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MO DAU
- THA vira la nguyén nhan, vira la hdu qua BTM
- Chiém khoéng 80 — 85% BTM
- THA 1A YTNC tién trién BTM, phat trién va tram trong bénh TM.
- O BN TNT: mdi quan hé hinh chi» U gitra HA va ty 1& t& vong:
cd HA thap va cao = ty |& t& vong cao hon so v&i HA trung binh
- Nhiéu co ché twong tac phire tap gitva THA va BTM, vai trd cla

endothelin dwoc nghién ctu nhiéu hon




1.TONG QUAN VE ET-1

1.1. Cau truc Endothelin:

- Phat hién nam 1988 b&i nhédm Tomoh Masaki, Yanagisawa

- La peptide trong co thé, dwoc san xuat cht yéu & I&p ndi mo,
trong lwvong phan tir khoang 2492 Dalton

-3 dong phan: ET-1, ET-2, ET-3 (ET-1 pho bién nhat).

- C4u truc: 21 acid amin, 2 cau disulfide (Cys1-Cys15, Cys3-Cys11).

- Twong dong: Sarafotoxin (noc ran), VIC (chudt).




1.TONG QUAN VE ET-1

1.1. Cau truc
Endothelin:
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1.TONG QUAN VE ET-1

TB ndi md va co tron mach mau, TB biéu mé va
té bao co tron dwong thé, dai thwc bao, nguyén
bao soi, co tim, TB than kinh nao, than, podocytes

TOng TB biéu m6 budng trirng va rudt

hop

Nhau thai, TB than kinh n&o, TB hac td, biéu mé dng
than, biéu mo rudt




1.TONG QUAN VE ET-1
1.3. Thu thé cta ET

- Thu thé lién két v&i protein G (G-protein-coupled receptors -
GPCR), 2 loai: ET, va ET,.

- Phan bo:

+ ET,: co tron mach mau, tim, phéi va than

+ ETg: ndo, than, gan va phoi.

- Lién ket:

+ ETg lién két véi tat ca ET va sarafotoxin véi ai lwe ngang nhau.

+ ET, chon loc doi vé&i ET-1, ET-2 va mét so sarafotoxin




1.TONG QUAN VE ET-1

Chirc nang thu thé ET
- ET, tai TB co tron mach mau = co mach manh khi gan két vé&i ET-1
- ETg:
+ Tai TB co tron mach mau = co mach khi gan két véi ET, nhwng yéu
hon ET,
+ Tai TB ndi md = gidn mach bang cach gidi phong cac chat gian
mach (NO va prostacyclin) = chdng lai tac dung co mach clia ET,
+ Thanh thai khoang 80% ET-1




1.TONG QUAN VE ET-1

TNFa, interleukins, insulin,
norepinephrine, angiotensin Il
thrombin, ET-1

prostacyclin,

ANP, BNP, NO,
,,' prostaglandin

Té bao
co tron

Na* \ﬂ \r fculum M

HO
Co mach
Gian mach DIQIh
MAPK I _|_PKC }
Tang sinh t%

ET-1: duy tri trrong lwec mach mau,
co mach manh nhat: gap 10 lan
Angiotensin-Il, 100 lan

Norepinephrine.
ET-1 kich thich ETA = co mach manh

ET-1: kich thich tang sinh TB co tron
mach mau, nguyén bao s¢i - phi dai

mach mau, tdng san xuat cytokine




1.TONG QUAN VE ET-1
_

Cardiovascular Coronary artery vasoconstriction Heart failure, Fibrosis, Inotropy, Hypertrophy
System ANP production Arrhythmogenicity, Spontaneous coronary
artery dissection
Vascular System ETa Sustained vasoconstriction, growth & proliferation Hypertension
Matrix production, Inflammation Atherosclerosis
Pulmonary Artery ETA & ETe  Proliferation, pulmonary vasoconstriction Pulmonary arterial hypertension
Adrenal glands ETA & ETs Increased aldosterone production & secretion Hypertension
Kidneys ETA Vasoconstriction Hypertension
Decreased GFR Diabetic nephropathy
ETs Diuresis Glomerulonephritis
Natriuresis Polycystic Kidney Disease
ETA Vasoconstriction Hypertension
Fibroblasts ETA Fibrosis Fibrosis
Central Nervous ETA Vasoconstriction Ischaemic/haemorrhagic stroke
System ETs ?Increased AVP production

Macrophages ETA Inflammation Atherosclerosis




1.TONG QUAN VE ET-1

Sau 1988: nhiéu NC vé ET & BN THA > ¢é lién quan giira ET va THA

Study Results Significance
Saito, 1990 . ) ) o o ) :
47 Patients with essential HTM showed a significant elevation in the plasma ET-1 level comparad with age-matched control subjects. p=0.01
Shichiri, 1990 , . ) L . .
(48] FPatients with essential HTM had significantly higher plasma ET-1 levels than normal subjects. p=0.025
Oishi, 1994 In patients with pheochromocytoma, the hypertensive group had higher ET-1 than the normotensive group. Elevated plasma ET-1 concentrations returned to normal Higher, but
[34] levels after surgical resection of the tumor. NS
Parrinello, . ) ) . . ) ) - _— . .
1996 ET-1 levels were significanthy higher in obese hypertensives and obese normotensives than in lean normotensives. In addition, ET-1 levels were significantly higher in < 0.05
[49] obese hypertensives than in obese normotensives. o )
AMmoroso,
1996 Patients with HTN had significantly higher plasma ET-1 concenfrafion than normal subjects. p=0.02
[50]
Schneider, . ) ) i _ ) ) ) i o ;
5000 Basal ET-1 was significantly higher in hypertensive than in normotensive subjects, both in venous and arterial samples. There was no significant difference between - 0.01
[51] venous and arterial ET-1 concentrations. p=s
Parissis, 2001 . . L ) ) .
[52] Patients with HTN showed significantly higher levels of ET-1 compared with normotensive controls. o= 0.01
Kostow, 2014 o i . ) . .
(53] Serum levels of ET-1 are significantly higher in patients with mild and severe HTN compared to the control group. p=0.02
Gu, 2015 ) ) ) :
[54] Flasma ET-1 levels were higher in hypertensives than in controls. o=0.001
Kostow, 2016  Serum ET-1 concentrations were significantly higher in hypertensive patients with type 2 diabetes than in prehypentensive patients with diabetes and healthy p<005

[23]

normotensive controls.




2.1.CO CHE BENH SINH CUA ET-1 TRONG THA

Stress oxy hoa va viem

ET-1 va THA

Tang do cirng mach mau

Xo vira mach mau

Tac dong lén cac co ché
dieéu hoa HA




2.1.CO CHE BENH SINH CUA ET-1 TRONG THA

Stimulus Leukocyte Activation
Stress oxy hoa va viém ¥ G@D

2 (& b
Tang ET - tang tong ﬂ'mlmm-'

hop goc oxy tw do (ROS)

> tbng hop cac cytokine

viém, chemokine, phan

t&r két dinh = phan tng

viém mach maul.

INFLAMMATORY
RESPONSE

VASODILATATION

e ]

ENDOTHELIAL DYSFUNCTION

VASOCONSTRICTION [ IMPAIRED ]




2.1.CO CHE BENH SINH CUA ET-1 TRONG THA

Tang do cirng mach mau

- Tang ET-1
- Giam NO

- X0 vira ddng mach

[ TET-1
+
[ TNADUH Ox [ INF-kB J MAPK

I | !
( O JONOO ] ( IL-1/10L-6/ TNF-«x ] [ Cells ]

Oxidative Stress in Low-Grade Vascular = Growth
the Vascular Wall Inflammation = Proliferation

« Migration

Endothelial Dysfunction
-y
A
LN

Impaired Vasodilatation \
Endothelial Cell Activation

-

-

* Leukocyte Activation

= Platelet Activation

« NMMP Activation

- VSMC Proliferation and Migration
-

Fibroblast Activation &.
’I
'

~ ’
[ Arteriosclerosis ] [ Atherosclerosis ] Remodeling of ] [ Vasoconstriction J
\ / Resistance Arteries
[ TArterial Stiffness [ T Peripheral Vascular Resistance ]

W HYPERTENSION




2.1.CO CHE BENH SINH CUA ET-1 TRONG THA

Xo vira mach mau

- Tac ddng huyét déng truc tiép

- Stress oxy hoéa mach mau

- Viém

- Kich thich t&ng sinh té bao ndéi mach, xo hoa

- Kich thich tong hop collagen b&i nguyén bao soi

- Trung gian kich hoat yéu t6 tang trwdng chuyén doi beta




2.1.CO CHE BENH SINH CUA ET-1 TRONG THA
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2.2.CO' CHE BENH SINH CUA ET-1 TRONG BTM

DTD, béo phi, dé khang insulin, stress oxy hoa, thiéu NO, roi loan lipid mau, kich
hoat h¢ mién dich, thi€u oxy, 16n tu6i, chat dong mau, aldosterol, angiotensin II,
yeu td tang trudng, chat co mach, cytokine, protein ni¢u

Tiing san xuat ET-1

y

l

Hoat hoa thu thé ET,

\4

Té bao viem

Viém va tham nhiém mo

Ong thén

Xo hoa 6ng than, mo ké

Té bao podocyte

V& khung TB, mat
nephrin, dam ni¢u

Mach mau

Co mach, phi dai mach mau, ton
thuong ndé1 mo, dong mau

Gian mach

Tang sinh gian mach, tich Ity
chat nén, xo ciing cau than

v

Bénh than man




2.2.CO' CHE BENH SINH CUA ET-1 TRONG BTM

Trong bénh than dai thao dwong:
- Tang dwdng huyét > tang san xuat ET-1;

> thodi héa bo khung té bao cla té bao cau than > chét té bao,
tr a6 lam ton thwong cau than tién trieén

> day mang day cau than, tdng san gian mach, mat cac chan gia
> Thuc day xo hoa cau than va 6ng than

- Nhiéu NC vé ERA c¢6 hiéu qua trong DKD




2.2.CO' CHE BENH SINH CUA ET-1 TRONG BTM

Bénh than IgA:

ET-1 tdng cao co twong quan v&i albumin niéu va nguy co tién trién bénh
than IgA, do:

- co co tron mach mau, tdng san xuat angiotensin Il = tang protein niéu

- mat nephron va suy gidm té bao podocyte

- s&n xuat cytokine = tang sinh té bao gian mach, tich tu ma tran ngoai bao
- thuc day xo hoa

ERA: sparsentan = gidm protein niéu & nguwdi Ién mac bénh than IgA
nguyén phat




3. ’NG DUNG CUA ET-1 TRONG THA-BTM

THUOC POl KHANG THU THE ET

ERA 14 thudc chan céac thu thé ET = ngan can hoat dong ctia ET

- Chon loc ET,: sitaxentan, ambrisentan, avosentan, atrasentan,
macitentan va zibotentan

- Chon loc ETg: it dwge wng dung do kich thich ETB gay tac dung co
loi. Chi c6 BQ-788 dwoc nghién ctru 1994.

- ERA khong chon loc: bosentan, tezosentan va aprocitentan

- ERA khac: Sparsentan trc ché kép ERA + ARB (DEARA)
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3. NG DUNG CUA ET-1 TRONG THA-BTM

o L

Krum va Bosentan

Darusentan

293 BN THA:

- bosentan: 100, 500,
1000mg x1 hoac
1000mg 2 lan/ngay

- enalapril 20mg

- gia duoc

392 BN:

- darusentan 10, 30,
hoac 100 mg

- gia duoc.

Bosentan hiéu qua ha HA tuong
dwong enalapril.

TD phu: r6i loan chirc ndng gan va gilr
nwoc

Darusentan so v&i gia duwoc:

- Gidm HA tam trwong, liéu 10 mg: -3,7 mmHg,
30 mg: -4,9 mmHg, 100 mg: -8,3 mmHg,
P<0,001

- Gidm HA tam thu, liéu 10 mg: -6,0 mmHg; 30
mg: -7,3 mmHg; 100 mg: -11,3 mmHg, P <0,05.
TD phu: phii ngoai bién, dau dau, dé birng mat




3. ’NG DUNG CUA ET-1 TRONG THA-BTM

ERA trong THA khang tri:

- DORADO trial:

+ Pa trung tam, 379 BN THA khang tri

+ So sanh: darusentan 50mg, 100mg, 300mg v&i gia dwoc, 14 tuan

+ KQ: Darusentan giam dang ké HATT va HATTr so gia duoc

= gidm HA thém 10mmHg & BN THA khéang tri da dung nhiéu loai thudc THA liéu
khuyén céo

TD phu: gil* nwdc, nguy co tram trong thém suy tim

Weber MA, et al. A selective endothelin-receptor antagonist to reduce blood pressure in patients with treatment-resistant hypertension: a randomised,
double-blind, placebo-controlled trial. Lancet. 2009 Oct 24;374(9699):1423-31.



3. NG DUNG CUA ET-1 TRONG THA-BTM

DORADO trial
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14 weeks of breatment

Figure 3: Changes from baseline in mean 24-h ambulatory blood pressurne
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Figure §- Ambulatory blood pressure (expressed a5 hourly means for each treat ment group) over 24 h,
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3. ’NG DUNG CUA ET-1 TRONG THA-BTM

PRECISION trial

- Mu déi, ngau nhién, da trung tdm & Chau Au, Bac My, Chau A va Uc

- Chon BN: HA >140mmHg du da diéu tri 3 loai thuéc HA, co loi tiéu

- Dung Aprocitentan: trc ché kép ET, va ETz = gidm nguy co TD phu

- GOom 3 phan lién tiép:

+ Phan 1 (4 tuan): aprocitentan 12,5, aprocitentan 25mg hodc gia dwoc ty 1& 1:1:1

+ Phan 2: (32 tuan) tat cd BN déu dwoc dung aprocitentan 25mg

+ Phan 3: (12 tuan) aprocitentan 25mg hodc gia dwoc theo ty 1& 1:1

- Két cuc chinh: thay dbi HATT tai phong kham tlr lGc bat dau dén tuan the 4 va
t lUc bat dau ngwng thudc dén tuan 40

Schlaich MP, Bellet M, Weber MA, et al. Dual endothelin antagonist aprocitentan for resistant hypertension (PRECISION): a multicentre, blinded, randomised,
parallel-group, phase 3 trial. Lancet. 2022;400:1927-37




3. NG DUNG CUA ET-1 TRONG THA-BTM

Part 1: Double-blind Part 3: Double-blind withdrawal
- 150 4 <& Macebo 150 4 < Placedo
PRECISION trial _ ], i . B
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0 6 12 18 24 0 6 12 18 24
Hour after dosing at week 4 Hour after dosing at week 40
Basefine systolic biood Daytime Night-time Baseline systolic biood ~ 0Ylime Night-time
pressure (mmHg) 1409 1413 1418 1300 1309 1316 pressure (mmHg) 1328 1334 1215 1216
10- 10-
8+ 8+
£ 6 g 6~
SE ‘-4 §§ 4
= 2 2 -
il o it o
i . = 3o “
3 R 85 41
g.ﬂ i °€ -5
i & . &
-10+ - 1 -10-
-12 i -12-
Number of patients 179 175 182 Number of patients 203 205 203 204
From baseline to week 4 From withdrawal baseline (week 36) to week 40

 Placeto Aprochentan 125mg e Aproclientan 25 mg

sPacedo @ Aprochentan 25 mg

Bars are standard error of the mean.
*p=0.003. "p=0.0002. **p<0.0001 (for comparison with placebo). No correction for multiplicity was applied.

Schlaich MP, Bellet M, Weber MA, et al. Dual endothelin antagonist aprocitentan for resistant hypertension (PRECISION): a multicentre, blinded, randomised, parallel-group, phase 3 trial. Lancet. 2022;400:1927-37



3. NG DUNG CUA ET-1 TRONG THA-BTM

Phan tich dwdi nhdm cho thay aprocitentan hiéu qua & BN trén 75 tudi, co
UACR > 300 mg/g va eGFR < 60 ml/phut/1,73 m2

Imteraction
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Oyersll Parm 1: Pari @ Fart 3
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Schlaich MP, Bellet M, Weber MA, et al. Dual endothelin antagonist aprocitentan for resistant hypertension (PRECISION): a multicentre, blinded, randomised, parallel-group, phase 3 trial. Lancet. 2022;400:1927-37



4. NG DUNG CUA ET-1 TRONG THA-BTM

19/3/2024 FDA phé
duyét aprocitentan
(TRYVIO™) dé diéu tri
tdng huyét 4p khang tri

March 19, 2034

FDA Approves Aprocitentan (TRYVIO)

for Hypertension Not Adequately
Controlled with Other Agents

Tha FDA bas appraved aprocitentan aral tablet {TREYWVIO)
Tor uze in cambination with S1her antifyparensyvas i adult
patiants for the treatment of Nypariensaon ngd adeguatahy
controled on other drogs

Apracientan is the first endothelin receptor antagonist
for the treatment af hypertension which is the first new
antihypertensive class 1o be agproved in nearly 4 decades,

Apracientan has a boxed warnng for embryo-Tetal
toxicity and is contraindicated in pragnancy, it will cnly ba
dvailable through the TRYVIO REMS program.




3. NG DUNG CUA ET-1 TRONG THA-BTM
ERA TRONG DKD

- Avosentan 25/50mg hoac gié dwoc
- Avosentan giam dang ké ACR: 144,3%, 49,3% so voi
9,7%- Nhiéu bién c6 tim mach: qua tai dich, suy tim

- Atrasentan 0,75/1,25mg hoac gia dwoc
- ACR gidm dang ké: 35% va 38%
- Tac dung phu: qua tai dich, tang can va giam Hb

- Atrasentan = gidm nguy co bién c6 than
- Con tac dung phu gitr nwée va thiéu mau

- Zibotentan + dapagliflozin > gidm ACR dang ké
- Tac dung phu gitr nworc it hon




3. ’NG DUNG CUA ET-1 TRONG THA-BTM
ERA TRONG CKD

Is Zibotentan Safe and Efficacious in Retarding Chronic Kidney

Disease Progression? (ZENITH-CKD)

T Randomized into All were on Dapagliflozin 10 mg
three groups
. Zibotentan Zibotentan
Randomized, : 1. Placebo
Double blinded ‘A 2:1:2 1.5 mg 0.25 mg
Age > 18t0 <90 Number of patients
(Median age 62.8 years) 5 179 91 177
=
eGFR 2 20 ml/min T . T
% Mean change in 0 o o

(baseline to 12 weeks) '52'SA -47'7A '28'36
UACR 150-5000 mg/g - (59 to -44.9) (-55.7 to -38.2) (-37.8t0-17.4)
(Median — 565 mg/g) im, (P<0.0001) (P=0.0022) (ref)
April 2021 - Jan 2023 Fluid retention events
Stable dose of ACEi or — 1 8% 9% 8%
ARBs for 4 weeks 6 )

Conclusion: Zibotentan reduced albuminuria with an acceptable tolerability and safety “ee’sp"‘"';:;zgt e ninicer

VA by
Dr Sabarinath S MD DM FASN

profile in chronic kidney disease patients already receiving currently recommended
thera PY X @sabarivenus




3. NG DUNG CUA ET-1 TRONG THA-BTM

ERA TRONG IgAN

» Sparsentan: dbi khang thu thé endothelin va angiotensin kép
» Nhiéu nghién ctru: PROTECT, SPARTACUS, ALIGN (dang dién ra)

» Thang 2/2023, sparsentan da dwoc FDA chap thuan trong diéu tri
bé&nh than IgA dé Iam gidm protein niéu

Home > Drugs > Article

Sparsentan: First Approval

AdisInsight Report | Open access | Published: 06 April 2023
Volume 83, pages 563—-568, (2023) Cite this article

Syed YY (2023), "Sparsentan: First Approval", Drugs, 83 (6), pp.563-568




3. NG DUNG CUA ET-1 TRONG THA-BTM
IgAN: PROTECT TRIAL

g

#NephlC

COHORT

134 sites 72> SZo
18 countries - -

- ~ ~
o 400 O 98 vwems  wew  -49.8%  88% 14% 14% 4%
- 2-110
| SPARSENTAN /
W siopsyproven <31
primary lgAN /" Interim analysis ’ - " Q g-%] @P
@ I at Week 36 - ™ % Adverse P e
Prote 50 mean
- nurla >4 a change inuPCR  Events Edema BPJ AKI
= g/ddespite 7 " 5 RN
= max RAASi for [ \ -
12 weeks \  IRBESARTAN / mg
eGFR > 30 - Wasks 2-110 Least s mean ratio
mi/min 0.59 [95% C1 0.5, 0.69]

Conclusion: Once-daily treatment with sparsentan produced Heerspink HJ et al. The Lancet. 2023 Apr 1.

meaningful reduction in proteinuria compared with irbesartan in adults _ _
with IgA nephropathy. Safety of sparsentan was similar to irbesartan. VA by Saumya Vishnoi @nephvishnoi




3. NG DUNG CUA ET-1 TRONG THA-BTM

ERA TRONG IgAN

KDIGO 2025: Recommendation 1.4.4.2: \We suggest that patients who are at
risk of progressive loss of kidney function with IgAN be treated with sparsentan

IgAN at risk of progressive
kidney function loss

Driver for nephron loss = Manage the IgAN-specific In all patients, these should Manage the generic responses  Cardiovascular
drivers for nephron loss be considered simultaneously  to IgAN-induced nephron loss  risk reduction
Stop synthesis of Reduce glomerular Blood
Treatment goal — pathogenic forms Stop IgA/IgA-IC hyperfiltration, proteinuria -
of IgA and IgA-IC mediated kidney injury and the impact of proteinuria e el
formation on the tubulointerstitium o
Interventions with reported _ Nefecon Sl /
efficacy across populations Systemic glucocorticoids RASI or DEARA + SGLT2i @
Interventions with reported | Mycophenolate mofetil (China) ‘
efficacy in specific populations — Hydroxychloroquine (China)
(seeFigure4) | Tonsillectomy (Japan)

Figure 3| Treatment targets in immunoglobulin A nephropathy (IgAN) and the positioning of drugs included in this guideline.




3. NG DUNG CUA ET-1 TRONG THA-BTM

ERA TRONG FSGS

DUET

DUPLEX

1.Campbell (2024), "Sparsentan for Focal Segmental Glomerulosclerosis in the DUET Open-Label Extension: Long-term Efficacy and Safety", Kidney Med, 26 (6), pp.100833
2.Michelle NR, Charles EA, Jonathan B, et al. (2023), "Sparsentan versus Irbesartan in Focal Segmental Glomerulosclerosis", N Engl J Med, 389 (26), pp.2436-2445

- Sparsentan so voi irbesartan

- KQ: sparsentan giam protein niéu, duy tri t6t sau
4,6 nam theo doi

- Tac dung phu: nhirc dau, phu ngoai bién, nhiém
trang dwdng hd hap trén, tdng kali mau va ha
huyét ap, giam ty |& tir nam thor 2

- Sparsentan so voi irbesartan

- KQ: tuan 36: giam protein niéu 42,0% & nhém
sparsentan va 26,0% & nhom irbesartan. Khéng
c6 suw khac biét vé mire gidm eGFR gitra 2 nhom

- HO so an toan twong dwong véi irbesartan




3. NG DUNG CUA ET-1 TRONG THA-BTM

’'NG DUNG TRONG Tang
' huyet

NHIEU BENH LY KHAC @ Tang
ph0|
[ 4 g

Bénh
than

bTb




KET LUAN

- ET-1: co mach manh tham gia vao nhiéu qua trinh sinh ly quan trong cla co thé,
lién quan nhiéu co ché THA, dac biét THA khang tri, thdc day viém, phi dai va xo
hoéa & mach mau va than.

- ERA: mdt hwéng di day hira hen, nhiéu bang chirng:

+ THA khang tri: aprocitentan dwoc khuyén cao (PRECISION trial)

+ Nhiéu bénh ly khac: PROTECT st dung sparsentan trong IgAN; DUET, DUPLEX
str dung sparsentan @ FSGS; SONAR, ZENITH-CKD trong DKD,...

- Nhiéu hwéng NC méi: két hop ERA véi SGLT2i, ARB, MRA, ...

- Lo ngai: gié tién, tac dung phu




CHAN THANH CAM ON!
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