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Ths. BSNT V6 Cbéng Vién lwoc dich

TAM QUAN TRONG: RGi loan chirc ning co quan cdp tinh 13 dic diém nhan dang cla céc tinh
trang bénh Iy nghiém trong. Thang diém SOFA gdc, dwoc chap nhan rong rdi nhat dé mo ta tinh
trang suy co quan, da khdng duwoc cadp nhat trong 30 ndm qua va do dd, nd cd thé khdng con phan
anh chinh xac két cuc va thuc tién 1am sang hién dai.

MUC TIEU: 13 xay dyng cac thanh phan dua trén dit liéu dé cap nhat thang diém SOFA (SOFA-2)
tlr nhiéu béi cdnh dia ly va nguén lwc khdc nhau, dua trén y kién cla cac chuyén gia théng qua
quy trinh Delphi sira déi.

THIET KE NGHIEN CU'U, PIA PIEM VA DOl TUONG NGHIEN CU'U: M6t phan tich lién bang
(federated analysis) trén dit liéu thu thap tir nhitng bénh nhan tai 1319 don vi hoi stre tich cuc tai



9 quéc gia (Uc, Ao, Brazil, Phap, Y, Nhat Ban, Nepal, New Zealand va Hoa Ky) tir 2014 dén 2023.
B&n doan hé da trung tdm dai dién, bao gbm dit liéu cdia 2.098.356 bénh nhan, duoc sir dung cho
qua trinh xdy dwng thang diém dya trén dit liéu va thdm dinh ndi bd. Viéc tham dinh ngoai bd
dugc thuc hién trén 6 doan hé, bao gébm dit liéu cda 1.241.114 bénh nhan.

KET CUC CHINH VA CAC THU'GC PO: RSi loan chirc ning co quan duoc xac dinh théng qua quy
trinh Delphi cai tién can dwgc phan dnh bang gia tri du bdo, dwoc danh gia bang dién tich dudi
dudng cong ROC (AUROC) clia thang diém do trong ngay dau tién tai don vi hdi stre tich cye (ICU),
trong d6 diém sd cang cao thi mirc d6 rdi loan chirc ndng co quan cang nang.

KET QUA: Trong t6ng s& 3,34 triéu bénh nhan, ¢ 270.108 trudng hop (8,1%) tir vong tai ICU (tir
4,5% dén 20,5% gilta 10 doan hé). Thang diém SOFA-2 d3 diéu chinh 6 hé co quan cla thang diém
SOFA ban d3u (than kinh, hé hap, tim mach, gan, than va déng mau), bao gbm viéc bé sung céc
bién s& mai va diéu chinh cac gia tri ngudng nham mo ta chinh xdc hon sy phan bé mc do réi
loan chirc ndng co quan tir 0 dén 4 diém va nguy co t& vong tuwong irng (AUROC cla SOFA-2: 0,79;
KTC 95%: 0,76-0,81 so v&i AUROC clia SOFA-1: 0,77; KTC 95%: 0,74-0,81). Viéc danh gia dir liéu
SOFA-2 theo trinh tu tir ngay 1 dén ngay 7 tai ICU cho thay thang diém nay van duy tri gid tri duw
bdo 6n dinh. Do thiéu dit liéu va chwa dam bao gid tri néi dung, cdc diém sd rdi loan chirc ndng
duwdng tiéu héa va hé mién dich chwa dwoc dua vao thang diém SOFA-2.

KET LUAN VA Y NGHIA: Thang diém SOFA-2, duoc cip nhat nhdm phan anh cac phuong thirc hd
trg chirc nang co quan hién dai va cdc ngudng diém mdi, md ta rdi loan chirc ndng co quan trong
mot quan thé 1dn bénh nhan bénh Iy ndng, da dang vé mat dia ly va diéu kién kinh t& — xa héi.

Nhirng diém chinh

Van dé: Liéu thang diém SOFA-2 cd mé ta chinh xac tinh trang réi loan chirc ndng co quan &
bénh nhan nang va méi lién quan cta nd vai tir vong tai ICU hay khéng?

Phat hién: Thang diém SOFA-2 dugc xay dung va tham dinh trén 10 doan hé da trung tam quéc
t€, bao gom 3,3 triéu bénh nhan ICU. SOFA-2 van bao gdbm 6 hé co quan ban dau véi téng diém
dao dong tir 0 dén 24 (diém cang cao thi mrc d6 rdi loan chirc ndng co quan nang). Hé mién
dich va hé tiéu hdéa da duoc khdo sat nhung chwa dugc dua vao thang diém. Phién ban cap
nhat da tich hop cac thudc va cac bién phap hd trg co hoc phé bién hién nay, von hiém gip
hodc chuva duoc sir dung tai thoi diém céng bd phién ban SOFA ban d4u ndm 1996. M6t s6 gid
tri ngudng da duoc dieu chinh nham cai thién gia tri dw bao ddi vdi tlr vong tai ICU.

Y nghia: Thang diém SOFA-2, dugc cip nhat dé bao gdbm cac diu tri ho trg co quan va cac gia
tri ngu®ng mdi, mo ta réi loan chirc ndng co quan vdi gia tri dy bdo tét trong mét quan thé 1én
bénh nhan nguy kich, da dang vé dia ly va diéu kién kinh té — xa hoi.




oat ddng chdm sdc hoi stre tich cyc da thay d6i nhiéu trong vong 30 nam qua. Cac phuwong

phdp ho tro su séng tién tién méi, viéc gidm thiéu cac ton hai do can thiép y khoa, cling

V@i theo ddi ngudi bénh chat ch& hon d3 tac dong dang k& dén sy hiéu biét va diéu tri
réi loan chirc ndng co quan & bénh nhan nang. Tuy nhién, viéc danh gia rdi loan chirc ndng co
quan bing thang diém Sequential Organ Failure Assessment (SOFA, hién dugc goi la SOFA-1) van
khéng thay d6i ké tir ndm 1996.

Thang diém SOFA-1 md td 6 hé co quan gdm: than kinh, tim mach, h6 hap, gan, than va déng
mau, dua trén cac bién s6 1am sang va sinh héa thwong quy duoc sir dung phd bién trong thuc
hanh |&m sang nhirng ndm 1990, vdi tdng diém dao ddng tir 0 dén 24 (diém s6 cang cao phan
anh murc d6 rdi loan chirc ndng co quan cang nang). Tuy nhién, thang diém nay chwa phan anh
duwoc cac bién phap can thiép hién dai (thudc va thiét bj) dang duoc sir dung dé ho tro cac co
quan suy. Cac ngudng danh gia ho tro co quan ciing cé thé bj d&nh hwdng bdi xu huéng diéu trj it
xam 1an hon, viéc can thiép sém hon trong dién tién bénh, cling nhu sy thay déi vé co cdu bénh
nhan tai ICU.

Trong b8i cdnh do, can thiét phai c6 mét phién ban cap nhat mai dé danh gia réi loan chirc nang
co quan & bénh nhan héi sirc ndng, dic biét 13 mét thang diém cé kha ndng khai quat va dp dung
cho ca céc qudc gia thu nhap cao 1an céc qudc gia thu nhap thap va trung binh.

Mot bai bdo di kém d3 mé ta quy trinh Delphi cai tién (modified Delphi — mDelphi) nham xay dwng
khung khai niém va dé xuat thang diém. Bai bdo nay trinh bay qua trinh phat trién va thdm dinh
thang diém SOFA-2 dua trén dit liéu thuc té.

Phwong phap
Téng quan vé quy trinh SOFA-2

Viéc cap nhat thang diém SOFA duwoc thyc hién qua 8 giai doan (Hinh 1). Cac giai doan nay bao
gdm lua chon chuyén gia cho céc vong Delphi cdi tién, tdng quan hé théng y van, va thdm dinh
dit liéu ndi bd cling nhw ngoai bd. Qua trinh nghién clru bao gdm viéc danh gia 6 linh vue (d6 tin
cay; ndi dung; cau truc; tiéu chuan; gia tri dy bao; va tinh rd rang, gdnh nang do ludng va tinh kip
thoi) twong (ng véi tirng giai doan thich hop. Nam giai doan dau da dwoc hoan thanh va mé ta
trong bai bdo di kém. Cac két qua cla cac giai doan dya trén dit liéu (giai doan 6-8) duwoc trinh
bay trong bai viét nay. Viéc bao cdo két qua tuan thi theo hudng dan STROBE (Strengthening the
Reporting of Observational Studies in Epidemiology).



Tém tat két qua clia cac giai doan 1 dén 5

Mot hdi dong gdbm 60 chuyén gia hoi sirc tich cyc d3 tham gia 2 vong Delphi cai ti€n nham xay
dung céc dinh nghia cdp nhéat vé réi loan chirc ndng co quan va dé xuat cac bién sé 1am sang va
xét nghiém thuwdng quy, cdi ma xac dinh va quan ly réi loan chirc ndng co quan (giai doan 1-3).
Hoi dong chuyén gia da dang nay d3 gidi quyét cac khoang tréng bang chirng va ddm bao tinh phu
hop |dm sang. Cac thdo luan nay dua trén khung ly thuyét dugc xay dwng cho Sepsis-3. Rai loan
chirc ndng co quan cé thé lwvong héa bang diém s6, duwoc xac dinh dwa trén cac tiéu chi van hanh,
hon 1a mét thuc thé sinh hoc chinh xac tuyét déi. Tuan theo cac nguyén tic nén tang cla thang
diém SOFA, ban cap nhat wu tién tinh don gian, kha nang st dung trong 1am sang, tinh dp dung
rong rdi va gia tri ndi dung. Didu nay nham dadm bao thang diém phan anh cac tiéu chuan cé y
nghia cha mirc d6 nang réi loan chirc ndng co quan, véi nguy co tir vong ting dan theo tirng bac.
O giai doan 4, cic téng quan hé théng duoc st dung dé d6i chiéu cac ngudng ty sé PaO,/FiO, va
Sp0,/FiO, trong nhirng trwdng hop khdng khi mau ddng mach, ddng thdi xac dinh céc tiéu chi chi
dinh khéi tri liéu phap thay thé thdn va mé tad mdi lién quan gilta liéu norepinephrine va
adrenaline, tdng sé bach cau, s6 luvgng lympho bao, cling nhu ap lwc 6 bung véi nguy co tlr vong.
Giai doan 5 bao gdm mot vong mDelphi th* hai nham dat dwoc s dong thuan vé cac bién thay
thé& va tinh kha thi cda ban dé xuat thang diém SOFA-2 so bd. Trén co s& d6, tdm hé co quan (than
kinh trung wong, h6 hap, tim mach, gan, than, déng mau, tiéu hda va mién dich) dwoc dé xuat dé
danh gid trong cac giai doan tham dinh ndi bé va thdm dinh ngoai bo tiép theo.

Thiét ké nghién ctru, bdi cdnh va quan thé nghién clru cho cac giai doan 6-8

Mot phan tich lién két (federated analysis) dwgc thuc hién dua trén dir liéu tr 10 doan hé da
trung tdm, qudc té, bao gdbm cac luot diéu tri tai 1.319 don vi héi strc tich cye (ICU) thudce 9 quéc
gia (Uc, Ao, Brazil, Phdp, Y, Nhat Ban, Nepal, New Zealand va Hoa Ky).

D liéu duwoc trich xuat tir 8 hé thdng dang ky ICU cap quéc gia va 2 bd dit liéu da trung tdm dua
trén hoé so bénh an dién tl, ddp &ng cac tiéu chi xac dinh trwdc vé tinh day dd cda dit liéu, tinh
kha thi va tudn thd quy trinh nghién ctru. Cac b6 dit liéu don trung tdm d3 bi loai trir.

Nghién ctru bao gdm cac bénh nhan nguy kich tir 18 tudi trd |én, nhap ICU trong khodng thoi gian
tir ngay 01/01/2014 dén ngay 31/12/2023. Cac trudng hop tdi nhap ICU trong cung mot dot diéu
tri nGi trd cap tinh, bénh nhan thi€u théng tin vé tinh trang ra ICU trong |an nhdp ICU d3u tién, va
cac trudng hop nhap ICU chi nham muc dich hién tang déu bj loai trir.

Trong giai doan tham dinh noi bd, 4 doan hé duoc phan tich (Hiép hoi Hoi strc tich cuwe Uc va New
Zealand (ANZICS), Trung tam Tai liéu héa va Dam bdo Chat lugng trong Hoi stre tich cuc cla Ao
(ASDI), Kaiser Permanente Bac California (KPNC), va nghién cttu Dac diém T6 chirc trong Hoi strc
tich cwc (ORCHESTRA). Tham dinh ngoai b6 duoc thuc hién trén 6 doan hé b6 sung (ICU Co s& dir
liéu nghién cttu hop tac ICU dién tr), GiViTI-PROSAFE (Nhém Y danh gia cac can thiép trong hoi



strc tich cyc — Dién dan An toan San pham chau Au), JIPAD (Co s& dit liéu bénh nhan hoi stre tich
cuc Nhat Ban), GiViTI-MargheritaTre, Quy Pang ky Hoi stre tich ciec Nepal (NICRF), va Outcome
Réanimation. Cac co s& dit liéu dugc yéu cau phai cé day du cac bién sé chinh cho tirng hé co
quan (thang diém Glasgow (GCS); ty s6 Pa0,/FiO,; huyét &p déng mach trung binh va liéu thudc
van mach; cung cdc chi s6 bilirubin, creatinine va s luvgng tiéu cau (Bang 1). Cac gia tri nam ngoai
khodng hop ly ddi véi cac bién lién tuc, duwoc xac dinh theo sy déng thuan cda nhém nghién ciru
(Bang 2), dugc xem la dit liéu thiéu.

Phuwong phap cho cac giai doan 6-8

Trudc hét, tham dinh ndi bd cha thang diém SOFA-2 dugc tién hanh, bao gdm viéc danh gia cac
bién s& nghién cttu, cac gia tri ngudng cho cac mirc diém cat clia SOFA, ciing nhu gia tri dy bao
ddi vai tlr vong tai ICU. Tl vong tai ICU duoc lwa chon theo sy ddng thudn lam két cuc chinh vi
chi s6 nay nhat quén trong tat ca cic hé théng dit liéu. Cac phan bd lién tuc cta bién s6 duorc
danh gia bang mé hinh cong téng quat (GAMs), sir dung géi mgcv trong phan mém R, véi cac
Penalized smoothing splines. Cac gia tri ngudng dugc dé xuat cho cac bién lién tuc (thang diém
Glasgow; ty s& Pa0,/FiOy; bilirubin, creatinine va s lwong tiéu cau) dugc so sanh vdi cac ngudng
dwoc tao ra tir mé hinh cdy phan loai va hoi quy (CART). Khi cé thé, bén ngudng cat cho moi bién
lién tuc dugc xac dinh trong cdc mé hinh CART, va phuong phéap kiém dinh chéo gap 10 lan duorc
ap dung.

Tiép theo, vong Delphi cai tién [an thir ba duwoc tién hanh dé ra sodt cac két qua & giai doan 7. Khi
cac két qua dua trén dit liéu khéng phu hop vdi su déng thudn cha chuyén gia, cdc quyét dinh
dwoc dua ra thdng qua thao luan hdi dong, dwdi sy huéng dan clia cac nguyén tac trong quy
trinh SOFA (vi du: gia tri ndi dung dugc wu tién hon gia tri dy bao). Cudi cung, thdm dinh ngoai
bo d6i vai thang diém SOFA-2 hoan chinh dwoc thuc hién (giai doan 8). Cac phan tich nay tap
trung vao gia tri du bdo déi véi tlr vong tai ICU, danh gia theo thoi gian trong 7 ngay dau diéu tri
hoi strc, cling nhu cédc phan tich d6 nhay.

Phan tich thong ké

Cac thdng ké mé ta duogc trinh bay dudi dang gia tri trung binh (86 Iéch chuan), trung vi (khodng
t& phan vi) va ty |& phan trdm. Ty I& t& vong tai ICU dwoc minh hoa theo tirng diém clda SOFA-1
va SOFA-2, cling nhu theo tirng khodng cla thang diém SOFA. D lieu duwoc gdp bang md hinh
multilevel meta-analysis, ap dung phép bién d6i logit, v&i hé s& chan ngau nhién cho tirng co s&
di¥ liéu va cdc mirc diém dang phan loai lam bién ddng bién. Cac ty |1é gdp va khoang tin ciy 95%
(KTC 95%) udc tinh cac gia tri trung binh bién dugc suy ra tir mo hinh phéan tich gép cho tirng
muc diém. Cdc doan hé dwoc dua vao md hinh phan tich cho tirng hé co quan khi doan hé dé ¢
it nhat 2 hé co quan vdi 2 mirc diém lién tiép kha dung. D&i vdi téng diém SOFA, chi nhitng doan
hé cé day dd diém s6 mai duwoc dua vao phan tich.



DEé dénh gid gid tri dy bdo, dién tich dwdi dwong cong ROC (AUROC) duorc udce tinh theo hai cach:
(1) trong mot giai doan duy nhét, két hop s6 lwgng bénh nhan cé cung mirc diém va sé ca tlr vong
twong ng bang cdc md hinh hodi quy logistic hdn hop, véi hé s6 chin ngiu nhién cho mdi doan
hé; va (2) trong hai giai doan, bang cach gop cac udc lvong dwoc trich xuat tir tirng doan hé sk
dung mo hinh phan tich gop hiéu rng ngiu nhién, 4p dung phép bién déi logit cho AUROC va sai
s& chuan clia né. Sai s6 chudn ctia AUROC trong tirng doan hé dwoc wdc tinh bang phuong phap
Delong. Phuong phap restricted maximum likelihood dwgc st dung cho cac phan tich gép. Cac
mo hinh hdn hop téng quat véi ham lién két logit dugc st dung dé danh gia mai lién quan giita
viéc ting 1 diém trong téng diém SOFA va nguy co tlr vong tai ICU, bao gdbm cac hé s& chdn ngiu
nhién cho tirng co s& dit liéu.

Nhiéu phan tich d6 nhay da dwoc thuc hién. Trwdc hét, ching toi kiém tra xem cdc két qua thu
duwoc khi sir dung phuong phap bu gia tri binh thuwong (normal value imputation) c6 duoc lap lai
tuong ty trong cac phan tich chi gidi han trén dit liéu day da (complete-case data) hay khéng.
Thi hai, ching téi kiém dinh cac gid dinh lién quan dén cira s6 thoi gian dung dé mo ta rdi loan
chirc ndng co quan trong ngay thi* nhat, bang cach thyc hién phan tich so sanh gitta cac doan hé
c6 gia tri xau nhat ghi nhan trong 24 gi& dau nhap ICU v&i cac doan hé st dung ca gia tri xdu nhat
trong gio dau va trong 24 gid dau. Th ba, ching téi danh gia liéu viéc cé dit liéu mét phan hay
day du cho tirng hé co quan cé anh huwdng dén céac két qua gop hay khéng; theo dé, cac phéan tich
gop duoc thuye hién bang cach khai thac dit liéu tir toan bo 10 doan hé. Thir tw, ching tdi khado
sat kha ndng mirc do lién quan gitta moi murc ting 1 diém cta diém rdi loan chirc ndng co quan
V@i tlr vong tai ICU c6 thé khac nhau gilra cdc doan hé; phan tich nay bao gdm viéc dwa hé s6 doc
ngau nhién cho diém s vao cac mé hinh phan tich gép va méd hinh hon hop.

Dé hiéu cach thang diém SOFA-2 phan loai lai bénh nhan vao cdc nhém diém khéc nhau so véi
SOFA-1, mét ban d6 nhiét tai phan loai (reclassification heat map) da duwgc xay dwng st dung dir
liéu cdp d6 bénh nhan tlr co s& dit liéu elCU, mdt co s& dit liéu ma.

Trong phan tich doc theo thoi gian, diém SOFA-2 theo tirng linh vyc va téng diém duwoc do hang
ngay tr ngay 1 dén ngay 7 tai ICU, véi viéc bao cdo cd gia tri trung binh va gia tri tdi da khi cé dir
liéu.

D liéu thiéu chl yéu dugc xtr Iy bang phwong phap bé sung di liéu bang gia tri binh thuong,
cung vdi cdc phwong phap thay thé khac.

Tat ca cac phan tich thdng ké duoc thue hién bang phan mém R phién ban 4.2.1 (R Foundation).



Két qua
Piac diém bénh nhan

Trong dit liéu thadm dinh ndi bd (4 doan hé, tdng s6 n = 2.098.356 bénh nhan; tudi trung binh 63,1
+ 18; nit chiém 44,6%), phan I&n cac ca nhdp ICU 13 do bénh ly ndi khoa (n = 1.129.428; 53,9%),
va ty 1é tlr vong tai ICU dao déng tir 4,5% dén 10,1%. D liéu tham dinh ngoai bd (6 doan hé, n =
1.241.114 bénh nhan) cé dac diém twong tu, tuy nhién bénh nhan I&n tudi hon (tudi trung binh
65,1 + 16; nit chiém 40,7%) va ty |é tlr vong tai ICU dao dong tir 4,0% dén 20,5%. Phan bd murc
dd ndng clda bénh trong ngay dau nhap ICU khac nhau giira cic co sé& dit liéu (n = 7), vai ty [ tlr
vong ndi vién du dodn dao déng tir 12,4% dén 31,2% khi s&r dung cac hé théng cham diém khéc
nhau.

Giai doan 6: ThAm dinh ndi bd

Phan bd cla cac bién nghién ciru cho thang diém SOFA-2 cho thdy tinh nhat quén gitra cadc doan
hé. Khi dwoc danh gid bang cdc moé hinh GAM va CART, cac ngudng clia cac bién nghién ciru phu
hop vdi cac ngudng duwoc dé xuat tir vong Delphi cai tién [an tha hai. Vi du, d6i vai hé ho hap,
cac ngudng mdi cua ty sé PaO,/FiO, lan lwgt la 300, 225, 150 va 75. Déi véi hé gan, cac ngudng
dua trén nong dé bilirubin duoc diéu chinh thanh 1,2; 3; 6; va 12 mg/dL (dé chuyén déi bilirubin
tlr mg/dL sang umol/L, nhan v&i 17,104).

Thang diém r6i loan chirc ndng hé tiéu hdéa dugc danh gia trong mét doan hé (ASDI, n = 406.469),
va khéng ghi nhan méi lién quan véi tlr vong tai ICU. D8i véi hé mién dich, ton tai méi lién quan
hinh chit U gilra ca téng sé bach ciu va s6 luvgng lymphocyte véi tlr vong tai ICU.

Giai doan 7: Vong Delphi cdi tién lan th ba

Khi ra soat k&t qua thdm dinh noi bd, hdi déng chuyén gia dat dwoc sy dong thuan rang thang
diém hé tiéu hda thiéu gia tri du bao, trong khi thang diém hé mién dich khong dap ¢ng dwoc gid
tri ndi dung. Do d6, cd hai hé nay déu bi loai khoi thang diém SOFA-2 hoan chinh.

Giai doan 8: Tham dinh ngoai bd

Tham dinh ngoai b trén 6 doan hé doc 1ap xac nhan cac két qua tir thdm dinh ndi bd, bao gdbm
ca cac phan tich trwong hop day dd dir liéu va cac phan tich d6 nhay khac. M6i hé co quan riéng
|& déu lién quan dén s gia tang dan ty |& tlr vong tai ICU khi diém SOFA-2 ting tir 0 dén 4 diém.

Két qua gdp tir ca tham dinh ndi bd va ngoai bd, tir 9 doan hé (ddi véi hé hé hap va than) hoidc
10 doan hé (d6i vdi hé than kinh, tim mach, gan va déng mau), bao gdm tdi thiéu 2,5 triéu luwot



diéu trj cho mdi hé co quan. Phan tich t6ng diém SOFA sir dung dit lieu gop tir 5 doan hé (2 tir
tham dinh ndi bd va 3 tir thdm dinh ngoai bd), vdi téng cdng 1.002.956 bénh nhan va 94.937
trwdong hop tir vong (9,5%). M6 hinh phan bd diém sé va nguy co tlr vong tuwong ng tuong tu
cling duwgc ghi nhan trong cac phéan tich gdp s dung toan bd dit liéu hién co.

D liéu chi bao gbm céc trudng hop day dd cho téng diém SOFA gdm 116.481 bénh nhan va
22.476 truwdng hop tir vong (19,3%). Trong céc phan tich trudng hop day dd, phan bd diém s6
dich chuyén vé phia cac mirc diém cao hon, tuy nhién mé hinh nguy co tt vong tai ICU van duoc
duy tri tvong tu. Gid dinh mai lién quan tuyén tinh giira tong diém SOFA va tr vong tai ICU, SOFA-
2 tdng 1 diém thi nguy co t& vong tai ICU tdng Ién (OR = 1,378; KTC 95%: 1,375-1,381). Cac két
qua tuwong tu cling duwgc ghi nhan trong cac phan tich dé nhay.

Thang diém SOFA-2 hoan chinh dugc trinh bay trong Bang 2, kém theo cac chi thich mé ta nhirng
quy tic quan trong nhdm dam bao viéc chdm diém duoc thuc hién mot cich nhat quan.

So sanh gitra SOFA-1 va SOFA-2

Nhin chung, téng diém SOFA-1 (trung vi 3; IQR 1-6) tuong ty v&i tdng diém SOFA-2 (trung vi 3;
IQR 1-5; Bang 9, Phu luc 2) khi 4p dung phuong phap bu dit liéu bang gid tri binh thudng. Trong
dit liéu khdong day du, téng diém cao hon (SOFA-1: trung vi 8; IQR 5-11; SOFA-2: trung vi 7; IQR
4-10). Phan bé bénh nhan trong tirng hé co quan khac nhau gitta SOFA-1 va SOFA-2 (Hinh 4). Vi
du, mirc 2 diém & hé tim mach theo SOFA-1 chi chiém 0,9% bénh nhan, trong khi theo SOFA-2
chiém 8,9%. D&i vé&i téng diém SOFA, nhiéu bénh nhan cé diém thap hon khi danh gia bang SOFA-
2 (Hinh 4B).

Da&i vdi co s& dit liéu elCU, cdc phan tich lién quan dé&n hé tim mach, diém SOFA toan phan va
danh gia theo thoi gian dugc thuc hién trén mét phan nhdm gém 289.000 bénh nhan (chiém
72%), sau khi loai trir cac bénh vién khéng bao cdo viéc str dung thudc van mach hodc thudc tang
co bdp. Phan tich tai phan loai cho thay 49% bénh nhan cé téng diém SOFA-1 va SOFA-2 tuong
duong nhau, trong khi diém SOFA-2 cao hon & 11% bénh nhan (chénh |&ch trung vi 2 diém; IQR
1-3) va thap hon & 40% bénh nhan (chénh léch trung vi -3 diém; IQR -4 dén -1). Ty Ié tlr vong
tai ICU 12 4,7% khi hai diém s bang nhau, 13,5% khi diém SOFA-2 cao hon va 8,6% khi diém SOFA-
2 thap hon so véi SOFA-1.

Gia tri dw bao

Gid tri dy bao cla SOFA-2 va SOFA-1 d6i véi tlr vong tai ICU 13 twong dwong nhau (AUROC cla
SOFA-2 =0,81; KTC 95%: 0,81-0,81; AUROC ctia SOFA-1 = 0,80; KTC 95%: 0,79-0,80; wdc tinh gdp
mot giai doan). Cac wdc tinh tir phan tich gdp hai giai doan ciing cho két qua tuwong ty (AUROC
cla SOFA-2 = 0,79; KTC 95%: 0,76-0,81; AUROC clia SOFA-1 = 0,77; KTC 95%: 0,74-0,81). Cac két
qua nay nhat quan gilra cdc doan hé riéng 1é, trong phan tich trwdng hop day da, cac phan tich
d6 nhay va theo tirng hé co quan.



Dir liéu theo tho'i gian

Diém SOFA-2 hang ngay dwoc tinh & 553.901 bénh nhan (ICU: n = 289.000; KPNC: n = 258.515;
OutcomeRea: n = 6.386), vdi tdng cdng 2.072.285 ngay—bénh nhan theo ddi. Khodng 80% bénh
nhan déng gdép dit liéu cho wdc tinh cat ngang hang ngay & ngay ICU th 2, va 60% & ngay ICU
th 3 (Hinh 47. Trung vi diém SOFA-2 1a 6 (IQR 4-9) vao ngay ICU th& 1; 5 (IQR 3-8) vao ngay ICU
th&r 2; va 5 (IQR 3-8) vao ngay ICU thir 3. Gia tri SOFA-2 trung binh cao hon & nhitng bénh nhan
t&r vong tai ICU (trung vi 9; IQR 6—13) so v&i nhitng bénh nhan séng sot (trung vi 5; IQR 3-7; P <
0,001; Hinh 48, Phu luc 2). Dién bién theo thoi gian khac nhau gitta cac hé co quan. Gia tri du bdo
cta diém SOFA-2 d6i véi tlr vong tai ICU cao nhat khi sir dung gid tri trung binh clia diém sé trong
suét thoi gian ndm ICU (AUROC 0,87; KTC 95%: 0,80-0,92), so vd&i khi st dung gid tri t6i da dat
duogc vao bat ky ngay nao (AUROC 0,84; KTC 95%: 0,79-0,87). Cac phuong phap thay thé dé xi
ly dit liéu thi€u theo thai gian khong 1am thay ddi dang ké két qua.

Ban luan

Thang diém SOFA, duoc cap nhat dé phu hop véi thuc hanh hd trg chirc ndng co quan hién dai &
bénh nhan nang thong qua quy trinh mDelphi va cac phan tich dwa trén dit liéu, van duy tri 6 hé
co quan vdi tdng diém tir 0 dén 24. Trong di¥ liéu thu thap tir 9 quéc gia vdi hon 3 triéu bénh
nhan ICU tai cdc khu vye dia ly va kinh t& da dang, thang diém SOFA-2 c6 mdi lién quan vdi tlr
vong tai ICU.

Nhu cau cap nhat SOFA-1 d3 duoc cac béc st hoi strc va nha nghién ciru 1dm sang thira nhan tur
lau. SOFA-1 d3 tr® nén 16i thoi ddi véi mdt s6 hé co quan do nhitng tién bo trong thudc va cac
thiét bj diéu tri ho tro co quan. Nhu ching téi cling quan sat dwoc, han ché& nay dic biét rd rét &
cac hé tim mach, hé hap va than. Ngoai ra, s mo ho trong cach dién gidi da dan dén viéc chdm
diém khong nhat quan. SOFA-2 khac phuc cac thi€u sét nay bang cach tich hgp cac thudc va thiét
bi dang duoc sit dung hién nay, cung cap hudng dan cham diém rd rang, dong thdi mé rong kha
nang ap dung cho cac bdi cdnh cé gidi han mdrc d6 diéu tri va cdc méi trudrng han ché ngudn luec,
v&i muc tiéu cai thién tinh chuan hda va kha nang khai quat hoa.

Nhitng khac biét dang chd y nhat gitta SOFA-1 va SOFA-2 duwoc ghi nhan & cac hé hé hap, tim
mach va than. Nhirng thay d&i nay tao ra phan b hop Iy hon clia cdc mirc diém trung gian (vi du:
0-2 diém cho r6i loan chirc ndng hd hap va 2 diém cho rdi loan chirc ndng tim mach). Viéc téi
phan loai gitta téng diém SOFA-1 va SOFA-2 xay ra & gan mot nlra sé bénh nhan. Su chénh léch vé
ty 1& tlr vong tai ICU tuong &ng (13,5% khi SOFA-2 cao hon va 8,6% khi SOFA-2 thap hon SOFA-1)
cho thdy SOFA-2 phan anh rdi loan chirc ndng co quan chinh xac hon. Théng qua viéc phan bé lai
diém s6 & céc hé co quan then chét, SOFA-2 cai thién gid tri gia tri ndi dung va ting cuong kha



nang dién giai trong thuc hanh 1am sang hién dai, dap ¢ng hai wu tién c6t 16i clia qua trinh cap
nhat SOFA.

Viéc str dung phuwong phdp bl gid tri binh thudng cho dir liéu ngay ICU dau tién gitip phan dnh
thuc t€ hon phan b6 diém sd & toan bd quan thé bénh nhan ICU. Ty 1& t&r vong tai ICU quan sét
duwoc cao hon trong cac trwong hgp cé du dit liéu (19,3%) so vai phan tich cé bu dit liéu (9,5%).
Diéu nay cé thé lién quan dén viéc thu thap dit liéu day dd hon & nhitng bénh nhan ndng nhat.
Dai vai dit liéu thiéu theo thai gian, gid tri dy bdo tuwong tw nhau gitta cdc phwong phéap bu dir
liéu trong vong 7 ngay. P4i vdi st dung tai givdng bénh, ching téi khuyén nghi phuong phap “gity
nguyén gia tri quan sat gan nhat” (last observation carried forward) nhu |13 sy can bang t6i uu.
Cac phuong phap nhu bu dit liéu da bién cé thé phu hgp hon cho muc dich nghién ctru, bao gdbm
xay dung tiéu chudn hoi chirng hodc danh gia két cuc trong cac thir nghiém Iam sang.

SOFA-2 cho thay gid tri dy bdo t&t d6i vdi tlr vong tai ICU khi st dung dit liéu cda ngay ICU dau
tién cling nhu trong cac phan tich theo thai gian. Nhirng két qua nay phu hop véi mét téng quan
hé théng trudc ddy gdbm 18 nghién ctru (1999-2008, khodng 30.000 bénh nhan) danh gia SOFA-1
tai thoi diém nhap ICU, trong d6 AUROC d6i vdi tlr vong ngdn han dao dong tir 0,61 dén 0,88.
Quan trong hon, gia tri du bdo nay nhat quan gilta cdc qudc gia va cic quan thé nghién ciru, cho
thay kha nang khai quat hoa trudc su khac biét vé diéu kién kinh té—dia ly, co cdu bénh nhan va
chién lvogc diéu tri.

Nghién ctu cé nhiéu diém manh dang ké. Th& nhat, nhdm nghién ciru da dang, bao gdbm cac
chuyén gia hoi strc, dich t& hoc va khoa hoc di lieu dén tir nhidu khu v, trong dé cé cac moi
trudng han ché ngudn lyc. Thir hai, cac phan tich dua trén dit liéu thyec hanh |dm sang, bao gém
ca cac qudc gia thu nhap thap va trung binh, vdi phan bé dia ly réng tir 1.319 ICU thudc 9 quéc
gia, da cdng c6 tinh khai quat hda cta két qua. Cac budc xac thuc SOFA-1 trwdec day chi dua trén
s6 lvgng bénh nhan it hon nhiéu. Thir ba, quy trinh hién tai la sy két hop gitta nhiéu vong mDelphi
va cac phan tich di¥ liéu, cho phép phat trién mot thang diém vira dwa trén bang chirng vira cé
thé 4p dung hiéu qua & cac ICU khac nhau.

Han ché

Nghién clru nay cé mot s6 han ché. Th& nhat, chi st dung tlr vong tai ICU dé danh gia gia tri dw
bdo, do day |a két cuc duy nhat dwoc danh gid nhat quan & tat ca cdc quan thé nghién clru tham
gia. Can nhan manh rang, muc tiéu cta ching tdi khdng phai nham cai thién kha nang du bdo cla
SOFA-1, cling khdng nham canh tranh véi cac thang diém tién lwgng hién cé nhuw Acute Physiology
and Chronic Health Evaluation (APACHE), ma |a cai thién phan b6 diém s& dé mé ta chinh xac hon
murc d6 réi loan chirc ndng co quan trong quan thé bénh nhan ICU néi chung. T& vong tai ICU ¢
mai lién quan chit ché& vdi cac két cuc quan trong khac clia bénh, bao gom thdi gian nam ICU, chi
phi diéu tri, sw mét maéi cia nhan vién y té, sy hai long cta gia dinh ngudi bénh va tlr vong tai



bénh vién. Th hai, mac du dugc dé xuat trong cac thdo ludn mDelphi ban dau, réi loan chirc
nang hé tiéu hoa va hé mién dich khong dwoc dwa vao thang diém SOFA-2 hoan thién. Nguyén
nhan |a do cdc bién sé (rng vién khéng déng thoi dap irng duoc gid tri ndi dung va gia tri du bdo,
do d6 khdng du diéu kién dé dua vao thang diém. Thi ba, cac quyét dinh vé ngudng diém SOFA-
2 dwoc xdy dung dua trén dif liéu thu thap trong ngay dau tién nhp ICU. Cac ngudng khac cé thé
phu hop hon & nhitng giai doan mudn hon trong dién tién cla bénh ly ndng. Thi tw, thang diém
SOFA-2 duoc phét trién va xac thuc chi trén bénh nhan diéu tri ICU; do d6, kha nang khai quét
hoa két qua cho cadc nhém bénh nhan ngoai ICU, chang han nhu bénh nhan tai khoa cap cru hodc
bénh nhi, vin can dugc nghién ciru thém trong twong lai.

Két luan

Thang diém SOFA-2, dwoc cap nhat nhdm tich hop cac phwong thirc hd tro chirc ndng co quan
hién dai va cac ngudng diém mdi, cho phép md ta réi loan chirc ndng co quan trong mot quan
thé bénh nhan ngudi I&n nang da dang vé mat dia ly va kinh té — x3 hdi, dong thoi dugc chirng
minh c6 gid tri du béo tot.



Hinh 1. Cac giai doan va phwong phap cap nhat SOFA-2

Giai doan 1-5:
Delphi cai ti€n [an th nhat va tha hai
Co s& ly luan va xay dung dé xuat thang diém SOFA-2 cho 8 hé co quan (than kinh
trung wong, ho hap, tim mach, gan, than, dé6ng mau, mién dich va tiéu hoéa).

Giai doan 6: Tham dinh ndi bd
BSn doan hé dai dién vdi khoang 2,1 triéu bénh nhan ICU.

Panh gia cac ngwong dwa trén div liéu

e Muc tiéu: Danh gid dang phan bd va maéi lién quan phi
tuyén tiém tang gitra cac bién lién tuc vai tir vong tai ICU
¢ Phuong phap 1: GAM vdi penalized smoothing spline
¢ Phuong phap 2: CART

Xay dwng cac phuong an dé xuat thang diém SOFA-2

e Muc tiéu: Danh gid cdc phuong dn nhém dé xuat, cac ngudng
vdi nguy co tlr vong va nhitng diém con chua chac chan dua
trén dit liéu

» Phuwong phdp 1: Thang diém theo d@ xuat ban dau

» Phwong phap 2: Thang diém diéu chinh dya trén phan tich
dir lieu

» Phuwong phap 3: Thang diém diéu chinh dua trén cac ngudng

Giai doan 7: Delphi cai tién lan thi ba
SOFA-2 dwoc thong qua bang biéu quyét Delphi.
hé mién dich va tiéu héa dwoc danh gia 1a khéng phu hop

Giai doan 8: Tham dinh ngoai bd
SOFA-2 va SOFA-1 dugc dp dung va dénh gia trén 4 doan hé thdm dinh ndi bo
cung véi 6 doan hé bé sung, vdi khodng 1,2 triéu bénh ICU.

Phan bé SOFA-1 va SOFA-2

e Muc tiéu: Danh gia phan b6 diém (tirng co quan va téng
diém)

» Phwong phap 1: meta-analysis v& phan b6 diém

* Phwong phap 2: Biéu d6 Alluvial thé hién sy dich chuyén
phan b6 diém gitra SOFA-1 va SOFA-2

* Phwong phap 3: Ban d6 nhiét cla bang cross-tab giira

Céc giai doan 1-8 duoc xay dwng phu hop vdi SOFA va gan véi 6
[fnh viec danh gia tinh hitu dung cda thang diém, bao gébm: Giai
doan 1-5 va 7: reliability, content, construct, criterion validity;
va clarity, measurement burden, timeliness. Giai doan 6 va 8:
construct va predictive validity.

Cac théng tin chi tiét hon vé co s& ly ludn va phuong phap
Delphi duoc trinh bay trong bai bao kem theo.

AUROC indicates area under the receiver operating
characteristic curve; CART, classification and regression tree;
GAM, generalized additive model; ICU, intensive care unit.

Gia tri dy bdo cia SOFA-1 va SOFA-2

e Muc tiéu: Banh gia gid tri du bdo cla thang diém (tirng co quan
va téng diém) véi t&r vong tai ICU

* Phuong phap 1: meta-analysis ty 1€ tr vong tai ICU theo tirng
murc diém

» Phuwong phap 2: meta-analysis cdc AUROC d6i véi ti vong tai
ICU

e Phwong phap 3: Phan tich AUROC vdi tir vong tai ICU va so
sanh bang dit liéu téng hop gop

e Phuong phap 4: Hoi quy logistic hdn hop dé danh gia odds tir
vong tai ICU khi t6ng diém SOFA-2 hodc SOFA-1 tang thém 1 diém




Hinh 2. Lwu d6 nghién ciru cho tham dinh ndi bd va tham dinh ngoai bd

E‘ Internal validation

2098356 Index admissions with 144076 ICU deaths
4 Cohort studies (ANZICS, ASDI, KPNC, ORCHESTRA)

External validation

1241114 Index admissions with 126032 ICU deaths

6 Cohort studies (elCU, GiViTI-PROSAFE, JIPAD,
GiViTl-MargheritaTre, NICRF, QutcomeRea)

Systems Systems
Brain (4 cohorts) Respiratory (4 cohorts) Brain (6 cohorts) Respiratory (5 cohorts)
2098356 Index admissions 2098356 Index admissions 1241114 Index admissions 725062 Index admissions
144076 ICU deaths 144076 ICU deaths 126032 ICU deaths 50667 ICU deaths
Cardiovascular (4 cohorts) Liver (4 cohorts) Cardiovascular (6 cohorts) Liver (6 cohorts)
1852730 Index admissions 2098356 Index admissions 853217 Index admissions 1152354 Index admissions
96941 ICU deaths 144076 ICU deaths 57509 ICU deaths 105366 ICU deaths
Kidney (4 cohorts) Hemostasis (4 cohorts) Kidney (5 cohorts) Hemostasis (6 cohorts)
2098356 Index admissions 2098356 Index admissions 725062 Index admissions 1201723 Index admissions
144076 ICU deaths 144076 ICU deaths 50667 ICU deaths 116391 ICU deaths
Complete Complete

664984 Index admissions with 65776 ICU deaths
2 Cohorts (ASDI, KPNC)

337972 Index admissions with 29161 ICU deaths
3 Cohorts (elCU, GiViTI-MargheritaTre, OutcomeRea)

Internal and external validation for complete SOFA

1002956 Index admissions with 94937 ICU deaths
5 Cohort studies (ASDI, KPNC, elCU, GiViTI-MargheritaTre, OutcomeRea)

ANZICS: Australian and New Zealand Intensive Care
Society; ASDI: Austrian Center for Documentation
and Quality Assurance in Intensive Care; elCU:
electronic Intensive Care Unit Collaborative
Research Database; GiViTi: Gruppo Italiano per la
Valutazione degli Interventi in Terapia Intensiva;
KPNC: Kaiser Permanente Northern California;
Margherita Tre: Petal Three; ORCHESTRA:
Organizational Characteristics in Critical Care;
OutcomeRea: OutcomeRéanimation

A va B: Téng s6 ca nhép vién, sd ca tl vong tai ICU, va sd lugng doan hé
trong thdm dinh ndi b (giai doan 6) va thdm dinh ngoai b (giai doan 8),
duoc dénh gid tirng hé co quan, cling nhu d&i vdi SOFA hoan chinh (khi cé
day du 6 hé co quan dé tinh diém).

C: Téng s6 ca nhap vién chi s8, s6 ca tlr vong tai ICU, va s6 lugng doan hé
ddi véi SOFA hoan chinh, duoc gdp tir tham dinh ndi bo (giai doan 6) va
tham dinh bén ngoai (giai doan 8); dir liéu dugc trinh bay trong Hinh 4B va
Hinh 5B.

S6 lvgng d6i véi mdi linh vire ¢ thé nhoé hon t6ng s do thiéu dif liéu trong
céc doan hé, bao gdm ca viéc khéng thé tinh dugc diém SOFA day dd (vi
du: khdng cé théng tin vé lidu norepinephrine).



Bang 1. Tém tat cac doan hé

Internal validation

External validation

GIViTI-
Variable ANZICS ASDI KPNC ORCHESTRA elCU GiViTI-PROSAFE JIPAD MargheritaTre NICRF OutcomeRea
Period 2018-2023 2014-2023 2014-2023 2022-2023 2014-2015 and 2014-2023 2018-2022 2014-2023 2019-2023 2014-2023
2021-2022
Countries Australia and New  Austria us Brazil us Italy Japan Italy Nepal France
Zealand
Type Registry Registry Electronic health  Registry Electronic health  Registry Registry Electronic health  Registry Registry
record record record
Mo. of ICUs 181 Australia; 21 146 21 218 339 220 100 25 24 24
New Zealand
No. of hospitals 181 Australia; 20 82 21 111 339 >159 NA 22 15 24
New Zealand
No. of patients 1091034 406 469 258515 342 338 401613 516052 245250 42 586 29227 6386
Age, mean (SD),y 62 (17) 66 (16) 65 (17) 62(22) 63 (17) 66 (16) 68 (15) 65 (16) 56 (19) 61(16)
Sex, No./total (%)
Female 475582/ 170520/406439 113 826(44.0) 176059 (51.4) 180530/401434 199214 (39) 94 393 (38.5) 16692 (39) 12184 (41.7) 2333 (37)
1090119 (43.6) (42.0) (45.0)
Male 614537/ 235919/406439 144 689 (56.0) 166 279 (48.6) 220904/401 434 315887 (61) 150851 (61.5) 25894 (61) 17023 (58.2) 4042 (63)
1090119(56.3) (58.0) (55.0)
ICU admission type, No. (%)
Medical 496151 (45.5) 204 784/402 157 173 854 (67.3) 254 639 (74.4) 339684 (84.6) 215763 (42) 75 401 (30.7) 21295 (50) 23920 (81.8) 4924 (87)
(50.9)
Elective surgical 419149 (38.4) 130674/402 157 39772(15.4) 62 866 (18.4) 58050(14.5) 184 028 (36) 138127 (56.3) 11528 (27) 3717 (12.7) 180 (3)
(32.5)
Emergency 175734 (16.1) 66 699/402 157 44886 (17.4) 24833 (7.3) 3879 (1.0) 116252 (23) 31722 (12.9) 9586 (23) 1590 (5.4) 548 (10)
surgical (16.6)
Invasive 410 456 (37.6) 139209/406 400 54399 (21.0) 40792 (11.9) 54105 (13.5) 352604 (70) 90 486 (36.9) 29480 (69) 5516 (18.9) 2179 (34)
mechanical (34.3)
ventilation
at ICU admission
ICU LOS, 2(1-3) 3(2-6) 2(1-3) 3(2-5) 2(1-3) 2(1-6) 1(1-4) 2(1-7) 4(2-6) 4(2-9)
median (IQR), d
ICU mortality 49483 (4.5) 39538(9.7) 26238 (10.1) 28817 (8.4) 27977 (7.0) 75365 (14.6) 9896 (4.0) 6924 (16.0) 4560 (15.6) 1310 (20.5)
Domain Brain (0-4), Brain (0-4), Brain (0-4), Brain (0-4), Brain (0-4), Brain (0-4), Brain (0-4), Brain (0-4), Brain (0-4), Brain (0-4),
contribution respiratory (0-4),  respiratory (0-4), respiratory (0-4), respiratory (0-4), respiratory (0-4), cardiovascular respiratory (0-4),  respiratory (0-4), respiratory (0-4), respiratory (0-4),
to the pooled cardiovascular cardiovascular cardiovascular cardiovascular cardiovascular (0-1),7 liver cardiovascular cardiovascular cardiovascular cardiovascular
results (0-1),° liver (0-4), (0-4), liver (0-4), (0-4), liver (0-4), (0-1),2 liver (0-4), (0-4), liver (0-4), (0,3,4),° (0-1),° liver (0-4), (0-4), liver (0-4), (0-1),7 liver (0-4), (0-4), liver (0-4),
kidney (0-4), kidney (0-4), kidney (0-4), kidney (0-4), kidney (0-4), hemostasis kidney (0-4), kidney (0-4), kidney (0-4), kidney (0-4),
hemostasis (0-4)  hemostasis (0-4)  hemostasis (0-4)  hemostasis (0-4)  hemostasis (0-4)  (0,1,4),° hemostasis (0-4)  hemostasis (0-4)  hemostasis (0-4)  hemostasis (0-4)

ANZICS — Australian and New Zealand Intensive Care Society; ASDI — Austrian Center for
Documentation and Quality Assurance in Intensive Care; elCU — electronic Intensive Care
Unit Collaborative Research Database; ICU — intensive care unit; GiViTi — Gruppo ltaliano
per la Valutazione degli Interventi in Terapia Intensiva; JIPAD — Japanese Intensive Care
Patient Database; KPNC — Kaiser Permanente Northern California; LOS — length of stay;
MargheritaTre — Petal Three; NICRF — Nepal Intensive Care Research Foundation;

ORCHESTRA — Organizational Characteristics in Critical Care; OutcomeRea —
Outcome Réanimation
a Cac linh vyc dwgc xay dwng mot phan (tic 1a khong day dd thang diém 0—
4). Tiéu chi & mot doan hé dwoc duwa vao phan tich 1a phai cé it nhat 2 Iinh

vure, mbi Iinh vire ¢é it nhat 2 mire diém lién tiép.



Hinh 3. Phan bd diém sé va ty 1é tlr vong tai khoa hoi
thoi diém nhép ICU, meta-analysis cGia 3 doan hé

strc tich cuc (ICU) theo tdng diém SOFA-1 va SOFA-2 tai

trong giai doan tham dinh bén ngoai (Giai doan 8).
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SOFA-2
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Proportion, 95% CI

10 11 12

13 15 16 17 19 20 21 22 23/24

Total SOFA points
Ld

No. at risk
SOFA-1
Encounters
46977 49868 28570 29689 39525 32797 24514 20907 16576 12359 10083 8115
1CU mortality
967 1199
SOFA-2
Encounters
51096 62527 39203 34111 30926 29687 22085 18333 13774 10459 7528 5882
1CU mortality
699 1313

6067

575 1089 2314 2167 1904 2420 2689 2086 2116 2229 1961

3975

901 1656 2052 2474 2253 2785 2492 2369 2016 1921 1555

4208 2937 2017 1252 703 432 189 119 45 18

1493 1259 1019 721 413 266 133 93 29 14

2912 1920 1312 896 564 335 221 134 60 18 14

1337 992 773 607 386 230 166 108 50 13 13

Ba doan hé dugc gbp trong phan tich bao gém electronic
Intensive Care Unit Collaborative Research Database — elCU,
Gruppo ltaliano per la Valutazione degli Interventi in Terapia
Intensiva — Margherita Tre, va Outcome Réanimation.

A va B, cac cot bidu dién ty 1é cla bién ¢ két cuc tai méi murc
diém, va cac dudng whisker biéu thi khoang tin ciy 95% (95%
Cl). Cac uéc lugng nay duoc rat ra tlr mo hinh phan tich gop da
murc (multilevel meta-analysis), trong do6 dit liéu dwgc gop tu 3
doan hé cé day dd thdng tin cho phép tinh todn téng diém SOFA.

C, ty l& t&r vong tich Iy tai khoa héi stre tich cyc (ICU) dwoc
14y tir di liéu tho téng hop két hop cla cung 3 doan hé noi
trén. Chi c6 4 bénh nhan (tat ca déu tlr vong) dat 24 diém
SOFA-2; do d6, cac truong hop nay dwgc gdp chung véi nhédm
bénh nhan c6 23 diém, tao thanh nhém 23/24 diém.

Tat ca céc phan tich déu xem céc gid tri bi thi€u & tirng hé co
quan cuy thé 13 0, tirc 13 khéng cé réi loan chirc ndng. K&t qua
phan tich cho thdm dinh ndi bd ciing nhu cho di liéu trwong
hop day du (complete-case data) dwoc trinh bay trong eHinh
9 dén eHinh 11 & Phu luc 2.




Bang 2. Thang diém SOFA-2 (a,b)

Hé co quan 0 diém 1 diém 2 diém 3 diém 4 diém
EESMB (e )e ﬁiii?.i: khu
12 a o e .« . | GCS3-5 (hodc dudi chikhi
] LG ERCET dap irng dau)? | GCS 9-12 (hodc rat lui GCS 6-8 (hodc gap chi 53 A( oa(,: dl,ml ¢ I I
Nao°© thumbs-up, S . ; dau, khéng dap Ung vai
p . hoac can dung | khi dau) khi dau) L . A
nam tay, hoac 2 T dau, giat co toan than)
- thuoc diéu tri
dau peace) A B3
mé sang
: < : < <
Pa0,:FIO, > Pa0,:FIO, < Pa0;:FIO, _‘1510 mmHg PaOz.F‘IOZI <75 mmHg (<10
APl Pa0,:FIO, £ 225 mmHg | (<20 kPa) va cé kPa) va c6 advanced
HO hap 300 mmHg 300 mmHg . . heox
(>40 kPa) (<40 kPa) (<30 kPa) advanced ventilatory ventilatory support&" hoac
- supporte" ECMO'
Vasopressor liéu trung | Vasopressor liéu cao: (t6ng
oo utnsy | | remneshrne
MAP > 70 MAP < 70 (téng norepinephrine + . 2 p A, A= . .
A N ; ) epinephrine > 0,2 dén ug/kg/min) hoac
mmHg, khong | mmHg, khong | epinephrine <0,2 . . . .
. T R R . . . .. | £0,4pg/kg/min) hodc | vasopressor liéu trung binh
Tim mach! dung dung ug/kg/min) hoac bat ky " - P .
N vasopressor liéu thap (>0,2 dén <0,4 pg/kg/min)
vasopressor vasopressor liéu nao cua

hoac inotrope

hoac inotrope

vasopressor/inotrope
khac

(0,2 pg/kg/min) kém
bat ky
vasopressor/inotrope
nao khac

kem bt ky
vasopressor/inotrope nao
khac hodc ho tro tim mach
co hoc™

Gan (Liver)

Total bilirubin
<1,20 mg/dL
(£20,6 umol/L)

Total bilirubin
<3,0 mg/dL
(51,3 umol/L)

Total bilirubin < 6,0
mg/dL (£102,6 pmol/L)

Total bilirubin 12,0
mg/dL (€205 umol/L)

Total bilirubin > 12 mg/dL
(>205 pumol/L)

Than (Kidney)

Creatinine £
1,20 mg/dL
(2110 pmol/L)

Creatinine <
2,0 mg/dL
(2170 pumol/L)
hoac luvong
nuéc tiéu < 0,5
mL/kg/gio
trong 6-12 gio

Creatinine £ 3,50
mg/dL (<300 umol/L)
hodc lvgng nudc tiéu <
0,5 mL/kg/gio = 12 gior

Creatinine > 3,50
mg/dL (>300 umol/L)
hodc lwong nudc tiéu <
0,3 mL/kg/gio > 24 gio
hoac vo niéu (0 mL) >
12 gioy

Dang nhan hoac dép ing
tiéu chudn RRT (bao gébm
st dung man tinh)°pP®

Pong mau
(Hemostasis)

Platelets > 150
x 10¥uL

Platelets < 150
x 10¥uL

Platelets < 100 x 10%/uL

Platelets < 80 x 10%/uL

Platelets < 50 x 10%/uL

Abbreviations: ECMO, extracorporeal membrane oxygenation; GCS, Glasgow Coma Scale; MAP, mean arterial pressure;

Pa0,:FlO,, ratio of partial pressure of oxygen to fraction of inspired oxygen; RRT, renal replacement therapy; SOFA,

Sequential Organ Failure Assessment.

a. T6ng diém cudi cung duoc tinh bang cich cdng diém cao nhat cla tirng hé co quan trong s6 6 hé, duoc ghi nhan riéng

I& trong khoang thoi gian 24 gid, véi téng diém dao dong tir 0 dén 24.

b. DG&ivéi cac gia tri bj thiu trong ngay 1, khuyén cdo chung la chdm 0 diém. Cach x{r Iy nay c6 thé thay d6i tuy theo muc

dich st dung cy thé (vi du: s dung tai giwdng bénh, nghién ctru, v.v.). D8i vdi chdm diém tuan tu, khi thiéu dir liéu sau

ngay 1, nén st dung gia tri quan sat gan nhat trwdc dé (carry forward), véi co sé ly luan rang khéng do ludng thuong

ggiy tinh trang &n dinh.

c. DG8ivéi bénh nhan dang duwgc an than, st dung gia tri GCS dugce ghi nhan cudi cung trwdc khi an than. Néu khéng biét
GCS trwdc dé, chdm 0 diém.
d. Khi khéng thé danh gia day d0 ca 3 thanh phan cla GCS, s& dung diém cao nhat dat dwoc cla thang diém van dong

(motor-scale).




NE&u bénh nhan dang s& dung thudc diéu tri mé sang (ngan han hoic dai han), cham 1 diém, ngay ca khi GCS = 15. Danh
sach thudc lién quan dwoc tham khao trong International Management of Pain, Agitation, and Delirium in Adult Patients
in the ICU Guidelines.?

Chi str dung ty 1& SpO,:FIO; khi khéng c6 Pa0,:FIO, va khi Sp0O, < 98%. Céc ngudng cham di€ém:0 diém: > 300 mmHg, 1
diém: < 300 mmHg, 2 diém: < 250 mmHg, 3 diém: < 200 mmHg kém hd trg ho hap, 4 diém: < 120 mmHg kém hé trg ho
h&p hodc ECMO
Advanced ventilatory support dugc dinh nghia la sir dung mot trong cac phuwong thirc sau: high-flow nasal cannula,
continuous positive airflow pressure, bilevel positive airway pressure, noninvasive ventilation, invasive mechanical
ventilation, hoic long-term home ventilation. Diéu kién nay bat budc dé cham 3-4 diém, ngoai viéc Pa0,:FIO, hoic
Sp0,:FIO, phai nam trong ngudng quy dinh. Cac thay ddi PaO,:FIO, hodc SpO,:FIO, trong vong 1 gi& (vi du sau hat dam)
khong dwoc tinh.

Bénh nhan khong nhan advanced respiratory support chi cé thé cham t&i da 2 diém, trir khi h6 tro' ho hap (1) khong sén
c6 hodc (2) bj gii han do ceiling of treatment; trong cac trudng hop nay, mirc d6 ndng dwoc chdm dua trén Pa0,:FlO,
hodc Sp0,:FIO,.

N&u ECMO (moi hinh thirc) dugce st dung cho suy hé hap, phai chdm 4 diém & thanh phan hd hip (khéng phu thuéc
Pa0,:Fl0,), nhung khdng chdm trong thanh phan tim mach. Néu ECMO dugc st dung cho chi dinh tim mach (moi hinh
thirc), phai tw déng chdm diém & cd hé tim mach va hé hap.

Thudc vasopressor chi dugc cham diém khi dugc s dung dudi dang truyén tinh mach lién tuc it nhat 1 gio.
Norepinephrine thudrng dugc bao ché dudi dang mudi (vi du: hemitartrate ho3c bitartrate). Liéu dung phai dwoc biéu
thi theo dang base. M6t mg norepinephrine base twong duong vadi: 2 mg norepinephrine bitartrate monohydrate, 1,89
mg bitartrate khan (con goi la hydrogen tartrate, acid tartrate, hodc tartrate), va 1,22 mg hydrochloride.

Né&u dopamine dugc st dung nhu vasopressor don ddc, chdm diém theo cac nguwdng sau: 2 diém: < 20 pg/kg/min, 3
diém: > 20 dé&n 40 pg/kg/min, 4 diém: > 40 pg/kg/min. Cac ngudng ndy dwa trén cac nghién cru vé norepinephrine
equipotency.*°-42
Khi khéng cé thudc van mach hodc khdng thé sir dung do ceiling of treatment, sir dung cac ngudng MAP sau dé chdm
diém:0 diém: > 70 mmHg, 1 diém: 60-69 mmHg, 2 diém: 50-59 mmHg, 3 diém: 40-49 mmHg, 4 diém: < 40 mmHg
Bao gdbm moi hinh thirc hé trg tim mach co hoc, vi dy: venoarterial ECMO, intra-aortic balloon pump, left ventricular
assist device, microaxial flow pump.

Loai trir cdc bénh nhan duogc st dung RRT chi vi cdc nguyén nhan khéng phai than, vi du: loai bd chat doc, doc té vi
khuan, cytokines.

DaGi véi bénh nhan khdng dugc sir dung RRT (vi du: do ceiling of treatment, khdng cé mdy, hodc quyét dinh tri hodn),
cham 4 diém néu bénh nhan dap (ng tiéu chuin RRT, tirc 1a: creatinine > 1,2 mg/dL (>110 pmol/L) ho&c thiéu niéu (<
0,3 mL/kg/h) kéo dai > 6 gio kém it nhat mat trong cac tidu chi sau: potassium huyét thanh > 6,0 mmol/L hodc nhiém
toan chuyé&n héa vdi pH < 7,20 va bicarbonate huyét thanh < 12 mmol/L.

D3i véi bénh nhan duwoc RRT gidn doan, cham 4 diém vao nhitng ngay khdng thire hién RRT cho dén khi ngirng han RRT.



Hinh 4. Su thay d6i phan bd diém sd tir SOFA-1 sang SOFA-2 theo tirng hé co’ quan va téng diém tai thoi diém
nhép ICU, dwa trén dir liéu gdp tir 2 doan hé tham dinh ndi bd va 3 doan hé tham dinh bén ngoai.

Ty 1é clia tirng mirc di€m tir 5
doan hé (n =1.002.956) ma cé
thé tinh diém SOFA, bao gom 2
doan hé trong tham dinh ndi bd
(Austrian Center for
Documentation and Quality
Assurance in Intensive Care va
Kaiser Permanente Northern
California) va 3 doan hé trong
thdm dinh bén ngoai (electronic
Intensive Care Unit Collaborative
Research Database, Gruppo
Italiano per la Valutazione degli
Interventi in Terapia Intensiva —
MargheritaTre, va Outcome
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A, Sy thay d6i diém tir SOFA-1
sang SOFA-2 cho tirng hé co
quan.
B, Su thay d6i tir téng diém
SOFA-1 sang SOFA-2
Su dich chuyén giita SOFA-1 va
SOFA-2 phan 4nh sy thay déi
trong phan bd gdp, khéng phai
sy thay d6i & muirc ca thé nguoi
bénh. Do d6, khong ky vong cé
sw khdc biét trong phan bé gép
doi véi moét sé mirc diém & cac
linh virc nhat dinh. Tuy nhién,
trong mét s6 truong hop, van
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Hinh 5. Tai phan loai va dién tich duéi dwdng cong ROC (AUROC) clia tong di€m SOFA-1 va SOFA-2 tai thoi
di&m nhap khoa hai strc tich cuc (ICU).

El Reclassification between SOFA-1 and SOFA-2 in elCU cohort
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A, Ban d6 nhiét tai phan loai (reclassification heatmap) s dung
dit liéu & mirc ca thé ngudi bénh tir doan hé electronic
Intensive Care Unit Collaborative Research Database (elCU),
bao gdbm 289.000 bé&nh nhan. Phan tich nay dai dién cho két
qua cta doan hé elCU vi day |a doan hé duy nhat cé dir liéu
murc cé thé dugc cong khai. Trong phan bd diém s6, ty 1& phan
tram bén trong mi 6 biéu thj ty |& bénh nhan nam trong 6 d6
50 v&i tdng s6 bénh nhan; ddng thoi, cac ty 1& phan trdm nay
cling phan anh ty |é tlr vong tai ICU tuong ing.
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B, Dién tich dwéi dudng cong ROC (AUROC) cla téng diém
SOFA-1 va SOFA-2 trong dy bdo tir vong tai ICU duoc trich xuat
tir 5 doan hé (n = 1.002.956) ma tai d6 c6 thé tinh day di diém
SOFA, bao gdm 2 doan hé trong thdm dinh ndi bd (Austrian
Center for Documentation and Quality Assurance in Intensive
Care va Kaiser Permanente Northern California) va 3 doan hé
trong tham dinh bén ngoai (elCU, Gruppo Italiano per la
Valutazione degli Interventi in Terapia Intensiva —
MargheritaTre, va Outcome Réanimation). Gia tri AUROC duoc
xay dung bang cdch mé réng dir liéu gop (aggregated data) tir
ca nam doan hé.

Trong toan bd cdc phan tich, cac gid tri bi thi€u & tirng linh vue
co quan duoc quy wdc |3 0 diém, tirc 13 khdng cé rdi loan chirc
nang co quan.



