD-ON Ranolazine ER 500,1000 mg BID vs placebo

ERICA trial

CAD + Diabetes (n=949)
on 1-2 antianginals (CCB/BB/LAN)
ADD-ON Ranolazine ER 1000mg BID vs placebo

TERISA trial

Manolis et al, Am J Med Sci 2024;367(3):155 —159

Tang téng thoi gian gang sirc
thém 24, 33 va 46 gidy (p<0,005)

Tang téng thoi gian gang sirc
thém 23,9 gidy (p<0,07)

Giam tan suat dau ngwc hang tuan
2,88 s0 v6i 3,31 I14n (p=0,028)
Giam tan suét dung nitroglycerin
2,03 s0 V6i 2,68 (p=0,014)

Giam tan suat dau ngwc hang tuan
3,8 so voi 4,3 (p=0,008)
Giam tan suét dung nitroglycerin
1,7 so v6i 2,1 (p=0,003)

<2V
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Tac dong c6 loi trén dwéng huyét ciia Ranolazine:
két qua tir nghlen ctru MERLIN-TIMI 36

« Uc ché qua trinh beta-oxy hda acid béo tv do
Change in HbA1c (%) * Tang s dung glucose tai cac té bao

Diabetes Mellitus No Diabetes

Month of Follow-up Month of Follow-up Etomoxir i N ey
0 4 8 12 16 0 4 8 12 16 ST1326 “acsLs |oael
0.4 A L N ) 0.4 2 2 2 ; Perhexiline !
PLACEBO SR e l
02 4 02 1 _ i - { 2-BP \\‘-\\;\\\\ F
e Dexamethasone /®
0 \

PLACEBO _

\.{-‘-_{'._.--

0.4
C d/ O . 3 % H bA 1 C Mitochondrion
0.6 1 RANOLAZINE  J tién trién dén DTD . -
0 Ranolazine Effects s LY
-0.8 Jca* I Nat
M4 M8 M16 M4 M8 M16 lon Homeostasis Mitochondrial Function Functional/Structural  Gene Expression/Fibrosis
¢ Remodeling
Placebo N=770 N=598 N =122 N=1428 N=1113 N = 260 & AP durstion, NSt e
Ranolazine N =707 N =535 N=112 N =1401 N=1113 N = 266 yeaosandonoe ? ket iin -
P-value <0.001 <0.001 0.16 <0.001 0.002 0.03 Spontaneous Cufelense 7" Diastoliccoronary flow
& 4 Bloenergetics J Myocardial hypertrophy J CTGF expressiqn
r“*‘«-,;:’\\ 3 Ca* overioad NA Myocardia.l stunning i 1“%":-;2;"!:;95;5:;“
| \ % { mPTP opening N T:ubgledlsfarray N7 Collagen‘;al expression
| |\ V Cytochrome c release Vv Chronicangins J Myofibroblast transition
& &) J Oxygen consumption J ANP and BNP J Necrosis/apoptosis
1. Kaplan A. etal. EurJ Pharmacol . 2022 Mar 15:919:174787 ™ A { FAs oxidation 4 Infarct size { Collagen I/Ill ratio
J ROS ] J Myocardial fibrosis 21

Morrow DA. et al. Circulation. 2009;119(15):2032-2039
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Total exercise
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Meta-analysis trén dau that ngwc (18 RCT, 12995 patients)

DEATH MACE

Duration

Angina Onset

Favors Ranolazine

Favors Placebo

Study name Events (n/patients) Events (n/patients) Risk Ratio (95% CI) FOREST PLOT Relative weights (%)
Ranolazine Placebo
Thadani, 1994 3/240 2/79 0.49(0.08,090) +-———@——— 0.5
MARISA, 2004 17/191 6/191 2.83(1.14,7.03) * > 1.9
CARISA, 2004 63 /553 29/269 1.06 (0.70, 1.60) —_— 8.4
RANO080, 2005 1/155 1/154 0.99 (0.06, 15.7) 0.2
TERISA, 2013 11/ 462 16/ 465 0.69 (0.32, 1.47) _————— 2.7
ERICA, 2006 1/281 2/284 0.51 (0.05, 5.54) . 0.3
MERLIN TIMI-36, 2007 629 /3279 669 /3281 0.94 (0.85, 1.04) —— 59.7
RIVER-PCI, 2016 142 /1332 144 /1319 0.98 (0.78, 1.22) —— 24.4
RIMINI, 2018 1/10 1/10 1.00 (0.07, 13.9) 0.2
Willis, 2019 0/13 2/16 0.24 (0.01, 4.65)) * 0.2
Shammas, 2015 2/24 0/25 5.20 (0.26, 100.3) 0.2
RWISE, 2015 1/128 0/128 3.00(0.12, 73.0) o 0.2
Pelliccia, 2012 3/35 10/35 0.30(0.09,1.00) <«—@ 1.1
Shah, 2017 0/35 1/35 0.33(0.01,7.91) . 0.2
Overall 874 /6738 883 / 6291 0.95 (0.84, 1.08) *
I-squared, 6.5%; P=0.38
0.20 5.0
MARISA, 2004 0/191 1/191 0.33(0.01, 8.13) . 0.3
CARISA, 2004 3/553 3/269 0.49 (0.10, 2.49) L 3 13
TERISA, 2013 3/462 2 /465 1.51(0.25, 8.99) L g 1.0
ERICA, 2006 1/281 1/284 1.01(0.06,16.1) <« z ) > 0.4
MERLIN TIMI-36, 2007 172 /3279 175/3281 0.98 (0.80, 1.21) —— 79.3
RIVER-PCI, 2016 42 /1332 36/1319 1.16 (0.75, 1.79) ————— 17.3
Pelliccia, 2012 0/35 1/35 0.33(0.01,7.91) «—® + > 0.3
Overall 221/6133 219 /5844 1.00 (0.83-1.20) s
I-squared, 0%; P=0.89
0.20 1.0 5.0
Favors placebo Favors ranolazine
Study name Population, n Difference in means (95% Cl) FOREST PLOT Relative weights (%)
Thadani, 1994 299 0.34(-0.6, 1.3) [N P 26
Pepine, 1939 312 0.18(-0.7, 1.1) — - 3.9
MARISA, 2004 175 0.69 (0.3, 1.1) e 16.6
CARISA, 2004 751 0.10(-0.3,0.5) —-— 16.4
RANOZO, 2005 284 0.61(0.3,0.9) —*— 284
MERLIN-TIMI 36, 2003 2363 0.59 (0.3, 0.9) — 289
Villano, 2013 30 0.78(-0.7,2.3) — 13
Willis, 2019 29 -0.12 (-1.9, 1.6) 1.0
Overall 4243 0.50 (0.3, 0.7] -
I-squared, 0%, P=0.51 ( !
3 -15 0 15 3 minutes
T
Thadani, 1994 299 0.32(-0.7,1.4) . 4.2
Pepine, 1999 312 0.36(-0.6,1.3) —_— 46
MARISA, 2004 175 0.91(0.4, 1.4) - 16.2
CARISA, 2004 751 0.67 (0.2,1.2) — 145
RANO8O, 2005 284 0.85 (0.5, 1.2) e 285
MERLIN-TIMI 36, 2009 2363 0.50(0.2,0.8) - 286
Villano, 2013 30 2.03(0.3,3.7) — - » 1.6
RYPPLE, 2017 105 1.87(0.3,3.5) - ; 18
Overall 4319 0.73 (0.5, 0.9) - .
I-squared 17%, P=0.30 minutes
3 -15 0 15
Thadani, 1994 299 0.55(-0.4, 1.5) — 38
Pepine, 1999 312 0.34 (-0.6,1.3) — 4l
MARISA, 2004 175 0.90 (0.4, 1.4) —— 15.4
CARISA, 2004 751 0.58 (0.2, 1.0) —= 206
RANOZ0, 2005 284 0.83(04,1.3) — 17.4
b MERLIN-TIMI 36, 2009 2363 0.51(0.2,0.8) . 358
RYPPLE, 2017 105 1.55(0.4,2.7) —— 30
Overall 4289 0.66 (0.5, 0.9) - minutes
I-squared 0%, P=0.51 3 -1.5 0 1.5

Favors ranolazine

Favors placebo

Study name Population, n Difference in means (95% Cl) FOREST PLOT Relative weoghts (%)
Thadani, 1994 299 3.5(0.0,7.0) L o 48
MARISA, 2004 175 00(-37,37) ———— 4.2
(-SRI CARISA, 2004 751 2.8(-5.1,-0.5) e 104
[~ =N  RANOSO, 2005 284 0.0(-3.0,3.0) e 15615
o S ElERE 558 0.3(-2.0, 1.4) — e
= 8 MERLIN-2007 6560 -0.3(-0.9,03) i -
(OB TIN RIMINI, 2018 20 2.0(-17.4,21.4) ® g.;
k7=l RWISE, 2015 256 06 (7.8,8.9) > o
5 &= Tagliamonte, 2015 58 0.0(-5.8, 5.9) .
an © Shah, 2017 70 3.0(-9.1,3.1) . 16
Qverall -0.4(-1.1, 0.4) -
|-squared, 11%, P=0.34 g 74 i 8 mmHg
Thadani, 1994 299 2.0(-1.7,5.7) —_———— 5.6
MARISA, 2004 175 02(-3.2,3.6) e 6.4
el CARISA, 2004 751 -2.8(-4.7,-0.9) ¢ 13.7
RANO80, 2005 284 1.0(-3.3,1.3) — 109
® g ERICA, 2006 558 0.4(-1.9,1.1) . 17.4
LTIl | VIERLIN-2007 6560 0.3(-0.2,0.8) I _ 28.5
t P | Villano, 2013 30 3.0 (-4.5,10.5) L 1.5
© ,2 RIMINI, 2018 20 0.8(-75,9.1) . 13
[T =J | RWISE, 2015 256 -3.6(-7.0,-0.1) EP—— 6.2
it Ml Togliamonte, 2015 59 0.0 (-4.9,4.9) 34
Shah, 2017 70 0.0(-3.7,3.7) —— 53
Overall -0.5(-1.5,0.4) -
l-squared, 40%, P=0.084 3 - 2 5 Beats per minute
[T CARISA subDM 131 -06(-39,2.7) - 04
g MERLIN subDM 1477 -0.4(-0.5,-0.3) - fugd
TJll RIVER-PCI subDM 961 0.4 (-0.6, -0.3) —.— oA
P30 Shah, 2017 70 1.0(0.1,1.9) e .
-.&‘ Overall -0.4(-0.6, -0.2) - 4.4
3‘_:—', -squared, 97%, P<0.001 3 15 15 3 %

* Ngirng thudc: khéng cé su khac biét vé nguy co’ tuyét doi
Manolis et al, Hellenic Journal of Cardiology 71 (2023) 26-3

RANOLAZINE VS PLACEBO

« Tong thoi gian gang strc ting thém 30 giay (P<0,001)
* Thei gian dén khi ST chénh xuéng 1MM tang thém 44 gidy (P<0,001)
* Thei gian dén khi khéi phat dau ngwe: tang thém 40 gidy (P<0,001)
*  Gidm HBA1c 0.4% (P < 0.001)
* Giam rung nhi 25% (P<0,05)
*  MACE: khong cé sw khac biét (p=0,38)

* T vong: khong cé sw khac biét (p=0,89)
* Huyét dp tdm thu: khong cé suw khac biét (p=0,34)
* Nhip tim: khong cé su khac biét (p=0,084)
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O

ERICA: ranolazine khong lam thay doi cac thong s
huyét ddng trén nén diéu tri toi wu

Po khi nam

Nhip tim (bpm) -1.6 £ 9.0 -2.0+£9.2 0.66
HA tam thu (mmHg) -1.7 £10.7 -2.0+10.0 0.72
HA tam trwong (mmHg) -06+7.6 -1.0+7.0 0.61
Nhip tim (bpm) -1.1+£8.7 -1.8+9.7 0.39
HA tam thu (mmHg) -1.8+11.6 -2.9+10.9 0.24
HA tam trwong (mmHg) -06+7.9 -06+7.2 0.99

Bpm (beats per minute): nhip trén phat

Ghi chd: Tai Viét Nam Ranolazine duoc phé duyét voi liu téi da la 750 mg hai lan méi ngay, voi chi dinh dé phéi hop diéu trj triéu ching bénh dau thét nguc 6n dinh & ngudi Ion ma khdng kiém soét duoc hodc khng dung nap duoc véi cac thube
diéu tri dau that ngwc dau tay (nhw chen beta va/hodc chen kénh calci).

Théng tin ké toa phé duyét bdi BS Y té - Ranexicor_PI (VN)_Vietnam approved 27.10.2023 23
Stone P, et al. J Am Coll Cardiol 2006;48(3):566-75. (ERICA trial)
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AHA/ACC Hoa Ky 2023 — Hwéng dan dieu tri bénh déng mach

vanh man

Circulation

CLINICAL PRACTICE GUIDELINE

2023 AHA/ACC/ACCP/ASPC/NLA/PCNA
Guideline for the Management of Patients With
Chronic Coronary Disease: A Report of the
American Heart Association/American College
of Cardiology Joint Committee on Clinical
Practice Guidelines

Developed in Collaboration With and Endorsed by the American College of Clinical Pharmacy, American Society for Preventive
Cardliology, National Lipid Association, and Preventive Cardiovascular Nurses Association

Endorsed by the Society for Cardiovascular Angiography and Interventions

Ranolazine (Ranexicor) dwoc khuyén cao (1 B-R) phéi hop thém vao
vOi Chen Beta hoac Chen kénh calci hoac Nitrate tac dung kéo dai.

Trimetazidi,ne khéng dwoc FDA phé,duyét
Ilvabradine khdong khuyén cao trén chirc nang that trai binh thuwdng

Virani SS et al. Circulation. 2023;148:e9—119. DOI: 10.1161/CIR.0000000000001168

4.3.6. Medical Therapy for Relief of Angina

Recommendations for Medical Therapy for Relief of Angina
Referenced studies that support the recommendations are

summarized in the

. In patients with CCD and angina, antianginal
therapy with either a beta blocker, CCB, or long-
acting nitrate is recommended for relief of angina
or equivalent symptoms.'—3

9. In patients with CCD and angina who remain
symptomatic after initial treatment, addition of a
second antianginal agent from a different thera-
peutic class (beta blockers, CCB, long-acting
nitrates) is recommended for relief of angina or
equivalent symptoms.#®

3. In patients with CCD, ranolazine is recommended
in patients who remain symptomatic despite
treatment with beta blockers, CCB, or long-
acting nitrate therapies.™®

4. In patients with CCD, sublingual nitroglycerin or
nitroglycerin spray is recommended for immediate
short-term relief of angina or equivalent symp-
toms.1°

B. In patients with CCD and normal LV function, the
addition of ivabradine to standard anti-anginal
therapy is potentially harmful’'

‘Modified from the 2012 ACC/AHA Multisociety Guideline for the Diagnosis
and Management of Patients With SIHD.™
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ESC 2024 - Vi tri ciia cac thudc diéu tri dau that ngwc da thay déi manh mé

Ranolazine | Timetaziine | NiGoianll

lla, B

Gilr nguyén

Iib, B

Ha bac

lib, B

Ha bac

Ranolazine (Ranexicor) hoac LAN dwoc
khuyén cdo phdi hop thém vao véi Chen
Beta, Chen kénh calci hodc phdi hop diéu

tri dau tay trén dbi twong bénh nhan phu
hop (11a,B).

Nicorandil (llb,B)

Mdrc khuyén cao cao hon Trimetazidine va

a

Recommendation Table 16 — Recommendations for
antianginal drugs in patients with chronic coronary syn-
drome (see also Evidence Table 16)

Recommendations

General strategy

It is recommended to tailor the selection of

antianginal drugs to the patient’s characteristics,
comorbidities, concomitant medications, treatment
tolerability, and underlying pathophysiology of angina,

also considering local drug availability and cost.

Selection of antianginal medication

Short-acting nitrates are recommended for

: : . . 536,537
immediate relief of angina.”™

Initial treatment with beta-blockers and/or CCBs to

control heart rate and symptoms is recommended

for most patients with CCS.¢ 31838

If anginal symptoms are not successfully controlled
by initial treatment with a beta-blocker or a CCB

alone, the combination of a beta-blocker and a

DHP-CCB should be considered, unless

contraindicated.*®°3%°3%

Long-acting nitrates or ranolazine should be

considered as add-on therapy in patients with
inadequate control of symptoms while on treatment

with beta-blockers and/or CCBs, or as part of initial
d 513,540

treatment in properly selected patients.

Class®

When long-acting nitrates are prescribed, a
nitrate-free or low-nitrate interval should be

) 540
considered to reduce tolerance.

Ivabradine should be considered as add-on
antianginal therapy in patients with left ventricular
systolic dysfunction (LVEF <40%) and inadequate
control of symptoms, or as part of initial treatment in
properly selected patients.>*"**?

Nicorandil or trimetazidine may be considered as
add-on therapy in patients with inadequate control
of symptoms while on treatment with beta-blockers
and/or CCBs, or as part of initial treatment in
properly selected patients.>** >

Ivabradine is not recommended as add-on therapy in
patients with CCS, LVEF >40%, and no clinical heart
failure.*%?

Combination of ivabradine with non-DHP-CCB or
other strong CYP3A4 inhibitors is not
recommended.”’

Nitrates are not recommended in patients with
hypertrophic cardiomyopathy or in
co-administration with phosphodiesterase

inhibitors.>>2°>?

2024 ESC Guidelines for the management of chronic coronary syndromes. European Heart Journal (2024) 00, 1-123

(8

© ESC 2024
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BOY Tée 2023 — Tuy tirng nhom bénh dong mac ma wu tién chi dinh,
thé chi dinh hoac phoi hop ranolazine trong diéu tri dau that ngwc

DAC Tan so Roi loan . Nhip , , Riii loan Bénh
DIEM tim Romenhi  Suv ti chiwe  Huyétap Tang chim Daithao ~ Dauthat - Cothat dan’ dong
BENH 2380 ung nhi uy tm ning that thap huyét ap <30 dwirng nguc vi I]l‘i_](‘h fruyén Illi_l{‘]l. COPD
NHAN lan/phit trai lan/phut — S nhi thit ==
BB - DHP
DHP -
Uutien DB-VER pp_VER  BB- — VER - - VER —
chidinh  AACL- —-DILT IVAB BB DILT - TR DILT —
; IVAB NITR — RAN NITR —
NIC NIC
DHP — IVAB —
C6 thé chi IRIM - L= RAN-  BB_VER TRIM — VER -
. FAN — NITR. — VER - DILT —
dinh —DILT- DHP - RAN -
: IVAB TRIM — TVAB - - RAN —
NITR — NITR — IVAB —
RAN TRIM — : TRIM -
NIC — IVAB VEE —
DILT — IVAB DILT NITE -
TRIM — NITR NIC — Sel-
Co thé TRIM — TRIM — TRIM - IVAB — TRIM - BB
héi b RAN RAN NIIR - RAN — Lol=
P op RAN NITR VAR IVAB -
P RAN —
TRIM
BB - VER
. " DHP — —— e e —DILT — BB — VER
CCH/Tha NITR — VER - VER — BB-VER BB-DHP NonSel
NITE. — DHP — —DILT - BB EB
n trong NIC NIC - DILT - DILT - NITR IVAB —-DILT — NITR EB
IVAB NIC NIC =
NIC
BE — Chen beta; DHP — chen kénh Canxi nhém dihydropyridine; DILT — diltiazem; IVAB —
ivabradine; NIC — nicorandil; NITR — nitrates; Non Sel-BB — chen beta khéng chon loc; RAN —
ranolazine; Sel-BB — chen beta chon loc f1; TRIM — trimetazidine; VER — verapamil.
Chn thich i ]
Ul tién Cé thé Co thé ;l:]'i“%i';
chi dinh chi dinh phoi hop ' trong '

Hwéng dan chan doan va diéu tri Hi chirng Dong mach vanh man (Ban hanh kém theo Quyét dinh s6 2248 /QD-BYT ngay 19 thang 5 nam 2023)

co

Bénh
thin man

BB - VER
—DILT -
NITR -
NIC —

TRIM —
RAN
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Két luan

* Ty L& INOCA/ANOCA L&n va khé khan trong viéc kiém soat hoan toan triéu
chirng cho bénh nhan du da diéu tri ndi khoa toi vu, hoac can thiép tim
mach vai chi phi lon.

* Pau that nguc trong HCVM da tirng dugc diéu tri bang cach ti€ép cén: lua
chon thudc theo nhédm thuoc 15t = 2Md line, theo tirng budec dua vao bénh
canh lam sang, theo ti€p can kim cuong dua vao co ché bénh sinh.

* Ranolazine la loai thudc c6 co ché tac dung dac biét, cé nhiéu ching c&
trong cac nghién cltu, c6 dugc khuyén céo trong diéu tri dau that nguc cua
HC vanh man =2 la manh ghép mdi cho diéu tri dau that nguc ctia HC vanh
man.
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