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UNG DUNG KY THUAT GIAI TRINH TY THE HE MO (NGS)
TiM POT BIEN GENE TREN BENH NHI MAC HOI CH’NG THAN HU”:
BAO CAO CA BENH

Puong Thi Hong Diép!, Vin Lgc Vii!, Tran Nguyén Nhu Uyén!

TOM TAT

Muc tiéu: Xay dung quy trinh giai trinh tv gene
thé hé mdi (Illumina) toan bd exon (WES) tam soat
dot bién gene tren benh nhi dugc chan doan mic h0|
ching than hu va xac nhan lai bang phuang phap giai
trinh  tu Sanger. DOI tugng va phuang phap
nghién ciru: Mau mau 4 bénh nhi, dugc bac si chan
doan HCCT thong qua biéu hién Iam sang, xét nghlem
mau va nudc tiéu, dudc gu’ i tai chung toi dé giai tr|nh
tu gen.Tién hanh’ tach chié DNA bd gen trong mau
mau st dung kit Qiagen (Hoa KY), lai-bat gilt cac phan
doan DNA cla cac gen muc tiéu va xay dung thu vién
trinh tu bang b kit New England Biolabs (Hoa Ky),
giai trinh tu bang hé théng giai trinh tu thé hé mdi
Illumina (Hoa Ky) va xac dinh lai bang ky thuat giai
trinh ty Sanger. Két qua: Chiing toi phat hién dugdc
dong hgp  bién thé NM_014625.2:c.799G>T
(p. Asp267Tyr) trén gen NPHS2 cla 2 chi em bénh nhi,
du dodn bang phan mem Polyphen va SIFT phu hdp
véi chan doan ban dau cta bac si 1a méc HCTH khang
corticoid. Phat hién bién thé c.2858 G>T (Gly953val)
di hgp trén gen COL4A5 va bién thé €.3255 G>A
(Met10851Ie) di hgp trén gen COL4A3 clia mot bénh
nhi, chan doan ban dau la xo héa cau than khu tra
tu‘ng vung (FSGS). Phat hién bién thé c.2630 G>A di
hgp trén gen COL4A4 cla benh nhan dang dugc bac
si diéu tri va theo ddi HCTH bam sinh. Két Iuan Qui
trinh giai trinh tu toan bd exon béng k§ thuat giai trinh
tu' gen thé hé mdi (NGS) tim ddt bién gene muc tiéu
t mau mau bénh nhan HCTH da dugc thiét Iap thanh
cdng tai labo cua chung t6i. Két qua giai trinh tu dugc
phan tich bang cac cong cu insilico nhu phan mém
Polyphen va SIFT du doan chiic nang cua dot bién
gene. Hoi chiing Alport cé thé bi bo st chan doan.
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SUMMARY
APPLYING NEXT GENERATION
SEQUENCING (NGS) TO FIND GENE
MUTATIONS IN CHILDREN WITH

NEPHROTIC SYNDROME: CASE REPORTS

Objective: To develop a whole exon next-
generation sequencing (Illumina - WES) procedure to
screen for gene mutations in pediatric patients
diagnosed with NS and confirm the results by Sanger
sequencing. Methods: Blood samples of 4 pediatric
patients diagnosed with NS by a doctor based on
clinical manifestations, blood and urine tests. Protocol
- developing study. Including: DNA extraction from
blood samples using the Qiagen (USA) kit, capture
hybridized DNA fragments of target genes and
construct a sequencing library using the New England
Biolabs (USA) kit, sequence using the Illumina (USA)
next-generation sequencing system, and confirm the
results by Sanger sequencing. Result: A homozygous
variant NM_014625.2:¢.799G>T (p.Asp267Tyr) in the
NPHS2 gene of 2 pediatric patients were detected, it is
consistent with the initial diagnosis of corticosteroid-
resistant NS by the doctor. In additon, a heterozygous
variant ¢.2858 G>T (Gly953Val) in the COL4A5 gene
and heterozygous variant c.3255 G>A (Met1085lle) in
the COL4A3 gene were detected in a pediatric patient,
initially diagnosed with focal segmental
glomerulosclerosis (FSGS). Futhermore a heterozygous
variant ¢.2630 G>A in the COL4A4 gene of a patient
who is being treated and monitored by the doctor for
congenital NS. Conclusion: The NGS sequencing
workflow for detecting mutations in target genes from
blood samples of patients with nephrotic syndrome
(NS) has been successfully established in our
laboratory. The sequencing results were analyzed by
insilico tools such as Polyphen and SIFT software to
predict the function of gene mutations. Alport
syndrome can be missed diagnosis. Keywords:
Nephrotic syndrome, Alport syndrome, gene COL4A5,
COL4A4, COL4A3, gene NPHS2.
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. DAT VAN DE

BGn mau mau cta 4 bénh nhi mac hdi chirng
than hu (HCTH) dudc gui téi cho chlng toi dé
xét nghiém gen. Trudc day nhitng xét nghiém
tim dot bién gene trén toan b ving exon phai
gui di nudc ngoai. Tai Viét nam vdi ky thuat gidi
trinh tu Sanger, chi cé thé giai dugc mot doan
DNA t3i da 750 nucleotide, nghia la dé tam soét
toan bd vlng exon cliia mot gene rat ton kém va
mat thdi gian. Trong nghién cifu nay chung toi
mong muodn thiét l1ap quy trinh tam soat dot bién
gene trén toan bd ving exon cia mot nhom
gene muc tiéu dd dudc nhac dén trong y van la
c6 lién quan dén hoi ching than hu (HCTH)
bang ky thuat giai trinh tu th€ hé méi (whole
exon sequencing) véi muc tiéu giam gia thanh,
thdi gian va ap dung dudc ki thuat mdi vao chan
doan tai Viét nam.

Trong bdén mau mau gui téi cho ching t6i,
c6 hai mau clia 2 chi em gai sinh nam 2006 va
2010. Bé géi sinh ndam 2010 dugc bac si chan
dodn la HCTH khang corticoid. Ti€p theo la mot
bé trai sinh ndm 2005 méc HCTH dap (ng thudc,
nghi ngG xc hda cau than tirng ving (FSGS), me
bé bi suy than man, dang chay than nhan tao.
Va cudi cung la mau mau cla em bé 2 thang
tudi, sau sinh ndm vién 1udn vi phl va suy than.
Bé dugc cac bac si bénh vién Nhi ddng 2 chén
dodn HCTH bam sinh. Bé la con th(r 2 trong gia
dinh c6 con dau khoe manh binh thutng. Bé cd
biéu hién ti€u protein, tdng creatinine mau va
tang kali mau, chua sinh thiét than dugc vi bé
nhd qua. Cac sang thuong di kém chua thay.
Thudng nhitng bé nay mac hdi chirng than hu
bdm sinh thé Phan lan do NPHS1 va dang dugdc
theo doi HCTH.

II. DOI TUQONG VA PHUONG PHAP NGHIEN CU'U

Poi tugng nghién ciru: mau mau cda bon
bénh nhi dugc chdn doan mdc HCTH va 6 mau
mau cla b6, me cac bé dugc thu thap. Bong
thGi thu thap mau mau cla 7 nhan vién y té
khoe manh, binh thudng chua phat hién c6 bénh
ly than hodc lién quan than lam nhém ching.

Phuong phap nghién ciru:

Ly trich DNA tir mau mau: Mau mau thu
nhan (200uL) dugc tach chiét DNA bd gen bang
bd kit QiaAmp DNA mini blood (Qiagen, Hoa Ky).
DNA bd gen dudc bao quan & -20°C cho dén khi
tién hanh lam thu vién gidi trinh tu.

Xay dung thu vién giai trinh tu: DNA bo
gen dugc si dung dé xdy dung thu vién gidi
trinh tv qua cac budc chinh: phan cat thanh
nhitng doan nho, lai v8i moi bat cdp vao vung
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gen muyc tiéu, stfa chita dau mat, gan Adenine
vao moi dau mut, noi két trinh tu adapter va
nhan ban DNA cé adapter bang phan (ng PCR
vGi cap moi tuang thich véi adapter. Toan bo qui
trinh sf dung hod chat cia hang New England
BioLabs (Hoa Ky). Thu vién sau khi hoan tat
dudc kiém tra chat lugng bang bd kit BioAnalyzer
High Sensitivity DNA (Agilent, Hoa Ky).

Giai trinh tu trén may giai trinh tyu thé
hé méi NextSeq: Thu vién dat chudn nong do
trén 10nM dugc bién tinh va gidi trinh tu trén
may giadi trinh tu thé hé méi NextSeq (Illumina,
Hoa Ky) véi do phu trung binh khoang 100X. TGi
thi€u 95% vung gene muc tiéu cé d6 pha trén
10X. Két qua giai trinh tu s€ so sanh vdi bé gene
tham chiu dé xac dinh bién thé di truyén.

Phan tich két qua trén may chu: DI liéu
giai trinh tu dudgc sao Iuu va gdi Ién may chi dé
phan tich két qua. Két qua gidi trinh ty thé hé
mdi la hang triéu cdp trinh tu ADN cé kich thudc
75 nucleotit. TUng trinh tw ADN dugc sdp xép lén
bd gen ngudi chudn clia Trung tdm Qudc gia vé
Thong tin Cong nghé Sinh hoc Hoa Ky (NCBI -
National Center of Biotechnology Information,
Hoa Ky) dé€ xac dinh vi tri clia trinh ty nay trén
b0 gen ngudi. Vi tri cia moi trinh tu trong cap
trinh tu cho phép xac dinh bién d6i xay ra trén
ving gen muc tiéu. Phan mém phan tich dugc
xay dung dua trén trinh tu tai ting vi tri
nucleotit d& xac dinh bién ddi xay ra. Toan bd
phan mém dugc viét dua trén phudng phap
phan tich da dugc t6i uu hoa bdi Vién nghién
cltu Broad thudc bai hoc Harvard - Hoa Ky
(Broad Institute, Harvard University, USA). Két
qua phén tich xac dinh thay d6i nucleotit trong
ving gen muc tiéu. Sau dé két qua phén tich
NGS viing gene dbt bién s& dudc kiém tra lai vGi
két qua gidi trinh tu Sanger tai Trung tam Y sinh
hoc Phan tr, Bai hoc Y Dugc Thanh Pho HO Chi
Minh. Dua trén cg sé dit liéu di truyén hién cé
(bao gom dir liéu han 1000 b gene), cac bién
thé& hiém vdi tan sut dudi 1% trong quéan thé s&
ti€p tuc dugc phan I8p. Cac bién thé dugc phan
loai dua trén cd s@ dit liéu Clinvar cua vién siic
khde qudc gia Hoa ky (US. National Institutes of
Health) dugc cdp nhat téi thdi diém nhom
nghién clru phan tich dir liéu.

Trong nghién clfu nay chdng t6i c6 s dung
phan mém dy doan Polyphen va SIFT.

PolyPhen (Polymorphism Phenotyping) Ila
mot phan mém dugdc s dung trong linh vuc di
truyén hoc dé€ du doan anh hudng cla cac bién
thé di truyén (polymorphism) trong gen d6i vdi
chirc ndng protein. Cu thé&, PolyPhen dugc thiét
k& d€ phan tich va danh gia cac bién thé amino
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acid do dét bién gen gay ra, giup xac dinh xem
bién thé d6 cd thé lam thay d6i chirc néng cua
protein hay khéng, tir d6 cd thé anh hudng dén
sy phat trién bénh Iy hay khdng. Tinh néng
chinh ctia PolyPhen la du doan tac dong cla bién
thé gen: phén loai cac bién thé gen thanh cac
loai nhu "benign" (v6 hai), "possibly damaging"
(c6 thé géy hai) hodc "probably damaging" (c
thé gy hai néng). PolyPhen con cé kha ndng sir
dung thong tin vé trinh tu gen, cau tric protein
va cac dic tinh sinh hoc dé dua ra du doan vé
anh hudng cua bién thé gen 1én chiic ndng cla
protein. PolyPhen gilp cac nha nghién clru va
cac bac si phan tich mai lién hé gilra cac dot bién
gen va cac bénh ly, dac biét la cac bénh di
truyén. PolyPhen c6 nhiéu phién ban khac nhau,
trong d6 phd bién 1a PolyPhen-2, véi kha ndng
du doan chinh xac va st dung cac céng nghé
hoc mdy dé cai thién dd chinh xac cla cac két
qua dyu doan. PolyPhen-2 st dung cac thong tin
vé chuoi, cdu tric va tién héa dé du doan tac
dong cua su thay thé axit amin. Cong cu nay
phén tich cac dac diém cla vj tri thay thé trong
chuoi protein va cdu tric 3D cla protein.
PolyPhen-2 con st dung cac mo hinh xac sudt
cling nhu tich hgp dit li€u tir cac cg sé dir liéu
protein nhu' UniProtKB/Swiss-Prot d€ d€ danh gia
tac dong cla su thay thé axit amin dua trén cac
d&c diém d3 phan tich. Phan mém nay la mot
cdng cu hitu ich trong viéc nghién cfu cac bénh
lién quan dén gen, gilp cac chuyén gia y t€ va
nha khoa hoc hiéu rd hon vé anh hudng cla cac
dot bién gen va dua ra cac phuang phap diéu tri
phu hgp.

SIFT (Sorting Intolerant From Tolerant) la
mot phan mém dugc st dung dé du doan tac
dong cla cac dot bién thay thé axit amin trong
protein, nham xac dinh liéu mot dot bién co gay
anh hudng dén chic nang cla protein hay
khong. Phan mém s dung di li€u bao ton cla
cac axit amin trong cac loai sinh vat khac nhau
dé xac dinh xem mot axit amin cé quan trong déi
v@i chirc ndng cua protein hay khong. Néu axit
amin dé dudc bao ton qua nhiéu loai, su thay
d6i c6 thé lam mét chdc ndng cua protein. SIFT
phan loai cac bién thé thanh hai nhém: 1.
Tolerated (Chiu dung dugc): Bién thé khdng lam
thay d6i chlic ndng clia protein mdt cach dang
k&; 2. Intolerant (Khdng chiu dung dugc): Bién
thé gdy anh hudng tiéu cuc dén chlc ndng cla
protein. SIFT phan tich su thay d6i trong mot
axit amin cla protein va tinh toan diém (scoring)
dé xac dinh mlc dd tadc dong cua bién thé do,
dua trén: mirc do bao ton cla axit amin trong

protein qua cac loai sinh vat va kha nang cla
axit amin mdi thay thé cho axit amin ban dau ma
khong lam mét chilfic nang cla protein.

Ill. KET QUA NGHIEN CU'U

Sau khi giai trinh tu toan bo exon trong do
bao gobm ca 28 gene muc tiéu lién quan hoi
chirng than thu va cad 3 gene COL4A5, COL4A4
va COL4A3 lién quan hdi chirng Alport, bang ky
thuat Illumina, chdng t6i tim thdy dong hgp bién
thé NM_014625.2:¢.799G>T (p.Asp267Tyr) trén
gen NPHS2 cé kha nang lién quan lam sang (du
doan bang phan mém Polyphen va SIFT) & ca 2
mau mau cla hai chi em gai mac HCCH khang
corticoid, sinh ndm 2020 va 2006.

D3i v&i em bé mdéi sinh 2 thang tudi, ching
tdi phat hién bién thé ¢.2630 G>A (Arg877GIn) di
hop trén gen COL4A4. Phan mém Polyphen va
SHIFT du doan la Alport. Ching t6i cling phat
hién dugc bién thé nay & bS cua bé, nhung
khdng phat hién bién thé nay trén me bé.

Chiing t6i phat hién hai bién thé c.2858 G>T
(Gly953Val) di hdp hemizygous trén gen COL4A5
va bién thé c.3255 G>A (Met1085lle) di hop
hemizygous trén gen COL4A3 G bé trai sinh nam
2005. Ching tdi chi phat hién mot bién thé
€.2858 G>T (Gly953Val) homozygous trén gen
COL4A5 va khong phat hién bién thé ¢.3255 G>A
(Met1085Ile) di hgp hemizygous trén gen
COL4A3 & ngudi me.

DG6i véi 7 mau chdng cla nhan vién y té
khée manh khdng mac bénh than va bénh lién
quan dén than, chlng t6i chi tim thdy bién thé
€.2858G>T(p.(G953V)) trong COL4A5 & 2 mau.
T4t c& cac bién thé tim thay trén gene NPHS2,
COL4A5, COL4A4 va COL4A3 sau khi chay WES
ching t6i déu kiém tra lai bang phuong phap
giai trinh tu Sanger, dugc cho la tiéu chuan vang
dé kiém chiing.

IV. BAN LUAN

Hau hét tré em mac hoi ching than hu vo
cdn (NS) déu mac bénh thay ddi t&i thiéu,
thudng dap Ung vdi liéu phap glucocorticoid (vi
du, diéu tri bdng prednisone, con dugc goi la liéu
phap steroid). Do d6, tré em mdc NS thudng
dugc bdt dau dung glucocorticoid theo kinh
nghiém. Khoang 80% dén 90% bénh nhan dap
(g véi phuang phap diéu tri nay. (Xem "Diéu tri
hoi ching than hu v6 can & tré em". HCTH
khang steroid (SRNS) md ta cac truGng hdgp
khéng dap (ng vai liéu phap glucocorticoid ban
dau. Khoang mot phan ba trong sd cac trudng
hop nay la do dét bién don gen (do céc bién thé
gay bénh & mét gen duy nhat gay ra) va bénh
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tién trién nhanh (Tarshish et al., 1997; Ehrich et
al. 2007). Cac quyét dinh diéu tri & tré em mac
HCTH khang corticoid dugc xac dinh mét phan
bdi nguyén nhan cd ban. Khoang mét nira sé tré
em méac HCTH khang steroid tién trién thanh suy
than trong vong 15 nam. Cac yéu td nguy cd bao
gdém chén doan daon gen, khong dap Lrng V@i liéu
phap trc ché mién dich tang cudng va chan doan
mo hoc 1a xa clrng mang nao lan tda. Bang cach
xay dung quy trinh gidi trinh tu WES trén hé
thong cua Illumina, chdng toi da phat hién dong
hgp bién thé NM_014625.2:¢.799G>T
(p.Asp267Tyr) trén gen NPHS2 & ca 2 chi em
bénh nhi dugc cac bac si chuan doan ban dau la
mdac HCTH khang steroid (Lovric et al. , 2016).
K&t qua nay cd thé gilip bac si 1dm sang xac dinh
kha nang dap Ung vdi liéu phap c ché mién
dich tadng cudng cling nhu tién lugng chung, sé
6 Igi cho viéc xac dinh phuong phap diéu tri t6i
uu cho tré. Néu dot bién gene lién quan dén con
dudng sinh tdng hop CoQ10 thi sé bd sung
Coenzyme Q10 cho tré, néu dét bi€én gene khong
lién quan con dudng nay thi sé bat dau diéu tri
v@i calcineurin inhibitor (CNI: cyclosporine hodc
tacrolimus). Néu khdng thuyén giam cé thé diéu
tri  ACEi  (angiotensin-converting  enzyme
inhibitor) hodc ARB (angiotensin II receptor
blocker) d& giam dam niéu va lam chdm tién
trién thanh suy thdn man, trong trudng hop nay
thi khong diéu tri bang CNI (calcineurin inhibitor)
hoac thudc (c ché mien dich khac, vi khong co
hiéu qua ma lai c6 nhiéu tac dung phu. Néu
thuyén gidm hoan toan thi gidam dan liéu
prednisone va ngung han CNI sau 12-24 thang.
Néu thuyén gidam mot phan thi ti€p tuc dung CNI
néu co hiéu qua, thém ACEi va ARB sau 3 thang,
quan ly doc than, xem xét d6i tir CNI sang MMF
(mycophenolate mofetil) (Trautmann et al.,
2023; Sadowski et al., 2015)

PGi v&i bé 2 thang tudi, vdi chdn doan ban
dau 13 HCTH bam sinh, téng creatinine mau va
tdng kali mau, tiu protein va phu (Lipska-
Zietkiewicz et al., 2020), nhung trong nghién
cru WES nay chdng t6i chua phat hién dugc
bién thé nao trén gene panel cla HCTH bam
sinh la NPHS1, NPHS2, NPHS3, WT1 va LAMB2.
Theo bdo cdo trén y van cho tdi thdi diém hién
tai thi dét bién trong gene NPHS2 va NPHS1
chiém 95% cac trudng hgp HCTH bam sinh do
dot bién gene, va khong dap Ung di€u tri Vi
glucocorticoid hodc thudc Uc ché mien dich. Tuy
nhién ching tdi lai phat hién dugc bién thé
€.2630 G>A di hgp trén gen COL4A4 va phan
mém polyphen va SIFT du doan la hoi ching
Alport. Cac bac si 1am sang nhan dinh bé mac
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HCTH bam sinh, ch(r khdng phai Alport vi Alport
thuéng khong xudt hién qua sédm nhu vay
(Hinkes et al., 2007).

DGi vai bé trai sinh ndm 2005 vai chan doan
ban dau la xd chai cau than khu trd tirng vung
(FSGS) dap Ung diéu tri ban dau, ching t6i da
thiét 1ap quy trinh chay WGS cla tat ca cac
gene, trong do6 cd cac gene dugc bao cdo trén y
van lién quan dén FSGS la NPHS1, NPHS2, WT1
nhung khdng tim thy bién thé trén cac gene
nay. Thay vao dé ching tdi phat hién 2 bién thé
c.2858 G>T (Gly953val) di hgp trén gen
COL4A5 va bién thé ¢.3255 G>A (Met1085lle) di
hgp trén gen COL4A3. Bé cd me suy than man
dang chay than nhan tao va ching t6i phat hién
bién thé c.2858 G>T (Gly953val) di hgp
hemizygous trén gen COL4A5 cua ngudi me va
khong phat hién doét bién c¢.3255 G>A
(Met1085Ile) trén gen COL4A3 & ngudi me. Xo
chai cau than khu trd ting vung (FSGS) la mot
thé bénh thudng gdp, chi diing sau bénh than
IgA theo két qua mot nghién cliiu thong ké két
qua sinh thié€t than ¢ My. Bénh nhan FSGS ludn
o ti€u dam, c6 thé ngudng than hu hodc khéng.
Bénh c6 thé nguyén phat hodc th( phét lién
guan nhiém virus, thudc, bat thudng gen. Diéu
tri bang thudc c ch€ men chuyén (ACEi) hodc
chen thu thé (ARB) cho tét ca bénh nhan FSGS,
chi dl‘.lng thuéc ¢ ché mién dich cho FSGS
nguyen phat (vo can). Khi xac dinh la FSGS
nguyén phat c6 thé chi dinh thudc (c ché mién
dich, néu khong dap Ung can xét nghiém gen.
DPGi v8i FSGS thir phat, cd thé xem xét xét
nghiém gen d€ loai trir bién thé di truyén va
khdng dung thuGc rc ché mien dich; chi diéu tri
hd trg va kiém soat dam niéu, aIbumln huyét
thanh. Xét nghlem gen gilp xac dinh cac bién
thé di truyen cua FSGS nhu thé gia dinh, thé
theo mua, thé hoi chu’ng O bénh nhi nay cd thé
thdy e mang bién thé c.2858 G>T (Gly953Val)
di hgp trén gen COL4A5 tir me.

V. KET LUAN

Xay dung quy trinh giai trinh tu’ gene thé hé
md&i toan bd exon (WES) trén bénh nhi mac
HCTH Ia mot viéc lam can thiét va cd y nghia lam
sang. Nghién cGu nay da phat hién dugc bién
thé trong gene NPHS2 lién quan HCTH khéang
steroid va cac bién thé trong gene COL4A5,
COL4A4 va COL4A3 lién quan dén hoi ching
Alport. Xét nghiém gene trén bénh nhi mac
HCTH gilp bac si 1dam sang diéu chinh phac do
diéu tri phu hgp vdi ting bénh nhi, lam cham
tién trién suy thdn man, cai thién chat lugng
cudc s6ng cho bénh nhi.
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VI. LO1 CAM ON

Nghién clru nay dugc tai trg mot phan kinh
phi bdi Pai hoc Y Dugc Thanh phd HO6 Chi Minh
theo hgp doéng s6 110/2019/HD-PHYD, ngay
16/01/2020. Chdng t6i xin chan thanh cam an
Pai hoc Y dugc thanh ph6 H6 Chi Minh va Trung
tam Y sinh hoc phan t&r Bai hoc Y Dugc thanh
phd H6 Chi Minh d& hd trg chling t6i hoan thanh
nghién cltu nay.
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NGUNG TUAN HOAN NGOAI VIEN VA Ti LE SONG SOT:
NGHIEN C’U TONG QUAN HE THONG

Vii Xuan Thing!, Nguyén Anh Tuin2, Nguyén Thi Minh Chinh?

TOM TAT B

Muc tiéu: T6ng quan dic diém dich té va ti 1&
s0ng sot sau cap cuu ngung tuan hoan ngoai vién tur
nam 2013 dén nam 2023 trén thé gidi. POiI tugng va
phuong phap nghlen clru: Cau hoi nghlen ctru
dugc ddt theo ciu trdc PICO dé xac dinh ti khda tim
kiém. Gidi han tim kiém ddi véi PubMed céc xudt ban
bang tiéng Anh va nghién cliu dugc thuc hién trén
nguai, trong khoang thai gian tr 2013-2023, thiét ké&
nghlen cu‘u dugc lya chon la cac nghlen clfu quan sat.
Két qua Tong s6 bai bdo tim dudc 1a 2721 bai, sau
khi sang loc con lai 95 bai dua vao phan tich. Khu vuc
c6 nhiéu nghién citu dugc dua vao nghién clfu nhat la
WPR (52,6%), khu vuc AMR chiém 24,2%, EUR chiém
22,1% va cé 1 bai thudc dong thai 2 khu vuc AMR,
EUR. 56/95 nghién clu cung cap so liéu vé ty |é sdng
sot ra vién, trong dé ty 1€ thap nhat dugc ghi nhan la
0,6% va cao nhat la 71,4%. 32,1% nghién ciu cho
két qué ty Ié 56ng sot ra vién <10%, 32,1% cho két
qua ty 1é song sot ra vién tur 10 dén 20%, 5,4% cho
ket qua song sot ra vién >50%. Ket luan: D|ch té hoc
mé&c ngling tuan hoan ngoai vién thay ddi theo timg
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quoc gia va khu vure. Kha ndng sdng sét sau sau xuat
vién & cac qudc, gia Chau Au, Chau My cao hon cac
quoc gia Chau A. Tu khoa: ngu’ng tuan hoan ngoai
vién, hoi sinh tim phdi, ngirng tim d6t ngot.

SUMMARY
OUT OF HOSPITAL CARDIAC ARREST AND

SURVIVAL RATE: A SYSTEMATIC REVIEW

Objective:  Overview of  epidemiological
characteristics and survival rates after out-of-hospital
cardiac arrest from 2013 to 2023 in the world.
Research object and method: Research questions
are set according to the PICO structure to identify
search keywords. Limiting the search to PubMed to
publications in English and studies performed on
humans, between 2013 and 2023, the selected study
design was observational studies. Results: The total
number of articles found was 2721, after screening,
there were 95 remaining articles included in the
analysis. The region with the most research included
in the study is WPR (52.6%), AMR region accounts for
24.2%, EUR accounts for 22.1% and there is 1 article
belonging to both AMR and EUR regions. 56/95
studies provided data on hospital discharge survival
rates, of which the lowest recorded rate was 0.6%
and the highest was 71.4%. 32.1% of studies showed
a survival rate to leave the hospital <10%, 32.1%
showed a survival rate to leave the hospital from 10 to
20%, 5.4% showed a survival rate to leave the
hospital > 50%. Conclusion: The epidemiology of
out-of-hospital cardiac arrest varies by country and
region. The likelihood of survival after discharge from
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