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TOM TAT

Dt vin dé: Bén canh vai tro di dwoc khdng dinh cia bach cau di toan mau, FeNO duoc
ky vong c6 thé thay thé hodc bé tro: chi dinh corticosteroid dang hit trong diw phong dot cdp ¢ bénh
phéi tac nghén man tinh. Muc tiéu nghién citu: 1. Danh gia mirc do tuong dong gid tri gifta nong
do nitric oxide trong khi tho ra va so lugng bach cau di toan mdu; 2. Xdc dinh gid tri cut-off cua
nong do nitric oxide trong khi tho ra trong chi dinh corticosteroid dang hit dya trén $6 hrong bach
cau di toan mau nham du phong dot cap. Bol tuwgng va phuwong phdp nghién ciru: Nghién ciru mo
ta cdt ngang trén 64 bénh nhéin bénh phoi lac nghén man tinh. Két qua: Trong 64 bénh nhan COPD,
nhém FeNO >25 ppb chiém 60,9%, véi tuéi trung binh 67,38 + 9,81. Nhém FeNO >25 ppb co ty lé
hut thuoc hen, viém miii xoang man cao hon, kém diém mMRC cao hon va FEV; thap hon. S6 heong
bach cau di toan khéc biét ré gitta hai nhém FeNO; nhom FeNO >25 ppb chii yéu ¢6 BCAT =300
té bao/uL. FeNO tuong quan thudn manh véi BCAT véi r=0,819. Gid tri cut-off FeNO t6i uu duw
doan chi dinh ICS la 26,5 ppb (BCAT >300) va 12,7 ppb (BCAT >100), voi do nhay va do dac hiéu
cao. Két ludn: N&ng do FeNO tuong quan manh voi 50 luong BCAT trong mdu ¢ bénh nhan bénh
phoi tic nghén man tinh, la ddu dn sinh hoc khéng xam ldn cé gid tri givp dinh huéng sir dung
corticosteroid dang hit trong du phong dot cd'p bénh phéi tac nghén man tinh.

Tir khéa: Nitric oxide trong khi thé ra, corticosteroid dang hit, bénh phéi tic nghén man tinh.

ABSTRACT

ASSESSING THE CONCORDANCE BETWEEN
FRACTIONAL EXHALED NITRIC OXIDE LEVELS AND BLOOD
EOSINOPHIL COUNTS FOR GUIDING INHALED CORTICOSTEROID
THERAPY IN THE PREVENTION OF EXACERBATIONS
IN CHRONIC OBSTRUCTIVE PULMONARY DISEASE

Vo Pham Minh Thu', Duong Huynh Bang Bang',
Nguyen Ngoc Thanh Long?, Do Thi Thanh Tra?, Nguyen Quang Phu'*
1. Can Tho University of Medicine and Pharmacy
2. Can Tho University of Medicine and Pharmacy Hospital

Background: In addition to the well-established role of blood eosinophils, fractional exhaled
nitric oxide, a noninvasive inflammatory biomarker, has been proposed as a potential alternative or
complementary tool to guide inhaled corticosteroid use for the prevention of exacerbations in chronic
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obstructive pulmonary disease. Objectives: 1. To evaluate the concordance between fractional
exhaled nitric oxide levels and blood eosinophil counts; 2. To determine the optimal FeNO cut-off
values for guiding inhaled corticosteroid therapy based on blood eosinophil thresholds in the
prevention of COPD exacerbations. Materials and methods: A cross-sectional descriptive study was
conducted in 64 patients with chronic obstructive pulmonary disease. Results: Among the 64 COPD
patients, 60.9% had FeNO levels >25 ppb, with a mean age of 67.38 £ 9.81 years. Patients with FeNO
>25 ppb had higher rates of smoking, asthma, and chronic rhinosinusitis, along with higher mMRC
scores and lower FEV: values. Blood eosinophil counts differed significantly between FeNO groups,
with the FeNO >25 ppb group predominantly exhibiting blood eosinophil counts >300 cells/uL. FeNO
showed a strong positive correlation with blood eosinophil counts (r = 0.819). The optimal FeNO cut-
off values for predicting inhaled corticosteroid indication were 26.5 ppb for blood eosinophils >300
cells/ul and 12.7 ppb for blood eosinophils >100 cells/uL, both demonstrating high sensitivity and
specificity. Conclusion: FeNO levels are strongly correlated with blood eosinophil counts in patients
with chronic obstructive pulmonary disease and represent a valuable noninvasive biomarker to
support guidance on inhaled corticosteroid use for the prevention of COPD exacerbations.

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

I. PAT VAN DE

Bénh phoi tac ngh&n man tinh (BPTNMT) déc trung boi viém man tinh duong tho
va phé nang, gay tic nghén luong khi dai dang va tlen trién, 1a nguyén nhan hang dau gay
bénh tat va tir vong trén toan cau, trong do cac dot cap dong vai tro quyét dinh dén tién trién
bénh, suy giam chirc ning ho hip va chit luong cudc song cua nguoi bénh [1], [2].
Corticosteroid dang hit (ICS) duoc khuyén cdo sir dung nham dy phong dot cap & mot s6
nhom bénh nhan BPTNMT, tuy nhién hiéu qua ctia ICS khong dong nhat va phu thudc nhiéu
vao kiéu hinh viém duong tho [2].

S6 luwong bach ciu 4i toan (BCAT) hién dugc xem la chi ddu sinh hoc vo cung gia
tri dé dinh huéng chi dinh ICS trong BPTNMT, phan 4nh tinh trang viém type 2 lién quan
dén nguy co dot cip va kha ning dap tng voi diéu trj [2]. Nong do nitric oxide trong khi
tho ra (FeNO) ciing la mot marker cua viém duong tho type 2, co moi lién quan sinh 1y bénh
v6i bach cau 4i toan, di dugc tng dung rong rii trong hen phé quan va ngay cang duoc quan
tam trong BPTNMT [3]. Tuy nhién, vai tro cta nitric oxide trong khi thé ra trong viéc thay
thé hoic bd sung cho bach cAu 4i toan mau trong chi dinh ICS & bénh nhan COPD van con
chua thong nhét [4].

Do d6, nghién ctru “Nghién ciru danh gia su tuong dong gia tri cta chi s ndng do
nitric oxide trong khi thé ra va ) lugng bach cAu 4i toan mau trong chi dinh diéu trj du
phong dot cép bénh phéi tac ngh&n man tinh béng phac dd ¢6 corticosteroid dang hit” dugc
thuc hién v6i myc tiéu: 1) Panh gia mic do twong dong gia tri giita ndng do nitric oxide
trong khi tho ra va ) lugng bach cAu 4i toan mau & bénh nhan bénh phéi tac nghén man
tinh; 2) X4c dinh gid tri cut-off cia néng dd nitric oxide trong khi th¢ ra trong chi dinh
corticosteroid dang hit dua trén ) lugng bach cAu 4i toan mau nham du phong dot cép bénh
phdi tic nghén man tinh.

I. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciru

Bénh nhan BPTNMT diéu tri ngoai tra tai Phong kham Ho hép Bénh vién Truong
bai hoc Y Dugc Can Tho tir 05/2025 — 05/2026.
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- Tiéu chuin lya chon: Bénh nhan duoc chian doan BPTNMT theo tiéu chuin
GOLD 2023 [2]. o ‘
- Tiéu chuan loai trir: Bénh ho hap cap, khong dong v tham gia nghién ctru.
2.2. Phuong phap nghién ctru
- Thiét ké nghién cu’u Mo ta cat ngang.

-Co mau va chon miu:
C& mau dugc tinh theo cong thuc:

ne g2, PA=P)

-5 g2

Trong do6: 0=0,05; d=0,115; p=0,3 (theo nghién ctru ciia Keeratichananont ghi nhan
ty 16 bénh nhan BPTNMT ¢6 FeNO > 25 ppb 1a 30% [5]). C& mAu ti thiéu 13 62. Thyc té
nghién ctru thu dugce 64 bénh nhan. Chon mau thuan tién.

- Noi dung nghién ciru: Tudi, gidi, hut thude 14, mMRC, CAT, thoi gian mic, tién
str str dung ICS, yéu t hen, viém miii xoang man, FEV1, FeNO, s6 luong BCAT trong mau

- Phuong phap xir 1y s6 liéu: Nhap liéu va xtr 1y bang phan mém SPSS 23.0. Sir
dung cac phép kiém thong ké mo ta va phan tich v6i mirc y nghia p<0,05.

- Pao dirc trong nghién ciru: Nghién ctru duge Hoi dong Pao dirc trong nghién
ctru Y sinh hoc Truong Pai hoc Y Dugc Can Tho phé duyét va cap gidy chap thuan dao dirc
nghién ctru v6i s6 25.015.GV/PCT-HPDD ngay 28/4/2025.

III. KET QUA NGHIEN CUU

3.1. Pic diém chung quin thé nghiéu ciu
Bang 1. Pic diém chung quan thé nghiéu ctru

e Tén Ty 16
Pac diém (n= 6%) (Oy/o)
Tubi X +SD 67,38 + 9,81

Gidi Nam 61 95,31
Ht thude 14 Co 58 90,63
Yéu td hen Co 25 39,06
Viém miii xoang man Co 33 51,56
<10 diém 4 6,25

CAT 11— 20 diém 40 62,5
21 - 30 diém 20 31,25
80% 14 21,88

50-79% 24 37,5
FEV] 30-49% 9 14,06
< 30% 17 26,56

Tong 64 100

Nhan xét: Nghién ctru trén 64 doi tuong cho théy dic diém chi yéu 1a nam gii
cao tudi (trung binh 67,38 tudi), ty 1& hat thude 1a chiém 90,63%, viém miii xoang man
chiém 51,56% va yéu t6 hen chiém 39,06%. Vé tinh trang bénh, 93,75% bénh nhan c6
diém CAT > 10 va 78,12% c6 chi s6 FEV<80%, trong d6 26,56% trudng hop ¢ mirc
FEV1<30%.
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3.2. Twong quan giira gia tri ciia nong d9 nitric oxide trong khi thé ra va s6 lwong
bach cau di toan mau & bénh nhan bénh phoi tic nghén man tinh

Bang 2. Mbi lién quan néng d6 nitric oxide trong khi thd ra va sé lwong bach ciu 4i toan
mau ¢ bénh nhan bénh phoi tic ngh&n man tinh

. FeNO =25 ppb | FeNO <25 ppb Tén
bic diem 30y 2 (N=6%1) p
- X LSD | 486,90 £ 373,87 [160,40 £117.97| 350,36 339,60 | <0,001***
S0 luong BCAT 37, 8 (20,5) 20 (30,0) 28 (43,7) .
(t€ bao/uL) 300 31 (79.5) 5 (20,0) 36 (56,3) <0,001
Tong cong 39 (60,9) 25 (39,1) 64 (100)

Nhén xét: Khéc biét co ¥ nghia thong ké gitta nhom FeNO va s6 lugng BCAT (p
<0,001). Trong nhém FeNO =25 ppb, da s6 bénh nhan c6 BCAT =300 té bao/uL (79,5%),
trong khi nhém FeNO <25 ppb chu yéu c6 BCAT < 300 té bao/uL (80%).

RY Linear = 0.446
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Biéu dd 1. Biéu d6 phan tan thé hién sy trong quan giita ndng do FeNO va s luong BCAT
Nhén xét: C6 mbi twong quan thuin manh gitta néng do FeNO va sb luong BCAT
voi R? = 0.446 (p<0,001).
3.3. Nj"mgr d¢ nitric oxide trong khi tho ra trong chi dinh diéu tri dw phong dot cap
bénh phoi tac nghén man tinh bang phac do co corticosteroid dang hit dya vao bach
cau ai toan

Bang 3. Pac diém FeNO theo chi dinh corticosteroid dang hit dua trén bach cAu 4i toan

Tong
FENO (ppb) (n=64) p

D}ra trén cut-off BCAT >300 t¢ Cf’ 31,14 £ 6,87 36 <0.00]***
bao/uL Khoéng 17,03 £ 8,81 28 ’
Dua trén cut-off BCAT >100 té Co 25,89 + 9,76 61 0.00]#**
bao/uL Khong 6,12 £5,31 3 ’

. 1 s A A Co 28,11 £ 9,07 45 .
Co chi dinh ICS trén 1am sang Khong 17.52 £9.89 19 <0,001

) Nhan xét: N(f)ng d6 FeNO cao hon c6 y nghia thong ké & ca 2 cut-off BCAT la =300
té bao/pL va >100 te bao/uL (p<0,05). Nong do FeNO cao hon c6 ¥ nghia thong ké & nhom
c6 chi dinh st dung ICS trén 1am sang (p<0,05).
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Biéu d6 2. Puong cong ROC ctia FeNO trong chi dinh corticosteroid dang hit
Nhan xét: A) Puong cong ROC ciia néng d6 FeNO trong du doan cut-off BCAT >
300 té bao/uL véi AUC = 0,896 (95% CI: 0,824-0,969), p<0,001. B) Pudng cong ROC ciia
ndéng d6 FeNO trong du doan cut-off BCAT>100 té bao/uL véi AUC=0,954 (95% CI:
0,000—1,000), p=0,008. C) Pudng cong ROC ctia ndng d6 FeNO trong du doan chi dinh
ICS v6i AUC=0,782 (95% CI: 0,662-0,903).
Bang 3. Piém cut-off FeNO tdi uu theo Youden index

Dy do4n Diém cit FeNO (ppb)| Do nhay (%) | D6 dic hiéu (%) | Youden index
26,50 80.6 82.1 0,627
2%:; ZL300 27.67 75.0 85.7 0,607
H 28,75 66,7 92.9 0,596
BCAT > 100 12,67 86,9 100,0 0.869
t& bao/uL 16,17 82.0 1000 0,820
o ) 21,50 80 63.2 0,432
Elr’; f;‘:lh ICS trén 2217 778 68.4 0.462
& 22.50 75.6 68,4 0,440

Nhén xét: Gia tri diém cit toi uu cta FeNO trong du doan BCAT > 300 té bao/uL
la khoang 26,5 ppb, voi dd nhay 80,6%, do dac hi¢u 82,1% va Youden index (J) =0,627. O
ngudng BCAT >100 té bao/uL, gia tri cut-off tdi uu ctia FeNO 1a khoang 12,7 ppb, véi do
nhay 86,9%, do dic hiéu 100% va J =0,869. Vé du doan chi dinh ICS, ngudng cut-off tdi
uu cua FeNO 1a 22,17 vé1 d nhay 77,8%, do dac hiéu 68,4% va J =0,462.
IV. BAN LUAN

4.1. Pic diém chung caa d6i twong nghiéu ciru

Nghién ctru cho thdy bénh nhan BPTNMT chu yéu 1a nam gidi cao tudi, phi hop
v6i dic diém dich t& hién nay cia BPTNMT do anh hudng tich liy cua hat thude 14 va qua
trinh 130 hoa phdi [2]. Ty 1& hat thude rat cao (90,63%) tiép tuc khang dinh thudc 14 1a yéu
t6 nguy co hang dau cia BPTNMT [2]. Ty 1¢ viém miii xoang man va yéu t6 hen khé cao
cho thay sy lién quan giita viém duong ho hap trén va kiéu hinh hen - BPTNMT chong lap
[6]. Phan 16n bénh nhan c6 CAT > 10 va FEV < 80%, phan 4nh ganh nang triéu chimng va
mirc d¢ tac nghén ho hip dang ké, dong thoi cho thiy nguoi bénh thuong duoc phat hién &
giai doan twong ddi mudn [2].
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4.2. Twong quan giira gia tri cua n(‘“)ng do nitric oxide trong khi thé ra va 50 lwgng
bach ciu 4i toan mau & bénh nhan bénh phoi tic nghén man tinh

Nghién ctru cia Warangkana Keeratichananont, s luong BCAT mau ¢ nhém FeNO
cao cao hon ¢ y nghia thong ké so véi nhém FeNO thip (p<0,001), twong ddng voi két qua
ctia chiing t6i rang trong nhoém FeNO >25 ppb, da s6 bénh nhan c6 BCAT >300 té bao/uL
[5]. Chung t6i ghi nhan mdi twong quan thuan manh giita FeNO va s6 lugng BCAT mau (r
=0,819). Nghién ctru ctia Riksoam Chatterjee nim 2025 trén bénh nhan BPTNMT 6n dinh
cling ghi nhan FeNO c¢6 mbi tuong quan tuyén tinh thuan manh véi sb luong BCAT mau
(r>=0,56; p<0,001) [6]. Ngoal ra, nghién ctru cua Chunfeng Sheng cling cho két qua s6 luong
BCAT trong mau ngoai vi va dom dugc lay mau cho thdy méi tuong quan thuan déng ké
v6i nong do FeNO [7].

4.3.Nong dd nitric oxide trong khi thé ra trong chi dinh diéu tri du phong dot cip
bénh phoi tic nghén man tinh bang phac d6 c¢6 corticosteroid dang hit dwa vao bach
ciu 4i toan

Trong nghién ctru ctia chiing t6i, gié tri cut-off FeNO t6i vu dé du doan BCAT >300
té bao/uL 1a 26,5 ppb voi d6 nhay 80,6% va d6 dac hiéu 82,1% va cut-off 12,7 ppb dé du
doan BCAT >100 té bao/uL véi do nhay 86,9% va d¢ dac hi¢u 100%. Két qua nay phu hop
v0i cac nghién ciu trude day cho thiy FeNO c6 thé duoc str dung nhu mot diu an viém
khong x4m 1an dé nhan dién kiéu hinh viém type 2 lién quan dén BCAT trong BPTNMT.
Trong nghién ctru ctia Riksoam Chatterjee va cong su, ngudong FeNO 31 ppb da duoc xac
dinh 1a cut-off t6t nhat dé phat hién viém type 2 & bénh nhan BPTNMT 6n dinh, v&i d6 nhay
65,9% va do diac hiéu 86,5%, cho thiy cac ngudng FeNO trong khoang giita 25-31 ppb
mang gia tri phan tang viém thé ting BCAT trong BPTNMT [6]. Mic du nghién ciru néu
trén khong chia nhé thanh cac mic BCAT khac nhau, viéc dinh nghia FeNO >25 ppb nhu
“FeNO cao” duoc sir dung thuong xuyén trong y van, vi du trong nghién ctru cua Morejon-
Jaramillo va cong sy, FeNO 225 ppb va 250 ppb dugc dung dé phan loai bénh nhan
BPTNMT c6 tang BCAT va lién quan t6i nguy co dot cap nang hon, khién mirc cut-off ctia
ching t61 (26,5 ppb) rat sat voi ngudng do [8]. Ngoai ra, viéc FeNO >25,0 ppb két hop
BCAT 2250 té bao/pL dat 4o déc hiéu rat cao (96,1%) phu hop véi quan sat cua chung t61
rang nhém FeNO >25 ppb chu yeu c6 BCAT cao va kém céac dic diém goi y viém tuyp 2.

Nhitng dit liéu nay cho thdy FeNO quanh ngudng 25 ppb phan anh tinh trang BCAT
mau va qua trinh viém theo con dudng tiém tuyp 2, qua d6 hd tro dinh hudng chi dinh ICS
& bénh nhan BPTNMT [9]. Ngudng t6i uvu dé du doan viém duong ho hip do BCAT 1a 18,5
ppb dbi v6i FeNO, véi do nhay va d¢ dac hiéu lan luot 1a 76% va 61% cling da dugc cong
b trong nghién ctru cia HongXu Zhang [10]. Trong nghién ciru cta chung t6i, ngudng du
doén 22,17 ppb dugc chon la ngudng cut-off du doan cé chi dinh sir dung ICS véi d§ nhay
77,8% va do dac hiéu 68,4% cling rat gén véi két qua trén. Nhimng két qua trén cho théy
FeNO la mot diu 4n sinh hoc ¢6 gia tri déy htra hen trong hd tro ¢4 thé hoa diéu tri du phong
cho bénh nhan BPTNMT.

Nhin chung, két qua ciia chtng toi cing ¢6 nhan dinh rang FeNO 1a mot chi d4u lién
tuc, trong d6 cut-off t8i wu can duoc diéu chinh theo ngudng BCAT muc ti€u, va FeNO nén
dugc sir dung nhur cong cu bo trog cho BCAT trong dinh hudng sir dung corticosteroid dang
hit nham du phong dot cap BPTNMT.
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V.KET LUAN

Nhimng két qua trén cho thdy FeNO c6 mbi twrong quan tot véi tinh trang ting BCAT

trong mau ¢ bénh nhan BPTNMT c6 kiéu hinh ting BCAT, qua d6 c6 thé duoc xem la mot
dau an sinh hoc thay thé véi d6 nhay va do dac hi¢u tot. Biém cat FeNO 22,17 dugc chon dé
du doan chi dinh str dung ICS v6i d6 nhay va d6 dac hi€u cao.

LOI CAM ON

Nhom nghién ciru xin chan thanh cam on Trudng Pai hoc Y Dugce Can Tho da hd tro

kinh phi thyc hign dé tai theo Quyét dinh giao thyc hién s6 1737/QD-PHYDCT ngay
09/5/2025 cua Truong DPai hoc Y Dugc Can Tho.
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