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CAC DINH NGHIA HUYET DONG

ALDMP tam thu khi

>35 mm Hg Ap dung cho tat ca

ol

PCWP, LAP, LVEDP

nghi cac trudng hop téng
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ALDMP trung binh khi | > 25 mm Hg

Ap dung cho cac
trwro'ng hop tang é|9
luc dong mach phoi

< 15mmHg

Stic can mach phoi

ALDMP trung binh khi
gang sic
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> 30 mm Hg

“y kién chuyén gia”




TAMP: TIén trién huyét ddng va l1am sang

Binh thuong
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TALDMP: Tién trién huyét dong va lam sang
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TALDMP: Dién bién huyét déng va lam sang
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Phan loai TALDMP

39 World Conference on Pulmonary Hypertension, Venice 2003

Nhém 1: TALDBMP
* TALDMP tién phat (IPAH)
* TALDMP c6 tinh chét gia dinh (FPAH)
* TALDMP c6 dinh & tré so sinh (PPHN)
* Bénh tac nghén tinh mach phdi (PVOD)
* TALDMP va cac bénh lién quan (APAH)
Nhom2: Bénh tim trai
Nhom 3:  Thiéu oxy hodc bénh phbi
Nhom 4:  Nhoéi mau phdi hodc bénh phdi tdc nghé&n man tinh
Nhom 5:  Céac bénh khac c6 anh hwédng dén hé mach mau phoi
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Nhém 1: TALDMP tién phat (IPAH)

La nhom TALDMP trweéc mao mach

Ty I& mac bénh n/nam 4:1

Tudi trung binh 50 tudi

Ty 1& mac 6/million; mirc d6 phd bién ctia bénh 15/million

Thoi gian song trung binh & bénh nhan khéng dwoc diéu
tri: 2.8 nam

Théi gian tie khi xuat hién triéu chirng dén khi dworc
chan doan: >2 nam
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Nhém 1: TALDMP cé yéu to gia dinh (FPAH)

TALDPMP trwdc mao mach
RAi loan nhiém sac thé
R4i loan gen
* Puwoc phat hien sém hon va nang hon
Tén thwong tham nhiém khéng hoan toan
* ~20% cac trwdng hop dét bién tién trién thanh TALDMP

Gen ma hod thu thé 2 cda protein Bone Morphogenetic
(BMPR2)

* Quan trong trong kiém soat chét té bao theo chuwong
trinh
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Nhom1: TALDMP va cac bénh lien quan (APAH)
e Bénh mo lién két
* Shunt chi-phdi bAm sinh
* TALTM ctra
* Nhiém HIV
* Thudc va nhiém doc
* Cac bénh ly khac:

e Tén thwong tuyén giap
* Bénh tich luy glycogen
* Bénh Gaucher

e Bénh gian mach xuat huyét di truyén (Bénh Osler Weber
Rendu)

* Bénh ly Hemoglobin (B&nh héng cau hinh liém)
* Hoi chirng tang sinh tuy
@ MAYL}CLI.\'JL'. Cét IéCh



Nhom 1: Ngo doc

* Fenfluramine/Phentermine,
Dexfenfluramine, Methamphetamine

* Tang lién két ctaTALDMP 23X

H2

N2

\;H3
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Chién lworc chan doan

Phat hién trieéu chirng
Tim hiéu (hod&c loai trtr) cac nguy@n nhan.

Xac dinh kiéu huyét dong
* Muc d6 nang
e Kiéu trwdc/sau mao mach
* Pap &ng voi thudc gidn mach

Xéac dinh kha nang gang stc
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RVE, RAE, TRVSP
™ )

Benh tim trai

_ 2 16ng nawe Roi loan khi ngu
VHD

CHD

Kham LS
X. Quang
DTD

Dang

'NO LS

Xo’ cirng bi
Lupus _
> 7 ' chiman tinh
DV
Viem mach
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Siéu am va théng tim phai — Cac théng tin bd sung

Siéu am tim RH

* Panh gia bénh nén

* Dbanh gia RVSP, Pam, Pad,
SV/PP, RV dP/dt, PVR

* Danh gia huyét dong

*AL mao mach phédi bit

« Chtrc nang thét phai el
SOER S *ALDMP trung binh
‘RV-IMP e Pap rng v&i chat gian mach
*Siéu am Doppler mo * PO bao hoa Oxy
*TAPSE *Danh gia tinh trang shunt
*Strain, Strain Rate
*|sovolumic Accel
Sang loc va theo doi Chan doan xac dinh
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Cac yéu to chi phéi mach phoi

Con dwong Con dwong Con dwéng
Nitrite oxide Prostacyclin Endothelin

ATP @ 9
5'GMP o €
++ T O
x 25
DE [
— cGMP cAMP
——
L 4
Gian mach, Chéng tang sinh Co mach, tang sinh
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Chen kénh Calcium
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Thang
Rich S, Kaufmann E, Levy PS: Tac dung cta thubc chen kénh canxi liéu

cao lén ty 16 séng con ctia TALDMP tién phét.
@ Mavocuni N Engl J Med 327:76-81, 1992



mPAP (mmHg)
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Chen kénh Calcium

failure

Long-term CCB Long term CCB  Nén diéu tri thuéc chen kénh

responders

cani cho nhirng bénh nhan co
dap rng v&i chat gidn mach.

S — e 557 bénh nhan dwoc test chat

Basaline Acute

Acute
testing

testing

Long-term CCB responderns

Long-term CCB fadlure

Sitbon O, Humbert M, Jais X, et al.

gian mach cé tac dung ngan:

*70 (12%) giam ALDMPTB va
strc can phdi >20% va duoc
diéu tri thudc chen kénh Ca.
*54% bénh nhan dap wng (6%
tbng s6 BN) duwoc chirng
minh c6 cai thién lau dai khi
diéu tri chen kénh Ca.

Circ 2005;111:3105-11.
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Chen kénh Calcium

* “Dap rng gian mach”

* Giam ALbDMPTB trén 10 mm Hg
* Giam ALBDMPTM con < 40 mmHg

Sitbon O, Humbert M, Jais X, et al. Circ 2005;111:3105-11.



Céac chat twong tw Prostacyclin

* Cai thién kha nang gang strc
*Khoang 15 - 50 met trong nghiém phap 6 phut di bd
* Cai thién triéu chirng
* Giam PVR > PAP
* Loiich trén ty 1& song con

L Observed (n=162) - 1 IV epoprostenol (n=178)

C

Q i '8 0.87

© 0.8
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O S 06

o 06 o 0.4

:8; | *p<0001 'E | p<00001

lo_\° 0.4 Expected i 0.27 Historical control (n=135)
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0 (Vi 24 36 0O 24 48 72 96 120
Thang Thang

OL McLaughlin VV et al. Circulation. Sitbon O et al. J Am Coll Cardiol.
F AYC 1M

2002,106:1477-1482. 2002,;40:780-788.



Tac dung cua Treprostinil tiéem dwéi da
lén ty Ié song con
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Pon tri liéu " © 332IPAH pts
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Time yrs

) Mo cun Barst RJ et al. Eur Respir J 2006,28(6):1195-203.
F 1AYD CLINIC



Céac chat twong tw Prostacyclin

Pau ham

) . . Birng mat
* Tiém TM, Tiém dwd&i da hoac khi dung RzeUEZiE
ko la chay
* MGt so tac dung phu Qua liéu

e Tdén kém -
Nhiém trung

ngwoc dong

Treprostinil (Remodulin®)
t'2

sepoprostenol = 6 min
UG TR GEUELTTR)Y treprostinil = 4.5 hr
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Epoprostenol (Flolan®) lloprost (Ventavis®)



Nghién ctru Treprostinil “Pivotal”
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+36 9
(N=58)

Trung binh * SE thay déi so vé&i duworng co’ ban(met)
+15+7
(N=58)
+7 + 10
(N=52)
I o
(N=34)
1st Quartile 2nd Quartile 3rd Quartile 4th Quartile
<5.0 5to <8.2 8.2t0 <13.8 >13.8
(2.5+0.2) (5.6 £0.1) (9.4 £0.2) (16.2 £ 0.4)

Simonneau et al: AJRCCM 2002; 165:800

Dose Quartiles

470 Nhém 1 (PAH) bénh nhan dwoc Iwa chon ngau nhién




Chat doi khang Endothelin - Bosentan

* BREATHE-1 (PAH): BREATHE-1
* Theo ddi 12 week so - Bosentan
sanh voi placebo 40- (=) 1
e Cl 1.0 L/min/m?2 ] 1
20~ P=0.0002

mPAP U7 mmHg

PVR U5 U . L\\I
Placebo

* Cai thién khoang cach , (n=69) l
dibo trongtest dibdoe
phut. 404
Baseline 4 8 16
Tuan

() MAYO cLINIC Rubin LJ et al. NEJM 2002;346(12):896-903.



Chat doi khang Endothelin - Bosentan

* BREATHE-5: Eisenmenger PAH (16 weeks):
* Tiéu chi danh gia dau tién: huyét ddong (placebo-hiéu chinh)
* mPAP (-5.5 mmHg); PVR (-472 d-s-cm™) both p<0.04
* Tiéu chi danh gia th&r hai: 6MWD
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3 & 25

° 2 15 - Placebo-corrected
— g benefit = 53.1 m
S&E 37 (P = 0.008)
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€0 -25-
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o  -35-

Placebo (N=17) Bosentan (N=37)

() Mavo cLvic Galie et al., Circulation, 2006. 114: p. 48-54.



Chat doi khang Endothelin

e Duong udn 10% phat trien thanh bat thwong LET
uong tong P Va phaidwnglail can kiemtra lairhang
* Bosentan — chat dQuiEL:)

IOC) Bosentan giam AUC cua sildenafil AUC khoang

IR . 507
Tac dung phu: -Paul, G. A., J. S. Gibbs, et al. (2005).

o A AA p "Bosentan lam giam| do tap trung huyet
NgO dOC 9 twong cua sildenafil khilphoi hop dieu tri

° ’ e TALDMP.*= British Journal of Clinical
TWO’ng cle Pharmacoeloqgy 60(1): 107-112.

o Teratogen *Glyburide — Tiang|nhiém doc gan

*|_am giam nong do hap thu Cyclosporin
* Ambrisentan — chan loc (E1-A attinity 4000x E 1 -
B)

. N -Phu
AT =V Tl cTa Rl (gle) =294 phat trien thanh bat thwong LET va

phaildirng|thuoc, can kiém tra/lai hang
@MAYDCUN]C théng




Tac dung ctia Bosentan Ién ty I1é song con cla
TALDMP tién phat (IPAH)

100 ~

80

60 - ~~

> 1a X \. = =
Ty I song —~ Based on historical
con (%)
40 - control

----- Ty 1& song con duoc quan sat (McLaughlin et al')
201 — Ty Ié song con(Provencher va csl?)
= Ty |é sOng con dy doan

O | | | | | | | | | |

|
0 § 12 18 24 30 36 42 48 54 60
Thoi gian (thang)

1.McLaughlin VV et al. Eur Respir J. 2005,25:244-249.

g Marocunic 2.Provencher S et al. Eur Heart J. 2006;27:589-595.



Bosentan: Th&i gian triéu chirng 1am sang xau di

(BREATHE-1)*
n=144 n=103 n=13
100 T .
' ' 89%
75 P=0.0038 __, P=0.0015
n=69 n=tll8 63%
Event-free 5 - : =
(%) :
25 - — Bosentan (144) i — Bosentan (n=35)
— Placebo (n=69) : — Placebo (n=13)
0+ | | | : | | |
0 4 8 12 16 20 24 28

I CRUEELS)

*Céc tiéu chi danh gia két hop; ty I& tlr vong, thay phoi, tai nhap vién hoac khong tiep tuc tham gia nghién ctru
do bénh TALDMP nang Ién, can diéu tri epoprostenol , hoac pha vach lién nhi. Adapted from Rubin LJ et al,
(FNEngl'd'Med. 2002;346;896-903.
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Ambrisentan
ARIES-1 and 2: Sau 12 tuan

Ambrisentan cai thién dang ké:
* Khoang cach di bo 6 phut

* Thoi gian dé triéu chirng 1Am sang xau di

* Phan loai trieu chirng co nang WHO

* Chi s kho thé gang strc Borg
* SF-36® Health Survey
* B-type natriuretic peptide

Galie N et al. Circulation 2008;117(23):3010-9.



Ambrisentan
ARIES-2: Th&i gian dé triéu chirng 1am sang xau di

100 L. 1
71% relative risk giam
;\,—; 90 triéu chu’?g I?m sang
@ Placebo
d’ I
I; 2.5mg L
"g' 5 mg
> . 25+50m
o 80 g
N=132 N=127 N=115 N=94
N=64 N=62 N=61 N=50
N=130 N=124 N=119 N=98
70 | N=67 N=65 N=63 N=51
0 4 8 12
Weeks
P-values represent log-rank comparison to placebo
. Cai thién BDI dwoc quan sat thy sau 12 tuan diéu tri ambrisentan so v&iplacebo

. Cai thién sau 12 tuan xuét hién & nhém >10mg
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© Galie N et al. Circulation 2008;117(23):3010-9



ARIES-E: Test di bo 6 phut
so v&i dwong co’ ban

Ambrisentan 2.5 — 10 mg once daily

—~ 50 i [
P
@
© 40 I — ——
= —
&l a -
gz |
_ = i
S| € 20
‘o +36.4 met
(@) 10 A
E Trung binh £ 95% Khoang tin cay sau 48 tuan
© 0
0 12 24 36 48
Tuan
n=383 n=338 n=248 n=193 n=146

W 0udiz RJ, et al. Oral presentation, American Thoracic Society Annual Meeting, 2007.



AMB 222: ALT/AST >3xULN
Ngo déc gan do bosentan hoac sitaxsentan

= 100+
O
O
€ 75-
o]
9 Chi 1 bénh nhan c6 ALT/AST >3xULN
@ 50-
«Q
<
25 -
N =36 N =34 N =32 N = 31 N=30
0
0 12 24 36 48
Tuan

wMcGoon-MD et al. Chest 2008;http://chestjournal.org/cgi/content/abstract/chest.08-

U 028v1-Published online Sept 23, 2008,



Cac thudc trc ché Phosphodiesterase

Sildenafil
Dang udng, thdi gian ban huy 5 gi®», 20 mg TID
Dung liéu duy nhat *

Cai thién 6MWD, kha nang gang strc, huyét dong, chi so
chat lwong cudc song

Gay gian mach, Chay mau cam

Pwoc FDA khuyén cdo — Khéng han ché trén cac mirc do
phan loai trieu chirng co nang

*Galie N, et al. N Engl J Med. 2005;353:2148-2157.
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Cac thuoc trc ché Phosphodiesterase

< Placebo
0 4@ 20 mg of sildenafil
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Chién lwoc dieu tr

Chong déng + Lo tieu + oxy + Test aian mach ca
digoxin 9 I . P
DU’UQQ v Am tinh v
ti z
" Nguy co thap Nguy co cao

Chen kenh ca
diro’ng uoeng

Dap ’ngrkeo
ofz]]

epituc
gdieu tri
) ¥

chen kenn

0=l

P—
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Xac dinh mirc d§ nguy
co

Khéng Bing chiing 1am sang Céo
cua suy that phai

Tir tir Mic dj tién trién NERN

(1, 11 Phan loai theo WHO AV

Dai hon (>400 m) Khoing cach 6 Minute Ngin hon (<300 m)
Walk

Suy chtic nang that phai Tran dich mang tim
it Suy that phai dang ké

4

RAP va CI binh thwong Huyeét dong RAP cao, Cl thip
/gan binh thuong

ACCP Consensus: modified from Chest, 126,1(supp), July 2004 in
McLaughlin VV, McGoon MD. Circulation 2006;114(13):1417-31.



Chién lwoc diéu tri

y.4 ~ + = gmA + — P
Chong dong_ Lc.>_’| tieu + oxy Test gian mach cép
+ digoxin
i Am tinh l
. Nguy co’ thap Nguy co cao
~ ETRA Epoprostenol
%’ g :&% ;25;? Treprostinil
Treprostinil ' ETRA
/ Uc ché PDE-5

: Danh gia lai — xem xét ket
Tiiep tuc hop dieu tri

dung chen
caluong Protocol danh
gia
() MAYOCLINIC ACCP Consensus: modified from Chest, 126,1(supp), July 2004 in

McLaughlin VV, McGoon MD. Circulation 2006;114(13):1417-31.



Bosentan dwb’pg uong & Epoprostenol
truyén tinh mach:

S s80-
*BREATHE-2 s
* C6 xu hwdng cai thién ‘é Y
huyét dong va lam sang, E .
nhwng khéng c6 y nghia -
thong ké é 50
* Tiéu chi danh gia dau tién §
= TPR, dwdgc thay ddi: g £ 40
* -36% bosentan g 30 -
* -22% placebo ‘g 20
* p=0.08% § 0
* 6MWD === -
I 0 -
g Bosentan + Placebo +

Epoprostenol Epoprostenol
G Mavo cLinic Humbert M, et al. Eur Respir J. 2004;24:353-359



STEP: Khi dung lloprost phoi hop Bosentan uong

* Nhitng bénh nhan 6n dinh khi dung bosentan toi thiéu 3
thang dwoc Iwva chon ngau nhién vao nhom placebo va
kKhi dung iloprost

* An toan, cai thién 6MWD, FC, thoi gian dén khi trieu
chirng lam sang xau di

757
o 504
: /
% \l
c 257
8 ég
2 0 7 l ' |
®©
m
g -25
S Bosentan + lloprost (N = 34)
qé')’ -50 Bosentan + Placebo (N = 33)
®
<
O '75-I T T T
Baseline Week 4 Week 8 Week 12

() MAYO CLINIC McLaughlin VV, et al. Am J Respir Crit Care Med. 2006;174:1257-1263



IV Epoprostenol phoi hop Sildenafil: PACES-1

60 _
_ 6 Minute Walk Test
£ .
Q
c 4 n =267
= el ( ) 30.1
A m % 95% ClI
m
g *p=0.0009
E 20-
(m]
E 4.1
({e]
£ 0
“g’., Il
'5" Treatment Effect 26m
20 -

Baseline Week4 Week8 Week12 Week 16
Placebo - Sildenafil

r‘ MAYC CLINIC
v Simonneau G et al.. Ann Intern Med 2008;149(8):521-30



Diéu tri s&m c6 tot hon khéng?

Nghién ctru EARLY- Bosentan

AL 7 Pl
= #— Bosentan (n=86)

25 - Placebo (n=91)

vascular resistance at month &

Mean change in 6-minwalking distance (m)

1

Imonths & months

e
=
o
o
c
r
.
et
e
o
oh
I
- —
c
&
=

va cai thién TTCW hon 32 tuan
p =0.0114

Galie N et al: Treatment of patients with mildly symptomatic pulmonary arterial hypertension with
(g Mo etNE bosentan (EARLY study): a double-blind, randomised controlled trial. Lancet 371:2093-100, 2008



Cac thuoc dang tieép tuc nghién citru ?

* Khi dung treprostinil (TRIUMPH-1; “Viveta”)
* UOng treprostinil, beraprost

e Uc ché PDE5 kéo dai (tadalafil)

* Genetically modified PAEC's

* Uc ché Tyrosine kinase (imatinib, sorafenib)
e Uc ché Rho-Kinase (fasudil)

* Hoat hoa PPAR (rosiglitazone, pioglitazone)
* Vasoactive intestinal peptide

* SSRI’s, statins, aspirin

* Khac — CO, trc ché elastase, dichloroacetate
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The End
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