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TOM TAT

Dit vin dé: Nitric oxide trong khi thé ra cé tiém nang phan dnh viém ting bach cau di toan
va dép immg véi corticosteroid, qua dé dinh hwéng sk dung va danh gid hiéu qua phéc do bg ba &
bénh nhdn bénh phéi tic nghén man tinh nhiéu dot cap. Muc tiéu nghién ciru: Mo ta néng do nitric
oxide trong khi tho ra va mgt 56 yeu 16 lién quan; danh gid két qua diéu tri bang phdc d6 bg ba va
méi lién quan voi su thay doi nong dg nitric oxide trong khi tho ra. Doi twgng va phwong phdp
nghién ciru: Nghién ciru mo ta cat ngang trén 96 bénh nhdan bénh phéi tic nghén man tinh nhiéu
dot cdp, trong d6 40 bénh nhan dwoc theo déi sau khi bat dau liéu phdp b ba tai 1 thang va 3 thang.
Két qua: FeNO trung binh 25,95 + 10,45 ppb; 60,4% bénh nhdn cé FeNO >25 ppb. FeNO cao hon
6 ¥ nghia & nhém cé yéu té hen, viém mili xoang man va nhém BCAT >300 té bao/uL. FeNO tirong
quan thudn manh véi BCAT va s6 heong BCAT ting ré ¢ nhém FeNO >25 ppb. FeNO ting theo
mMRC va CAT véi khdc biét ¢é y nghia giita cdc mirc diém cao hon. Sau diéu tri, CAT va FeNO
giam co y nghia tqi 1 va 3 thang; mMRC giam co y nghia sau 3 thang. Khong ghi nhdn twong quan
gitta mikc thay doi FeNO véi CAT va mMRC. Két lugn: FeNO c¢6 thé déng vai tro la mét chi dau
sinh hoc bé tro trong viéc xdc dinh kiéu hinh viém tang bach cau di toan va dinh huong s dung
corticosteroid dang hit & bénh nhan bénh phoéi tdc nghén man tinh nhiéu dot cap; tuy nhién, khéng
nén sir dung FeNO nhuw mot chi dau don doc dé danh gid dap vmg diéu tri.

Tir khéa: Nitric oxide trong khi tho ra, liéu phdp bé ba, bénh phéi tic nghén man tinh.

ABSTRACT

EXHALED NITRIC OXIDE LEVELS AND THEIR ASSOCIATION WITH
TRIPLE THERAPY OUTCOMES IN PATIENTS WITH FREQUENTLY
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Background: Fractional exhaled nitric oxide is a noninvasive biomarker of type-2 airway
inflammation and may reflect corticosteroid responsiveness in chronic obstructive pulmonary disease.
Objectives: To describe exhaled nitric oxide levels and associated factors in patients with frequently
exacerbated chronic obstructive pulmonary disease, and to evaluate the outcomes of triple therapy
and their association with changes in exhaled nitric oxide levels. Materials and methods: A cross-
sectional observational study was conducted in 96 patients with frequently exacerbated chronic
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obstructive pulmonary disease, including a subgroup of 40 patients who were prospectively followed
at 1 and 3 months after initiation of triple therapy. Results: The mean FeNO was 25.95 + 10.45 ppb;
60.4% of patients had FeNO >25 ppb. FeNO was significantly higher in patients with asthma features,
chronic rhinosinusitis, and blood eosinophil count (BEC) =300 cells/ul. FeNO showed a strong
positive correlation with BEC, and BEC was markedly higher in the FeNO >25 ppb group. FeNO
increased with higher mMRC and CAT scores, with significant differences between higher score
categories. After treatment, CAT and FeNO decreased significantly at 1 and 3 months, while mMRC
decreased significantly after 3 months. No correlation was observed between changes in FeNO and
changes in mMRC and CAT scores. Conclusion: FeNO may serve as a complementary biomarker for
identifying eosinophilic phenotype and guiding ICS use in frequently exacerbated chronic obstructive
pulmonary disease; however, it should not be used as a standalone marker of treatment response.

Keywords: Fractional exhaled nitric oxide, inhaled triple therapy, chronic obstructive
pulmonary disease.

I. PAT VAN PE

Bénh ph01 tac nghén man tinh (BPTNMT) la tinh trang viém man tinh tai duong tho
va phé nang, dan dén tac nghén luong khi kéo dai va tién trién theo thoi gian [1]. Dot cap
duogc dinh nghia 1a sy gia ting cip tinh cac triéu chimg ho hap doi hoi didu chinh diéu tri;
trong d6, bénh nhan thudc kiéu hinh nhiéu dot cap c6 nguy co tai phat cao hon, suy giam
chirc nang ho hip nhanh hon va ting ty 18 tir vong [1].

Nitric oxide trong khi thé ra (FeNO) 1a mot chi diém viém duong thd khong xam
lan, phéan anh tryc tiép tinh trang viém tang bach cAu 4i toan (BCAT), c6 tiém nang ho tro
lwa chon va theo ddi hiéu qua diéu tri [2]. O nhom bénh nhan BPTNMT nhiéu dot cap,
BCAT dugc ding dé dinh hudng corticosteroid dang hit (ICS) trong phac dd bo ba, trong
khi FeNO co tuong quan véi BCAT va phan anh viém kiéu ting BCAT, qua d6 danh gia
kha nang dap tmg v6i ICS trong phac dd bo ba thong qua FeNO [1], [2]. Tuy nhién, ndng
do FeNO thay d6i theo thoi gian va gilra cac giai doan bénh, ddng thoi chiu anh huong cua
cac yéu té nhidu nhu hut thuoc lam phirc tap viéc dién giai va {ung dung chi s6 nay [3].

Vi vay, ching t61 tién hanh nghién ctru: Nghién ciru ndng d9 nitric oxide trong khi
thé ra va moi lién quan voi ket qua diéu tri bang phac d6 bo ba & bénh nhan bénh phdi tic
nghén man tinh nhiéu dot cap tai Bénh vién Truong Pai hoc Y Duogc Can Tho, v&i cac muc
tiéu: Mo ta ndng do nitric oxide trong khi thd ra va mot s yéu t6 lién quan ¢ bénh nhan
bénh phdi tic nghén man tinh nhiéu dot cap; Panh gia két qua diéu tri bang phac d6 bo ba
va mdi lién quan véi sy thay doi ndng d nitric oxide trong khi tho ra.

I1. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Pdi twong nghién ctru

- Tiéu chuéin chon mAu: Tat ca bénh nhan BPTNMT nhiéu dot cép diéu tri ngoai
tra tai Bénh vién Truong Pai hoc Y Dugc Can Tho tir 06/2024 — 04/2026. Tiéu chuan lya
chon: Bénh nhan dugc chin doan BPTNMT giai doan on dinh va thudc kiéu hinh nhiéu dot
cap (>2 dot cip trung binh hoac >1 dot cép nhap vién trong 12 thang) [4].

- Tiéu chuin loai trir: Bénh ho hap cap (viém phdi, dgt cdp BPTNMT, lao phdi tién
trién, bénh mang phdi, thuyén tic phoi); riéng muc tiéu 2 loai trir bénh nhan tuan thi kém
hodc dung sai k¥ thudt dung cu hit.

2.2. Phwong phap nghién ciru
- Thiét ké nghién ciru: M6 ta cat ngang, c6 theo ddi doc mot nhom bénh nhan.
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(1—p)
d2
Trong dé: 0=0,05; d=0,09; p=0,2368 duogc tinh toan lai tir sd liéu theo nghién cu:u cua
Keeratichananont W., FeNO ting >25 ppb trong BPTNMT nhiéu dot cap chiém 23,68% (9
trong 38 ngudi bénh thudc nhom C va D ¢6 FeNO >25 ppb) [5], ap dung vao cong thire, ddi
tugng nghién cliru tdi thiéu 1 86. Thuc té thu dugc 96 bénh nhan, trong d6 40 bénh nhan c6
chi dinh phéc dd bod ba duoc theo ddi tai thoi diém 1 thang va 3 thang. Chon mau thuén tién.

- Noi dung nghién ciru:

+ Pic diém chung: tudi, gid1, thoi gian méc bénh.

+ Pac dlem FeNO va cac yéu t6 lién quan: tién st hat thudc 14, tlen su st dung ICS,
BPTNMT c6 yéu té hen (c6 mot hodc nhidu dic diém goi ¥ hen nhu tién st hen, dap ung
gidn phé quan rd, bang ching viém type 2 theo GOLD 2024; c6/khong) [1], tién sir viém
miii xoang man (tién sir bénh; co6/khong) [6], mMRC (thang diém kho thd mMRC; 0-4),
CAT (thang diém danh gia anh hudng triéu chimg BPTNMT; 0-10, 11-20, 21-30, 31-40),
dap ung test GPQ (tang FEV:1 >12% hay >200 mL sau gian phé quan; cd/khong), FEV: (80,
50-79, 30-49, <30), nong dd FeNO (ppb; >25, <25) [5], s6 lugng BCAT mau (té bao/uL;
<100, 100-299, >300) [1].

+ Két qua diéu tri phac do bd ba: Thay d6i mMRC, CAT va FeNO sau 1 va 3 thang.

- Phwong phap xir Iy s6 liéu: Nhap liéu va xir Iy bang phan mém SPSS 23.0.

- Pao dirc trong nghién ciru: Nghién ctru di duoc Hoi dong Pao dic trong nghién
ctru Y sinh hoc Trudng Pai hoc Y Duoc Can Tho phé duyét va cip gidy chip thuan dao dic
nghién ctru s6 24.208. HV-DHYDCT ngay 28/06/2024.

III. KET QUA NGHIEN CUU

3.1. Pic diém chung bénh nhan bénh phdi tic nghén man tinh nhiéu dot cip
Bang 1. Dic diém chung bénh nhan bénh phoi tac nghén man tinh nhiéu dot cip

- C&% mAu va chon miu: Ap dung cong thirc uéc lugng mot ty 16: n = 27 _a

Dic diém Tén sb (n=96) | Ty 18 (%)

Tudi X+ SD 68,90 + 9,10

Gi6i Nam 92 95,8
Nit 4 4.2

Thoi gian méic bénh <5 nim 47 49,0
>5 nam 49 51,0

Nhén xét: Trong 96 bénh nhan, tudi trung binh dugc ghi nhan Ia 68,,9 +9,1. Nam
gi61 chiém da so vai 95,8%. Nhom bénh nhan mdc bénh tir 5 nam trd 1én chiém ty 1€ 51%.
3.2 Nong d¢ nitric oxide trong khi thé ra va mot s0 yeu t6 lién quan & bénh nhian
bénh ph01 tic nghén man tinh nhiéu dot cap

Béng 2. Nong d6 nitric oxide trong khi thd ra va mot s yéu t6 lién quan

o Tén FeNO >25 ppb | FeNO <25 ppb
bac diém n=96 (g%) n=58 (%1;)p n=38 (%I))p P

Hat thudc la | Co 91 (94,8) 53 (91,4) 38(100.0) | o (sss

Khong 5(5.2) 5(8,6) 0 (0,0) :
Tiénsa ding | Co 33 (34,4) 19 (32,8) 14 (36,8) 0,680
ICS Khong 63 (65.,6) 39 (67.2) 24 (63,2) :
BPTNMT ¢6 | C6 40 (41,7) 30 (51,7) 10 (26,3) 0.014*
yéu t6 hen Khong 56 (58,3) 28 (48,3) 28 (73,7) :

Co 48 (50,0) 38 (65.,5) 10 (26,3) <0,001*
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o Tén FeNO >25 ppb | FeNO <25 ppb
bac diém n=96 (g%) n=58 (%1;)p n=38 (%I))p P
Tien swrviém | Khong 48 (50,0) 20 (34.5) 28 (73,7)
mul1 xoang
Diém mMRC | 2 11 (11,5) 2(3,4) 9 (23,7)
3 75 (78,1) 50 (86,2) 25 (65,8) 0,009*
4 10 (10,4) 6 (10,3) 4(10,5)
Diém CAT 0-10 3(3,1) 0(0,0) 3 (7.9)
11-20 59 (61,5) 34 (58,6) 25 (65,8) 0,043+
2130 31(32,3) 23 (39,7) 8 (21,1 ’
3140 3(3,1) 1(1,7) 2(5,3)
Dap img test | Co 56 (58,3) 37 (63.8) 19 (50,0) 0180+
GPQ Khong 40 (41,7) 21 (36,2) 19 (50,0) :
FEVI (%) >80 15 (15,6) 11 (19,0) 4(10,5)
50-79 46 (47,9) 28 (48,3) 18 (47,4) 0,420
3049 27 (28,1) 16 (27,6) 11(28,9) .
<30 8 (3.3) 3(5,2) 5(13,2)
FeNO (ppb) | >25 58 (60,4) 25,95+ 10,45
<25 38 (39,6) 95% CI: 23,84-28,07
S6 luong <100 5(52) 1(1,7) 4 (10,5)
BCAT 100299 39 (40,6) 11 (19,0 28(73,7) | <0,001*
(té bao/uL) >300 52 (54,2) 46 (79,3) 6 (15,8)
Téng cong 96 (100) 58 (60.4) 38 (39,6)

* Pearson’s Chi-square test; ** Fisher’s exact test

Nhén xét: FeNO trung binh 25,95 + 10,45 ppb, nhom FeNO =25 ppb chiém 60,4%.
Khac biét c6 y nghia theo BPTNMT c¢6 yéu t6 hen, viém mii xoang man, mMRC, CAT va
BCAT. BCAT tang 10 rét & nhom FeNO >25 ppb, dac biét & nhom >300 té bao/pL.

Béng 3. So sanh trung binh ndng d6 FeNO theo phan nhom timg yéu t6 lién quan

n FeNO (ppb), X £ SD p Spearman

Piém mMRC |2 11 13,70 £ 9,62 0,001* | rho=0,328
3 75 27,28 + 8,72 p=0,001
4 10 29,45 + 14,56

Diém CAT <10 3 9,90 + 7,91 0,006* | rtho=0,221
11-20 59 25,10 £ 10,35 p=10,031
21-30 31 29,62 9,05
31-40 3 20,83 + 11,51

S6 lugng BCAT | < 100 5 14,07 + 11,58 <0,001* | rho=0,753

(té bao/uL) 100299 39 19,22 + 8,32 p<0,001
> 300 52 32,14+733

Dap ung test Co 56 26,52+ 10,18 0,531%*

GPQ Khéng 40 25,16 + 10,90

BPTNMT c6 Co 40 28,24 + 8,78 0,059%%*

yéu t hen Khong 56 2432+ 11,29

Tién st viém Co 48 30,27 £ 8,39 <0,001%**

miii xoang Khong 48 21,64 = 10,60

Tong 96 25,95 + 10,45

*One-way ANOVA + Post-hoc, **t-test (Levene p = 0,301)

33



TAP CHi Y DU'OC HOC CAN THO - SO 96/2026

Nhan xét: Nong d6 FeNO c6 twong quan thuan manh voi BCAT (Spearman’s
tho=0,753; p<0,001). FeNO tang theo mMRC va c6 tuong quan thuan muc trung binh, véi
khac biét c6 y nghia gilta cac mirc 2-3 va 2-4; dong thoi tang theo CAT vdi twong quan
thuén mirc yéu, khac biét rd gitta nhém <10 va 21-30 diém. FeNO ciing cao hon c6 y nghia
& nhém bach ciu &i toan >300 té bao/uL va & bénh nhan viém mili xoang man.

3.3. Két qua diéu tri phac do bd ba va méi lién quan vé6i sy thay déi ndng dp FeNO
¢ bénh nhan bénh phoi tac nghén man tinh nhiéu dot cap
Bang 4. Bién d6i mMRC, CAT, FeNO sau diéu tri (n=40)

Pic diém Thoi diém Trudc diéu tri Sau diéu tri
Median (IQR) Median (IQR) P
mMRC 1 thang 3 (3-3) 3 (3-3) 0,414*
3 thang 3 (3-3) 2 (2-3) <0,001*
CAT 1 thang 20 (18-22) 19 (16,25-22) <0,001*
3 thang 20 (18-22) 16 (14-18) <0,001*
FeNO 1 thang 28,85 + 8,58 14,88 + 7,07 <0,001%*
3 thang 28,26 + 8,53 10,71 + 6,23 <0,001%*

*Wilcoxon signed-rank test; **Paired t-test

Nhén xét: mMRC khong thay q5i sau 1 thang nhung gidm c6 y nghia sau 3 thang;
CAT va FeNO déu giam c6 y nghia thong ké sau 1 va 3 thang (p<0,001).
Béng 5. Tuong quan thay d6i FeNO va thay d6i 1am sang sau diéu tri phac dd bo ba (n=40)

Bién s0 sanh 1 thang 3 thang

rho p rho p
AFeNO — ACAT 0,014 0,928* —0,128 0,430*
AFeNO — AmMRC —0,039 0,803* 0,286 0,074*
ACAT — AmMRC 0,298 0,050%* 0,145 0,353*

*Hé 56 twong quan Spearman (rho; p)

Nhan xét: Khong ghi nhan twong quan gitta mirc thay d6i FeNO véi CAT va mMRC
tai ca thoi diém 1 va 3 thang,

IV. BAN LUAN
4.1. Pic diém chung bénh nhan bénh phdi tic nghén man tinh nhiéu dot cip
Dic diém nhom nghién ctru cho thdy bénh nhan BPTNMT nhiéu dot cap chu yéu 1a
nam gidi (95,8%) v6i do tudi trung binh duge ghi nhan 13 68,90 + 9,10 tudi, twong dong voi
nghién ciru cia Warangkana Keeratichananont [5], cho thiy nam gioi thuong lién quan tién

sir huat thude 14 kéo dai nhiéu thap ky, la nhom d6i tuong nguy co cao nhit. Do tudi trung
binh cao ciing cho thdy tinh chat tich lily ctia bénh.

4.2. Nong d¢ nitric oxide trong khi thé ra va mot s0 yeu t6 lién quan & bénh nhian
bénh ph01 tic nghen man tinh nhiéu dot cap

Vé mot sd yéu t6 lién quan, FeNO c6 tuong quan manh véi sb lugng BCAT trong
mau (rho=0,753; p<0,001), cho théy FeNO phan anh 1o rét tinh trang viém tang BCAT ¢
BPTNMT. Diéu nay biéu thi tinh kha thi cta viée su dung FeNO nhu mot cong cu khong
xam lan, hd trg cho BCAT mau trong viéc nhan dién kiéu hinh viém. Két qua nay phu hop
v6i nghién ctru cia Riksoam Chatterjee, trong d6 FeNO c6 mbi lién hé chit ch& voi BCAT
(r’>=0,56; p<0,001) va gén mot nira bénh nhan c6 BCAT >300 té bao/ pL [2]. Nguoc lai,
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Ambrosino ghi nhan mdi tuong quan tuyén tinh yéu giita FeNO va BCAT (1=0,341;
p=0,029) [7]. Diéu nay co thé do FeNO phan anh viém type 2 tai duong th, trong khi BCAT
chi 1a chi dau gian tiép cta viém toan than, dong thot chiu anh huéng cua cac yéu t6 nhu
ICS va hut thude lam giam FeNO. Vi vay, hai chi s6 nay ¢6 lién quan nhung khong thay thé
cho nhau va nén dugc sur dung b6 trg trong danh gia viém type 2 & BPTNMT. Khac biét
cling c6 & yeu t6 viém mii xoang man, day khong don thudn 1a mot yéu t gay tang FeNO,
ma thyc chét 1a ddu 4n phan anh kiéu hinh viém duong hé hap thong nhét [6], giai thich tai
sao nhom doi tugng nay thuong ¢ ganh ning triéu chimg mMRC va CAT ndng né hon so
v6i nhém chi mac BPTNMT don thuan. FeNO co lién quan voi BPTNMT c6 yéu t6 hen khi
phén theo ngudng >25 ppb, voi ty 1€ co yeu t6 hen cao hon 16 & nhém FeNO cao (51,7% so
v6i 26,3%; p=0,014), goi ¥ vai tro ctia kiéu hinh viém type 2. _Tuy nhién, gia tri FeNO trung
binh giita hai nhém lai khong khac biét co y nghia, mau thudn nay c6 thé do nhom co yéu
t6 hen bao gdm ca bénh nhéan c¢6 va khong ¢ viém type 2 dang hoat dong, dong thoi bi anh
huéng bai cac yéu té nhu ICS hodc hit thude 14 1am giam FeNO [8]. V& muc d6 triéu chimg,
nghién ciru cia Warangkana Keeratichananont cho thay bénh nhan BPTNMT c6 FeNO cao
¢ nguy co dot cAp, nhap vién va tir vong cao hon trong 12 thang theo ddi (p=0,025) [5].
Két qua nay tuong thich véi nghién ctru ctia chung t6i khi FeNO cao hon c6 ¥ nghia ¢ cac
nhom bénh nhan nang hon. Tuy nhién, trong nghién ctru nay, FeNO chi twong quan thuan
muc do trung binh — yéu véi mMRC va CAT, diéu nay nhéan manh triéu chung ban chét rat
da yéu tb, lién quan khong chi viém duong thd ma con tic nghén ludng khi, ting cang phoi,
rdi loan trao doi khi, yéu co ngoai bién, cang thang tam 1y va bénh ddng mac [1], trong khi
FeNO chu yéu phan anh tinh trang viém dudng tho tai thoi diém dénh gia.

4.3. Két qua diéu tri phac d6 bd ba va mdi lién quan véi sw thay déi nong do FeNO
trong khi thé ra & bénh nhan bénh phdi tic nghén man tinh nhiéu dot cip

Sau diéu trj bang liéu phap bo ba, FeNO giam c6 y nghia sau ca 1 thang va 3 thang

cho thiy tinh trang viém duong tho duoc cai thién va dap img tot v6i li€u phap bd ba, chu
yéu do tac dong cuia thanh phan ICS trong liéu phap bd ba. Két qua nay phu hop véi cac
nghién curu trude day cho thay FeNO giam khi dép tng v6i ICS @ BPTNMT va c6 thé phan
anh hi¢u qua sinh hoc cua diéu tri [9],[10]. Nghlen ctru cua Lee Jonghoo ciling ghi nhan
nhom FeNO >25 ppb giam FeNO 13 rét sau diéu tri ICS (—14,6 ppb; p<O0, 01), trong khi
nhém FeNO <25 ppb khong co thay d6i dang ké [11]. Nguoc lai, cac thang diém triéu chimg
nhu mMRC va CAT cai thién cham hon, vi phan anh tong hop nhleu co ché ngoai viém (tic
nghén ludng khi, ting cang phdi, yéu co, bénh dong méc), nén can thoi gian dai hon dé thay
d6i o rét. Tuy nhién, twong tu nghién ctru cia Bo Guen Kim, chung t6i khong tim thay
twong quan ¢ y nghia gitra sy thay d6i FeNO va cai thién diém mMRC hay CAT sau diéu
tri [12]. Méc du FeNO, CAT va mMRC déu cai thién c6 ¥ nghia thdng ké, mirc d6 thay d01
ctia cac chi s6 nay khong twong quan véi nhau. Piéu ndy c6 thé do FeNO phan anh tryuc tiép
tinh trang viém BCAT dudng tho, trong khi mMRC va CAT 1a cac thang diém 1am sang va
cam nhan chu quan cua bénh nhén, phan anh tinh da yéu t6 cia BPTNMT nhiéu dot cép
Mot so han ché ciia nghién ciru, bao gdm dbi twong chi tap trung vao nhom BPTNMT nhiéu
dot cip nén kho so sanh truc tlep v6i cac nghién ciru trén BPTNMT 6n dinh, thoi gian theo
ddi twong d6i ngén va thiét ké don trung tim 1am han ché kha nang khai quat két qua.
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V.KET LUAN

O bénh nhan BPTNMT nhiéu dot cap, FeNO c6 mdi tuong quan manh véi BCAT

méu, cho thay FeNO phan anh dang tin cdy tinh trang viém ting BCAT. Sau diéu trj bang
phéc dd bo ba, FeNO giam rd rét, song song vdi sy cai thién cd y nghia cia mMRC va CAT.
Tuy nhién, mirc giam FeNO khong twong quan véi mirc cai thién triéu chimg, cho thay
FeNO khong thé thay thé cac thang diém 1am sang. Do d6, FeNO nén dugc xem 1a mot chi
dau sinh hoc hd trg phéan tang kiéu hinh viém va dinh hudéng st dung ICS & bénh nhan
BPTNMT nhiéu dot cip, hon 1a mot diu 4n don doc dé danh gia dap ung diéu tri.
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