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Tran Anh Tuan, Huynh Thi Méng Trinh
Bénh vién Nhi déng 1
TOM TAT

Ddt vdn dé: Réi loan chuic ndng dudng dan khinhd & bénh nhan hen la yéu té nguy co quan
trong lam tdng tdn sudt cdc con hen cdp cting nhu sy mdt kiém sodt hen. Dao déng xung ki
(10S) la cbng cu c6 dd nhay, dj ddc hiéu cao trong khdo sdt chic ndng dudng dan khi nhé.

Muc tiéu: Nghién ctu dugc thuc hién nhdm khdo sdt ddc diém réi loan chiic ndng dudng
dan khi nhé va dnh huéng cua né déi véi tré mdc bénh hen théng qua xét nghiém dao déng
xung ky.

Phuong phdp nghién citu: Nghién ciu mé ta cdt ngang, duoc thuc hién tai phong khdm
Hé6 hdp, Bénh vién Nhi déng 1 tirthdng 9 ndm 2020 dén thdng 4 ndm 2021. Tdt ca bénh nhi hen
(ttr 3 -16 tudi) c6 kha ndng do dao ddng xung ki duoc ddnh gid trong nghién cuu nay.

Két qua: Trong 118 tré tham gia nghién ctiu, 42,4% tré cé tdc nghén dudng dan khinhd trén
10S. Tré béo phi c6 nguy co tdc nghén dudng thd nhd cao hon so véi nhém khéng béo phi (OR=
2,86 ; KTC 95%: 1,23-6,66). Tré c6 réi loan chiic ndng dudng dan khi nhé ¢é nguy co xudt hién
triéu chiing ban ngay >2 ldn/ tudn va triéu chiing ban dém cao hon so véi nhém con lgi, ty sé
chénh lan luot la OR= 2,33 (KTC 95%: 1,11-4,93);,0R= 2,28 (KTC 95%: 1,08-4,8). Gid tri X5 va AX
trudc ddp imng gian phé quan, & diém cat lan luot la -0,36 kPa/L/s va 2,8 kPa/L, la 2 chi sé tét nhdt
dé ddanh gid hen khéng kiém sodt (AUC=0,68) vdi gid tri tién dodn duong cao gan 80%.

Két lud@n: Ré6i loan chiic ndng dudng dan khi ngoai bién cé méi lién quan mdt thiét vdi tinh
trang hen khéng kiém sodt. 10S la mét phuong tién thdm do chiic ndng hé hdp ddng tin cdy dé
khado sdt chiic ndng caa viing phéi nay, nhdt la & tré em.

Turkhéa: hen, réi loan chiic ndng dudng dan khi nhé, tré em, dao déng xung ki

CHARACTERISTICS OF SMALL AIRWAYS DYSFUNCTION
IN ASTHMATIC CHILDREN INCHILDREN’S HOSPITAL 1

Background: The involvement of peripheral small airways has recently gained greater
recognition in asthma, and many studies suggest thatsmall airway dysfunction (SAD) plays
an important role in the pathophysiology of asthma andstrongly contributing to a worse
asthma control. Overall, the impulse oscillometry (I0S), introduced in the recent years,
seems to be able to sensitively assess small airways, while conventional spirometry does
not. Therefore, IOS may be of great help in characterizing SAD and guiding therapy choice.

Purposes:This study aimed to determine the characteristics of small airways dysfunction
and its influence on asthmatic children by using impulse oscillometry.
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Methods: A descriptive cross-sectional study conducted at the Pulmonology clinic of
Children’s Hospital 1 from September 2020 to June 2021. All patients who were 3 to 16 years
of age, had a physician’s clinical diagnosis of asthma and were able to performe impulse
oscillometry were enrolled in the study.

Results: Among 118 participants, we defined that the prevalence of asthmatic children
were 42,4%. Obese children had a higher risk of peripheral airway obstruction thannon-
obese group (OR= 2,86 ; KTC 95%: 1,23-6,66). Nocturnal symptoms were more common
among patients who had small airways dysfunction (OR= 2,28; KTC 95%: 1,08-4,8).The
frequency of hospitalizations and asthma exacerbations in group with SAD was significantly
higher than the group with normal respiratory function. Receiver operating characteristic
(ROC) analysis showed cut points for baseline X5 (-0,36 kPa/L/s) and AX(2,8kPa/L) that
effectively discriminated controlled versus uncontrolled asthma (area under the curve 0,68)
with high positive predictive value nearly 80%.

Conclusions: Small airways dysfunction is associated with uncontrolled asthma.
Impulse oscillometry is a reliableobjective and noninvasive measurement of lung function
to examine small airway impairment in children, providing useful information in addition to
the result of traditional spirometry.

Keyword: asthma, small airways dysfunction, children, impulse oscillometry.

I. DAT VAN DE

Theo hudng dan GINA 2018, hen la mot bénh
ly hé hdp man tinh thudng gap,anh hudng dén
khoang 18% dan s6 toan cau [1]. Ngay nay, du cé
nhiéu tién bo trong diéu tri va theo déi nhung
kiém soat hen van la mét thach thic véi cac
nha thuc hanh lam sang. Do ca ché bénh sinh
phtc tap cling nhu kha ndng dap ng corticoid
duong hit la khac nhau trén tiing bénh nhan nén
khuynh huéng hién nay nguai ta phan loai hen
theo cac dang kiéu hinh dua trén dac tinh lam
sang va bénh sinh. Trong d6, hen ki€u hinh rGi
loan chiic nang dudng thé nhé gan day duoc cac
nha khoa hoc quan tam va nhiéu nghién ctu da
chiing minh rang bat thudng chic nang dudng
thad nho dugc xem nhu mot yéu té nguy co quan
trong lam tang tan suat cac con hen céap cling
nhu su mat kiém soat hen. Vi vay, viéc tam soat
bénh li dudng thé nho la quan trong va can thiét
trong viéc téi uu hoa chién lugc diéu tri hen, dem
lai két qua rat thuc té: su hiéu biét vé bat thudng
chiic nang duong thd nhd & bénh nhan hen cé
thé 1a chia khda cho viéc lua chon ché pham hit
hat phan ti siéu min trong cac phuong phap
diéu tri tuong lai gop phan caéi thién dang ké két
cuc trén nhém bénh nhan nay. 10S da dugc Hoi
H6 hap Chau Au (European Respiratory Society
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— ERS) xem la mét phuong phap tham do chuc
nang hé hap thudng quy 6 ca nguailén va tré em
vGi nhiéu uu diém vuot troi nhu khéng xam lan,
khéng can géng stic, hop tac & muc téi thiéu va
thai gian do ngéan[2]. Bén canh do, nhiéu nghién
clu cling danh gia 10S c6 kha nang phat hién
tdc nghén duong dan khi nho véi d6 nhay va do
dac hiéu cao hon so véi HHK [3,4]. Qua tim hiéu,
ching t6i ghi nhan r6i loan chiic nang dudng
dan khi nho & bénh nhan hen dang la motcha dé
dugc nhiéu nha khoa hoc quan tam va nghién
clu. Trdi lai, tai Viét Nam, bénh Ii dudng tha nhé
lai it dugc chuy. Do d6, nghién ctiu nay dugc thuc
hién nham khao sat dac diém réi loan chiic nang
dudng dan khi nho va anh hudng ctia né doi véi
tré em mac bénh hen thong qua xét nghiém dao
dong xung ky.
Il. PHUONG PHAP NGHIEN CUU

Nghién cru mo ta cat ngang, dugc thuc hién
trén bénh nhan hen ti 3-16 tudi dén kham tai
phong kham H6 hap, Bénh vién Nhi dong 1, tu
thang 9/2020 dén thang 4/2021.
Tiéu chi chon vao:

- Tré trong dé tudi tir 3-16 tudi da dugc chan
doan hen theo huéng dan ctia GINA 2018 (d6i
VGi tré > 5 tudi) hodc theo déng thuan cia Hoéi
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H6 hap Viét Nam va Hoi Nhi khoa Viét Nam
(d6i vai tré <5 tudi).
- Dudgc su chap thuan tham gia nghién ctru cla
ba,me/ngudi giam ho.
Tiéu chi logi trtr:
- Tré c6 tién can tim bam sinh, hé hap, than
kinh - co
- Tré cé tién can bénh ly man tinh khac di kem:
bai nao, loan san phé& quan phdi
- Tré khong hop tac do dao déng xung ky
- Tré dang co triéu ching con hen cap
- Tré da sir dung thuéc gian phé quan truéc khi
thuc hién do dao doéng xung ki:
e Gian phé& quan tac dung ngan (SABA)
trong vong 8 gid
e Gian phé quan tac dung kéo dai (LABA)
trong vong 24 gio.
Dao dong xung ki dugc thuc hién véi may
Vyntus® 10S (Vyaire Medical, Inc.26125 North

Riverwoods Blvd Mettawa, IL 60045, USA).Két
qua cac thong so 10S nhu R5, R20, Ax, Fres dugc
chap nhan khi ham Cohenrence & tan s6 5Hz
va 20Hz dat chuan (CO5 > 0.6, CO20 > 0.9)[6].
400 mcg salbutamol dang hit, qua 6ng hit dinh
lugng liéu lugng véi bubng dém cé mat na, dugc
stt dung dé lam gian phé quan.

Nghién cttu dugc thuc hién véi su chap thuan
cta hdi déngy dic Bénh vién Nhidéng 1, va tuan
theo cac nguyén tac cta tuyén ngon Helsinki.

Dir liéu dugc phan tich bang phan mém SPSS
phién ban 20.0 (SPSS Inc., Chicago, IL, USA).

Il. KET QUA

TU thang 9/2020 dén thang 4/2021 c6 118 tré
thod man tiéu chuan tham gia nghién ctu. Trong
118 bénh nhan; d6 tudi tién hoc dudng (3-5 tudi)
chiém ty Ié cao nhat la 59,3%, tudi trung vi la 5
tudi. S6 tré nam cao hon n{ véi ty s6 nam/nir la
1.8/1. Pac diém cla toan béd ¢c& mau va dac diém
dudng thé dugc thé hién trong bang 1.

Bang 1. Dic diém dan sé nghién ctu

S tré tham gia nghién ciu 118
Nam:N 1.8/1
Tudi trung vi (ndm) 5
Nhém tudi, n(%)

3-5 tudi 70(59,3)
6-11 tudi 47 (39,9)
>12 tudi 1(0,8)
Théng s6 nhan trac hoc, trung binh + d6 léch chuan

Chiéu cao (cm) 113,7£12,2
Can nang (kg) 23,6+7,9
BMI (kg/m?) 17,9+3,5
Chi s6 10S, trung binh * d léch chuan

R5% 118 £23,69
R20% 99,16 + 25,35
R5-R20(kPa.s/L) 33,79+12,38
X5(kPa/L/s) -0,38+0,15
Ax(kPa/L) 3,79+£1,99
Fres(Hz) 23,82+5,76
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Méi lién quan giira tdc nghén dudng thé nhé va
bénh hen

Ty lé tdc nghén dudng tha ngoai bién & tré
bi hen trong nghién ctu la 42,4% va tinh trang
tdc nghén nay co thé hién dién & tat ca cadc muc

dd nang ctia bénh.Nhom tré ¢o réi loan chic
nang duong thé nho cé nguy co xuat hién triéu
ching ban ngay >2 lan/tuan va triéu ching
dém cao hon so v6i nhém khong ¢ tac nghén
(bang 2).

Bang 2. Mai lién hé gilta tdc nghén dudng tha ngoai bién va triéu chiing hen

Két qua 10S
Triéu chiing lam sang - - p(x? OR KTC 95%
Khong tacnghén Coétacnghén
Triéu chiing ngay>2l/tuan 24 28 0,03 2,33 1,11-4,93
Triéu ching dém 27 30 0,03 2,28 1,08-4,80
Anh huéng kha nang géng stc 21 21 0,21 1,62 0,76-3,47
Nhu cdu st dung thudc cat con>2l/tuan 14 14 0,35 1,5 0,64-3,52

Phdn biét hen kiém sodt va khéng kiém sodt
Cac bién sd két qua 10S dé phan biét hen kiém
soat va khéng kiém soat dugc thé hién bang biéu
dé duong cong ROC (hinh 1). Trudc gian phé
quan, dién tich dudi duong cong (AUC) clia R5-
R20, R5, R20 lan luot la 0.63, 0,6 va 0.55. Trong khi
dé, AUC clia X5, Fres, Ax déu I6n hon 0.65 va AUC
cla X5, Ax la 0.68 16n hon chi sé Fres. Sau gian
phé quan, AUC cua R5-R20, X5, Ax va Fres giam
xudng gan bang 0.6. Ngugc lai, AUC clia R5 va
R20 khong thay d6i nhiéu so vaéi truéce gian phé
quan.Dap ung gian phé quan (thay d&i so véi chi
s6 nén), AUC AR5, AR20, AR5-R20 déu giam <0.6.
Tuaong tu, AUC clia AX5, AAx va AFres ciing gidm
$0 V@i trudc gian phé quan. Ti do, cé thé thay chi
s8 Ax va X5 trudc gian phé quan 1a 2 chi s6 c6 thé
dung dé tam soat hen khong kiém soat & muc do
chap nhan dugc (AUC=0,68). Budng cong ROC

dugc dung dé xac dinh diém cat trén két qua 10S
trong tam soat hen khéng kiém soét dua trén
cac chi sé trudc gian phé quan va dap ung gian
phé quan (thay ddi so vdi chi s6 nén). Diém cat Ia
gia tri tai do co téng dé nhay va do dac hiéu 16n
nhat (bang 3). Trudc gian phé quan, X5 va Ax la 2
chi s6 tét nhat dé danh gia hen khong kiém soat
(AUC=0,68) vdi diém cét 1an luct |a -0,36 kPa/L/s
va 2,8 kPa/L. Hai diém cat nay déu co gia tri tién
doan duong cao gan 80%. Mat khac, chi sé tot
nhat trong tam soat hen khéng kiém soat cla
dap ung gian phé quan la AAx (AUC=0,65) vGi
diém cat 1a 1,1 kPa/L, gia tri tién doan am, tién
doan duong lan lugt 1a 56,2% va 74,4%. Vay nén
chi s6 AAx khong hitu dung bang chi sé Ax trudc
gian phé quan trong viéc tam soat hen khong
kiém soat. Cac diém cat cia cac chi s6 con lai trén
I0S c6 AUC thap han nén khéng hiru dung trong
viéc phan biét kiém soat hen.
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Hinh 1. Budng cong ROC céc chi sé cta I0S trong du doén hen khéng kiém soat
so v@i danh gid cua bac silam sang
Khang tra (A) va phan luc (B) truéc gian phé quan, khang tré (C) va phan luc (D) sau gidn phé quan
va dap Ung gian phé quan cta khang luc (E) va phan luc (F). AUC dugc trinh bay bang gia tri trung

binh (KTC 95%).

Bang 3. Diém cit, d6 nhay, dé dac hiéu clia cac chi s6 10S trong tdm soat hen khong kiém soat

Gia tri tién doan Gia tri tién

Chisé Piémcit DPodénhay Do dichiéu duong (%) dodn am (%) AUC
Trudc gian phé quan

R5 (kPa.s/L) 11 0,53 0,73 54,7 24,6 0,6

R5-R20 (kPa.s/L) 29,3 0,77 0,55 76,9 55,0 0,63
X5 (kPa/L/s) -0,36 0,63 0,7 80,3 49,1 0,68
Fres (Hz) 24,9 0,5 0,75 79,6 43,5 0,65
Ax (kPa/L) 2,8 0,8 0,6 78,9 571 0,68
Pap (ing gian phé quan

AR5 0,3 0,4 0,8 77,5 39,7 0,56
AR5-R20 11,5 0,3 0,8 73,0 37,0 0,51
AX5 -0,08 0,7 0,6 78,3 51,0 0,64
AFres 13 0,8 0,4 73,0 55,2 0,6

AAx 1,1 0,8 0,5 744 56,2 0,65

IV. BAN LUAN

RGi loan chiic ndng dudng dan khi nho déng
vai trd quan trong trong ca ché bénh sinh cla
hen va lién quan truc tiép véi tinh trang hen
khong kiém soat, tuy nhién van chua dugc quan
tdm va danh gia mét cach day du. 10S da tré
thanh mot cong cu dang tin cdy trong chan doén
va theo déi hen, dac biét & tré em. Déng thai, né
cung cap thém cac thong tin hiru ich vé chic

nang vung phdi ngoai bién & bénh nhan hen so
vGi ho hap ki.

Khéo sat dac diém réi loan chic nang dudng
thd nhdé & 118 bénh nhi tham gia nghién cuu,
chuing téi ghi nhan gan moét ndra sé tré bi hen cé
tinh trang tdc nghén dudng dan khinho (42,4%).
Trong d6 tac nghén muc dé nhe chiém ty Ié cao
nhat (27,1%). Bat thudng chiic nang dudng tha
nhoé khéng cé mai lién quan véi tudi, gidi tinh
nhung lai lién quan véi tinh trang béo phi. Tré bi

31



TAP CHi NHI KHOA 2023, 16, 1

béo phi c6 nguy co bi tdc nghén dudng thd nhd
cao gap 2,86 lan (KTC 95% : 1,23-6,66) so Vdi tré
khong béo phi.

Két qua nghién ctiu con cho thay c6 moi lién
hé gilra tdc nghén duong thé nhé véi cac triéu
ching mat kiém soat hen. Cu thé, nhom tré co
bat thudng chic nang dudng dan khi ngoai bién
c6 nguy co xuat hién triéu ching vé dém cao
hon so vdi tré khong co tinh trang nay (OR= 2,28;
KTC 95%: 1,08-4,8). Nhiéu nghién ctu ciing da
chiing minh tinh trang viém tai cac dudng thé
nho déng vai trd quan trong trong bénh hen vé
dém va lam suy gidm chic nang phdi vao ban
dém(7,8,9]. Bén canh do, khi khao sat gia tri cac
chi sé chiic nang hé hap trén 10S, ching t6i nhan
thay tat ca cac chi s6 ctia nhém tré bi hen c6 giam
kha nang van déng déu cé xu huéng cao hon so
v&i nhém con lai. Trong d6, c6 su khac biét co y
nghia thong ké vé chi s6 R5-R20 va Fres gilra hai
nhom. Két qua nay cla ching toi cé nét tuang
déng véi nhiéu bao cdo nghién clu vé méi lién
quan truc tiép gitta bénh li dudng thd nho vai
bénh hen lién quan gang suc va tinh trang co
that phé quan do gang stc [10,11].

Trong danh gia kiém soat hen, ching téi so
sanh cac chi s6 dudng dan khi nho (R5-R20, X5,
Ax, Fres) va I&n (R20) trén 10S nham khao sat méi
lien quan gilta cac chi s6 nay véi dac diém lam
sang cling nhu tinh tng dung cla chdng. Két
qua cho thdy cé su khac biét c6 y nghia vé cac chi
s6 R5-R20, X5, Ax va Fres gitta nhom kiém soét va
khong kiém soat. Déng thai, théng qua viéc thiét
lap cac diém cat xac dinh tinh trang kiém soat
hen, ching téi ghi nhan cac gia tri trudc gian phé
quan (gia tri nén) dai dién cho khéng tré (R5-R20)
va phan luc (X5, Ax) ctia dudng dan khi nho cho
két qua tét nhat véi do nhay, do dac hiéu, gia tri
tién doan am, gia tri tién doan duong déu I6n
hon 0,6. Trong d6, X5 va Ax truéc dap Ung gian
phé& quén & diém cat 1an luot 1a -0,36 kPa/L/s va
2,8 kPa/L la hai chi s6 t6t nhat giup phan biét
tinh trang ki€ém soat hen & tré vai dién tich duéi
dudng cong Ién nhat (AUC= 0,68) va gia tri tién
doan duong cao nhat xap xi 80%. Tuy nhién, can
luu y 1a diém cét chia cac chi s6 nay c6 thé bi anh
hudng bsi nhiéu yéu t6 khac nhu ching toc,
gidi tinh, dé tudi, chiéu cao va chi s6 khéi co thé
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[12,13,14,15]. Do d06, can than trong khi s& dung
gia tri tuyét déi lam diém cat cho nhing tré khac
nhau vé can nang, chiéu cao hodc tuéi. Hién nay
van con rat it tai liéu tham khao vé gia tri nén clia
chi s6 10S & tré em trong nhém tudi nghién ctu
cla chidng t6i, vi vay rat can mot co sé di liéu Ion
han & tré khoé manh trudc khi thiét 1ap cac diém
cat phan tram du doan cho gia tri binh thudng &
mot nhém déi tugng.

Han ché chinh trong nghién ctu clia ching
t6i la khéng c6 gia tri tham chiéu ctia dan so6 tré
em Viét Nam dé xac dinh bénh Ii dudng dan khi
nho. Thém vao dé, thiét ké nghién clru cat ngang
khién chung téi khong thé theo déi dién tién va
dap ung clia chiic nang dudng dan khi nhé theo
thai gian, mot trong nhiing dac diém quan trong
trong sinh li bénh hen phé quan. Bén canh do, c&
mau nho cling nhu khéng ¢ nhém doéi chiing
khién cho nghién ctu clia ching t6i c6 tinh khai
quat khéng cao va gidi han vé do tin cay. Mot
nghién cuu vdi thai gian theo déi dai hon va dan
s6 nghién cttu déng hon la can thiét nham danh
gia chinh xac, day du dac diém bénh li dudng
dan khi nhé & bénh nhan hen néi chung va tré
em hen néi riéng.

V. KET LUAN

Nhin chung, viéc danh gia va theo déi chuic
nang dudng dan khi nhé & bénh nhan hen cung
cap thém nhiéu théng tin hitu ich giup cac nha
lam sang trong viéc dua ra chién lugc diéu tri
thich hgp cho tling ca thé. 10S véi doé nhay va
do dac hiéu cao trong khao sét tdc nghén dudng
thd sé [a mét phuaong tién dang tin cay dugc lua
chon dac biét véi déi tugng bénh nhan tré nho.
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