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Hwéng dan thwe hanh

LIEU PHAP THO KHi NITRIC OXIDE TRONG CAC BENH HO HAP

TS. BS. NGUYEN HOANG CUONG
B& mon - Trung tam Néi ho hép, Bénh vién Quény 103

TOM TAT:

Nitric oxide (NO) la mét phan t& khi dwoc phat hién tir 2 thé ki trwdc, va cho dén cudi thé ky 20, vai trd sinh hoc nhw
mot phan té tin hiéu quan trong trong co' thé cia NO méi dwgc kham pha. NO tham gia nhiéu qua trinh sinh hoc quan
trong nhw gidn mach, diéu hoa huyét ap, chirc nang than kinh va mién dich. Liéu phap thé khi nitric oxide (iNO) 1a mot
phwong phap dugc ap dung trong Iam sang nhdm cai thién oxy héa mau va gidm khang lwc mach phéi. Cac ¢ng dung
chinh bao gém: Piéu tri ting ap phdi tén tai & tré so sinh (PPHN), dw phong loan san phé quan phéi (BPD), cai thién
ty 1& thong khi/twdi mau trong tén thwong phdi cép, xac dinh kha néng dap (ng voi thube diéu tri tang ap phdi, hd tro
diéu tri nhiém trang hd hap va trong phau thuat ghép tang. Mét trong nhirng rao can chinh dbi v&i iNO Ia chi phi cao va
sy can thiét ctia hé thdng hau can phtrc tap kém theo. Nhirng tién bd mai trong cdng nghé téng hop oxit nitric déng vai
trd quan trong trong viéc mé rong rng dung thwe tién cda liéu phap iNO. Tuy nhién, van can nhiéu nghién ctvu hon dé
t6i wu hoa lidu lwong, xac dinh chi dinh méi va dwa ra cac bién phap gidm chi phi diéu tri nhd&m mé réng &ng dung clta
iNO trong lam sang.

Tdr khod: Nitric oxide; Liéu phap th& khi nitric oxide.
Abstract: Nitric oxide therapy in respiratory diseases

Nitric oxide (NO) is a gaseous molecule that was discovered two centuries ago, but its biological role as a crucial
signaling molecule in the body was not identified until the late 20th century. NO is involved in several essential biological
processes, including vasodilation, blood pressure regulation, neurological function and immune response. Inhaled nitric
oxide (iNO) therapy is a clinical intervention used to improve blood oxygenation and reduce pulmonary vascular
resistance. Its primary applications include the treatment of persistent pulmonary hypertension of the newborn (PPHN),
prevention of bronchopulmonary dysplasia (BPD), optimization of ventilation/perfusion matching in acute lung injury,
assessment of responsiveness to pulmonary hypertension therapies, support in respiratory infections, and use in organ
transplantation surgery. One of the main challenges of iNO therapy is its high cost and the need for a complex logistical
system. Recent advancements in nitric oxide synthesis technology play a crucial role in expanding the practical
applications of iNO therapy. However, more research is still needed to optimize dosage, identify new indications and
reduce treatment costs to expand the clinical application of iNO.

Keywords: Nitric oxide; Inhaled nitric oxide.
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1. DAT VAN BE

Trong nhirng thap ky gan day, liéu phap thé khi nitric oxide (iNO) da ndi [&én nhuw mét phwong phap
diéu tri quan trong v&i nhiéu &ng dung trong cac linh vc y t& khac nhau. TAm quan trong cla liéu
phap iNO dwoc thé hién qua nhiéu tinh trang bénh ly khac nhau, noi cac dac tinh ddc dao cia NO
dong gop vao hiéu qua diéu tri. Bai tdng quan nay nham tdng hop cac kién thée hién cé vé liéu
phép iNO, cung cép céi nhin vé co ché tac dong, chi dinh diéu tri va hiéu qua trong thwc tién 1am
sang, thach thirc va nhirng tién bo tiém nang cua liéu phap iNO trong twong lai, mang dén mét sw
hiéu biét vé vai tro ctia iNO trong y hoc hién dai.

2. TH® KHi NITRIC OXIDE TRONG CAC BENH HO HAP

2.1. Nitric Oxide va vai trd sinh hoc va con dwéng chuyén héa Nitrat-Nitrit-NO

Nitric oxide (NO) Ia mét loai khi khéng mau, khdng mui 1an dau tién dwoc xac dinh b&i nha héa hoc
nguwdi Anh Joseph Priestley vao nam 1776, cuing thdi diém 6ng phat hién ra khi oxy. Trong subt hai
thé ky tiép theo, NO chi dwoc coi 1a mot chat gay 6 nhiém khéng khi. Cho dén khi vai tro sinh hoc
ctia NO ndi sinh trong co thé dong vat dwoc kham pha, da thay ddi hoan toan quan diém nay. Nam
1998 tai Giai Nobel vé Sinh ly hoc va Y hoc dwoc trao cho ba nha khoa hoc tir Hoa Ky: Furchgott,
Ignarro va Murad dé ghi nhan phat hién quan trong vé vai trd cia NO nhw mét phan t& tin hiéu
quan trong trong co’ thé sbng [1, 2].

NO |a mét phan t&r khi dwoc tao ra trong co thé ngwdi dwdi tac dung ciia ba dang déng phan enzym
tdng hop nitric oxide (Nitric oxide synthases, NOS): NOS neuronal (nNOS, NOS 1), NOS inducible
(iNOS, NOS II), va NOS endothelial (eNOS, NOS Il1). Hai dang déng phan nNOS va eNOS trong
cac té bao than kinh va té bao ndi md mach mau la cac enzym cAu tric, lién tuc tao ra nitric oxide
(NO) néng do thap. Ngworc lai, INOS chi kich hoat d& dap (rng v&i cac tac nhan gay bénh, chang
han nhu lipopolysaccharide, va cac cytokine tién viém nhuw interleukin-1(IL-1), interferon-gamma
(INF- y) va yéu t6 hoai tir khdi u alpha (TNF-a)... Cac enzym nay xic tac qua trinh chuyén ddi oxy
va L-arginine thanh L-citrulline va NO [1, 2].

Nitric oxide (NO) c6 tinh wa lipid, cho phép né khuéch tan hiéu qua qua cac mang sinh hoc va hoat
ddéng nhu mot chat trung gian dac hiéu va chon loc trong tin hiéu té bao. Khi vao té bao dich, NO
lién két véi nhom heme cutia guanylate cyclase hoa tan (sGC), tir d6 kich hoat enzyme nay xic tac
qua trinh chuyén ddi guanosine triphosphate (GTP) thanh cyclic guanosine monophosphate
(cGMP), 1am t&ng néng d6 cGMP ndi bao. Trong cac té bao co tron, sy gia tdng cGMP kich hoat
thac phan &ng dan dén giam ndéng dé canxi ndi bao, tlr d6 1am gidm trwong lwc co tron. Trong tiéu
cau, NO duwoc tao ra tir cac té bao ndi mé dong vai trod 1a mét co ché (e ché quan trong, bang cach
lam t&ng néng dd cyclic adenosine monophosphate (cAMP) va cGMP kich hoat cac protein kinase
twong rng phosphoryl hdéa nhiéu co chat lién quan dén trc ché hoat ddng tiéu cau. Trong tiéu cau
va trong té bao megakaryoblast, cac dang NOS déu dwoc phat hién, hoat déng ciia NOS téng 1én
dap ng v&i s kich hoat tiéu ciu dé tdng hop NO, va qua trinh nay dwong nhuw diéu chinh sy két
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tap cua tiéu cau. K&t qua 1a, né co thé han ché su két tap tiéu cau tw phéat trong qué trinh hinh thanh
cuc mau déng cling nhw sw bam dinh cla tiéu cau vao bé mat ndi mac mach mau. Do d6, NO déng
vai trd quan trong trong viéc diéu hoa lwu lwong mau, déng théi ngan nglra sw hinh thanh huyét
khéi. Ngoai tac dung gidn mach, NO con ndi bat véi tinh chéng viem. NO [a mét phan té tin hiéu
trong cac t& bao mién dich, diéu chinh cac phan trng viém phirc tap théng qua (rc ché hiéu qua sw
biéu hién cla cac cytokine tién viém, can tré sw kich hoat ctia cac phan t&r két dinh va han ché sw
kich hoat bach cau trung tinh [1, 2].

Trong hé than kinh trung wong, nNOS dwoc kich hoat b&i glutamate, kich hoat nNOS téng hop NO
doéng vai trd nhw mét chat dan truyén than kinh, git vai trd quan trong trong nhiéu chirc nang néo
bd, bao gdbm qué trinh hinh thanh tri nhé. Trong hé than kinh ngoai bién, mang lwdi than kinh, trwdc
day dwoc goi 1a hé than kinh khéng adrenergic va khéng cholinergic, hoat ddng théng qua co ché
phu thudc vao NO. Co ché phu thudc NO nay diéu hoa cac chirc ndng khac nhau cta hé tiéu héa,
hé hap va tiét niéu - sinh duc [1, 2].

NO ciing dwoc tdng hop béi dai thwe bao va bach cau trung tinh nhw mét phan ctia dap rng mién
dich. Doc tinh ctia NO ddi véi vi khuan va cac mam bénh khac nhan manh vai trd ctia né nhw mét
tac nhan khang khuan. Viéc san xuat NO trong dai thuc bao dwoc thue hién chd yéu béi enzyme
iNOS. Dang enzyme nay hién dién trong nhiéu loai té bao dwoc kich hoat dwdi tac dong cua noi
doc td vi khuan hodc cac cytokine gay viém va tdng hop NO véi ndng do cao hon nhiéu 1an so véi
eNOS va nNOS. O ndng dd cao, NO thé hién tinh chat gay doc té bao va thwc hién chirc ndng
quan trong trong dap trng mién dich chéng lai sy phat trién ctia nhiéu mam bénh. Néng d6 NO cao
trong xoang canh mi (t&i 30 ppm) gitp duy tri sw v khuan cta khu vuwc ndy & ngudi binh thweong.
Nguworc lai, ndng dd NO mii thdp & bénh nhan mac hoi chirng Kartagener hoac xo nang goép phan
lam tang nguy co nhiém trang dwdng ho hap [1, 2].

Ngoai ra, NO da dwoc chirng minh tham gia va anh hwéng dén nhiéu qua trinh sinh ly khac, chang
han nhw qua trinh tao mach, sw tang sinh va biét hoa cta té bao gbc,... Qua trinh tdng hop NO lién
tuc 1a can thiét cho strc khde, trong khi gidam tdng hop NO ¢6 lién quan dén nhiéu bénh ly, bao gébm
rdi loan nhan thirc, ddt quy, bénh tang nhan ap, tang huyét 4p phdi, cac bénh tw mién [1, 2].

NO trong co thé c6 chu ky ban ra rat ngan, khi tiép xuc véi superoxide, oxyhemoglobin ho&c cac
gdc tw do khac, NO bi oxy héa va chuyén thanh nitrit va nitrat, do dé tac dong ctia NO bj gi&i han
tai vi tri giai phong. Chinh tac dung khu trd nay cia NO gilp bao dam Iwu lwvgng mau & tirng mé,
co quan khac nhau. Nitrit va nitrat 1a nhivng san phdm chuyén hoa twong dbi 6n dinh ctia NO ndi
sinh dwoc lwu théng trong co thé, va két hop véi nitrat tor thwe phdm hép thu & dwéng tiéu hoa,
tham gia vao chu trinh NO va c6 kha nang chuyén héa nguoc lai thanh NO, qua trinh nay dwoc ti
wu héa trong diéu kién thiéu mau cuc b, thiéu oxy va nhiém toan. Qué trinh xtc tac chuyén déi
nitrit thanh NO lién quan dén nhiéu protein khac nhau, bao gdm hemoglobin bi khtr oxy (hemoglobin,
myoglobin, neuroglobin), xanthine oxidorreductase, cac enzym chudi hd hap trong ty thé, enzym
cytochrome P450. Déng gop cu thé cha cac protein nay co thé thay dbi ty thudc vao loai mé va
murc d6 thiéu oxy. Qua trinh khir nitrit nay, dac biét trong diéu kién thiéu oxy, déng vai trd nhu mot
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ngudén thay thé sinh ly cho NO sinh hoc, hoat ddng song song vé&i NOS, vén can oxy lam co chét
dé tao NO [1, 2].

V@i vai tro Ién trong cac qua trinh sinh ly, sinh ly bénh, va tac dung c6 tinh chon loc, khi NO da
dwoc dwa vao thyc hanh 1am sang v&i phwong phap tri liéu thé khi nitric oxide.

2.2. Liéu phap thé khi nitric oxide (iNO)

Thé& khi nitric oxide (iNO) 1a mét quy trinh y khoa, trong d6 khi NO dwoc dwa vao co thé bénh nhan
thdng qua viéc thd hén hop khi cé chira NO, c6 thé qua thd tw nhién hodc qua may thé.

D34 c6 nhiéu nghién cru chuyén sau vé viéc sir dung iNO trong cac bénh ly phdi va toan than khac
nhau, bao gébm: Diéu tri ting ap phdi ton tai & tré so sinh, phong ngtra sy phat trién loan san phé
quan phéi & tré sinh non, cai thién ty & thdng khi - twdi méau, phan &ng gidn mach cta déng mach
phdi bang iNO, diéu tri cAc bénh ly nhiém trung dwdng hé hap va tri liéu iNO trong phau thuat ghép
tang [2].

T&ng &p phdi ton tai & tré so sinh

Tang ap dong mach phdi ton tai & tré so sinh (persistent pulmonary hypertension of the newborn,
PPHN) xuét hién & tré ngay sau khi sinh, dwoc dac truwng béi tinh trang suy hé hap va tim tai, méc
du tim ¢6 c4u truc binh thwéng. Ty 18 méc PPHN wdc tinh chiém khoang 0,2% trong sb tré sinh
sbng, véi ty lé t& vong dén 33% [2].

Bénh ly nay xay ra do tinh trang khéng thich nghi nguyé&n phét cta tré, mach mau phdi khéng gian
n& day da trong nhirng hoi th® dau tién sau sinh. Két qua 13, sy tdng khang lwc mach mau phdi
dan dén sw hinh thanh shunt phai - tréi ctia mau chwa dwoc oxy hda qua 6ng déng mach va/hodc
16 bau duc, gay ra tinh trang ha oxy mau nghiém trong; hodc th& phat sau cac bénh ly nhw viém
phdi hit phan su, nhiém trung huyét. Cac phwong phap diéu tri thdng thwérng cung cap oxy ndng
do cao, théd may, kiém soat toan mau bang bicarbonate, khéng cai thién ti 1é t& vong va nhu ciu st
dung phwong phap oxy héa mang ngoai co thé (ECMO) [3].

Viéc ap dung liéu phap iNO gitp cai thién oxy hoa & tré so sinh bj thiéu oxy mau nghiém trong va
PPHN ma khong gay ha huyét 4p hé thdng. Cac nghién ciru ngau nhién, da trung tam va co kiém
soat da xac nhan rang iNO c6 thé 1am tang mirc oxy mau, qua doé gidm nhu cau sir dung ECMO.
Diéu tri thiéu oxy mau bang iNO & tré so sinh mac PPHN da dwoc Cuc Quan ly Thwe phdm va
Dwoc phdm Hoa Ky (FDA) phé duyét. Va dwa vao thwe hanh 1am sang tai Viét Nam & khoa hoi strc
cac bénh vién Nhi déng [, bénh vién nhi Trung wong [2, 3].

Loan sén phé quén phdi

Loan san phé quan phdi (Bronchopulmonary Dysplasia, BPD) 1a mét bénh ly hd hap man tinh
thuweng gap & tré sinh non, xay ra do tn thwong phdi béi liéu phap oxy va théng khi co hoc. Ty 1é
mac BPD & tré sinh non dwéi 28 tuan tudi thai dao dong tlr 48% dén 68%. Cac biéu hién bénh Iy
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bao gdbm gidm san phé nang, lam gidm dién tich bé& mat trao dbi khi, cling v&i bat thwdng trong
phat trién mach mau phdi, cé thé dan dén tang ap dong mach phéi. Két qua t» mét sé nghién ctru
cho thay rang liéu phap hit khi NO (iNO) gitp cai thién qua trinh tao mach méau phéi, phat trién phé
nang va cai thién chirc ndng phdi & tré sinh non. Mét phan tich tdng hop do Yi Zheng va cong sw
(2023) thwe hién chi ra rang iNO vé&i liéu ban dau 10 ppm hiéu qua hon trong viéc gidm nguy co
phét trién BPD so vé&i diéu tri truyén thdng, cling nhw so véi iNO véi liéu ban dau 5 ppm & tré sinh
non ¢6 tudi thai <34 tudn can hé tro hé hap [4].

Cai thién ty |1é thong khi va twéi mau

Trong hoi chirng suy hd hap cép tién trién (ARDS) va tén thwong phdi cp tinh (ALI), tinh trang twdi
mau & cac ving phdi kém théng khi dan dén gidm oxy trong mau, thuwéng khdng dap trng véi liéu
phép tang ndng do oxy. Pang lwu y, ARDS va ALI c6 ty I& tlr vong cao, dao dong tlr 40% dén 50%.

Liéu phap iNO nhd co ché sir dung qua dwéng hd hap, sé tac dong chon loc dén céac vang phdi
dwoc théng khi tét, gay gidn mach, cai thién sw phdi hop gitra théng khi va twdi mau, tlr dé nang
cao hiéu qua qua trinh oxy héa. Mac du iNO da cho thay hiéu qua trong viéc cai thién sw oxy hda
toan than, nhiéu nghién ctu Iam sang ngau nhién da khéng chirng minh dwoc kha nang cai thién
tién lwgng séng cho bénh nhan ARDS. Tuy nhién, trong mét sb trwdng hop gidm oxy mau nghiém
trong, iNO van sr dung nhw mét liéu phap ctru nguy [2, 5].

Phan ¢ng gidn mach cta déng mach phéi bang iNO

Test phan &ng gidn mach cta déng mach phdi bang iNO déng vai trd quan trong trong lam sang.
Phwong phap nay dwoc ap dung cho bénh nhan tang ap déng mach phdi (PAH) thuéc nhém | theo
phan loai ctia Té chirc Y t& Thé gi¢i (WHO). Test dwong tinh dwoc dinh nghia la gidm &p lwc déng
mach phdi trung binh (MPAP) it nhat 10 mmHg, dat gia tri mPAP tuyét dbi duwdi 40 mmHg, ddng
thdi khéng giam hodc cé thé tdng cung lwong tim. V&i test phan &ng gidn mach cta déng mach
phdi dwong tinh, bénh nhan cé kha nang cao dap (rng bén virng véi thubc chen kénh canxi dwdng
udng liéu cao va tién lwong 1am sang tét hon [2].

Ngoai ra, test phan (rng gi&n mach ctia ddng mach phéi v&i iNO ciing dwoc &p dung cho bénh nhan
mac céc di tat tim bam sinh ho&c méc bénh tim méc phai va tang huyét ap phdi, trong qua trinh
danh gia trwéc phau thuat d& chuén bj cho phau thuat chinh stra hodc ciy ghép tim. Cac bénh nhan
c6 test phan (ng gidn mach ctia ddng mach phdi am tinh cé tién lwong sau phau thuat xau hon so
v&i nhirng nguwdi cé test dwong tinh [2].

Piéu trj cac bénh ly nhiém trung dwong hd hép

Liéu cao hon cua tri liéu iNO (160 - 200 ppm) dwoc béo céo co tac dung 1am sang tich cwe dbi voi
bénh nhan nhiém trung dwéorng hé hap, bao gdm ca virus va vi khuan. Hiéu qua nay nhe vao dac
tinh khang khuan ctia cac dan xuat cia NO nhw peroxynitrit (OONO"), S-nitrosothiols (RSNO),
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Nitrogen dioxide (NO), dinitrogen trioxide (N,O3) va dinitrogen tetroxide (N,O,) tham gia vao céac
phan (rng oxy hda va nitros hoa gay tén thwong cau trac ADN va céc cau tric té bao [1].

Téac dung khang virus ctia NO & liéu cao da dwoc chirng minh trong nghién ciru in-vitro, cho thay
NO c6 kha nang (¢ ché nhiéu loai virus khac nhau, bao gém virus cim A, B va coronavirus, & cac
giai doan khac nhau cla chu ky phan chia va phu thudc liéu. Trong thi ki dai dich COVID-19, nhiéu
nghién ctu tri liéu iINO da dwoc thwe hién cho thay hiéu qua dang ké trong gidm tai lwong virus
cling nhw diéu tri bién chirng ARDS va rbi loan déng mau di kém. Tri liéu iINO cho thay hiéu qua
cao hon khi dwoc str dung véi liéu cao va & giai doan sém ctia bénh [6].

B& sung tri liéu iNO liéu cao vao phac db diéu tri cho bé&nh nhan nhap vién do viém phéi tai céng
ddng, mang lai hiéu qua tich cwe dbi véi cai thién tinh trang Iam sang, gidm nhanh cac marker viém
va rat ngan thoi gian ndm vién [2, 7]. Nghién ctu tri liéu iNO trong viém tiéu phé quan cép tinh &
tré so sinh cling cho két qua giam thdi gian nam vién va cho thay sw cai thién nhanh chéng dé béo
hoa oxy, so vé&i liéu phap tiéu chuan [8].

Nhiéu nghién ctru da chirng minh hiéu qua khang khuan ctia iNO trén bénh nhan xo nang cé dwdng
hdé hadp bi nhiém cac tdc nhan gay bénh da khang, bao gbm Pseudomonas aeruginosa,
Mycobacterium abscessus, va Burkholderia multivorans. Ngoai ra, iNO con c6 tac dung lam giam
sb lwong va chét lwong ctia mang sinh hoc (biofilm) méi trwéng gitp vi khuin khang lai tac dong
clia thudc khang sinh & bénh nhan bi nhiém tring man tinh [2].

Trj liéu iNO trong ph&u thuat ghép tang

Trong giai doan chu phau khi thwc hién ghép phdi, iINO [am gidm tdn thwong tai twdi mau, cai thién
chirc n&ng phdi, gidm nhu cau hé tro' thdng khi va cai thién ty 1& séng sot. Két qua ti nhiéu nghién
ctru cho thay iNO la mét phwong phap hiéu qua trong viéc phong ngira va diéu trj tinh trang ha oxy
mau va/hodc tang ap phdi, giam rdi loan chirc ndng that phai va gidm nhu cau s&r dung ECMO sau
ghép phéi [9].

Tang ap phdi & bénh nhan sau ghép tim la yéu té chinh gay ra réi loan chirc nang that phai. iNO
déng vai trd nhw mot bd sung quan trong trong cac phac db diéu trj sau phau thuat, gidp gidm co
chon loc stre can mach phdi, gidm nguy co réi loan chirc nang théat phai va cai thién ty 1& séng sot
& bénh nhan tang ap phdi sau ghép tim [2].

DPéi v&i bénh nhan dwoc ghép gan, iINO dwoc xem la mét phwong phap an toan, hd tror gidm tén
thwong gan va cai thién chirc nang cia tang ghép. Ngoai ra, iNO dwgc coi la liéu phap ctru canh
tiém nang trong cac trwdng hop ha oxy mau nghiém trong, tdng ap phdi va héi chirng gan - phdi
dai dang sau ghép gan [2].

DPé xac dinh chinh xac cac tac dung, liéu lwong téi wu va thoi diém st dung iINO & bénh nhan sau
ghép tang, can co6 cac nghién ctu ky lwdng hon.
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2.3. Mot sé thach thiec va cai tién trong cong nghé téng hop NO

Chi phi cao cua liéu phap iNO la tré ngai I&n nhat dbi véi viec ddy manh thwc hién nghién cteu khoa
hoc va dwa vao str dung thuwdng xuyén trong thwe hanh 1am sang véi liéu phap iNO dac biét khi
duoc st dung véi liéu cao va trong thoi gian dai. Chi phi méi gidr diéu tri cia liéu phap thé khi nitric
oxide tai cac khoa cham sadc tich cwc & Anh la khoang 102 bang Anh, va & My la 100 USD. Phuong
phép truyén thdng Iwu trir NO trong binh khi nhw tai bénh vién Nhi Trung wong, bénh vién Nhi déng
| khdng chi dat d ma con cong kénh va yéu cau dao tao kj lwdng cho nhan vién y té trong van
chuyén va bdo quén, chat lwong khi trong binh ciing bj thai bién theo th&i gian bao quan [2, 3]. Bé
gidi quyét cac van dé nay, trong nhirng ndm gan day, cac may tao NO di ddng da phat trién, 1a cac
thiét bi nhé gon téng hop khi NO tir khéng khi, cé kha nang chinh liéu tlr cac liéu diéu tri thwong
quy dén tao ra NO liéu cao, nhw thiét bj “Tianox” ctia Trung tdm Hat nhan Lién bang Nga, thudc tap
doan ROSATOM, va thiét bi LungFit ciia cdng ty Beyond Air tai M§. Nhirng thiét bi nay cé co ché
dét khi N2 trong O2 tir khéng khi bang tia plasma & nhiét dd thap, sau dé hén hop khi dwoc loc
quan mat hé thdng loc da tang cho ra NO c6 do tinh khiét cao, cho phép st dung liéu phap iNO v&i
chi phi ré hon, da dang hon trong céc tinh huéng lam sang va nghién ctu khac nhau, va mé rong
trong diéu tri ngoai trd, dai han.

3. KET LUAN

Liéu phap iNO da mang lai nhiéu lgi ich trong diéu tri bénh ly khac nhau. Tuy nhién, van can nhiéu
nghién ctru hon dé tbi wu héa liéu lwong, tiép tuc kham pha, xac dinh chi dinh méi va dua ra cac
bién phap gidm chi phi diéu tri nhdm mé& réng trng dung ctia iNO trong 1am sang.
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