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TANG AP PHOI (PULMONARY HYPERTENSION)

DINH NGHIA

Chin dodn ting 4p phdi khi dp hee ddng mach phil [PA - pulmonary artery) = 25 mmHg & tré
tir 3 thing tudi triv 1én.

NGUYEN NHAN

[1] Tang luu lueng mdu lén phdl: tim b3m sinh eb shunt trdi = phii (hyperkinetic PH)
[2] Thiu axy phé nang

[3] Tang 4p luc tinh mach phi

[4] Bénh I§ nguyin phat tai mach mau phai

[5] Bénh I¥ nhu md phdi hodc mach mau phal

SINH LY TUAN HOAN PHOI
Ndi mé mach mau phél

Binh thiimg, cin bang gilka gidi phdng véu 16 gidn mach (vasodilators) v co mach
{vasoconstrictors) & t€ bio ndi md I3 yéu t8 chinh trong digu hida trueong hee mach médu phii
3 dong thdc tin higu néi md dwee tim hidu: (1) NO-cGMP cascade, (2] prostanodis, va (3)
endathelin=-1 {ET-1).

e  NO-cGMP cascade. NO = mdt chdt giy giin mach, duoc tao ra trong t& bio ndi md mach
mdu tir tién thin L-arginine nhérenzyme endothelial NO synthase. Khi hinh thanh, NO
khuéch tdn vio tEbao co trom lin cdn vi tdng hop cGMP (bang cich hoat hda guanylate
cyclase), gy gidn co tron., cGMP dwge phi hiy bii ho phosphoediesterases (PDEs), ndi
bat trong tudn hodn phéi. Block s phin gidi ¢GMP (bing PDE type 5 inhibitors) sé
gidp duy tri gian mach.

= Prostanoids. Arachidonic acid chuyén hia bén trong t& blo ndi md gdy sin xudt PGlz
(PGlz hay prostacyelin] va thromboxane (TXAz). PGl 12 chat gly gifin mach, va TXA;
k4 chat g3y co mach.

e ET-1, hinh thanh trong t& bio ndi md mach mdu, 13 chit giy co mach. (D&l vin thu thé
ET gdy gian mach].

Bdp irmng cia phdl wid tinh trang thiéu oxy
Thidu oxy phé nang gy co mach miu phai.
Khing trir mach mdu phdi (PVR)

PVR droc xdc dinh chd y#u qua CSA (cross-sectional area) ola cic ddng mach nhd va tiéu
ddng mach. Hep hodic huy@t khdi ddng mach phdi lm ting PVE. Céc yéu t khac tic déng 1én
PVR bao gdm di nhit cla médu, ting khdi lweng phii (cit phdi hodc thi#u sin), va chén ép tir
bén npodi 1én mach mau.

Tang Ap lwe nhi trai
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BENH SINH TRONG TANG AP PHOI

Ap lure (P) lién quan dén cd leu lweong (F) v khing trir mach mdu (R), nhir duee thé hién &
cong thirc bén duni:

P=FxR

Tang leu lweng, p lwe, hode ed hai 38a gdy ting dp phdi (PH). Bit ké nguyén nhin, PH cudi
cting van lién quan dén co that tifu ddng mach phdi, gay tang PVR va phi dai that phai (RVH).

Hyperkinetic Pulmonary Hypertension

Tang &p phdi lién quan dén cic tén thueng shunt trdl-phdi lén, nhe trong thing lién thit
(VSD), cdn dng diong mach (PDA), dwoc gok 1a hyperkinetic pulmonary hypertension. Nd gay
tang leu lwong mdu lén phdi, truc tidp dua p lue hé thing lén ddng mach phal, va tang PVR
bang cdch co mach mdu phdi bi trir. Néu khéng co mach, tang lvu lwomg mdu nhiéu hom, va
gdy suy tim sung huyst.

Néu tdn thirong shunt trii-phai {eg., VSD, PDA, AVSD] khing dwoe didu tri, cdu trilc givdmg
mach miu phdi khing thé phuc hii duwe, gdy ting 3p phit ndng va tim tdi, 330 chidu shunt -
gial doan ndy dwoc goi 13 hii ching Eisenmenger's hode PVOD (pulmonary vascular
obstructive disease}, khong phau thuit vio giai dean nay.

Thifu oxy phé nang
= Gidm Oz phé nang [oxygen tension) cip hodc man déu gly ddp img co mach phdi

manh mé.

» Nol md mach mdu gidi phdng ra hal chit vasoactive guan trong, 1a ET {co mach) va
NO (gidn mach).

= Cdc nguyén nhdn: bénh Iy nhu md, tic nghén duimg thé, inadequate ventilatory drive
(CNS), thanh ngwe hodc oo hi hip, vi di cao.

Tang dp tinh mach phdi (PVH - pulmonary venous hypertension)

o Tangdp hee trong tinh mach phdi giy phin xa co mach & ddng mach phdl, lam ting dp
lc PA di cao & duy tri chénh 4p giira ddng mach v tinh mach & phét.

e Corché co mach chua ro ring, of thé lién quan dén neuronal component.

e Khi ting dp lre PV: giy hep v ding dwirng thé nhd, dan dén thidu oxy phé nang v
gy co mach.

» Cac nguyién nhin bao gdm: hep 2 14, TAPVR cd tic nghén, suy tim trdi man tinh

Tang dp phdi nguyén phat

Thay ddi mach mdu khéng phuc hdi duoe, tién trién gléng trong hil chimg Eisenmenger
nhwng khdng cd tin thweng trong tim

e Gidm CSA = do tang sinh 1dp intimal gy tic ban phan hodc hoan todn mach mdu, huyét
khai thuyén t3c, kit t3p téu cw.
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» Co ché: do rdi loan chire ning ndi md va ting hoat ddng clia tidu ciu. Binh thudng, &
bao ndi mé (1) Bigu chinh truong lwe co trom mach mdu thing qua cdc chit NO, ET,
prostacyelin; (2] Kifm sodt ting sinh co tron; [3) Twong tic wid tiéu cau, gidi phing
cde yéu th khdng déng.

» PH gdy sdn xudt qud mie ET (gdy co mach, ting sinh, viém, phl dai va xo hda)

» Ddivin thu thé ET [eg, bosentan): giy gian mach

BENH SINH

Ba eer chié: co mach, ting sinh t& bdo, huyét khdi (thing qua cic chit ET, serotonin va
thromboxane Ajz)

[1] Hyperkinetic PH: CHD shunt trai-phai
= Dil: Phi dai lép media cla phiin co mach mdu nhd
o M l: Tang san ldp intima
e« B I Tang san va xo hda lop intima gay hep 1dng mach

Tir 43 1-3: Phuc hii dwoc

» B IV: Gidn va hinh thinh cic tin thuong plexiform phin co dong mach phdi

* DB V: Complex plexiform, angiomatous va thn thueng cavernous va hyalinization
cila intimal fibrosis

s B VI Viem mach hoal tir
Tir 48 4-6: khiing phuc hdi duge (khing phau thuit)
[2] Tang dp TM phdi: DM phéi cho thiy phi dai va xo hda lép intimal
SINH LY BENH

1. Thanh RV mdng: Khing dung nap duwve mire Sp lue qud mire 40-50 mmHg. Néu ting
dp phdi ndng, dbt ngdt, ob thé gdy phdt trién suy tim phal. Trong nhimg trudmg hop
(1) tac nghén dwimg hd hip rén cdp tinh; (2) thuyén tdc phdi & lém

2. NéuPH tién trién din, phi dai RV va thanh t3m that cd thé dung nap mirc dp leckhodng
50 mmHg.

3. Tangap phdi, cd gidm cung lwong tim:

a: Qud tdi the tich vi dp luc RV, giy suy chire ning tim. Chil yéu do gidm tedi mio
mach vanh (do phi dai v gifin thit phai) va gidm chive ndng that trii. Gidm chire
ndng that trdi leftward shift vach lién thit do ting thé tich trong RV. Gidn RV ciing
lam thay ddi ciu trilc va gidm st din cia thdt trdi, 13m t3ng c3 dp hee thit el
cudi thi tim trrong va 3p luc nhi trdi.

b. Dt ngdt tang PVR: lam gidm pulmonary venous trlr v& nhi trdi, gy tut huyt dp.

4. Phii phéi
» Chil yéu do phé vir thinh cdc tifu ddng mach nhé do co thit
5. Khimiu xiu di
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e Thifu oxy mau, toan mdu: do sung huyét phiii hede phi phdi, chén ép dwimg thé nhd,
hode shunt trong tim.

BIEU HIEN LAM SANG
Hii bénh

Kho thér vi mét khi gang sinc

Mgdt, suyt ngdt hode daw ngue khi gang sirc

Tién sir di t3t tim hode CHF (hiu hift cie trudmg hop hii ching Eisenmenger's)
Cic dot khi khi holic ho

Ho ra miu [nhdi mdu phdi thir phdt do huy@t khid)

Thiam kham

W) S o e

e
I

Tim tdl, cd thé cd ngdn tay dii trdng hodc khing. Tinh mach ¢d ndl va sdng a ndi bt

RV lift hodc tap

3. 52 don. Click tdng mdu v dm théi decrescendo diu thi tam treeng trong trio ngwoc
van ddng mach phdi doc giira b trai xwong irc Am théi toan thi tim thu trong trao
ngurore van 3 13 doc dinid bir tral xuromg bre.

4. Tridu chirng cia suy tim phai: gan to, phii

5. Rdi loan nhip (late stage)

P

Pién tim

1. True léch phai va RVH
2. Phi dai nhi phai

X-quang

1. Kich thude tim binh thuémg hodc 16m nhe
2. Ddéng mach phil ndi bdt va giin mach miu ron phol, phe trisfrng sdng
3. Bt cdp, ¢6 the giy phil phii

Cie cdn Mam sdng khdc Siéu Gm tim, test gdng sife (G=minute walk test)
CHAN POAN

1. Thing tim c3n thiét dé: xdc dinh chin dodn, ddnh gid mirc 46 bénh, ddnh gid ddp dmg
gifin mach mau phoi [AVT - acute vasoreactive test) trunde khi bat du didu trl

2. Sau khixde dinh chin dodn, test AVT d€ dinh gid ddp img givirng mao mach phdi vivi
thudie giin mach dic hidu. Hit NO (20-B0 ppm) * ting Oz trong 10 phit. HOAC ding
Oz 100%, prostacyclin dang hit hodc TM, hodc Adenosine TM.

Bdnh gia dap img:

(1) Gidm it nhit 10 mmHg mean PA xudng dwdi 40 mmHg {cung lreng tim binh thudmg
hodc ting, HOAC
{2} Gidm it nhdt 20% mean PA hodc PVR (cung luong tim khing thay dél hodc ting)
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PiEU TRI
Ditu tr] chung

Cung c3p oxy khi cin

Tranh diing cde thude co mach

Bénh nhin nén dwge tr vin khong mang thal. Mang thai lam tang thé tich tudn hoan
va tiéu thu oxy, cb thi ting nguy co thuyén tic phoi do huyét khdi tinh mach siu hodc
dich &i, va cb thé gay ngit v ngirng tim. Thude trdnh thai dwirng udng cd thé 1am nang
homn tinh trang ting dp phil.

Bénh nhdn CHF dwoe digu tri véd digoxin v lod tiéu, kém ché 46 3n it mudl. Digoxin cd
thi cai thign khd ning co bdp thit phii. Lod tfu gilp lAm gidm triéu chimg bing cich
gidm thé tdeh ndt mach, gidm sung huydt gan va phii.

Bénh nhdn rdi loan nhip nén dwoc didu tri wi thude ching rbi loan nhip.

Khuyén cdo tiém vaccine ciim hing ndm

Nytroglycerine trong dau ngue nén trdnh vi ed the 1am dau ngue ning né hon.

Bidu tri khing ding

Khing ddng virl warfarin (Coumadin} dwoc khuyén ¢do sir dung rdng rat trén bénh
nhin cd huyét khdi thuyén tic vd of thé mang lai lod ich & nhirng bénh nhan PH tir
nhigu nguyén nhin khic nhau. INR dich tir 2.0 dén 2.5

Mot 56 khuyén cdo thude khdng tiéu Giu (aspirin) thay cho warfarin trong phéng ngira
vi thuyén tac tudin hodn phdi.

Didu tri dimg thube

Thude duoe ding dé lam gidm co mach mdu phii cb thé chia thinh endothelial-based va
smooth muscle-based drugs

Endothelial-based drug

Hit NO

e chié PDE-5 (sildenafil, tadalafil)

Prostacyclin analogues {epoprostenol, treprostinil, iloprost, beraprost)
D&i viin thu thé ET (bosentan, sitasentan, ambrisentan)

Smooth muscle-based drug

e Calcium channel blockers (CCEs)

"Acute responders”

1. Nifedipine

» Nifedipine = CCB, 13 mét trong nhimg thudc o di nhdt dwoe sir dung. BEE v

“acute responders” cd PH nguyén phat dwoc didu tri véi CCB, ti 1€ sdng sot 1én dén
G97% va B1% & thivi diém 1 ndm va 10 ndm, twrong img. CCBs ching chi dinh & tré

Myung K Park, Mehrdad Salamat, (2020]). Park’s Pediatric Cardiobogy for Practitiomers Te, p370-377



https://itppharma.com/

khing dwoe test AVT, nhdm nonresponders, hode o suy RV bat ké cd "acute
response”

Lidu Nifedipine duwdmg udng I3 0.25-0.5 mg/kg/ngay chia 3 lan. Tac dung phu chi
yeu 13 tut huyét ap.

Cac CCBs khdc: diltlazem ligu 1.5-2 mg/kg/ngdy vi amlodipine 2.5-10 mg/ngdy.
Diltiazem 1am chim nhip tim, nén nd thdmg duoe dimg & tré nhd cb tin 56 tim
nhanh hon. Verapamil chding chi dinh vi tac dung “negative inotropic”

Z. Prostacyclin

Prostacyclin 13 chat gdy gidn mach (phdi vd todn thin) cing véi tic ddng
antiplatelet. Prostacyclin analogues cho thiy cdi thign chit lvong cube sdng va o
I& sdng sdt trén nhimg bénh nhin PPH, hdi chimg Eisenmenger's va bénh phdi
Mar.

Epoprostenol: 14 mét prostacyclin téng hop va cd thiv gian bdn hiy rdt ngdn (1-2
phiit), cin truyén TM lién tuc qua dudmg truydn trung thm. Lidu khid dau la 2
ng/ka/phiit, ting din 2 ng/kg fphit mdi 15 phiit cho dén khi dat liguw mong mudn;
trung binh lidu sau cling tir 911 ng/lg fphit

Prostacyclin analog khdc: dwoc FDA edp phép ding dwimg TM hodc dudi da
(treprotinil), dang hit (iloprost] vl HEu 5 meg mbi 2 dén 3 gil, hodc drdmg udng
{beraprost).

3. D vin thy thié ET

Bosentan = khda thu the ET khing chon loc, diing dudmng udng v lidu 125 mg chia
2 lin/ngay trong 16 tuin. & tré PPH hodc hdi chimp Eisenmenger’s, bosentan
dirtrng wdng vivi litu 31.25 mg chia 2 lEn/ngdy & trd ob cdn ndng dwdd 20 kg; lidu
62.5 mg BID & tré c6 cin ndng tir 20-40 kg lidu 125 mg BID & tré cd cin ndng trén
40 kg, trong thivd gian 14 théang gidp cil thién chive nang & khoang 50% cdc trinimg
hop.

4. Sidenafil

Sidenafil = mdt PDE inhibitor, ngdn ngira pha viv cGMP, tac dung giin mach mau
phii. Sidenafil diing dwdmg udng viri ligu 0.25 dén 1 mg,/kg x 4 13n/ngidy, khid diu
wiri lidu thap.

5 NO

NO inhalation o6 hidu qud trong lam giim 3p lue PA & bénh nhin ¢6 hii chirmg suy
hi hip, PPH, va PH dai ding & tré sor sinh. NO chi o6 thé ding dang hit vi nd bi
hemoglobin bt hoat.

“Nonresponders”

1. HitNO

NO inhalation va phdi hep v prostacyclin (prostaglandin Iz) truyén TM lign tuc
hodc khi dung cd the gidp gidn mach mdu phdi.

2. Phiu thudt cit vich/pha véch lién nhi
3. Ghép phat
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