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Tom tat:
bo néng d6 NO trong khi tho ra (FeNO: fraction of exhaled nitric oxide) la mot xét nghiém da dwoc
chudn héa, don gian, nhanh, khdng xam lan va co dé tin cay cao; gidp nhan dang va theo ddi dién tién
viém tang bach ciu &i toan & bénh nhan hen. FeNO dap (ng nhu cau ca thé hoa diéu tri hen. Nhitng
nhém bénh nhan hen nhat dinh s& huang loi tir xét nghiém FeNO do n6 hd tro cho chirc ning ho hap
trong chan doan hen, du bao dap ung véi diéu tri khang viém, huéng dan diéu chinh diéu tri khang
viém, kiém chung tuan tha diéu tri va du bao dot cAp sap xdy ra. Cac luu d6 hudng din chan doan va
diéu tri hen dya vao FeNO duoc trinh bay trong bai bao nay can duoc kiém chung trong cac nghién
clru quan sat thuc té dé xac dinh cac ngudng FeNO c6 y nghia 1am sang.
Abstract

ROLES OF FRACTION OF EXHALED NITRIC OXIDE (FENO) IN DIAGNOSING AND

MANAGING ASTHMA

Measuring the fraction of exhaled nitric oxide (FeNO) is a standardized test, which is simple, rapid,
non-invasive, and reproducible; helps identify and monitor airway eosinophilic inflammation in
patients with asthma. FeNO meets the demand of individualized management in asthma. Certain
groups of patients with asthma could benefit from FeNO because it supplements pulmonary function
tests in diagnosing asthma, predicting response to anti-inflammatory treatments, adjusting anti-
inflammatory treatments, confirming treatment adherence, and predicting future exacerbations.
FeNO-guided algorithms for diagnosing and managing asthma presented in this article need to be
validated in real-world observational studies to determine cut-off values of FeNO that are clinically
significant.
1. Téng quan vé FeNO

Khi NO (nitric oxide) dwoc tao ra tir phan wng chuyén L-arginine thanh L-citrulline véi su xic
tac caa men NOS (nitric oxide synthase). C6 3 loai men NOS: eNOS (endothelial NOS), iNOS
(inducible NOS) va nNOS (neuronal NOS). O bénh nhan hen c6 co dia di ung, interleukine-4 va
interleukine-13 dugc tao ra tir dap ung viém loai Tn2 (té bao limpho T gitip d& loai 2) lam tang tong
hop iNOS trong té bao biéu md phé quan, tir 6 lam tang nong d6 NO trong thanh phé quan. NO tir
thanh phé quan khuéch tan vao long phé quan do chénh léch nong d6. Do d6, NO trong khi tho ra
(FeNO: fraction of exhaled nitric oxide) dugc xem nhu 1a mot dau an sinh hoc truc tiép cho dap tng
viém loai T2 (hodc viém ting bach cau &i toan) ¢ bénh nhan hen [1].

Po FeNO la mot xét nghiém don gian, nhanh, khéng xam lin va c6 dd tin cy cao. FeNO duogc
biéu dién bang don vi ppb (parts per billion), twong duong véi mot phan ty lit NO cho moi lit khi tho
ra. FeNO phan anh mot s6 co ché viém nhat dinh (trong s6 nhiéu co ché) cua hen ma chirc nang ho
hap khong thé phan anh. Do d6, FeNO phuc vu nhu cau ca thé hoa diéu tri hen: phét hién nhém bénh
nhan c6 co ché viém c6 kha ning dap tng véi corticoid hit (ICS: inhaled corticosteroid) hoic cac loai
khang viém dac hi¢u khac tranh dung ICS ¢ bénh nhan khdng cé kha nang dap tng.

Po FeNO la do néng do NO tir duong hd hip dudi. Vung mii c6 nong d6 NO tuong d6i cao hon
duong hd hap dudi. Do do, cac ki thuat do NO dudng hd hip dudi nén tranh 1ay mau khi ¢ chara NO
tr ving miii. Binh thuong, FeNO dao dong rong giita nhitng ngudi khac nhau nhung 6n dinh cho
ting nguoi. Cac yéu té sau c6 thé anh huong dén FeNO: tudi (¢ tré em: FeNO tang khi tudi ting);
gi6i tinh (nam cao hon nit); chiéu cao (ting khi chiéu cao tang); tinh trang hat thudc 14 (giam khi hat
thudc 14); cac loai thudc dang dung (dic biét ICS, montelukast, L-arginin); va luu lwong tho ra (giam
khi Iuu lugng tang).



FeNO ting cao & bénh nhan hen so véi ngudi binh thuong. Viée do FeNO nhiéu lan trong giai
doan 6n dinh & bénh nhan hen c6 thé xac dinh duoc gi4 tri FeNO binh thuong cua tirng bénh nhan.
FeNO ciing ting cao & ngudi c6 co dia di tng, du c6 hen hay khong. G bénh nhan COPD, FeNO
giam trong giai doan 6n dinh khi dwogc diéu tri véi ICS va tang cao trong dot Cép FeNO c6 thé tiang
trong céc bénh Iy sau: gidn phé quan, nhiém tring ho hap do virus, lupus do hé théng, xo gan, bénh ly
thai ghép tang. FeNO giam trong cac bénh ly sau: nhiém HIV, ting ap phdi, bénh xo nang phdi.

2. Cach do FeNO

Puoc trinh by sau day 1a k¥ thuat do FeNO chuan hoa theo khuyén cédo nam 2005 cua Hiép hoi
Long nguc Hoa Ky va Hiép hoi H hap Chau Au [2].

Thi hit vao: Bénh nhan nén ngdi thoai méi, ngdm dng thoi (Hinh 1) va hit vao bang mi¢ng 2-3
gidy dé dat tong dung luong phdi, sau do tho ra ngay, Vi nin thd ¢6 thé 1am ting FeNO.

Thi thé ra: Bénh nhan dugc yéu cau th ra qua mot sirc can véi ap luc dao dong tur 5 dén 20
cmH,0 nhim déng 16 miii sau bang khau cai mém dé giam thiéu rd NO tir ving mii. Luu luong th
ra duoc duy tri 6n dinh bang cach ky thuat vién hién thj Iuvu lwgng thé trén man hinh dé bénh nhan
thiy va yéu cau bénh nhan duy tri tha ra trong mot khoang gigi han nhat dinh (Hinh 1). Luu luong
khuyén céo cho tré em va ngudi 1on 1a 50 ml/gidy (dao dong tir 45 dén 55 ml/gidy). Thoi gian tho ra
phai du dai: > 4 gidy cho tré < 12 tudi va > 6 gidy cho tré > 12 tudi va ngudi Ién.

Puong biéu dién ndng d6 NO trong khi tha ra theo thoi gian gdm thi binh nguyén theo sau thi
“rira sach” (Hinh 2A). Binh nong ¢6 NO c6 thé xuét hién ngay trudc thi binh nguyén nhung sau thi
“rira sach” (Hinh 2B). Binh nay c6 thé do bénh nhan hit vao qua duong miii, hodc ludi ga mé ra khi
bit dau tho ra, hodc ndng d6 NO tir khong khi hit vao > 5 ppb, hoic NO tich tu trong khoang hong
hodc duong dan khi dudi khi bénh nhan nin tha vao cudi thi hit vao. Khi phan tich két qua, cac dinh
ndng d6 NO thudng dugc bo qua, chi do phin NO dat ndng do binh nguyeén.

Hinh 1. Bénh nhi dwoc do FeNO bang may NIOX MINO (Aerocrine AB, Solna, Sweden). Man hiph
hién thi khoang gidi han luu luong the ra dé khuyen khich bénh nhan duy tri luu luong the ra on
dinh.(Nguon: www.accuramed.be/pulmonolgy/niox-mino/)
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Hinh 2. (A) Gian do biéu dién néng d@é NO (ppb) va ap luc dwong dan khi (cmH,0) theo thoi gian
cho 2 lan thé ra khac nhau ¢ ciing mét bénh nhan (thé hién tinh Iap lgi va céc binh nguyén nong dé
NO). (B) Gidn do bén tréi: bénh nhan hit vao bang miéng véi khi hit vao c¢6 nong dg NO < 5 ppb;
gidn do bén phdi: bénh nhan hit vao bang miii cho thdy dinh nong @é NO.(Nguon: ATS/ERS. Am J
Respir Crit Care Med 2005;171:912-930)

FeNO cho mdi lan théi dugc xac dinh 13 ndng d6 NO trung binh do dwoc trong 3 gidy khi ndng do
dat binh nguyén (chénh léch ndng do giira cac diém do < 10%, hoic <1 ppb néu cac gia tri < 10 ppb).
Két qua FeNO s& duogc chip nhan khi c6 it nhat 2 Ian thdi dat chuan (cach nhau it nhat 30 gidy) va gia
tri NO do tir 2 1an ndy khéc biét < 10%. FeNO khi d6 s& duoc tinh 1 trung binh cong cua 2 gia tri
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Hinh 3. Két qua do FeNO ciia mét bénh nhan hen bang may NIOX MINO. Ddi mau xanh 14 cay 1a
khodng gidi han dé khuyén khich bénh nhan duy tri luu lwong the ra 6n dinh. Gia tri FeNO = 49,2
ppb, 1 trung binh céng cua 2 lan théi dat chuan (48,4 va 50,0 ppb).

(Nguon: Trung tam Cham soc H6 hap, Bénh vién Bai Hoc Y Dugc TP.HCM)
3. Vai tro caa FeNO trong chéan do4n va diéu tri hen

FeNO duoc khuyén céo ding nhu mot ddu 4n sinh hoc dé chin doan hen, theo d&i dap tng vai
ICS, diéu chinh liéu ICS, kiém chirng viéc tuan tha diéu tri va du bao dot cAp sip xay ra. Khi két hop
FeNO véi hd hip ky, do nhay va do dic hiéu trong chan doan hen c6 thé Ién tai 94% va 93% [3].
FeNO tién doan kha ning dap (rng vai corticoid tét hon ho hap ky, nghiém phap gian phé quan, dao
dong cua luu lugng dinh hoac nghiém phép kich thich phé quan bang methacholine [4]. FeNO thap la
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mot dau hiéu dang tin cdy rang dap ang viém loai Ty2 khong hién dién. Loai trir sy hién dién caa tinh
trang viém dudng dan khi rt hiru ich trong viéc giai thich triéu chung cua bénh nhan. Ching han ¢
bénh nhan hen chwa kiém soat, FeNO thip gilp bac si tap trung di tim cac chin doan khac (nhu béo
phi, GERD hoic rdi loan lo au) thay vi tang liéu ICS khdng can thiét [5]. FeNO dép tng nhanh va
tuong tng véi liéu ICS dung moi ngay [5] Diéu d6 c6 nghia 1a FeNO cho ching ta biét diéu gi s& xay
ra khi ching ta bat dau dung hoic tang liéu ICS.

Bang 1 trinh bay leu do chan doan va diéu tri hen dua vao FeNO duogc goi ¥ boi nhém béac si
Chau Au [1]. Tuy nhién, lvu dd ndy can dugc kiém ching trong céc nghién ciru quan séat thyc té dé
tim cac ngudng FeNO c6 y nghia 1am sang cho tung bénh nhan hoac nhém bénh nhan.

Bdng 1. Goi y vé viéc duwa ra cdc quyét dinh 1am sang dwa vao FeNO trong tiép can bénh nhan hen
hogc nghi mac hen [1]

Nong dé FeNO va tinh trang viém dwong dan khi

FeNO (ppb) Binh thuong Tang Tang cao

Nguoi lon <20-25' 20/25-50 >50

Tré em <15-20' 15/20-35 >35

Dbap ung viém loai T2 | Khdng c6 C6 kha nang Dang ké

Pinh gid ban dau bénh nhin nghi hen chwa dwoc diéu tri

Hudéng chan doan Xem xét chan | Ung ho chan doan hen | Ung ho chan doan hen
doan khéc hen”

Hudng diéu tri Bénh nhan khéng | Bénh nhan c6 thé dap | Bénh nhan cd thé dap
dap tng vai ICS. | ung véi ICS. Tha dung | tng vaoi ICS. Tha dung
Khong dung ICS. | ICS liéu thap. ICS lidu trung binh.

Tai kham Kiém tra su cai thién | Kiém tra sy cai thién

FeNO trong 2-4 tuan FeNO trong 2-4 tuan

Pinh gii bénh nhin hen dang diéu tri

Hudng diéu tri DPap ng viém | Kiém tra tuan tha diéu | Kiém tra tuan tha diéu
loai Tn2 dang | tri, ky thuat hit va phoi | tri, ky thuat hit va phoi
duoc kiém soat nhiém di nguyén nhiem di nguyén.

Du bdo: tang nguy co bi
dgt cap hoéc priéu ‘chfrng
xau di bat chap tién can

trudce do.
Huéng thay ddi diéu | Xem xét giam | Néu co dot cip trudc | Tang lidu ICS, dic biét
tri liéu ICS néu hen | d6, tang lidu ICS néu kém véi tang bach
da duoc kiém soat cau ai toan trong mau,
it nhat 3-6 thang hoic xem xét 1 loai ICS

khéc (loai binh hit khéac
hodc kich thudc hat
khéc). C6 thé goi v hen
khéng ICS va cin thém
lieu phap khang viém

toan than.
Tai kham Sau khi giam liéu: | Kiem tra lai FeNO | Kiém tra lai FeNO trong
kiém tra lai FeNO | trong vong 2-4 tuan vong 2-4 tuan
trong vong 2-4
tuan

"FeNO la mot xét nghiém hd tro cho bénh sir, kham 1am sang va chirc ning ho hap.
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TNgyzang chinh xac tuy thuoc vao tudi, chiéu cao va gisi. ’
* Chén doan khac bao gdm: hen khong ting bach ciu &i toan, rdi loan chirc ning day thanh, rdi
loan lo 4u, bénh tim mach, COPD, GERD, viém mi xoang, gidn phe quan.

Loi ich cia FeNO trong huéng dan diéu tri hen van chua thong nhét gitra cac nghién cau. Mot
nghién ciru tong két cac thir nghiém 1am sang ¢ nguoi 1on cho thay, diéu trji hen dwa vao FeNO khong
lam giam dot cap ning (RR 0,80; KTC95% 0,63-1,02) nhung ¢ lam giam dot cip véi do nang bat
ky (RR 0,53 KTC 95% 0,46-0,61) so véi khong dya vao FeNO [6]. O tré em, diéu tri dua vao FeNO
c¢6 khuynh huéng lam giam dot cap nhung c6 khuynh huéng lam ting liéu ICS duoc sir dung o Voi
khdng dua vao FeNO [7]. Su khdng thong nhét vé loi ich cua FeNO giira cac nghién ciru 12 do khéac
nhau vé thiét ké, c& mau, phuong phap nghién ctru, nguong FeNO dugc dung va dinh nghia cua dot
cap. Loi ich cia FeNO c6 thé s& rd rét & nhitng nhom bénh nhan hen nhit dinh (nhu béo phi,
eosinophil mau tang, co dia di ng, ...); khi dua vao cac ngudng FeNO c6 y nghia 1am sang cua tirng
bénh nhan dé diéu chinh diéu trj khéng viém.

M6t nghién ciru gan ddy cho thiy, FeNO c6 thé dung nhu 1a mot ddu an sinh hoc thay thé cho tinh
trang tang bach cau ai toan trong dam (ti I& eosinophil trong dam > 3%) [8]. Gié tri chan doan tuy
thudc vao ngudng FeNO. Néu FeNO > 42 ppb, do nhay, d6 dac hiéu, gié tri tién doan duong va gid tri
tién doan Am 14n luot 12 63%, 92%, 74% va 89%. Néu FeNO > 50 ppb, d6 nhay, do dic hiéu, gia tri
tién doan duong va gia tri tién doan am 1an luot 12 56%, 92%, 67% va 84%.

4. Céc khuyén céo vé FeNO

Nam 2011, Hiép hoi Long nguc Hoa Ky da dua ra cac khuyén cdo cho viéc ap dung FeNO vao thuc
hanh lam sang nhu sau [9]:

e FeNO nén ding dé chan doan viém dudng dan khi ting bach ciu &i toan ¢ bénh nhan hen.

FeNO nén dung dé xac dinh kha ning dap ang vai ICS & bénh nhan hen.

FeNO c6 thé ding dé hd trg chan doan hen trong truong hop can bang chirng khach quan.

Khi phan tich két qua, ngudng FeNO nén duoc st dung thay vi gié tri tham khao.

FeNO < 25 ppb (< 20 ppb & tré em) am chi riang viém ting bach ciu 4i toan va dap tng voi ICS
khong cé kha nang xay ra.

e FeNO > 50 ppb (> 35 ppb & tré em) 4m chi ring viém ting bach cau 4i toan va dap ung véi ICS

O kha nang xay ra.

e FeNO dao dong tir 25 dén 50 ppb (20-35 ppb & tré em) can phai dwoc Iy giai than trong tay theo
bénh canh 1am sang.

e Phoi nhiém lién tuc hodc & ndng do cao véi di nguyén sé lam ting ndng do FeNO.

e Nén dung FeNO dé theo dai dién tién viém duong din khi & bénh nhan hen.

e FeNO duoc goi la ting dang ké so vai lan kham trude khi ting > 20% cho cac gia tri > 50 ppb
hodc tang > 10 ppb cho cac gia tri < 50 ppb.

e FeNO duoc goi la dap g dang ké véi diéu tri khang viém khi giam > 20% cho cac gia tri > 50
ppb hoac giam > 10 ppb cho céc gia tri < 50 ppb.

5. Két luan

FeNO la mot xét nghiém d4 duoc chuan hoa, don gian, nhanh, khdng xam lan va c6 do tin cay cao; 6

kha ning nhan dang va theo ddi dién tién viém ting bach ciu &i toan & bénh nhan hen. FeNO hd trg

cho chte niang ho hap trong chan doan hen, du bao dap tng véi ICS, huéng dan diéu chinh liéu ICS

va danh gia tudn thu didu tri. Loi ich cua FeNO trong chan doan va diéu tri hen can duoc xac dinh

thém trong cac nghién ctu véi ¢ mau 16n hon va bénh nhan dugc theo ddi dai hon, dic biét quan

tam dén mirc thay doi ¢ y nghia 1am sang cho mai ca nhan.
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