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Thong khi ap lwe dwong khong xam lan cho tré bi hen cap tinh: phén
tich tong hop cac thir nghiém ngiu nhién c6 doi chirng
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Tom tat

Pit vin dé: Thong khi ap lyc dwong khong xam lan
(NPPV) c6 thé ¢6 hiéu qua & tré bi hen cip tinh. Tuy
nhién, bang chimg 1am sang van con han ché. Muc
tidu cua phén tich tong hop 1a danh gia mot cach c6
hé théng tinh hiéu qua va an toan ciia NPPV trong
diéu tri tré bi hen cép tinh.

Phuong phap: Cac thir nghiém ngau nhién co d6i
chung c6 lién quan duoc ldy tir cac ngudn dién tir,
bao gém co s¢ dir liéu PubMed, Embase, Cochrane's
Library, Wanfang va CNKI. Anh hudng cua tinh
khong dong nhit tiém an da duoc tinh dén trude khi
str dung mo hinh hiéu Gng ngiu nhién dé téng hop
két qua.

Két qua: Tong cong co 10 RCT lién quan dén 558
tré bi hen cap tinh dugc dua vao phan tich tong hop.

So véi diéu tri thong thuong don thuan, viéc st dung
thém NPPV da cai thién dang ké cac thong s khi
trong mau sém nhu dg bao hoa oxy (chénh l¢ch trung
binh [MD]: 4,28%, khoang tin cdy 95% [CI]: 1,51
dén 7,04, p=0,002; I> = 80%), 4p luc riéng phan cia
oxy (MD: 10,61 mmHg, khoang tin cdy 95%: 6,06
dén 15,16, p<0,001; I?> = 89%) va ap luc riéng phan
cua carbon dioxide (MD: —6,29 mmHg, khoang tin
cay 95%: —9,81 dén—2,77, p<0,001; I>=85%) trong
mau dong mach. Hon nita, NPPV ciing lién quan dén
viéc giam tan s6 ho hap sém (MD: —12,90, 95% CI:
—22,21 dén —3,60, p = 0,007; I> = 71%), cai thién
diém triéu ching (SMD: —1,85, 95% CI: —3,65 dén
—0,07, p=0,04; I> = 92%) va rit ngin thoi gian nam
vién (MD: —1,82 ngay, CI 95%: —2,32 dén —1,31, p
< 0,001; I> = 0%). Khong c6 tac dung phu nghiém
trong nao lién quan dén NPPV dugc béo céo.
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Két luan: NPPV 6 tré bi hen cép tinh c6 lién quan
dén cai thién trao di khi, giam tan s6 ho hép, diém
tridu chimg thap hon va thoi gian nam vién ngan hon.
Nhimg két qua nay cho thdy NPPV c6 thé hiéu qua
va an toan nhu phuong phéap diéu tri thong thuong
dbi v&i bénh nhi bi hen cép tinh.

Gi6i thiéu

La mdt bénh man tinh phé bién & tré em, cac dot hen
suyén tram trong hodc cic con cip tinh di tré thanh
mot trong nhitng 1y do phd bién nhat khién tré phai
dén khoa cép cuu hodc nhap vién (1, 2). Mac du hen
cap tinh ning c6 thé phong ngira dugc nhung né 1a
nguyén nhan hang dau giy tir vong ¢ bénh nhi, dic
biét & bénh nhan & cac qubc gia dang phat trién (3,
4). Con hen cip tinh dé cap dén céac triéu ching ho
hap tién trién (tho kho khé, ho hoidc kho tho) va suy
giam chirc nang phdi (3, 4). Vé mit sinh 1y bénh, con
hen ning duoc dic trung boi co that phé quan, viém
duong ho hap, tic nghén chit nhay va mat can bang
gitra thong khi va tudi mau (5). Theo do, liéu phap
thong thuong cho bénh hen ning céap tinh bao gdm
cai thién nhanh chong tinh trang tic nghén duong thd
va bo sung oxy dé diéu chinh tinh trang thiéu oxy va
ngin ngira tai phat (5). Bat chap nhiing nd luc nay,
mot sd tré bi hen nang cép tinh van tiép tuc co cac
tridu ching kho thd va suy ho hp co thé phat trién ¢
nhitng bénh nhan nay (6). Dbi voi nhimng tré nay,
thong khi ap luc dwong khong xam l4n (noninvasive
positive-pressure ventilation, NPPV) da duoc dé xuit
12 mot phwong phap diéu tri hiéu qua bd sung (7). V&
mat Iy thuyét, viéc sir dung sém NPPV & tré ¢ nguy
co cao bi hen ning cap tinh c6 thé lam giam cong thd
va c6 thém thoi gian dé diéu tri bﬁng thudc dat duoc
hiéu qua ti da, tir d6 giam nguy co suy ho hap va
nhu cau thé may sau d6 (8). Mic du cac quan sat 1am
sang thuc nghiém ung hd vi¢c st dung NPPV cho tré
bi hen ning cip tinh, vAn con thiéu bang chiung dua
trén cac thir nghiém lam sang (9 — 11). Trong phéan
tich tong hop nay, chiing toi nham muc dich danh gia
mot cach co hé théng hi€u qua va do an toan cua
NPPV ddi véi tré bi hen cap tinh bang cach tom tat

két qua cta cac thir nghiém ngau nhién c6 d6i chimg
(RCT).

Phuong phap

Trong qua trinh thiét ké va thuc hién, nghién clru ndy
tudn theo cac nguyén tic PRISMA (Cac muc béo céo
vu tién danh cho danh gia hé théng va phan tich tong
hop) (12, 13) va S6 tay Cochrane (14).

Chién luge tim kiém

Céc chién lugc sau day duogc su dung dé tim kiém co
s& dir liéu PubMed, Embase, Thu vién Cochrane,
Wanfang va Co so ha tang tri thie qudc gia Trung
Quéc (CNKI): (1) “khong xam 1an” HOAC “khong
xam 1an” HOAC “éap luc tich cuc” HOAC “ap luc
tich cuc” HOAC “hd trg ap luc” HOAC “hd tro ap
luc” HOAC “dudng thd duong” hodc “dudng thé
duong” HOAC “kiém soat ap luc” HOAC “kiém soat
ap luc” HOAC “hai cap d6” HOAC “NPPV” HOAC
“NIPPV” HOAC “CPAP ” HOAC “BiPAP” HOAC
“thong khi” HOAC “thong khi”; (2) “hen suyén”
HOAC “thé kho khe” HOAC “thé kho khe”; (3) “tré
em” HOAC “tré em” HOAC “vi thanh nién” HOAC
“nhi khoa” HOAC “nhi khoa” HOAC “tré so sinh”
HOAC “tré so sinh” HOAC “so sinh” HOAC “tré
méi biét di”; va (4) “ngdu nhién” HOAC “ngiu
nhién” HOAC “ngau nhién” HOAC “ngiu nhién”
HOAC “gia dugc”. Chi nhitng nghién cttu ¢6 sy tham
gia cua con ngudi va dugce xuit ban dudi dang bai
bao dai trén mot tap chi dugc binh duyét méi duoc
xem xét. Ngoai viée tim kiém co s¢ dir liéu cudi
cung, cac tai liu tham khao dén cac bai danh gia c6
lién quan va céc bai bao gbc ciing dugc diéu tra. Lan
tim kiém co s dit lidu gan day nhat duoc thyc hién
vao ngay 31 thang 12 nam 2022.

Luwa chon nghién ciru
Nguyén tic PICOS duoc tudn theo trong viéc chi
dinh céc tiéu chi dua vao phan tich tong hop.

e P (bénhnhan): Tré em (<18 tudi) dugc chan doan
xé4c dinh méc bénh hen cép tinh.
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e [ (can thi¢p): Mgt nhom diéu tri NPPV dua trén
li¢u phap thong thuong.

e C (ddi chimg): Mot nhom d6i chimg chi dung liéu
phép thong thuong.

e O (két qud): Su khac bi¢t gitta cadc nhom vé su
thay d6i ctia mot hodc nhiéu két qua sau: (1)
nhiing thay d6i cip tinh vé cac thong sb phén tich
khi mau (blood gas analysis, BGA) dugc danh
gia trong vong bdn gio sau khi diéu tri NPPV,
bao gdm d6 bdo hoa oxy (Sa0a), ap luc riéng
phan cua oxy (PaO) va ap luc riéng phan cia
carbon dioxide (PaCO>) trong mau dong mach;
(2) nhiing thay ddi cap tinh vé nhip ho hap (RR)
va/hodc diém sb cac tridu chimg 1am sang cia
bénh hen suyén [ching han nhu Diém hen suyén
lam sang (Clinical Asthma Score, CAS)] trong
vong bbn gid sau khi diéu tri NPPV; va (3) thoi
gian nam vién (length of hospitalization, LOH).

e S (thiét ké nghién ctru): RCT nhém song song
hodc chéo dugc xuat ban dudi dang bai bao day
du bang tiéng Trung hoic tiéng Anh.

Cac nghién ctru khong ngau nhién, nghién
ctru thu nhan bénh nhan nguodi 16n, nghién ctu véi
bénh nhan nhi mic cac bénh hé hip khac ngoai hen
cap tinh, nghién ctru khong co su can thiép cia NPPV
hodc nghién ctru khong bao cio két qua lién quan déu
bi loai trir. Cac nghién ctru v6i éng théng miii luu
luong cao (high-flow nasal cannula, HFNC) cling bi
loai trir vi HFNC khong phai 1a mgt dang NPPV. Sy
khéc biét chinh gitta HFNC va NPPV la so véi
HFNC, NPPV c¢6 thé tao ra téc do dong khi va ap luc
duong thd duong cao hon nhiéu (15). Trong thuc
hanh 1am sang, HFNC dugc st dung nhu diém trung
gian gitra cac thiét bi oxy luu luong thip va NPPV
(15). Nghién ctru ¢6 ¢& mau 16n nhét duoc dua vao
phan tich tdng hop cho cac nghién ciru cb quan thé
bénh nhan trung lap.

Thu thap dit liéu va danh gia chit lwong

Hai tac gia lam viéc doc lap vé tim kiém co s¢ dir
lidu, thu thap dir liéu va d4nh gia chét lugng. Néu c6
bat ky bat dong nao, chung s€ dugc thao luan vai tac

gia trong tmg. Chung ti di thu thap thong tin vé tac
gia dau tién clia timg nghién ctru, ndm xuat ban, qudc
gia nghién ctru, thiét ké nghién ctru (mu hodc nhin
m¢), thong tin bénh nhan (chén doan, s6 luong bénh
nhan va tudi trung binh), bdi canh 1am sang, chi tiét
vé diéu tri va kiém soat NPPV, diéu tri thoi gian va
két qua. Cong cu Nguy co sai léch Cochrane duoc st
dung dé danh gia chét luong cia cac RCT dugc dua
vao (14) bﬁng cach chi dinh cac chudi ngau nhién,
che gidu sy phan bd, 1am mi ngudi tham gia va nhan
su, lam mu nguoi danh gia két qua, dir lieu két qua
khong day du va bao céo két qua co chon loc.

Phan tich thong ké

Su khac biét trung binh (MD) véi khodng tin cay
95% thé hién tac dong cua NPPV ddi véi cac thong
s6 BGA, RR va LOH (CI). Béi vi cac diém s khac
nhau da duoc st dung, nén tac dong cia NPPV ddi
v6i diém sd triéu chimg 1am sang duoc trinh bay dudi
dang chénh 1&ch trung binh tiéu chuan hoa (SMD) va
khoang tin cdy 95%. Bai kiém tra Q ctia Cochrane
duoc str dung dé danh gia tinh khong dong nhét (14).
Théng ké I ciing da dugc tinh toan va I2 > 50% biéu
thi tinh khong ddng nhét dang ké (16). M6 hinh hiéu
tmg ngau nhién d3 dugc s dung khi tinh toan céac
phan thh gdp vi nd xem xét tinh khong dong nhit
tiém 4n va mang lai két qua téng quat hon (14) bé
danh gia xem mdi nghién ciru anh hudng nhu thé nao
dén két qua tong hop, cic phan tich tic dong dugc
thyc hién bang cach loai bo timg nghién ctru mot khoi
phan tich tong hop (14). Kiém tra tryc quan cac biéu
d6 hinh phéu va thir nghiém bt d6i xtmg hdi quy ctia
Egger duoc st dung dé danh gia do léch xuat ban
(17). Theo huéng dan trong Cam nang ciia Cochrane,
cac nhom can thi€p chung trong cac nghién ctru cod
nhiéu so sanh duoc chia déu va dua vao dudi dang so
sanh doc 1ap dé tranh 18i don vi phén tich (14). Su
khac biét v6i p < 0,05 duoc coi 13 ¢6 y nghia théng
ké. Cac goi phan mém RevMan (Phién ban 5.1;
Cochrane, Oxford, Vuong qudc Anh) va Stata (Phién
ban 12.0; Stata Corporation, College Station, TX) da
duogc sir dung dé tién hanh phan tich thong ké.
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Két qua

Tim kiém tai li¢u

So db tién trinh nghién ctru dugc thé hién trong Hinh
1. Tém lai, tim kiém co s& dit liéu cho ra 1.133 bai
béo va 961 bai trong s6 d6 dugc tim thay sau khi loai
bo cac ban ghi trung 1dp. Sau do, 935 bai bao bi loai
dira trén tiéu dé va phan tom tat, cha yéu 1 do chiing
khong lién quan gi dén muc tiéu cua phan tich téng
hop. Tong cong 16 trong sd 26 bai bao da nhan dugc
danh gia toan van sau d6 da bi loai bo vi nhiing 1y do
dugc trinh bay trong Hinh 1. Mudi RCT (17-26) cubi
cung da dugc xéac dinh 1a di tiéu chuan dé phan tich
tong hop. (xin xem ban gbc)

Piic diém nghién ctru va chat hrong dir lidu
Béng 1, 2 cung cip ban tom tit cac nghién ctru dugc
dua vao. Nhin chung, 10 RCT (18 — 27) lién quan
dén 558 tré bi hen cép tinh dwoc dua vao phan tich
tong hop. Nhitng nghién ctru nay dwoc thyc hién &
Hoa Ky va Trung Qudc va dugc xuat ban tir nim
2004 dén nam 2021. V& thiét ké nghién ctru, tat ca
cac nghién ctru dugc thu nhan déu 1a RCT nhém song
song ngoai trr mot RCT chéo (18). Hai nghién ctu
da dugc thuc hién tai phong cham soc dac biét danh
cho tré em (PICU) (18, 22) va mot & khoa cép ctru
(25). Cac nghién ctru con lai dugc thuc hién tai cac
khoa nhi (19 — 21, 23, 24, 26, 27). C& mau cua cac
nghién ctru dugc dua vao con han ché, dao dong tur
20 dén 94. P tudi trung binh cua tré em 1a tir 3,2 dén
8,6 tudi va ty 18 nam gidi 1a 51% dén 72%. Pdi véi
cac bénh di kém, ba nghién ctru da loai trir nhitng
bénh nhén ¢6 con méc cac bénh phéi khac, bénh tim
bam sinh hodc suy tim (23, 25, 27). Céac liéu phap
thong thuong bao gém thude chii van beta 2 dang hit
va corticosteroid tiém tinh mach, duoc can br:ing gitra
nhém can thiép va nhém déi ching, nhu da dé cap
trong cac nghién ctru ban dau. Bén canh liéu phép
thong thudng, NPPV duoc ap dung bd sung & nhimng
bénh nhan thudc nhom can thi¢p, trong khi nhitng
bénh nhén thudc nhom ddi chung chi dugc diéu trj
thong thudng (bao gdm ca bo sung oxy). Dbi véi cac

mo hinh NPPV, 4p luc dudng thd duong hai cap do
(bi-level positive airway pressure, BiPAP) da dugc
su dung trong bay nghién ctru (18 — 20, 22 — 24, 26)
va cac md hinh khac nhu thong khi hd tro ap luc
(pressure support ventilation, PSV) va ap luc duong
cudi thi thd ra (positive end-expiratory pressure,
PEEP) va é&p luc thé ra duong (positive expiratory
pressure, PEP) da dugc su dung trong cac nghién ctru
khac (21, 25, 27). Theo dinh nghia, BiPAP cung cép
ap luc duong thé duong dugc cai dat trong thi tho ra
va ap luc cao hon trong thi hit vao dé hd tro nd lyc
hit vao (28); PSV 1a mot ché do thé may ap luc duong
trong d6 bénh nhan kich hoat tirng nhip théd, c6 thé
duogc str dung v6i PEEP (29); PEEP dé cap dén ap
lwc duong sé& duy tri trong duong thé vao cudi chu ky
h6 hap (két thic thd ra) 16n hon ap luc khi quyén &
bénh nhan thé may (30); PEP cung cap ap luc nguoc
cho duong thé trong thi thé ra, diéu nay duoc ky
vong s& cai thién tinh trang ho hip trong con hen cip
tinh bang cach huy dong cic phé nang bi xep, ddo
nguoc tinh trang xep phéi va cai thién sy mét can
bang théng khi-tudi mau (25). Thoi gian quan sat
dién ra trong PICU trong mdt nghién ctru (18) va
trong thoi gian nam vién ¢ nhitng nghién ciru khac
(19 — 27). St dung Cong cu nguy co sai léch cua
Cochrane, Bang 3 cung cap phan tich chi tiét vé cac
RCT dugc dua vao. Mot nghién ctru dugc chon la mu
doi (25), trong khi nhitng nghién ctru khac 1a nhan
mo (18 — 24, 26, 27). Ba nghién ctiru da bao céo chi
tiét vé viéc tao chudi ngdu nhién (19, 21, 27) va chi
tiét vé viéc che gidu phan bd khong duoc bio cdo.
Khong ¢ bang chimg nao vé dir liéu két qua khong
dﬁy du, bao cao c6 chon loc hoac cac nguén sai léch
khac dugc phat hién ddi voi tat ca cac RCT dua vao.

Két qua vé hiéu qua: thay ddi cap tinh cac
thong s6 BGA

Tong hop két qua cua bdn nghién ctru (19, 21, 23,
27) bao gdm 277 bénh nhan cho thiy so véi chi didu
tri thong thuong, viéc st dung thém NPPV da cai
thién dang ké SaO, (MD: 4,28%, CI 95%: 1,51 dén
7,04, p=0,002; I = 80%; Hinh 2A) trong vong bdn
gior sau khi bat dau tri liéu.
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BANG 1. Pic diém cta bénh nhan duge dua vao.

Country  Design

Diagnosis

Patient Age Male

Severity Comarbidities

number | (years) (%) score
Thill 2004 USA R, OL, | Children with increased work | PICU 20 Median: 4 NR | CAS: 3-8 MR
CO [ of breathing, wheezing, and
{ Spsptit i £ Gk & [ I L
Yuan 2011 China R, OL | Children with acute severe Pediatric 40 | Mean: o0 | NR HE: 17.5%
| asthma ward 79+1.1 |
He 2011 I China I R, OL ' Children with acute severe I Pediatric 57 Mean: I 561 | NR ! MR
| asthma | ward 156+19 |
Chen 2011 China R, OL | Children with acutc scvere Pediatric 60 ' Mean: &0 NR HF excluded
| asthma ward BA+23
I Basnet 2012 m _R.._DL I_L'.I;J]d_:cn with acute severe _P_IK-:I-.p 20 I"[_c;:ll.m-l ._55 | CAS; 3-8 NR
| asthma
Liu 2012 China R, OL | Children with acute severe Pediatric 94 | Mean: 62E | NR Children with other
| asthma ward | 3211 pulmonary diseases, CHD, or
| | | HF excluded
Yang 2014 China R, OL | Children with acute severe I Pediatric 52 NR NR NR | N
| asthma ward
Mavananda USA R. DB | Children with acute asthma ED 52 Mean: 712 PAS: 7-12 Children with other
017 | exacerbations [7B+42 pulmonary diseases, CHD, or
| HF excluded
| Gao Iﬂl.ﬂ. “Ciﬂna l FL DL . L‘h]]drc'n w.jih acute severe : l':'lr.\:llmtrif an .\-{mn: l :_r.I.Il’i I '\R ; .\R
| asthma ward 57121
Jiang 2021 l China “R.. OL E.a!drcn with acute severe “P‘:di.ltri.c a3 E.’.'i\-I:'.z.n: [ 53 "\!R [ C]‘Li]dr.cn witlh other
| asthma ward |32+15 pulmonary discascs, CHD, or

Ngoai ra, két qua gop cia 5 nghién ctu (19,
21, 23, 26, 27) bao gdm 357 bénh nhan chi ra rang
NPPV ciing cai thién PaO, (MD: 10,61 mmHg, CI
95%: 6,06 dén 15,16, p < 0,001; I> = 89%; Hinh 2B)
va PaCO, (MD: —6,29 mmHg, 95% CI: —9,81 dén
—2,77, p < 0,001; I> = 85%; Hinh 2C) so véi nhém
chimg chi diéu tri thong thuong. Két qua khong bi
anh huong bang cach loai trir mot nghién ctru tai mot
thoi diém khoi phan tich.

Két qua vé hiéu qua: thay doi cap tinh vé
RR va diém triéu chirng

Két qua tong hop cua hai nghién ctu (18, 22) bao
gdm 60 bénh nhan cho thdy NPPV ciing lién quan
dén tan s6 ho hap giam sém (MD: —12,90, CI 95%:
—22,21 d&n —3,60, p = 0,007; I> = 71%; Hinh 3A).
Ngoai ra, ba nghién ctru (18, 22, 25) da bdo céo su

HF excluded

thay ddi vé diém sb tridu ching sau khi diéu tri.
Trong sb d6, diém hen 1am sang (CAS) di duogc bao
c4o trong hai nghién ctru (18, 22), ddy 13 diém muc
do nghiém trong dua trén tri€u chung cta bénh hen
cép tinh két hop ba linh vuc, chéng han nhu ting
cong tho, thd kho khé va kho thd (31). Trong mdt
nghién ctru khac (25), diém hen phoi (PAS), 1a hé
théng tinh diém murc dd nghiém trong cua bénh hen
suyén & tré em, bao gém cac thudc do vé nhip tho,
d6 bdo hoa oxy, két qua nghe phoi, co rit va cac tridu
chung kho thd (32). Sau do, tong hop két qua ciia ba
nghién ctru (18, 22, 25) bao gdm 112 bénh nhan da
chtng minh rang NPPV c6 thé cai thién dang ké diém
tri¢u chung (SMD: —1,85, CI 95%: —3,65 dén —0,07,
p = 0,04; I = 92%; Hinh 3B) trong vong bén gid sau
khi bat dau diéu tri cho tré bi hen cip tinh so voi
nhom chimg chi diéu tri thong thudng.
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BANG 2. bic diém cuta can thi¢p va két qua dugc bao céo.

Background treatment Intervention mode and Control Observation  Outcomes
ventilatory settings duration reported
Thill 2004 Inhaled beta 2-agonists (continuous nebulized | BiPAP, SIT model, with a tight-fitting, nasal | High-flow oxygen | During ICU stay | RR, and CAS
albuterol, 10 mg/h), and intravenous mask, with an IPAP of 10 cm H;O and an | supplementation
corticosteroids {methylprednisolone, 1-2 mg/ EPAP of 5 cm H;0, with humidification,
kg) nebulized beta 2-agonists, and supplemental
| oxygen administered
Yuan 2011 | Anti-bronchospasm (including inhaled beta 2- | PSV + PEEP, SIMV model, nasal mask, PSV: | Nasal oxygen During Sa0y, Pa0y,
agonists and intravenous corticosteroids), 10-20 cm H;OD, PEEP: 3-5 cm H0O supplementation hospitalization PaCO;
expectorant, correction of acid-base, water-
| clectrolyte balance, and treatments for HF if
nEcessary L Il L
| He 205_ Inhaled beta 2-agonists and intravenous | BiPAP, 5/T model, with a Izlg_hl:ilhn_g nasal | Nasal oxygen During LOH
corticosteroids mask, with an IPAP of 5-10 cm H;O and an | supplementation hospitalization
EPAP of 2-3 cm HaO
Chen 2011 Anti-bronchospasm (including inhaled beta 2- B BiPAP, /T model, with a tight-fitting nasal | MNasal oxygen During Sa0;, Paly,
agonists and intravenous corticosteroids), mask, with an IPAP of 5-10 cm H;O and an | supplementation hospitalization PalCOs, and LOH
| expectorant, correction of acid-base, water- EPAP of 3-3 cm HaO
| electrolyte balance |
Basnct 2012 | Continuous nebulized albuterol {0.5 mg/kg: | BiPAF, masks with gel scals, with an IPAF of | Oxygen During RR, CAS, and
maximum, 13 mg/kg), intravenous 8 cm HO and an EPAP of 5 an HyO, supplementation hospitalization LOH
methylprednisolone 2 mg/kg/day (maximum, humidification, albuterol, and supplemental
80 mg/day). Magnesium sulfate and helium- oxygen administered
| oxygen (heliox) mixture added at the attending
physician’s discretion |
Liu 2012 Inhaled beta 2-agonists and intravenous BiPAP, 5/T model, with a tight-fitting nasal | Oxygen During Sa(y;, Pady,
corticosteroids mask, with an IPAP of 5-10 cm H;O and an | supplementation hospitalization PalC0,
EPAP of 2-5 cm H,O
Yang 2014 Anti-bronchospasm (including inhaled beta 2- | BiPAP, 5/T model, with a tight-htting nasal | Oxygen During LOH
agonists and intravenous corticosteroids), mask, with an IPAP of 5-10 cm HyO and an | supplementation hospitalization
expectorant, correction of acid-base, water- EPAP of 2-3 cm HaO
| electrolyte balance |
| Mavananda | Combined nebulized ipratropium bromide | PEP, flow rate {start at 5 L/min), airway Oxygen During PAS
M7 0.5 mg and albuterol (2.5 mg for less than 20 kg, | pressure (10-20 cm HzO), and number (4 supplementation hospitalization
5 mg for 20 kg or more) for a total of 3 doses, [ cycles) and duration of cycles (12 breaths
and systemic steroids {prednisone 2 mgfkg to a | per cycle)
maximum of 60 mg or dexamethasone 0.6 mg/
kg to & maximum of 16 mg) |
Gao 2018 Anti-bronchospasm {(including inhaled beta 2- | BiPAF, S/T model, with a tight-fitting nasal | Oxygen During Pady, PaC0a
agonists and intravenous corticosteroids), mask, with an IPAP of 12-15 cm HzO and | supplementation hospitalization
expectorant, correction of acid-base, water- an EPAP of 2-5 cm H;0O
electrolyte balance |
Jiang 2021 Anti-bronchospasm (including inhaled beta 2- | PEEP, /T mode, with a tight-htting nasal | Oxygen During Sa0;, PaOy,
apgonists and intravenous corticosteroids), mask, with EPAP of 3-3 cm H;O supplementation hospitalization PaC0y

expectorant, correction of acid-base, water-
electrolyte balance

Két qua hi¢u qua: LOH

Bon nghién ciru bao gom 189 bénh nhan di bao céo
két qua cia LOH (19, 20, 22, 24). Phén tich téng hop

cho thiy LOH da giam dang ké ¢ bénh nhan nhi bi
hen cép tinh duoc diéu tri NPPV so v6i nhém chimg

chi diéu trj thong thuong (MD: —1,82 ngay, CI 95%:
—2,32 dén —1,31, p < 0,001; I = 0%; Hinh 4).
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BANG 3. Nghién ctru danh gia chat luong thong qua cong cu sai 1éch rii ro ctia Cochrane.

Study Random Allocation Blinding of Blinding of Incomplete Selective Other
sequence concealment participants outcome outcome data reporting = sources of
generation assessment addressed bias

Thill 2004 Unclear Unclear High risk High risk Low risk | Low risk Low risk

Yuan 2011 Low risk Unclear High risk High risk Low risk Low risk Low risk

He 2011 Um_:ka.r Und.c_ar High risk High ris_k Low risk LEWLILE". Low risk

Chen "1-1511 Low risk Unclear High nsk High risk Low risk Low Jl.'lec Low nsk

| Basnet 2012 | Unclear Unclear High risk High risk | Low risk Low risk Low risk

Liu 2012 L Unclear Unclear : High risk : High risk | Low risk Low risk Low risk

Mavananda Unclear Unclear Low risk Low risk Low risk Low risk Low risk

2017

Gao 2018 Unchear j Unclear I High risk High risk Low risk Low risk Low risk

Jiang 2021 Low risk | Unclear High risk _Hz_gh risk Low risk | Low risk Low risk
A NPPV Control Mean Difference Mean Difference
2LUdY Or o - 3 fear =]l i feigh . Bandom. 334 Aoy g2 e Ll
Yuan 2011 533 751 20 189 559 20 19.0% 344 [0.66,7.54) ™
Chen 2011 1448 372 30 951 44 30 276% 4.97 [2.91, 7.03] —
Liu 2012 328 424 46 191 521 48 282% 1,37 [-0.55, 3.29] =
Jiang 2021 497 45 42 423 T3 41 252%  7.40(4.78,10.02) ——
Total (95% CI) 138 139 100.0% 4.28 [1.51, 7.04) -
Heterogeneity: Tau® = 6.10; Chi® = 14.64, df = 3 (P = 0.002); * = 80% PP 2 1
Test for overall effect: Z = 3.03 (P = 0.002) Favours conltrol  Faveurs NPPV
B NPPV Control Mean Difference Mean Difference
- L » - J A5 - §LAFT - Jlg ol : LY E, l.- A MO, 3 J
Yuan 2011 19 B 20 13 6 20 20.1% 5.00 [2.28, 9.72) =i
Chen 2011 423 121 30 222 86 30 176% 20.10[14.79, 25.41) . e
Liu 2012 2588 101 46 167 101 48 195% 9.18 [5.10, 13.26) ¥
Gao 2018 285 T2 40 12 8.5 40 Z204% 13.50[10.05, 16.95] .
Jiang 2021 189 37 42 13 44 41 224% 5.90 [4.15, 7.65] -
Total (95% CI1) 178 178 100.0%  10.61 [B.06, 15.16] "“‘
Heterogeneity: Tau? = 23.26; Chi® = 36.52, df = 4 (P < 0.00001); I* = B9% 2u .1:[:- 3 1’{, qu
Test for overall effect: Z = 4.57 (P < 0.00001) Favours control  Favaurs NPRV
C

ULy O il oial wilelsie 13 i CROIT, S350 5 1

Yuan 2011 23 9 20 15 8 20 154%  -B.00[-13.58,-2.42 S

Chen 2011 27 728 30 113 115 30 17.0% -1570[-2057.-10.83) — *

Liu 2012 856 52 46 646 63 48 227% -2.12 [-4.45, 0.21)] -

Gao 2018 45 82 40 1125 51 40 213%  -3.75[6.74,-0.78) -

Jiang 2021 105 41 42 58 48 41 235%  -4.70[-662 -2.78] -

Total (95% CI) 178 179 100.0%  -6.20 [-9.81, -2.77)] b

Heterogeneity; Tau® = 12.76; Chi* = 26.03, of = 4 (P < 0.0001); I* = 85% TR R F

Test for overall effect: Z = 3.51 (P = 0.0005) Favours NPPY Favours control
HINH 2. So d6 rimg dé phan tich tong hop danh gia anh hudng cuia NPPV dén nhitng thay ddi cip tinh cua cac
thong s6 BGA ¢ tré em bi hen cép tinh; (A) Phan tich tong hop vé anh huéng cia NPPV dén SaO,; (B) Phén tich
tong hop vé anh hudng cua NPPV 1én PaOs; va (C) phan tich téng hop vé anh hudng ciia NPPV 1én PaCOs..
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A NPPV Control Mean Difference Mean Difference
Lt | n i L | | Rancdom. 390 RANQOm. 39
Thill 2004 32 6.2 20 495 139 20 51.6% -17.50[-24.17, -10.83] =
Basnat 2012 -7 10 10 1 &7 10 48.4% -8.00 [-15.46, -0.54] &
Total (95% Cl) 30 30 100.0% -12.90 [-22.21, -3.60] *
i 1 = Chi* = Ldf=1 =, 2=T + t ' f ¥
Heterogeneity: Tau? = 32.09; Chi* = 3.46, df (P = 0.06) 1% 20 -10 0 10 20

Tast for overall effect £ = 2.72 (P = 0.007)

Favours NPPY Favours control

Std. Mean Difference

Std. Mean Difference

NEICIT CLa T G (o

Thill 2004 1.2 333%  -2.93[-3.85,-2.01) ——

Basnet 2012 4 148 W -05 132 10 31.3% -2.39[-3.80, -1.19] —&—

Navananda 2017 002 148 28 04 117 26 353% -0.38 [-0.93, 0.17)

Total (95% CI) 56 56 100.0%  -1.86 [-3.65, -0.07] —~ai—
Heterogeneity: Tau® = 2.29; Chi° = 25.86, df = 2 (P < 0.00001); 1" = 92% j‘ ?_ o 2 :i

Test for overall effect; Z = 2.04 (P = 0.04)

Favours NPPY  Favours contiol

HINH 3. Céc so db rimg dé phan tich tong hop danh gia anh huong cia NPPV dén nhimg thay d6i cap tinh cua
RR va diém sd triéu chimg & tré bi hen cap tinh; (A) Phan tich tong hop vé anh hudng cia NPPV dén su thay doi
cap tinh ciia RR; va (B) phan tich tong hop vé anh huong ctia NPPV dbi véi su thay ddi cap tinh cta diém sé triéu

chung.
NPPV Control
] R 3 A [ .
He 2011 42 17 26 59 21 31 261%
Chen 2011 556 24 30 TBT 248 0 166%
Basnat 2012 T 42 M0 7.5 185 10 31%
Yang 2014 4111 26 58 14 26 542%
Total (95% CI) 92 97 100.0%

Heterogeneity: Tau® = 0.00; Chi* = 1,49, df =3 (P = 0.68) = 0%
Test for overall effect Z = 7.07 (P < 0.00001)

Mean Difference Mean Difference
Random. 95% a mEEE!H
-A.70 [-2.69, -0.71) 5
231[-365,-107) —
-0.50 [-3.34, 2.34] e
-1.80 [-2.48, -1.12] —
-1.82 [-2.32, -1.31) <>
2 4 0 1 2

Favours NPPV Favours control

HINH 4. So d6 rimg dé phan tich tong hop danh gia anh huong cia NPPV dén LOH.

Két qua vé tinh an toan: ty 1¢ xay ra cac tac
dung phu

Trong ca hai nghién ctru dugc dua vao, khQng co tac
dung phu nghiém trong nao lién quan dén NPPV
duoc bao céo.

Sai 1éch xuét bén

So dd phéu cho cac phan tich tong hop so sanh tac
dong cia NPPV trén Sa0,, PaO,, PaCO, va LOH

duoc hién thi trong Hinh 5A-D. Tinh ddi xtng ctia
cac 0 nay cho thay nguy co sai léch xuit ban thip.
Céc thtr nghiém hoi quy ciia Egger da khong duoc
thuc hién do sé luong nghién ctiru duoc dua vao con
han ché (bbn hodc nim nghién ctiru cho mdi két qua).
Chi c6 hai hodc ba nghién ctru dugc dua vao, gay kho
khan cho viéc udc tinh d6 1éch xuit ban 1am co s&
cho cac két qua khac.
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HINH 5. So d6 phéu danh gia xu huéng xuét ban ctia cac phén tich tong hop. (A) So d6 phéu dé phan tich tong
hop Sa0z; (B) So d6 phéu dé phan tich tong hop PaO»; (C) So d6 phéu dé phan tich tong hop PaCO»; va (D) so

d6 phéu dé phan tich tong hop LOH.

Thao luan

Trong phan tich tong hop ndy, chung t6i di thu thap
tat ca cac RCT c6 san dé danh gia hiéu qua va do an
toan caa NPPV dbi véi tré bi hen cap tinh. Két qua
cho thay NPPV dura trén liéu phap thong thuong c6
thé cai thién dang ké qua trinh trao d6i khi trong vong
bdn gid sau khi bit dau diéu tri, bang chimg 1a Sa0,
duoc cai thién, PaO; tang va giam PaCO; so voi chi
diéu tri thong thuong. Hon nita, diém RR va tridu
chtimg hen suyén ciing dugc cai thién rd rét trong
vong bdn gid sau khi bat dau NPPV. LOH ciing giam

dang ké ¢ nhiing tré nhan dugc NPPV. Khong c6 tac
dung phu nghiém trong nao lién quan dén NPPV
duogc bao céo. Nhitng phét hién nay cho thay NPPV
c6 thé 12 mot chién luge didu tri hiéu qua va an toan
bén canh phuong phap diéu tri thong thudng cho
bénh nhi bi hen cap tinh.

Theo hiéu biét tot nhét ctia chiing t6i, chua co
nhiéu phan tich téng hop kiém tra chirc ning cua
NPPV & tré bi hen cép tinh. Trong phan tich tong hop
nady, chung t6i da truy xuat cac RCT c6 lién quan tir
nim co sé dir lidu dién tir phd bién & Anh va Trung
Qudc va tom tit bang chung hién tai vé hiéu qua va
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dd an toan ciia NPPV d6i véi tré bi hen cép tinh. Do
nhiing khéc biét tiém 4n vé tinh trang bénh va kha
nang diéu tri ¢ tré em va ngudi 16n bi hen cap tinh (4,
33), chung t61 da lya chon can than cac nghién clru
chi bao gém cac bénh nhan nhi. Ngoai ra, chi c6 RCT
duoc dua vao, co kha ning giam thiéu anh hudng ctia
cac bénh nhan gay nhiéu hoic dac diém nghién ctru.
Hon nita, nhiéu két qua da dugc nghién ctru, chang
han nhu nhiing thay ddi cp tinh ciia cac thong sd
BGA phan 4nh su trao d6i khi, nhitng thay d6i cap
tinh ciia RR va diém hen suyén c6 triéu ching 1am
sang, va LOH tong thé, tit ca déu cho thay vai tro
thuan lgi cia NPPV. Cubi cing, phan tich anh hudng
da duoc thuc hién va cac két qua nhit quan cho thay
tinh chic chin cua phat hién nay, diéu nay khong
dugc dong gop chi yéu bai mot trong cac nghién ctiru
duoc dua vao.

Loi ich tiém tang ctia NPPV ddi véi tré bi hen
cap tinh co thé 1a do nhiéu yéu t6. Nhu da dé cép
trude day, st dung NPPV sém hon & tré cé nguy co
cao bi hen ning cip tinh co thé lam giam cong thd
ctia chung va 6 thé c6 thém thoi gian dé diéu tri bang
thudc dat hiéu qua tdi da (34). Pidu nay co6 thé duoc
phan anh qua cac thong s6 BGA dugc cai thién r rét,
RR giam va diém sd tridu ching thay doi thuan loi
sau NPPV ¢ tré bi hen cip tinh trong phan tich tong
hop nay. Trong cac nghién ctru hdi ctru quy md 1on
gan day lién quan dén ca bénh nhi va nguoi 16n bi
con hen cép tinh trdm trong, viéc st dung thong khi
khong xam l4n c6 lién quan dén viéc giam kha ning
phai thd may xam lan va ty 1& tir vong trong bénh
vién thdp hon, cho thy ring NPPV c6 thé c6 hiéu
qua trong cai thién két qua 1am sang (7). Mot cudc
khao sat gan day v6i co s& dit liéu caa Hé thdng Nhi
khoa Ao cho thdy rang tir naim 2009 dén nim 2019,
viéc s dung dat noi khi quan da gidm mot ntra ¢
bénh hen suyén & tré em, trong khi viéc st dung
thong khi khong xam l4n di ting hon gép doi (35),
didu nay ciing c6 thé phan anh hiéu qua va kha nang
dung nap ctia NPPV trong thuc hanh 1am sang trong
thé gi6i thuc. Diéu tha vi 13, ddi v6i bénh nhan nhi
ngoai tra méc bénh hen suyén, NPPV di duoc chimg

minh 13 1am giam viém phdi va co thit phé quan do
tap thé duc, dong thoi ting kha ning kiém soat hen
suyén va do bén khi tap thé duc (36, 37). Pé danh gia
loi ich lau dai caa NPPV & tré em méc bénh hen
suyén, can phai c6 RCT quy mb 16n.

Trong thie hanh 14m sang trong thé gi6i thuc,
viéc x4c dinh thoi diém bat ddu NPPV va mé hinh
NPPV (BiPAP, PEP hoic PEEP) nao dé sir dung ¢
tré nho bi r6i loan ho hfip, bao gém ca hen cép tinh,
c6 thé phuc tap. Vi khong thé dua ra khuyén nghi dua
trén bang chtng nao vé tinh vu viét cia mot mo hinh
NPPV so véi mo hinh khéc trong viéc xac dinh cai
dat diéu tri ban dau cho NPPV, nén nhom y té s& xem
xét cac quy trinh cua bénh vién, su san co cla cac
nhan vién thich hop nhu béc si tri liéu ho hap va y ta,
cling nhu mutrc d6 giam sat mong mudn. Quan trong
hon, viéc lya chon va diéu chinh phu thudc vao phan
g va kha ning dung nap ddi véi cai dat NPPV ban
dau, duoc xac dinh chung bédi cac nhém tri liéu ho
hap, diéu dudng va y té. Nhin chung, két qua phan
tich tong hop tng ho viéc str dung NPPV & bénh nhan
nhi bi hen c4p tinh. Can nhiéu nghién ciru va quan sat
hon dé xac dinh mé hinh va théng sb tdi wu cua
NPPV trong tinh hudng 1am sang nay.

Mait khac, bén canh NPPV, cac chién lugc
thong khi khong x4m 1an khac ciing cho thdy hiéu
qua va do an toan dap tng duoc cho tré bi hen cap
tinh, chiang han nhu HENC (38). Céac co ché cua
HFNC lién quan dén viéc cung cap toc do luu luong
cao vuot qua luu lugng nhu cau hit vao, cung cap ap
luc cang cudi tbi thiéu, tao ap lyc miii hong va giam
stre can dudng thd (38). Mot nghién ctru thi diém cho
thiy HFNC t6 ra vuot trdi hon so véi liéu phap oxy
thong thudng trong viéc giam suy ho hap trong vong
2 git dau diéu tri & tré em bi con hen ning tir trung
binh dén ning khong dap tmg voi didu tri dau tién
(39). Mot nghién ctru khac & tré em bi viém tiéu phé
quan cho thay FNC c6 thé 1a mot lya chon thay thé
hiéu qua va dé& chju cho NPPV, cho thdy hiéu qua
tuong ty trong vi¢c cai thién nhip ho hép, PaCO; va
diém sb triéu chimg (40). HFNC c6 thé 1am tang dang
ké PaO2 va RR so voi liéu phap thong thuong, khién
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no tré thanh mot lua chon dr:iy htra hen cho nhiing
bénh nhan hen phé quan ning c¢6 bién ching suy hd
hap (41). Diédu tha vi 1a, mot phén tich hdi ctru khac
trén 42 tré mic bénh hen cdp tinh ning cho thiy
HFNC c6 mirc hd trg ho hip thap hon NPPV, diéu
nay c6 kha nang tri hoan viéc bat dau NPPV ¢ nhing
bénh nhan nay (42). N6i chung, HFNC c6 hiéu qua
va dung nap tdt & bénh nhan nhi bi hen cép tinh, da
duogc ap dung tdt trong thuc hanh 1am sang trong thé
gi6i thuc nhu mot diém trung gian giita cac thiét bi
oxy luu luong thap va NPPV (43). Can c6 nhiing
nghién ctru sau hon dé xac dinh chién luoc va phac
db t6i wu cho thong khi khong x4m 14n ¢ bénh nhi bi
hen cép tinh.

Nghién ctru nay ciing c6 nhitng han ché. Thi
nhit, mic du ching t6i nhim dén viéc tong hop cac
RCT hién c6, nhung tong s6 nghién ctru va c& miu
cho timg két qua phan tich tong hop van con nho. Cac
két qua can duoc xac nhan biang RCT quy mé 16n.
Hon nita, tinh khong dong nhat cé y nghia quan trong
trong s cac nghién ctru duge dwa vao, didu nay cé
thé dugc giai thich bang sy khac biét vé dic diém cta
bénh nhan, li¢u phép déng thoi, mure 46 nghiém trong

ctua bénh cling nhu céc co ché va cai dit cia NPPV.
Tuy nhién, ching t6i khong thé xac dinh ngudn gdc
ctia sy khong dong nhat vi co rét it nghién ctru. Cac
nghién ctru dugc dam bao trong tuong lai dé xac dinh
xem loi ich ctia NPPV ¢6 nhét quéan trong cac nghién
ctru voi cac ché do va cai dat thong khi khac nhau
hay khong. Hon nira, cadc nghién ctru 1am sang trong
twong lai nén diéu tra tac dong cia NPPV ddi véi két
qué 1am sang cta bénh nhan nhi bi hen cip tinh. Cudi
cling, s& can nghién ctru siu hon dé xac dinh mé hinh
NPPV t6t nhit dé diéu trj tré em bi hen suyén cép
tinh.

Tém lai, két qua phan tich téng hop chi ra
rr:ing viéc s dung sém NPPV ¢ bénh nhan nhi bi hen
cap tinh c6 thé cai thién sau sic cac théng sb BGA
vé trao d6i khi va céc tridu ching hen suyén, dong
thoi rat ngan LOH tong thé ma khong c6 bat ky tac
dung phu nghiém trong nao lién quan dén diéu tri.
Nhirng phat hién nay ung hd viéc st dung NPPV nhu
mot phuwong phap diéu tri bd trg cho cac liéu phap
thong thuong danh cho tré em bi con hen cip tinh
tram trong.
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