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Tom tat
B&i canh: Dai dich COVID-19 dang hoanh hanh trén khap thé gidi, gay ap luc I6n ddi vdi cac nguén luc & 1ICU do
s6 lugng 16n bénh nhan can dugc cham soc dac biét. Do do tuyén bé tir cac chuyén gia tuyén dau trong linh
vuc cham séc dac biét 1a rat can thiét.
Phuong phap: Mugi sau chuyén gia tuyén dau & Trung Quéc chéng dich COVID-19 & Vi Han da dugc quy tu dé
phat trién cac tuyén b6 sau 5 vong hoi tho va thao luan, nhdm dua ra khuyén cdo dang tin cay vé quan ly bénh
nhan COVID-19 nang. Méi chuyén gia dugc giao nhiém vu trong linh vuc chuyén mén cla ho dé cung cap cac
tuyén bo du thao va co s& ly luan. Cac phan clia tuyén bé tir chuyén gia dua trén bang ching dich té hoc va lam
sang, khéng cé cac bang chiing khoa hoc san co.

Két qua: Mot tai liéu toan dién véi 46 tuyén bé dugc trinh bay, bao gdm bao vé nhan vién y té, diéu tri can
nguyén, chan doan va diéu tri suy chiic ndng mé va co quan, can thiép tam ly, liéu phap mién dich, hé trg dinh
dudng va van chuyén bénh nhan COVID-19 nang. Trong dé, 5 khuyén cao strong (Grade 1), 21 khuyén cdo weak
(Grade 2) va 20 khuyén céo la y ki€n cla cac chuyén gia. Tat ca cac khuyén cao déu dat dugc sy déng tinh manh
mé ti nhiing ngudi tham gia biéu quyét.

Két luan: Van chua co liéu phap nham tring dich cho bénh nhan COVID-19. Theo déi dong hoc va diéu tri hé
trg d€ phuc héi chiic ndng mach méau mé va co quan la dic biét quan trong.

Tu khéa: COVID-19, Critical care, Expert statement

L&i noi dau triéu chiing 1am sang, dugc coi la mét trudng hgp da dugc

Su bung phét ctia viém phéi do coronavirus ching méi
dugc phat hién ldn diu tién ¢ Vi Han vao thang 12 nam
2019 da dan dén mot dai dich trén toan thé gidi. Vao ngay
11 thdng 2 nam 2020, T8 chiic Y té€ Thé gisi (WHO) chinh
thic dit tén cho né la COVID-19. Mot ngudi c¢é két qua
xét nghiém xdc nh4n nhiém COVID-19, bét k& ddu hiéu va
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x4ac nhan [1].

Trén toan cdu, hon 3.750.000 trudng hop dugc xac
nh4n va hon 250.000 truong hgp ti vong, tai hon 200
qudc gia, vung lanh thd hodc khu vuc da dugc béo cédo
[2]. Khoang 14% cac truong hgp dugc xac nhan tién
trién thanh bénh nidng [3], trong khi ty 1é ti vong la
4,2% [2]. Khi virus tiép tuc lay lan véi téc do dang bao
dong, cac nhan vién y t€ dang tim cach quan ly va hanh
dong mot cach hiéu qua cho nhiing bénh nhén bi anh
huéng. Tai Trung Qudc, cac bac si da phai do6i phoé véi
COVID-19 trong hon 3 thang. Hau hét nhiing ngudi
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nhiém COVID-19 cé céc triéu ching nhe (80,9%), sau
dé6 nidng (13,8%) va cudi cung la nguy kich (4,7%) (Bang
1) [4]. Hau hét cic trudng hgp dugc xdc nhén 1 trong
d6 tudi tu 30 dén 70 (86,6%), dudc chdn doan & H6 Béc
(74,7%), v6i ty 1é tt vong chung 1a 2,3%, va 0,3% & nhan
vién y té€ [4]. Ty 1é tu vong trong cic ca nguy kich la
49,0% [4]. Bénh nhan méic bénh nén c6 ty 1¢é tt vong cao
hon nhiéu so v6i bénh nhan khong mic bénh nén
(10,5% d6i vdi bénh tim mach, 7,3% d6i vGi bénh tiéu
duong, 6,3% d6i v6i bénh ho hdp man tinh, 6,0% d6i véi
bénh ting huyét ap, 5,6% do6i véi bénh ung thu va 0,9%
déi v6i khong mac bénh) [4]. Pudng cong bung phét
dich dat dinh vao khoang ngay 23-26 thang 1 nam 2020,
sau do suy giam. Mot nghién ctiu don trung tdm gan day
cho thiy hau hét cac bénh nhan nguy kich phat trién réi
loan chiic ndng co quan, trong d6 67% dugc phat hién
c6 hoi chiing suy sup ho hdp cdp (ARDS), 29% co tén
thuong than cdp (AKI), 23% c6 tén thuong tim, 29% réi
loan chtic ning gan, va 2% tran khi mang phdéi [5]. Bén
canh nhiing phét hién dich té hoc nay, cic chuyén gia
Trung Qudc da thu dugc nhiéu kinh nghiém quy bdu
trong viéc quan ly va bénh ly ctia can bénh nay. Ching
toi c6 trach nhiém chia sé nhiing kinh nghiém nay thong
qua su dong thuén ctia cac chuyén gia.

Céc chuyén gia ICU Trung Qudéc di dugc quy tu va lam
viéc cing nhau d€ phat trién mét tuyén bd sau nim vong
hoi thao va thao luan. Tuyén bd nay dai dién cho su tong
hgp ctia ching ct va sy dong thuin ctia cac chuyén gia vé
chidm s6c dic biét, mic du thiéu cac thit nghiém lam sang.
Céc truong hop nguy kich dugc dic trung boi biéu hién
suy ho hdp, s6c nhiém trung, va/hodc réi loan chiic nang/
suy da co quan [6]. Theo y kién ctia cdc chuyén gia, bénh
nhan ciing nén dugc coi la trudng hgp nguy kich néu ho c6
tan s6 ho hap cao (RR = 30 bpm) va chi s6 oxy thidp (PaO2/
FiO2) < 200 mmHg) trong khi diéu tri bang HFNC. Cac
chuyén gia da dua ra 9 phan vé€ quan ly bénh COVID-19,
chti yéu duya trén kinh nghiém & Vi Han.

Bang 1 Phan d6 nang cia COVID-19
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Phuong phap

Cac tuyén b6 dugc dua ra bdi mot nhom 16 chuyén gia
ICU tuyén dau & Trung Qudc, nhiing ngudi da chién diu
chong lai dich COVID-19 & Vi Héan. Chuong trinh lam
viéc ctia nhom da duge xac dinh trudc. Nhom chuyén gia
dau tién xac dinh cac cau hoi lam sang can giai quyét va sau
dé chi dinh cac chuyén gia phu trach tling cau hoi sau cudc
hop dau tién. T4t ca cac cau hoi dugc xay dung theo dinh
dang dan sé, can thiép, chiing va két cuc (PICO), giup xac
dinh cic tiéu chi lya chon va loai trit cho viéc tim kiém tai
liéu va xac dinh cac nghién ctiu c6 lién quan. Chat lugng
cta bang chiing dugc dénh gia bang cich st dung phuong
phap dugc mo ta trong cac cdp do khuyén cao, danh gia,
phét trién va tinh todn (GRADE). Chit lugng cta bing
chiing c6 thé cao, trung binh, thip hodc rit thip. Do sy
bung phat dot ngdt cia COVID-19, cau hdi dugc dé xuat
c6 thé 1a chu dé ctia mot khuyén cédo duéi dang y kién
chuyén gia do tai liéu khong c6 hodc khong du. Ngoai ra,
dii liéu dugc cong b6 vé SARS, MERS va cac bénh do
nhiém coronavirus khéc, ciing nhu di liéu vé€ cham séc hd
trg trong ICU tli cic nghién ctiu vé cim va cac bénh nhiém
virus dudng ho hép khac, ARDS va nhiém trung huyét
dugc st dung lam bang chiing gidn tiép. T6ng cong 5 vong
hoi théo va thao ludn chuyén gia da dugc t8 chic dé dua ra
khuyén cao dang tin cdy vé viéc quan ly bénh nhén
COVID-19 nang (Bang 2).

Chung t6i st dung cum ti “ching t6i khuyén cdo”,
“dugc khuyén cdo”, “nén” hodc “khoéng nén” cho cic
khuyén cdo manh, “cé thé”, “cé 1é khong nén” hodc “nén
can nhic moét cach chic chan” d6i véi cac khuyén céo yéu
va “ cdc chuyén gia dé xudt 7, cac chuyén gia dé xuit
chéng lai 7,“ dé xudt “hoac” khong dé xuit ” 1a y kién
chuyén gia. Y nghia clia cuong do khuyén cdo dugc trinh
bay trong Bang 3. Cac khuyén cdo dugc dé xuit da dugc
théo luan lan lugt. It nhdt 75% chuyén gia dong y thong
qua dé xudt v€ tiéu chi, va it nhit 90% chuyén gia phai
dong y dé€ dat dugc sy nhit tri cao. Trong trudng hop
khong c6 sy dong thuidn manh mé, lya chon cai tién dé
xudt va danh gid lai d€ dat dugc su dong thudn. Chi nhiing
y kién chuyén gia dugc su dong tinh cao méi dugc giti lai.

Do ndng Pinh nghia

Nhe Khéng c6 dau hiéu viém phéi trén hinh &nh hoc

Trung binh S&t va cac triéu chiing hé hap vdi hinh anh viém phéi trén X quang
Nang Khé thg, tan s6 ho hap > 30/phat, SpO2 < 93%, ty 1é PaO2/FiO2 <300

Nguy kich

va/hodc tham nhiém phéi > 50% trong vong 24-48 h
Suy hé hép, s6¢ nhiém trung va/hodc r8i loan chiic ndng/suy da co quan.
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Bang 2 Dong thai gian hinh thanh tuyén bs
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March 15, 2020
March 19, 2020
March 26, 2020

April 2, 2020

April 3, 2020

Chi dinh cac chuyén gia phu trach tling cdu hoi can giai quyét

MOéi chuyén gia l4p dan y chi tiét cho cau hoi ctia ho

Thao luén va giai quyét cdc vin dé ma cic chuyén gia gap phai
trong qua trinh dua ra cac tuyén bo

(1) Théo ludn vé tuyén bé va co s6 1y luan tuong ting ctia cic chuyén gia

sau khi stia d6i; (2) vong tinh diém dau tién

Cudc hop hoan thién guideline cho vong chdm diém thd hai

Bang 3 Cac khuyén cao theo GRADE

Khuyén cao

Grade 1+ Khuyén cdo manh Muc d6 ching c cao
“... Chung t6i khuyén cdo...”, “... dugc khuyén cdo...” hoac”... nén..."
Grade 2+ Khuyén cdo yéu Muc d6 ching cu thap

“...Colénén..."” hoac”... c6 |& nén dugc can nhac...”

Expert opinion

nou

“... Cac chuyén gia dé xuat...”, “... dugc dé xuat...”,

Khuyén cao dugi dang y ki€n chuyén gia

4

Muc do ching ci khéng day du

... Cac chuyén gia dé

xuat khéng nén...”, hoac “... khéng dé xuat...”

Grade 2- Khuyén cao yéu
“...Colé khong nén..."
Grade 1- Khuyén cao manh

"...khéng nén..."

Muc d6 chiing cirthap

Muic d6 chiing cur cao

Cac linh vuc trong khuyén cdo

Viéc phong nglia va kiém sodt nhiém tring, chién lugc
chén dodn, quan ly diéu tri va vin chuyén bénh nhin da
dugc xac dinh. Céc tai liéu dugc tim kiém qua PubMed va
co sG dii liéu Thu vién Cochrane. Chi cac bai bdo dugc xuit
ban bang tiéng Anh hodc véi phin tém tat bang tiéng Anh
méi dugc dua vao phén tich tap trung vao dit liéu gin day
theo thd ty danh gid, ti phan tich tdng hgp dén thu
nghiém ngiu nhién dén nghién cttu quan sat. Quy mo dan
s6 nghién ctiu va muc do lién quan ctia nghién ctu duge
xem xét cho méi nghién ctu.

Toém tat két qua

Theo phuong phip GRADE va téng hgp két qua, cic
chuyén gia da rut ra 46 tuyén bd. Trong s6 cac huéng dan
nay, 5 huéng dan c6 miic d6 bang ching cao (GRADE 1
1), 21 y kién c6 mtic d6 bing chiing thip (GRADE 2 +) va
20 v kién chuyén gia. T4t ca cic tuyén bé da dat dugc mot
su dong thuin manh mé sau hai vong chim diém.

I Phong ngiia va kiém soat nhiém trung

An toan vé sinh lao dong

La tuyén d4u d6i pho khi COVID-19 bung phat, nhén vién
y t&€ phai d6i mét v6i nguy co 1ay nhiém rét 16n. Do dé,
nhén vién y t€ phdi tuin theo cdc nguyén tic phong nglia
tiéu chuén va c6 ging hét stic d€ ddm bao viéc bio vé ca
nhan, vé sinh tay, quan ly khu vyc quan ly, thong gié moéi

trudng xung quanh va vé sinh bé mit vét thé, dé trdnh lay
nhiém chéo bénh vién.

Tuyén b6 1 Thuc hién cic bién phap phong ngtia tiéu
chuén, ting cudng quan ly trong khu vuc va ban than la cic
bién phdp an toan dugc dé xudt cho nhén vién y t€ (y kién
chuyén gia).

Co s6 Iy lugn Trudce tinh hinh dich bénh COVID-19 hién
nay, viéc thuc hién cac bién phap phong ngtia thich hop la
diéu cin thiét d€ tranh lay nhiém cho nhiing ngusi lam
cdng tac chiam sdc stc khoe. Vi véy, nhiing diém sau day
can dugc xem xét.

La mdét moi trudng ¢ nguy co cao, nén bao vé mitc 3 la
cén thiét cho cac nhan vién y t€ trong don vi cham s6c dic
biét (ICU). Thiét bi bdo ho cd nhan (PPE) bao gom mi
phéu thuit dung mot 1an, kh&u trang N95, déng phuc lao
dong, dong phuc y t€ ding mot 14n, ging tay cao su ding
mot 14n, kinh bdo ho va tdim che kin mat. Cin ¢ thiét bi
bao vé duong ho hip toan mit hodc mat na lam sach
khong khi bang dién khi thuc hién cdc quy trinh tao ra khi
dung. Tiéu huy va vit bo khéu trang, deo va thdo PPE, va
thuc hanh vé sinh tay dung cich 1a cin thiét d€ tranh ty
nhiém bén. Cin dic biét chu y dén cdc chi tiét nhu phén
tiép xtic clia mat va c6 tay khi ging tay bi trugt, ciing nhu
cdc nguy co 1ay nhiém khi thdo bao giay ding mét lan [7].
Quy trinh v¢ sinh tay cin dugc thuc hién nghiém tic theo
Nam budc Vé sinh Ban tay méi dugc xay dung trong
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Hudng dan cia WHO vé V¢ sinh Ban tay trong Chiam soc
Stic khoe (Du thao Nang cao) [8].

Hé thong phén loai vé€ mdt lam sang can dugc thiét lap dé
danh gid tit ca bénh nhéin khi nhap vién, cho phép nhin
biét sém cac trudng hgp duong tinh COVID-19 va cach ly
ngay lap ttic nhiing bénh nhan nghi ngo duong tinh trong
mot khu vuyc tdch biét véi cdc bénh nhan khic (kiém soét
ngudn). Nén han ché s6 lugng thanh vién gia dinh va
khach dén tham/tiép xdc v6i bénh nhén nghi ngd hoac xac
nhan COVID-19 hodc nén cdm hoan toan. Cin dam bao
viéc loai bo rac thai dung vi tri [9].

Nhan vién y t€ can tu theo doi ddu hiéu nhiém bénh va
tu cach ly. Néu bi nhiém, ho nén bdo cdo v6i ngusi quan ly
va & nha. Mot ché d6 an udng hop ly, nghi ngoi hop ly va
tap thé duc ddy du dugc khuyén khich dé€ cai thién stic
khoe tam ly va thé chit. Nhéin vién chiam soc stic khoe nén
ty lam quen v6i cac quy trinh lam viéc lién quan dé tranh
maéc sai 1am [10].

Tuyén bd 2 Nén b6 tri khu vyc ICU thich hgp, trang thiét
bi va phuong tién can thiét, ciing nhu khti trung nghiém
ngdt moi trudng ICU (y kién chuyén gia).

Co 56 Iy luan Nén diéu chinh cac bién phap phu hgp véi
céc diéu kién khéc nhau dé thiét 1ap khu ICU moét cach hgp
ly. Khu vuc bi 6 nhiém, khu vuc c6 kha nang bi 6 nhiém va
khu vuc sach can dugc phan chia chit ché. Vung dém nén
dugc thiét lap gitta hai khu vyc. Cén dan nhiing logo bat
mat trén moéi khu vuc dé tranh di nhdm sang khu vuc khac.
Céc 16i vao khac nhau nén dugc thiét lap cho nhan vién y
té va bénh nhén, dam bdo ho khéng di cung ctia. Déi véi
ICU, viéc bdo vé cdp ba phai dugc thuc hién chinh xdc
trong tting khu vuc, diéu nay cd y nghia quan trong d6i véi
viéc dé phong COVID-19 [11]. Viéc st dung cac phong ap
luc am v6i hé thong thong gié tu nhién dugc khuyén cdo
theo huéng dan cia WHO d€ ngan chan sy lay lan cta
mam bénh trong khong khi gitia cdc phong [7, 12].

Vit tu va thudc cdp ctiu nhu binh oxy, may do dién tdm
d6 (ECG), may kht rung tim, bom tiém dién, may dém
giot, vat tu dat ndi khi quan, may hut chian khong di dong,
may thd khong x4m 14n, mdy tho xdm 14n, thiét bi loc mau,
oxy héa mang ngoai co thé (ECMO) va nhiing thi tuong
tu can dugc chuén bi. Cac thiét bi khéc, bao gbm mdy khu
trung va mdy lam sach khong khi, cing nhu cdc hé théng
khi y té bao gébm oxy, khi nén, khi ddc biét va hé thong hut
chan khong, ciing can dugc dam bao.

Diéu dic biét quan trong la thuc hién cac bién phap hiéu
qué dé€ ngin chidn sy lay lan ctia COVID-19 trong ICU.
Khiti trung bao gom khii trung dong thai va kht triing lan
cudi. Viéc kht trung dong thoi phai duge tién hanh ngay
lap tuc d6i voi cac vat liéu va moi trudng bi 6 nhiém bdi
chit bai tiét ctia bénh nhéan nghi ngsé va da duong tinh. Sau
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khi két thuc 1 ngay lam viéc tai ICU, hodc bénh nhan hoéi
phuc hay tt vong trong khu cich ly, viéc khtt trung lan
cudi can dugc thuc hién cin than. Cac d6i tugng khti triing
chinh bao gébm d6 dung sinh hoat ctia bénh nhin nhu quin
4o va chan bdng, vat dung y té, mit dat va tudng cta khu
ICU, bé mat ban lam viéc va ban dau giudng, cing nhu
khong khi [11, 13].

Thén trong khi thiét Idp dudng thé nhén tao va tha thudt
néi soi phé quan 6ng mém & bénh nhén COVID-19 néng
Céc bing chiing hién tai chi ra ring COVID-19 chu yéu lay
truyén ti ngudi sang ngudi qua cac giot ban, tiép xuc, va
thdm chi & nong d6 cao khi dung [6]. M¢t lugng 16n cac
giot ban va khi dung sinh ra do hut dom dai trong dudng
thg, 14y bénh phdm, dat ndi khi quan, soi phé quan bing
6ng mém, m§ khi quan,... Theo d6, phiu thuit vién cé
nguy co lay nhiém rét 16n. D& tranh phoi nhiém khi thuc
hanh, cac khuyén cédo trong qua trinh tao khi dung & bénh
nhan COVID-19 nhu sau:

Tuyén bé 3 Néu c6 thé, bénh nhin COVID-19 c¢6 1é nén
dugc dua vao phong ap luc am (Grade 2+, khuyén cao
yéu).

Co s6 1y lugn Phong ap luc 4m nham muc dich lam gidm
nodéng do ctia SARS-CoV-2. Theo quan diém d6, nguy co lay
nhiém sé gidm trong cdc quy trinh tao khi dung trong moi
truong nhu vay. Trong dot dich SARS, ngudi ta da bao cao
rdng cai dit ap luc 4m c6 hiéu qua trong viéc ngin nguia lay
nhiém chéo va bao vé nhan vién va bénh nhan trong phong
bénh [14]. Theo khuyén cdo caia WHO d6i v6i bénh nhén
COVID-19, nhiing dia diém nhu viy phai dugc thay déi
ludng khong khi t6i thiéu 12 1dn mbi gi¢ hodc it nhit 160
L/giay/bénhnhén véi hé thong thong gié tu nhién [3].

Tuyén bo 4 Cac chuyén gia dé xudt nguoi van hanh nén deo
khéu trang loc khong khi di dong véi do bao vé an toan
sinh hoc cdp III (Y kién chuyén gia).

Co s6 Iy ludn MOt nghién clu quan sit bdo cdo ring
trong s6 138 bénh nhan nhap vién dugc chdn dodn xac
nhan COVID-19 tai Bénh vién Zhongnan & Vi Han vao
thang 1 nam 2020, 40 ngudi la nhan vién y t€ [15]. Cho dén
ngay 15 thang 3 nam 2020, d4 c6é bdo cdo rang hon 3000
nhin vién y t€ da dugc xac dinh duong tinh véi
COVID-19, trong dé 14 ngudi da tl vong. Ky tic vé€ nhiing
gl da xay ra trong dot bung phat dich SARS nam 2003 vin
con nguyén ven. Mot tdng quan hé théng cho théy cac
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nhan vién y t€ thuc hién cdc tha thuat tao khi dung, bao
gom dit noi khi quan (OR, 6,6), thong khi khong xam l4n
(OR, 3,1), mg khi quan (OR, 4,2) va thong khi bing tay
trude khi ddt noi khi quan (OR 2,8) c¢é nguy co bi nhiém
SARS cao hon so v6i nhiing nguoi khong thuc hién [16].

H4u hét céc ca lay nhiém & cdc nhén vién y t€ xay ra &
giai doan dau cta dgt bung phat nay khi chi thi ty bado vé
chua dugc thiét lap va cang c6. Sau khi xac nhén lay truyén
SARS-CoV-2 tii ngudi sang nguoi, viéc tu bdo vé cho nhan
vién y té sau d6 da dugc thiét 1ap va cling ¢6 tit cudi thang
1 ndm 2020. Béo vé an toan sinh hoc cidp do I 1a bat budc
doi véi ddt noi khi quan theo hudng dan ctia Vin phong
Téng cuc Uy ban Y t€ Qudc gia [17].

Quy trinh mic PPE phai dugc tuan thu nghiém ngit
trong qud trinh van hanh c6 rdi ro cao: bao che téc dung
mot lan, khdu trang N95 hodc tuong duong da dugc kiém
tra viia van, 4o choang chéng nudc, hai 16p ging tay, kinh
bao ho va tdm che mat, va bao giay chong nudc. Ngudi van
hanh chinh nén s dung mat na lam sach khong khi di
dong. T4t ca cac qud trinh méc quan 4o nén dugc giam sat
bdi mot y td hodc trg 1y chuyén nghiép.

Quy trinh xa PPE sau khi tiép xdc nguy cd cao ciing cin
dugc tuan tht: vé sinh tay, thdo kinh che mit va kinh béo
ho, c6i 40 choang chdng nudc, thdo ging tay ngoai, thdo vo
giay, thao ging tay trong, vé sinh tay, cdi bo N95 hoic
tuong duong, va c6i bao che téc. Qua trinh xa PPE dudng
nhu c6 tdim quan trong 16n hon. T4t ca cac qua trinh cling
can dugc giam sat d€ gidm nguy co 6 nhiém [18].

Tuyén bd 5 a) Cac hoat dong tao ra khi dung nhu dit noi
khi quan va m& khi quan dugc dé nghi thuc hién bai cac
bac si cao cdp hodc chuyén gia trong linh vuc nay. Nén
dung moét dng soi thanh quan dién tl véi di-6t phat sang
trong qua trinh dit ndi khi quan. Néu c6 thé, nén st dung
thiét bi ding mot 1an. b) Noéi soi phé quan bang 6ng mém
khong dugc dé xuit cho nhiing bénh nhan khdng cé dudng
thé nhén tao. Phau thuat dugc dé xuat thuc hién bai céc
béc si cao cdp hodc cic nha tri liéu ho hip duge dao tao
chuyén nghiép. Nén dung 6ng soi phé quan c6 man hinh
bén ngoai d€ ho trg cac thao tac. Néu cé thé, nén st dung
6ng ndi soi phé quan dung moét 1an (y kién chuyén gia).

Co 56 ly ludn Mot lugng 16n khi dung dugc tao ra khi 4
bénh co6 thé lam ting nguy co lay truyén va nhiém trung
bénh vién [16]. Vi vdy, cac thiét bi truc quan dugc khuyén
cdo dé€ tao diéu kién thuén lgi cho quy trinh, han ché thoi
gian thao tac [19] va dam bao khoang cach gitia nhan vién
y t€ va bénh nhén. Céc thao tic noi soi phé quan bang 6ng
mém thudng quy khong duge khuyén cdo cho bénh nhan
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COVID-19. Trong khi d6, hau hét bénh nhan COVID-19
¢ it dich tiét dudng thé [4] do d6 chi dinh noi soi phé
quan can dugc giam thiéu nghiém ngat. Theo khuyén cdo
cta Trung tam Kiém soat va Phong ngtia Dich bénh (CDC)
[20] va WHO [9], nén st dung thiét bi y t€ ding mét 1an dé
cham séc bénh nhan néu c6 thé.

Tuyén b6 6 (a) An thin siu (Richmond Agitation -
Sedation Scale (RASS): 3-4) dugc dé xuit cho bénh nhan
trong qua trinh noi soi phé quan bing 6ng mém. (b)
Dbuodng thé nhin tao nén dugc ndi véi mdt dau ndi ba
chiéu cho phép tiép can d€ di vao dudng thé d€ thuc hién
ndi soi phé€ quan. (c) Nén st dung thiét bi khép kin d€ hut
duong thé (v kién chuyén gia).

Co s6 Iy lugn Bénh nhan COVID-19 ndng c6 duong thé
nhan tao cd xu hudng bi giam oxy mau nghiém trong [15].
Céc chit tiét, giot ban va khi dung ctia bénh nhén c6 thé lay
lan rong rai trong qua trinh tht thuat. Bénh nhan nén dugc
ddt ndi khi quan trong vong 60 s [18].

Quy trinh noi soi phé quan bing 6ng mém nén dugc
thuc hién nhe nhang va hét stc than trong 6 nhiing bénh
nhan COVID-19 nang.

Trong khi ndi soi phé quan, cin tuan thu cdc quy trinh
sau d€ tranh lan truyén khi dung: dudng thd nhén tao phai
dugc ndi v6i ddu ndi ba chiéu dung mot 14n v6i may thd,
sau d6 (a) may thd cin dugc dat & ché do cho, (b) duong
thd nhan tao cin phai dugc kep trong thoi gian ngén, (c)
ndi soi phé€ quan phai nhanh chéng dugc dua vao ddu néi,
(d) md kep, (e) thong khi phai dugc khoi phuc [21].

D3i v6i bénh nhan cin thd may, khong nén ngat két noi
bénh nhan véi may tha.

Piéu tri can nguyén

Loai thuéc khdng virus nao c6 thé duoc sir dung

dé diéu tri nhiing bénh nhén COVID-19 néng?

Mic di mot s6 chuyén gia 1am sang khéng dinh ring liéu
phép khang virus 1a khong cin thiét d6i véi nhiing bénh
nhan COVID-19 ning vi qua trinh bénh & cac dang ning
kéo dai hon 2 tudn, nhiéu hat virus da dugc tim théy tai cac
ton thuong phdi sau khi kiém tra mé6 bénh hoc. Cho dén
nay, khong c6 loai thudc khang virus cu thé nao dugc kiém
chiing va cong nhan trén toan cau vé hiéu qua diéu tri
COVID-19. O Trung Qudc, mot s6 loai thudc khang virus
nhu ribavirin, ganciclovir, oseltamivir, arbidol, alpha-
interferon, chloroquine, lopinavir-ritonavir, va remdesivir
da dugc st dung trong cic co s& lam sang d€ diéu tri
COVID-19. Trong s6 do6, oseltamivir va arbidol
hydrochloride dugc stt dung phd bién nhit; tuy nhién,
nhiing loai thudc khang virus nay ban ddu dugc diing cho
bénh cum, va hiéu qua va d6 an toan ctia ching déi véi
COVID-19 cin dugc nghién ctiu thém.
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Tuyén b 7 Khong cé thudc khang virus nao chiing minh
dugc la c6 hiéu qua va c6 1é nén dugc xem xét d€ diéu tri
SARS-CoV-2 (Grade 2+, khuyén cdo yéu).

Co s6 Iy lugn Ribavirin la mot loai thudc khang virus phd
rong. Cac quan sat lam sang cho thdy ring viéc sti dung sém
loai thudc nay cé hiéu qua khi nhiém COVID-19. D€ tranh
kha ning lay truyén qua dudng khi dung, ching to6i khong
khuyén cdo st dung khi dung alpha-interferon cho bénh
nhan bi nhiém COVID-19. Theo m¢t nghién ctu lam sang
dugc cong bé gan day tai Phap, Hydroxychloroquine c6 thé
lam giam dang ké tai lugng virus & bénh nhan COVID-19, va
Azithromycin c6 thé lam ting cudng tic dung nay [22].
Trong nghién ctiu nay, st dung két hgp Hydroxychloroquine
(HCQ) va Azithromycin trong it nhét 3 ngay & giai doan dau
c6 thé lam giam nhanh chong tai lugng virus ¢ mai hong va
gidm thoi gian nam vién cho ngudi bénh. Can luu y ring
diéu tri véi liéu lugng Chloroquine diphosphate (CQ) cao
hon (600 mg CQ hai 14n mbi ngay) khong dugc khuyén cio
d6i v6i bénh nhan COVID-19 niang do cic nguy co tiém 4n
vé an toan, ddc biét 1a khi dung dong thoi véi Azithromycin
va Oseltamivir [23]. Tuy nhién, mdt thi nghiém ngau nhién
c6 dd6i ching (RCT) dugc thuc hién bsi Cao et al. dé xuit
ring don trj liéu Lopinavir-Ritonavir khong mang lai bat ky
lgi ich lam sang nao cho bénh nhan COVID-19 ndng so véi
chdm soc ho trg tiéu chudn, c¢é thé mdt phan do tai lugng
virus & hong cao hon trong nhém Lopinavir-Ritonavir, bat
dau diéu tri chdm tré [24]. Pang luu y, nhiing nghién ctu
lam sang nay bi giéi han bdi ¢& mau tuong d6i nhd. Can céd
nhiéu thtt nghiém 14m sang & quy mo 16n hon va dugc thiét
ké tot d€ xac nhan tic dung diéu tri tiém nang cta ching.
Arbidol don tri liéu c6 thé t6t hon Lopinavir — Ritonavir
trong viéc giam tai lugng virus & bénh nhan COVID-19 [25].
Mot nghién cdu lam sang ti Gilead Sciences cho thdy ring
Remdesivir c6 thé cai thién tinh trang lam sang & nhiing
bénh nhan COVID-19 niang, va ngin bénh nhin thé may
xam l4n hoac ECMO [26]. Tuy nhién, mét nghién ciu da
trung tdm gin day dugc cong bé trén tap chi Lancet khong
tim thay lgi ich ctia Remdesivir trong viéc cai thién két cuc
lam sang d6i v6i COVID-19 nédng [27]. Mot nghién citu gan
day dugc cong bé trén N Engl ] Med cho thdy viéc st dung
Remdesivir trong tinh hudéng khén cip da cai thién két cuc
lam sang ¢ mot nhém nhé bénh nhan COVID-19 ning [28].
Tuy nhién, su ving mit ctia cdc nhom chiing ddn dén khong
thé dua ra két ludn cudi cung. Hiéu qua diéu tri nhat dinh
ctia Remdesivir trong diéu tri COVID-19 nidng cin dugc xac
minh thém. Remdesivir d3 dugc Bo Y té, Lao dong va Phic
lgi Nhat Ban (MHLW) phé duyét nhu moét phuong phap
diéu tri tiém nang cho nhiing bénh nhan COVID-19 ning
vao ngay 7 thang 5 ndm 2020 do dai dich COVID-19 [29].

Cac tac dung phu chinh ctia cac thu6c khang virus nay
bao gom kéo dai khoang QT, nhip tim chdm, t&n thuong
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gan va cac phan tng tiéu héa ré rang nhu tiéu chay ning
va nén mua c6 thé gép phan lam bénh x4u di. Thi nghiém
lam sang trén Remdisivir d€ diéu tri bénh nhin COVID-19
néng dang dugc tién hanh (NCT04365725, NCT04292899).

Lam thé nao dé ddnh gid liéu phdp huyét tuong duing
(Convalescent plasma) 6 bénh nhdn COVID -2019?

Liéu phap huyét tuong dudng la qua trinh tao mién dich
thu dong, dugc stt dung d€ diéu tri cac bénh nhiém virus
khi cac loai thu6c va vaccine cu thé khong c6 san. Huyét
tuong dudng, da dugc st dung trong hon mot tram nam,
¢6 thé cung cdp cic khang thé dic hiéu d€ vo hiéu hda va
loai tri virus ra khoi mau. Cho dén nay, khong c6 phuong
phép diéu tri cu thé nao cho COVID-19. Vao nim 2014,
WHO da khuyén céo sti dung huyét tuong dudng dugc thu
thip ti nhiing bénh nhén da khdi bénh Ebola nhu mot
phuong phéap diéu tri theo kinh nghiém trong thoi gian
bung phat [30]. Trong thsi ky dich COVID-19, phuong
phap nay ciing dugc Uy ban Y t€ Qudc gia Trung Qudc
khuyén cao dé diéu tri cho nhiing bénh nhan niang va nguy
kich [6].

Tuyén b 8 Liéu phap huyét tuong dudng nén dugc su
dung cho nhiing bénh nhan COVID-19 ning va nguy kich
(Grade 2+, khuyén céo yéu).

Co 56 1y ludn Huyét tuong dudng da dugc chiing minh
1a ¢6 tdc dung ngéin chan virus trong mdu, rat ngan thoi
gian nam vién va gidm ty 1é t& vong trong mot s6 dot
dich nghiém trong do virus. Nam 1918 trong dai dich
cum T4y Ban Nha, huyét tuong dudng lam giam ty 1¢ tu
vong >50% & nhiing bénh nhéin nang [31]. K& tu do, nd
cting dugc st dung dé du phong hodc diéu tri mot sé
bénh nhiém trung do virus nhu bénh s&i, s6t xuit huyét
Argentina, cum, thty dau va nhiém trung do
cytomegalovirus. Trong hai thap ky qua, hiéu qua va d¢
an toan ctia n6 da dugc khing dinh trong céc dai dich
SARS, MERS, cum gia cdm HIN1 va H5N1. Trong dai
dich SARS niam 2003, tAim muoi bénh nhin dugc diéu tri
bing huyét tuong dudng tai Bénh vién Prince of Wales,
Hoéng Kong. Dén ngay tha 22, ty 1é xudt vién cao hon
dugc quan sat thdy & nhiing bénh nhan (n=48) dugc
dung huyét tuong dudng trudc ngay 14 so véi huyét
tuong sau ngay 14 (58,3% vs 15,6%; P <0,001) [32]. Mot
nghién ctiu thuén tép tién ctiu (prospective cohort) dugc
thuc hién béi Hung et al. cho thay liéu phap huyét tuong
dudng (n=20) lam gidm dang ké ty 1¢ ti vong so véi
nhém ching (n=73) (20,0% vs 54,8%; P <0,01). Trong
khi d6, diéu tri huyét tuong dudng lam gidm tai lugng
virus dudng ho hdp trén va gidm néng dd cytokine trong
huyét thanh & nhiing bénh nhén nhiém virus trong dai
dich (H1IN1) 2009 [33]. Nhiing nghién ctiu nay da xac
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minh hiéu qua ctia huyét tuong dudng & nhiing bénh
nhan nhiém virus. Ngudgi ta da bdo cdo ring trong sd ba
bénh nhan MERS ning dugc truyén huyét tuong dudng,
chi ¢6 hai bénh nhan c6 hoat tinh trung hoa [34]. Trong
s6 5 bénh nhan COVID-19 nguy kich dang thé may
dugc truyén huyét tuong dudng, 3 bénh nhan da dugc
xudt vién, 2 bénh nhéan con lai lam sang da cai thién va
duy tri tinh trang 6n dinh cho dén ngay thd 37 sau khi
truyén [35]. Mot nghién ctiu dugc thuyc hién trén 10
bénh nhan COVID-19 ning cho thdy diéu tri bing huyét
tuong dudng c6 thé cai thién két cuc 1am sang, cai thién
chiic ning mién dich va thuc ddy hoi phuc cac tén
thuong & phdi [36]. Tuy nhién, ciing giéng nhu bat ky
phuong phap diéu tri nao khdc, huyét tuong dudng cling
c6 nhiing han ché ctia né. Han ché chinh dé cap dén cac
nghién ctiu dugc bdo cao, d6 khong phai la cac thu
nghiém ngau nhién, ma chi la cic nghién ctu doan hé
tién ctiu hodc case series. Do d6, khong thé loai trit dnh
huéng ctia miic d¢ ndng ban ddu va cdc phuong phap
diéu tri khac khi danh gid tdc dung cua liéu phap huyét
tuong dudng. Cac han ché khac bao gom nguy co lay
bénh truyén nhiém cho nhén vién truyén mdu, nhu ciu
lya chon ngudi hién thich hgp cé hiéu gia khiang thé
trung hoa cao, va nguy co mac cac bénh truyén nhiém
lay truyén qua duong truyén mau khac [37]. Tuy nhién,
bét ké nhiing han ché nay, vi vin chua c6 thuéc diéu tri
dédc hiéu, va huyét tuong dudng la sdn co, nén viéc st
dung né trong diéu tri bénh nhan COVID-19 1a hgp ly.
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Oxy liéu phap va ho trg hé hip

Suy ho hép la r8i loan chiic ndng co quan nguyén phat, lam
x4u di tién lugng ctia bénh nhan COVID-19. Liéu phap oxy
va ho trg ho hép la nhiing phuong phép diéu tri chinh cua
ARDS do COVID-19 gay ra. Tac dudng thd nho do viém
va hoai tli, da dugc xac nhan qua kham nghiém ti thi cac
bénh nhan ARDS do COVID-19 géy ra, thong khi ap luc
duong 14 rdt quan trong d€ khoi phuc dudng tha bi tic va
cdi thién trao d6i khi. Tuy nhién, 4p sudt cudi hit vao cao
lam ting stress va cing cac phé nang binh thuong do dé
lam ting nguy co ton thuong phéi. Liéu phap oxy va hé trg
hoé hdp cho ARDS do COVID-19 giy ra nén cin bang gitia
huy dong phé nang va nguy co tén thuong phdi (Hinh 1).

HFNC va NIV
Chi dinh ctia HFNC va NIV.

Tuyén b 9 NIV va HENC c6 1é nén dugc st dung cho
ARDS do COVID-19 v6i PaO2/FiO2 >150 mmHg (Grade
2+, khuyén céo yéu).

Co s6 Iy lugn Ho trg thong khi khéng xdm 14n (NIV) va
HENC la nhiing phuong phap diéu tri quan trong déi véi
ARDS nhe va trung binh do COVID-19 géy ra. Co ché ctia
hai phuong phap diéu tri 1a ap luc duong cudi ky thd ra,
giam cong ho hdp, gidm tan sudt dat noi khi quan, dé su
dung va thodi mdi hon. Trong mdt thit nghiém ngiu nhién

/
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}

Dat noi khi quan

Nhirng bénh nhan nguy kich
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Fig. 1 Protocol of respiratory therapy for COVID-19-induced ARDS. NIV non-invasive ventilation, HFNC high-flow nasal cannula, PBW predict body
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trén bénh nhén nguoi 16n nhép vién ICU do giam oxy mau
cdp tinh, suy ho hdp khong taing CO2, ap luc dudng ths
duong lién tuc (CPAP) bing mask ¢ lién quan dén viéc cai
thién sém tinh trang oxy hda; tuy nhién, né khong lién
quan dén viéc giam nhu ciu dit noéi khi quan hodéc céi thién
két cuc [38]. Mot thi nghiém so sinh HFNC, oxy tiéu
chudn qua mask va mask NIV & 310 bénh nhéan suy hé hap
cdp gidm oxy mdu, bdo cdo ring ty 1& dit noi khi quan véi
HENC th4p hon dang ké so v6i oxy tiéu chuin hodc NIV &
nhiing bénh nhan c¢6 PaO2/FiO2 < 200 mmHg lic nhép
vién va d6i v6i cd nhom nghién ctu (bénh nhén c6 PaO2/
FiO2 < 300 mmHg), bénh nhan dugc quan ly bang HFNC
da cai thién kha ning song sét. Khong cé su khac biét vé
két cuc gitta NIV va oxy tiéu chuén [39]. Mt nghién ciiu
phu da kiém tra thyc hanh stt dung NIV trong ARDS cua
LUNGSAFE STUDY bdo cdo riang NIV ¢6 lién quan dén ty
1¢ ttt vong do ICU cao hon & nhiing bénh nhén c6 PaO2/
FiO2 <150 mmHg [40]. Déi v6i COVID-19, khong c6 du
bang chiing d€ chiing minh ring HFNC uu viét hon NIV.

Chi dinh ddt néi khi qudn

Tuyén bé 10 Khi stt dung NIV va HFNC, dé xudt nén theo
doi chat ché qua trinh oxy hoa va nhip thd, va nén tranh
chim tré dit noi khi quéan (y kién chuyén gia).

Co s6 ly luan D6i v6i tit ca cac trudng hop hod trg khong
xam l4n, bénh nhan cin dugc theo doi chat ché, vi tinh
trang suy sup c6 thé xay ra dot ngét [41]. 6] Trung Quoc,
mot s6 bénh nhan c6 biéu hién gidm oxy mdu, sau nay
dugc ddt tén la “gidm oxy mdau im lang”, vi nhiing bénh
nhén nay khong c6 cac triéu chiing lam sang tuong ting, vi
duy, khong c6 nhip hé hip cao, nhip tim cao, suy hé hip va
cac triéu chiing thi€u oxy mau khac. Nhiing bénh nhéan nay
c6 nguy co dot ti cao can dugc theo doi chat ché va cung
cdp oxy liéu phap kip thoi.

Céc dép tng tich cuc thudng ro rang ngay sau khi bat
dau NIV va HENC. Néu khong c6 su cai thién ding ké vé
trao d8i khi va tn s6 ho hip trong vong vai gid, nén bat
dau thd mdy xam l4n ngay lap tic. Khong nhén ra sy thiéu
cdi thién trong qud trinh hé trg khong xadm l4n c6 thé dan
dén suy gidm ho hidp va/hodc ngling tim, thuong gay ra
nhiing hdu qua nghiém trong.

bit noi khi quan chidm tré lam ting ty 1é td vong do
ARDS; do d6, nhin biét s6m mtic d0 nghiém trong cta
ARDS ¢6 thé tranh dugc viéc tri hoan dit néi khi quan.
Néu viéc su dung HFNC that bai, dit noi khi quan la
khong thé tranh khoi ngay ca khi st dung NIV cép ciiu
[42].
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Céc chi dinh dat néi khi quan sau khi HENC va NIV la ting d¢
ndng (diém SAPS II >34), gidm oxy mdau (PaO2/FiO2 < 150
mmHg), gidm oxy mau khong dugc cai thién sau khi diéu tri NIV
trong 1 gi¢ va thé manh tu phat (VT v6i NIV >12 mL/kg PBW)
[43]. Chi s6 ROX c6 thé dugc st dung dé du doan HFNC thét bai
va can dat noi khi quan cho bénh nhan suy ho hip; > 4,88, goi y co
hoi thanh coéng cao, <3,85 nguy co thit bai cao, va nén thao luin
viéc dit noi khi quan cho bénh nhén; chi s6 trong khoang tu 3,85
dén 4,88, bénh nhan can dugc theo doi rat chit ché va tranh chim
tré ddt ndi khi quan [44].

Thé mdy xam lin

Tuyén bg 11 Chién lugc thong khi bdo vé phéi nén dugc st
dung trong ARDS do COVID-19 gy ra (Grade 1+, khuyén
cdo manh).

Chin RCT bao gém téng s6 1629 bénh nhan da so sanh céc
chién lugc thong khi gidm VT (4-8 mL/kg trong lugng co
thé du dodn [PBW]: nam = 50 + 0,91 x [chiéu cao (cm) -
152,4] kg va nit = 45,5 + 0,91 x [chiéu cao (cm) - 152,4] kg)
va ap luc thi hit vao vé6i cac chién lugc truyén théng (voi
VT 10-15 mL/kg PBW) [45, 46]. Mot thti nghiém khac su
dung phan tich trung gian da ting d€ phén tich di liéu ca
nhan ti 3562 bénh nhidn ARDS, nhiing ngudi ciing dugc
bao gom trong chin RCT dugc bao cdo trudc do, da xac
dinh 4p ddy (driving pressure) la bién s6 thong khi phin
tdng nguy co t6t nhit. Gidm ap luc ddy do thay déi cai dat
may thé co lién quan chit ché dén viéc tang kha ning s6ng
s6t [47].

VT thép (6-8 mL/kg PBW), ap luc binh nguyén giéi han
(<30 cmH20) va ap lyc ddy (< 15cm H20) ¢6 thé lam giam
ty 1é tt vong do ARDS.

Tuyén bo 12 Cac phép do tai giudng cé 1é nén dugc su
dung dé danh gid kha nang huy dong phé ning cta phdi
(Grade 2+, khuyén cao yéu).

Co s6 Iy lugn Xep phé nang chu yéu do phu phdi do
viém, gidm vin dong thanh nguc va thi€u surfactant. Mot
s0 bao cao da chi ra cic tic dong khac nhau cua liéu phap
huy dong phé nang & bénh nhan ARDS do kha nang ty huy
dong ctia phdi [48]. Theo kinh nghiém cua ching toéi & Va
Han, hau hét bénh nhan COVID-19 c¢6 kha nang huy dong
phé nang & phdi thap [49].

Do kha ning lay nhiém ctia COVID-19, CT va cac thiét
bi can thiét khac khong phai lic nao cing dugc st dung dé
danh gia kha nang huy doéng cta phéi. Tuy nhién, mot sé
phép do tai giudng, ching han nhu dudng cong 4p luc-thé
tich, ty 1¢ huy dong/bom phéng va cac thong s6 lam sang,



Shang et al. Ann. Intensive Care (2020) 10:73

c6 thé dugc do bing mdy thd va dugce st dung d€ danh gid
khé nang huy déng ctia phéi [50].

Tuyén bé 13 Dya trén kha nidng huy dong cta phdi thap
trong ARDS do COVID-19 gay ra, PEEP cao c6 thé khong
dugc stt dung va thiét 1ap PEEP c6 thé phai dya trén cic
yéu t6 khac nhau, bao gém trao d6i khi, huyét dong hoc,
khé nang huy dong cta phéi va dp luc ddy (Grade 2+ ,
khuyén cdo yéu).

Co s& 1y luan St dung ap sudt duong cudi ky tho ra
(PEEP) thudng cai thién sy trao d6i khi va gitp gidm nhu
cau FiO2 cao. Ngoai ra, mtic d¢ thich hgp ctia PEEP c6 thé
han ché VILI bing cach duy tri sy huy dong cta phéi va cai
thién tinh déng nhét ctia phdi [51]. Khi dugc 4p dung véi
Pplat khong d6i, PEEP lam giam ap lyc déy va git cho phdi
hoat dong binh thuong.

Do thiéu cdc nguodn tai liéu, cac tiéu chi lya chon PEEP
c6 thé bao gobm kha ning huy dong cta phdi, bing PEEP/
FiO2, compliance ctia hé ho hip, lugng oxy téi uu va ép luc
ddy [46, 47, 52]. Dya trén di liéu cé sin, tit ca cac gia tri
PEEP thé hién su thda hiép gitia miic do huy dong va tinh
trang cing qua muc ctia phé nang, va huyét dong hoc.

Tuyén bd 14 D€ xudt t6i uu hda cai dit mdy tho dé cai thién
tinh trang ting CO2 mdu (Y kién chuyén gia).

Co s6 ly luan O Trung Qudc, ting CO2 mau thudng
dugc tim thdy trong ARDS do COVID-19 géy ra. Cac co
ché lién quan dén t6n thuong phdi khong dong nhit va su
gia tang khoang chét. Thu nhét, viéc t6i uu hda cai dit may
thé 1a quan trong; thi hai, tu thé ndm sép cé thé lam gidam
khoang chét va cai thién tinh trang ting CO2 mau [53]; thu
ba, phong cuff khi quan (TGI), anh hudéng dén dan luu
dom, c6 thé lam tang thong khi phé nang va thai CO2 [54];
tht tu, ECMO hodc thiét bi loai bé CO2 c6 thé cai thién
tinh trang ting CO2.

Théng khi ndam sdp

Tuyén bé 15 Chung toi khuyén cdo nén ap dung thoéng khi
nim sip & nhiing bénh nhin COVID-19 ning dé€ ngin
nguia tinh trang bénh x4u di (Grade 1+, khuyén cao manh).

Co s6 ly ludn Thong khi ndm sdp c6 téc dung hiiu ich
trong viéc cung cdp oxy, huy dong phéi va gidm cing phé
nang. Cac tdc dong sinh ly ctia thong khi ndm sdp bao
g6m su phan b6 lai méit do phoéi, thudng 1a viéc huy dong
cac phé€ nang dugc tudi mau t6t tai vung lung. Médc du
ndm sdp lam ting d6 dan héi thanh ngyc, nhung sy thay
d6i nay thuong di kem véi cai thién huy dong phéi, gidm
shunt phé nang va cai thién ty 1é thong khi/tudi mdu, sau
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d6 cai thién vé€ oxy héa va thanh thai CO2, phin bd
thong khi dong déu hon va giam nguy co VILI [55, 56].

Céc chi dinh thong khi ndm sfp bao gom ARDS ti
trung binh dén nang (PaO2/FiO2 <150 mmHg) va/hodc
ting CO2 mdu. Thoi gian ndm sdp phdi hon 12 gi6 va
viéc két thac tu thé ndm sdp phai dya trén dap tGing oxy
héa mdu, co hoc phéi va huyét dong hoc.

Vi thong khi ndm sdp c6 thé cai thién tinh dong nhét
cha phdi, nén thong khi ndm sip sém cho bénh nhéin
nhiém COVID-19 c6/khéng c6 suy hé hép [57, 58] vi nd
c6 thé ngin ngtia suy hé hép.

Vi COVID-19 ¢6 kha nang lay nhiém cao, viéc thuc hién
thong khi ndm sép c6 thé doi hoi nhiéu nhan lyc hon, do
d6 lam ting khdi lugng codng viéc ctia nhan vién y té hon
niia. Phai tranh ti d¢ da va niém mac, phit mat, phu gidc
mac, dich chuyén catheter va tic nghén dudng thao khi dat
bénh nhan § tu thé ndm sip.

Chi dinh va thdi diém diing ECMO

H4u hét cac bénh nhan COVID-19 ¢6 cic triéu ching nhe;
tuy nhién, khodng 14% bénh nhéan phat trién bénh ning,
5% trong s6 ho la nguy kich véi ty 1é ti vong udc tinh la
2,3-3,83% [59-61]. Chi riéng thong khi co hoc c6 thé
khong du dé€ giai quyét tinh trang gidm oxy mau va ting
CO2 mau & nhiing bénh nhan nay. ECMO c6 thé dugc bat
dau dé duy tri oxy va tranh t6n thuong phéi do mdy thd.
Mot nghién ctiu cat ngang cho thdy 14 (6,2%) bénh nhéin
dugc diéu tri khoi bing ECMO [62].

Tuyén bé 16 Ching toi khuyén cdo st dung sém ECMO &
nhiing bénh nhdn COVID-19 bi giam oxy mau hodc ting
CO2 méu khang tri da dugc thd may xdm ldn va nam sép
(Grade 1+, Khuyén cdo manh).

Co s6 ly ludn Thoi diém thich hgp cia ECMO & bénh
nhan COVID-19 c¢6 thé gip thich thic do nhu ciu 16n va sy
khong chic chén lién quan dén kha nang phuc hoéi cua phéi
bi suy. D€ dam bdo kha ning hdi phuc ctia phéi bi tén
thuong, nén khoéi dong ECMO trudce khi thé may gy tdn
thuong phdi, thudng gidp & nhiing bénh nhan COVID-19
ndng [63, 64]. Muc dich chinh cia ECMO la duy tri du oxy,
loai bd CO2, tranh ap luc ddy 16n va do dé giai quyét cac tén
thuong phdi do mdy thg. Cac chi dinh truyén théng sau day
cia ECMO c¢6 thé phu hgp v6i bénh nhdn COVID-19:
Pa02/Fi02 <50 trong hon 3 gid; PaO2/FiO2 <80 trong hon 6
gid; PH <7,2 va khong thé ddo ngugc trong hon 6 gio.
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Tuyén bo 17 Cac chuyén gia dé xuat stt dung cac chi dinh
truyén thong cho ECMO tai céc bénh vién c6 du nguédn luc
y t&. Tuy nhién, d6i véi cac khu vuc ¢6 ngudn luc y té€ han
ché, cac chi dinh ECMO dugc dé xudt nén cin déi gitia cac
ngudn luc sdn c6 va két cuc mong doi (v kién chuyén gia).

Co s6 1y ludn Hudng dan cia WHO dua ra mot tuyén bo,
trong d6 ho dé xuit chuyén bénh nhan bi gidm oxy mau
khéng tri mic du cé théng khi bdo vé phéi dén nhiing co
s& ¢6 chuyén moén vé ECMO [3]. Tai liéu hudéng dan méi
nhét do ELSO ban hanh ciing cho ring nén xem xét ECMO
theo luu d6 quan ly tiéu chudn d6i véi ARDS & bénh nhéin
nhiém trung dudng ho6 hip dudi do virus [65]. Tuy nhién,
trén thyc té, rdt nhiéu bénh nhin dap ting cac tiéu chuin
dé ECMO dugc tiép nhan trong mdt thai gian ngan, vugt
qué kha ning ctia nguén luc y té, bao gébm ca nhén lyc va
trang thiét bi. Trong bdi canh nay, vu tién ctia viéc sti dung
ECMO nén dugc cin béng gitia cic nguodn luc y t€ sdn c6
va kha ning hoi phuc bénh.

Nhiing bénh nhan tré tudi khong hodc chi c6 bénh dong
mac nhe nén dugc uu tién cao nhit khi nguén luc ¢é han.
Mic du ¢6 nhiing méu thuln tiéu chuén, nhiing bénh nhin
pht hop véi cac tiéu chudn dudi day co thé bi loai trii: (1)
bénh nhin mac nhiéu bénh di kém; (2) bénh nhan cao tudi
v6i tién lugng x4u hon; (3) bénh nhan thd may trén 7 ngay.

Tuyén bd 18 Thong khi nam sdp, ciing nhu céc liéu phap
ho trg khac ¢ 1é nén dugc st dung cho nhiing bénh nhéin
ning ngay ca trong khi dang ECMO (Grade 2+, khuyén
cdo yéu).

Co s6 1y lugn Thong khi ndm sidp, hién dang dugc cac
guideline khuyén cdo, c6 thé cai thién tinh trang khong
dong nhit ctia phéi ciing nhu oxy hdéa méau [66]. N6 nén
dugc xem xét trong giai doan d4u ctia bénh hon 1a mot can
thiép cham tré [58]. Thong khi ndm thip hién dang dugc
ap dung rong rai cho bénh nhan COVID-19 ning & Trung
Quoc [67]. Ngay ca khi mot chién luge thong khi siéu bao
vé dugc thuc hién véi sy ho trg cia ECMO, viéc thong khi
ndm sép dugc xem la ¢ 1gi cho su phuc hoi phoi.

Quan ly huyét dong

Tén thuong co tim 6 nhiing bénh nhan COVID-19

Ting men tim, ching han nhu troponin T (cTnT) tim,
creatine kinase (CK), creatine kinase-MB iso-enzyme (CK-
MB), da dugc quan sat thdy rong rdi ¢ nhiing bénh nhin
COVID-19 ning, cho thdy c6 tén thuong co tim tiém tang.
Su gia ting ddng ké ctia cic enzym co tim thudng cho thdy
mot tién lugng x4u. Hau hét bénh nhan ting men tim
khong c6 biéu hién suy gidm chic ning tdm thu that trai
(gidm phén sudt tong mau) hodc dién tdm do bat thuong.
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R&i loan chiic nang tAm truong thét trdi hodc ting ap dong
mach phdi tit nhe dén trung binh thuong gip & mot s
bénh nhan COVID-19.

Tuyén bé 19 Theo doi huyét dong chuyén sau c6 1é nén
dugc xem xét d6i v6i nhiing bénh nhin cé huyét dong
khoéng 6n dinh. ECMO c6 1€ nén dugc stt dung dé€ diéu tri
ctiu canh cho nhiing bénh nhan c6 r6i loan chic ning tim
ndng (Grade 2+, khuyén céo yéu).

Co s6 ly luan Mac du SARS-CoV-2 va MERS-CoV ¢6
cung kha ning gay bénh, nhung MERS-CoV da dugc chira
rdng c6 thé gy ra viém co tim cdp va suy tim [68]. Viéc lya
chon céc du 4n sinh hoc cta t6n thuong tim 1a phé bién &
nhiing bénh nhan COVID-19 nidng va c¢6 lién quan dén
nguy co tit vong khi nhép vién cao hon [63, 69]. RGi loan
chiic nang tdm truong dudi lam sang c6 thé ddo ngugc ma
khong c6 suy giam chtic ning tdm thu da dugc quan sat
thdy & SARS [70]. So v6i SARS, hiu hét bénh nhéin
COVID-19 c6 tang men tim khong bi suy gidm chtic ning
tam thu thét trai. RSi loan chic ning tim truong thét trai
hodc ting 4p dong mach phdi muc dé nhe dén trung binh
thuong thdy & bénh nhan COVID-19. Theo kinh nghiém
ctia chung t6i, nhip tim nhanh nhu nhip nhanh xoang va
rung nhi cing rat phd bién, trong khi nhip tim nhanh bu
trit khong 6, ngay cd & nhiing bénh nhén thiéu oxy trdm
trong hodc suy sup huyét dong.

Cao ché chinh xdc cta t6n thuong tim trong COVID-19
van chua dugc biét. Co y kién cho ring t6n thuong co tim
truc tiép qua trung gian men chuyén angiotensin 2 (ACE2).
Nhiém trung co tim phu thu¢c ACE2 di dugc quan sat thay
trong md hinh chudt bi nhiém SARS-CoV [71]. M0t nghién
ctiu dugc cong bé trén tap chi N Engl ] Med cung cdp bing
chiing cho thdy thuéc tc ché men chuyén (ACEI)/thudc
chen thu thé angiotensin (ARB) & bénh nhan COVID-19
khong cho thdy moi lién hé nao véi viéc tang nhay cam véi
SARS-CoV-2 [72].

O nhiing bénh nhén c6 huyét dong khong 6n dinh, nén
theo d6i khong xam 14n hodc xdm 14n, ching han nhu siéu
am tim hodc cac phuong phap pha loang nhiét, c6 1é nén
dugc st dung dé hudng dan liéu phdp truyén dich hodc su
dung céac thudc van mach. 1] nhiing bénh nhén bj r6i loan
chiic nang tim de doa tinh mang, ECMO c6 thé la liéu
phdap ctiu mang.

Qudn ly dich

Tuyén bé 20 Gidm thé€ tich mau 1a phé bién & bénh nhan
COVID-19 nguy kich, cac thong s6 dé thuc hién c6 1é nén
dugc xem xét d€ danh gid tinh trang thé dich ctia bénh
nhan (Grade 2+, khuyén céo yéu).
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Co s6 1y lugn Viéc st dung cac thudc van mach cho théy ty
1¢ shock & bénh nhan COVID-19 nguy kich la 35%, va 50%
& dén s6 khong séng sot [5]. S6c c6 thé 1a két qua ctia gidm
thé tich tuin hoan, t6n thuong tim va nhiém trung huyét.
S&t va thé bang miéng c6 thé gdy médt mot lugng 16n dich
6 nhiing bénh nhan COVID-19 nguy kich, trong khi giam
lugng nudc, tén thuong da day-rudt cip tinh, trdm cam,
dét noi khi quan va an thin c6 thé lam trdm trong thém
tinh trang gidm thé tich tudn hoan. Céc nghién ctu trudc
day da bao cao vé mdi quan hé gitta mat nudc va ti vong &
bénh nhin HIN1 nidng [73]. Hon niia, tudi cang cao, ty 1é
mdc bénh di kém (ddc biét 1a bénh tiéu dudng va bénh tim
mach), s6 lugng té bao lympho thip hon va mic D-dimer
cao hon dugc xac dinh 13 cic yéu t6 nguy co lién quan dén
s6c [5, 74]. T6n thuong tim dugc tim thdy & 23% bénh
nhan COVID- 19 nguy kich [5], c6 nghia la kha ning dap
ung dich kém va nguy co phu phéi.

Vi nhiing ly do nay, tinh trang dich ctia bénh nhan, cing
nhu kha nang dap ting dich, nén dugc danh gia dong hoc.
M6t phén tich gop bao gom 13 RCT cho thdy ring danh
gia dong hoc vé kha ning dap ung véi dich co thé cai thién
cdc két cyc lam sang c6 lién quan trong ICU, ching han
nhu gidm ty 1é ti vong, gidm thoi gian nim ICU va thé
may [75]. Xem xét cidc ngudn luc 1am sang han ché trong
dai dich COVID-19, ching t6i khuyén cdo nén st dung cac
danh gid don gian tai giudng bénh, ching han nhu ning
cao chan thu dong (PLR), d6 thanh thai lactate, sy thay d6i
ap luc mach (PPV), va tinh trang xep hodc gidn cta tinh
mach cht dué6i (IVC). Mét phan tich gop gan day da xac
dinh ring PLR giy ra nhiing thay d6i trong cung lugng
tim, v6i d6 nhay gop la 0,85 va d6 dac hiéu gop 14 0,91 [76].
PPV ciing dy doan chinh xac kha nang dap tng dich &
nhiing bénh nhéin nguy kich. Trong mét phén tich gop bao
gbém 22 nghién cttu va 807 bénh nhan, PPV duy doan kha
nang dap tng dich véi do nhay gop 1a 0,88 va do ddc hiéu
gop la 0,89 [77]. Kha ning xep cta IVC 1a moét yéu t6 tién
lugng don gian, khéng xam l4n tai giudng bénh vé kha
niang dap tng dich véi do nhay 0,84 va do dac hiéu 0,90
[78]. Liéu phap sém hudng téi do thanh thai lactate c6 lién
quan dén viéc giam ty 1é ti vong khi nhip vién, thdi gian
thé mdy ngdn hon va thdéi gian ndim ICU ngin hon [79].
Mot nghién ctiu quan sat gin day cho thiy nong d¢ lactate
huyét thanh cao hon & nhiing bénh nhan td vong do
COVID-19 (2,9 so véi 1,4 mm/L) [5]. Bén canh d6, ciing
cin chd y thém dén trang thdi tinh than, muc d6 khat
nudc, thiéu niéu, nhiét do da va CRT kéo dai.

Tuyén bd 21 Chién lugc truyén dich thin trong c6 1é nén
dugc xem xét cho bénh nhan ARDS COVID-19 trong khi
van dam bao tudi mdu mo (Grade 2+, khuyén céo yéu).
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Co s6 Iy lugn Méc du viéc quan ly dich trong COVID-19
van chua dugc biét, c6 thé gid dinh rang nhing bénh nhan
nay sé dap ung véi liéu phép truyén dich giéng nhu nhiing
bénh nhan ARDS khéc. Cic nghién ctiu trudc diy da chi ra
rdng can béng dich tich liy 16n hon ¢6 lién quan dén ty 1& ti
vong cao hon & bénh nhéin nguy kich, dic biét 1a trong cac
trudng hgp ARDS [80] va/hodc shock nhiém trung [81]. Do
pht phdi & nhiing bénh nhan COVID-19 nguy kich [82], liéu
phép truyén dich qua nhiéu c6 thé lam ting dich ngoai mach
trong phéi va anh hudng dén trao d6i khi, dan dén tién
lugng xdu. Mot thu nghiém lam sang cho thdy chién lugc
truyén dich bao ton da cai thién chiic nang phdi, rut ngin
thoi gian nam ICU va thoi gian théd méy so v6i chién luge
truyén dich ty do & bénh nhan bi t6n thuong phdi cip tinh
[83]. Mot nghién ctu khic bdo cdo ring hon mot ntia s§
bénh nhan COVID-19 nguy kich trén 60 tudi [5]. Khi bénh
nhan 16n tudi bi t6n thuong tim va phtu phdi, ho c¢é xu
huéng it dap tng véi dich hon [74]. Céc chién lugc truyén
dich bao t6n ¢6 thé lam gidm cin bang dich duong trong khi
van ddm béo tudi mau mod [83]. Mic du da c6 bdo cdo ring
chién lugc truyén dich béo tén va chién lugc truyén dich tu
do ¢6 ty 1é¢ mac AKI tuong duong va yéu cau diéu tri thay thé
than (RRT) [83], van cin theo doi chit ché chiic ning thin
ctia bénh nhan. Dong thdi, cin chu y duy tri can bang dién
gidi va can bang axit - bazo.

Tuyén b6 22 (a) Dich tinh thé c6 1é nén dugc xem xét dé€ hoi
stic nhiing bénh nhan COVID-19 nguy kich. (b) Albumin cé
1€ nén dugc xem xét cho nhiing bénh nhén cé albumin huyét
thanh duéi 30 g/L (Grade 2+, khuyén cdo yéu).

Co s6 Iy lugn Cho dén nay, vin chua c6 nghién ctu vé
loai dich & bénh nhan COVID-19; do d6, cic quan sat ctia
chung t6i dya trén cac nghién ctu c6 lién quan vé cac bénh
nhan ning ndi chung. Mot danh gid c6 hé thong trén 69
nghién cttu bao gébm 30.020 ngudi tham gia cho thdy ring
st dung dung dich keo (nhu starches, dextrans, albumin
hodc huyét tuong tuci dong lanh, hodc gelatins) khong c6
su khac biét vé ty 1é tt vong & nhiing bénh nhan nguy kich
so v6i dich tinh thé [84]. Cin nhac vé gid ca va kha ning
tiép cén, co 1é nén st dung phuong phap hoi stic bing dich
tinh thé cho nhiing bénh nhan nguy kich.

Mot nghién ctu don trung tdm bdo cdo rang albumin
huyét thanh thap (36,62 + 6,60 g/L) c6 lién quan dén sy
tién trién ctia viém phdi do COVID-19 [85], trong khi mot
nghién ctiu khac khong tim thay su khac biét dang ké gitia
bénh nhéan khong nang va nidng thém trong giai doan sé6m
ctia bénh [86]. Mitc albumin huyét thanh <30 g/L dugc xic
dinh la mot yéu t6 nguy co doc lap d6i véi ti vong trong 30
ngay & bénh nhén viém phéi khéi phat tai cong dong [87].
Dua trén cac bing chiing va cic quan sat 1am sang trudc
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day clia chung t6i, gidm protein mau c6 & hau hét bénh
nhan COVID-19; do d6, b6 sung albumin ¢6 1é nén dugc
sti dung cho nhiing bénh nhin c6 mtc albumin huyét
thanh dudi 30 g/L.

Chédm s6c tam 1y, gidc nga, dau, kich dong, mé saing va &
bénh nhan COVID - 19 ngudi 16n ning va nguy kich

Tuyén bd 23 Cham soéc tdm ly va nhén vin c6 1 nén dugc
xem xét cho nhiing bénh nhan COVID-19 con tinh tdo
(Grade 2+, khuyén cdo yéu).

Co s6 Iy lugn Ngoai viéc bi suy gidm thé chit va qué trinh
diéu trj cing thing, bénh nhan COVID-19 dang dugc theo
doi chét ché, va ciing dang ching kién nhiéu sy kién khac
nhau trong khoa nhu bénh tat dot ngot xau di, cac tha tuc
hoi stic cip cdu va tli vong, tit ca déu cé thé dan dén
PTSD, ré6i loan lo 4u va trdm cam theo cic nghién ctiu
trudce day [88, 89]. Theo bdo cdo, 10% dén 18% ngudi séng
st sau SARS c¢6 cac triéu chiing lién quan dén PTSD, lo 4u
va trdm cadm va nhitng bién phép hé trg tinh than ching
han nhu giao ti€p v6i ngudi khac va chia sé lo lang c6 thé
lam giam muc d6 nghiém trong cua triéu ching [88]. Do
d6, khong nén bo qua cac tac dong tam ly & bénh nhén
Coronavirus. Cac dich vu stic khoe tdm ly va chdm soc
nhan véin ¢ thé c6 mot vai tro quan trong trong viéc phuc
hoéi chic ning. Nghién ctu tridc d6 khéng dinh réng
Citalopram c6 thé cai thién kha néing tai thdm dinh va cic
triéu ching lo 4u & tré em va thanh thi€u nién [90] va
Olanzapine c6 thé cai thién cdc triéu chiing loan than [91].
Do dé, Citalopram hodc Olanzapine c¢6 1é nén dugc st
dung dé cai thién céc triéu chiing tim 1y & bénh nhan hodc
su can thiép ctia cac nha tam ly trong khu cach ly, nhiing
ngudi sé thuc hién danh gia tam ly va liéu phap tam ly cho
bénh nhan bj viém phéi do virus Corona ching méi.

Tuyén bo 24 Céc chuyén gia dé xudt danh gia chit lugng
gidc ngu ctia bénh nhén, thuc hién cic bién phap toan dién
dé cai thién gidc ngti va gidm ty 1é mé sang, do do thuc ddy

phuc hoi (y kién chuyén gia).

Tuyén bo 25 Céc chién lugc khong dung thudc va dung
thudc, bao gom Dexmedetomidine va Melatonin, c¢6 1é nén
dugc xem xét d€ giam mic d¢ mé sang (Grade 2+, khuyén
céo yéu).

Co s6 ly luén Cac bt thudng vé gidc ngu, bao gobm ciu
truc gidc ngu bat thuong, thi€u nga va gian doan gidc nga,
thudng xuyén xdy ra trong ICU. Nhiéu yéu t& c6 thé anh
hudng dén gidc nga & bénh nhan COVID-19, ching han
nhu cing thing, lo ling, dau dén, suy ho hdp, thé nhanh
do gidm oxy madu tiém tang, mic do tiéng 6n, anh sdng
trong khu cach ly, thuc hién cham séc stic khoe, quy trinh
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cta nhan vién y t€ va sinh 1y bénh ctia bénh cip tinh.
Nhiing bat thuong vé gidc ngu c6 thé khoéng chi dan dén
r6i loan tAm than ma con c6 thé lam hong qud trinh stia
chita mo, ca ché diéu hoa mién dich va gy mé sang, tit ca
déu lién quan dén tién lugng xdu ctia bénh nhén [92, 93].
Céc chién lugc khdéng dung thudc d€ ngin ngiia r6i loan
gidc ngt va diéu tri mé sang, chdng han nhu git mc tiéng
On trong pham vi 44 va 45 dB (A) vao ban ngay va dudi 35
dB (A) vao ban dém [94, 95], va cung cdp cho nhiing bénh
nhan nguy kich nh4p ICU véi nat bit tai c6 thé cai thién
dang ké gidc nga ctia bénh nhan va gidm nguy co mé sing
[96]. Tuy nhién, & nhiing bénh nhan bj réi loan gidc ngt va
meé sang, liéu phap dugc 1y c6 thé can thiét. Cac loai thudc
nhu Dexmedetomidine [97] va Melatonin [98, 99] c6 thé
thac déy gidc nga va gidm ty 1é mé sang, mdc du chi ¢é di
liéu han ché ho trg viéc sti dung chung [100].

Tuyén bé 26 Danh gia dau va uu tién stt dung thudc giam
dau hon 1a thudc an than c6 1é nén dugc can nhic d6i vé6i
bénh nhan COVID-19 (Grade 2+, khuyén cdo yéu).

Co s6 Iy luan Pau dugc dinh nghia la mdt trai nghiém
khong thodi mai vé thé chit va tinh thin do tén thuong thé
chit, viém nhiém hodc cac kich thich cdm xudc. Bénh nhan
COVID-19 c6 xu hudng bi dau do thiéu oxy, bat dong trong
thoi gian dai, con bao viém, suy gidm chiic nang tim, gan,
than va cdc co quan khdc, cdc tht thudt va cing thing tinh
thin. Opioid, chdng han nhu Remfentanil va Sufentanil, 1a
nhiing lya chon hang dau dé gidm dau trong ICU theo cic
guideline vé mtc d6 dau, kich dong/an than, mé sang, bat
dong va gidn doan gidc ng (PADIS) [101]. Sufentanil c6 thé
dugc st dung cho bénh nhan COVID-19 dugc thd may xam
ldn trong giai doan d4u clia ARDS nédng vi tic dung giam
dau manh hon va khéi phat nhanh hon, dong thoi tich liy
thudc it [102]. Remifentanil thich hgp cho bénh nhén
COVID-19 dugc thd may xam ldn, dic biét khi c6 chong
may thd [103] do tc ché ho hip manh hon. Nghién ctiu
trudc day da xdc nhin rang 4m nhac hodc thu gian c6 thé
lam gidm lo ling va kho chiu & mdt s6 bénh nhéan [104, 105].
Do d6, chién lugc quan ly con dau khdéng dung thudc c6 thé
dugc sti dung cho nhiing bénh nhén tinh tdo véi COVID-19
hoac cho nhiing bénh nhan khong dung nap liéu phap
opioid, ching han nhu bénh nhan COVID-19 dugc diéu tri
bing HFNC hodc thé mdy khong xdm 1an.

Panh gia con dau ctia bénh nhan la nén tang cta quan
ly dau. Do d6, thang diém danh gid (NRS) c6 1é nén dugc
stt dung dé danh gia mtc d6 dau & tit cd bénh nhén
COVID-19 ¢6 thé tu bdo cdo con dau ctia ho. Thang do
miuc d¢ dau hanh vi (BPS) va céng cu quan sat con dau
trong ICU (CPOT) nén dugc stt dung dé€ danh gia con
dau 6 nhiing bénh nhan nguy kich khong thé tu biéu



Shang et al. Ann. Intensive Care (2020) 10:73

hién con dau ctia ho. Nhiing mé&c diém muc tiéu ly tudng
la: NRS <4, BPS <5 va CPOT <3.

Tuyén bo 27 Nén an than sdu cho bénh nhidn ARDS ning,
ddc biét 13 nhiing bénh nhan dugc thé may xdm l4n, ndm
sap, phong bé thin kinh co, hoaic ECMO (Grade 1+,
khuyén cdo manh).

Tuyén b 28 Cac chuyén gia d€ xudt nén an thin gian doan
hang ngay & nhiing bénh nhan dugc an than sau (Y kién
chuyén gia).

Co s6 Iy ludn Gidm dau va an thin dugc biét rang co
thé loai bo con dau va khé chiu, gidm hung phén thin
kinh giao cam, t6c do trao d6i chit, tiéu thu oxy, ganh
ning chuyén héa ctia cdc co quan khic nhau, stress va
tinh trang viém ctia bénh nhan. Tuy nhién, nhiéu bing
chiing cho théy ring diing thudc an than sau c6 lién quan
dén cac két cuc bat lgi, bao gom thaoi gian thé may va
nam ICU kéo dai, ty 1é t vong cao hon, ty 1é sdng sét
trong bénh vién va sau 2 nam theo déi thdp hon [106-
110]. Trong diéu kién ‘thuc t&€ & Vi Hdan, thudc an thin
sdu 1a cuc ky quan trong dé gidm tiéu thu oxy va phét
trién kha nang chju thé mdy cta nhing bénh nhén
COVID-19 ARDS néng, bi suy ho hdp, thd nhanh va ho
hép qud muc ngay ca sau khi dugc thd mdy xam ldn. Do
dd, an than siu nén la mdt phin quan trong ctia chién
lugc thong khi bdo vé phdi, ddc biét la trong giai doan
ddu ctia ARDS nang. Cac nghién ctu trudc day da xac
nhin rang cdc thi nghiém thic tinh ty phat hang ngay
(gidn doan thu6c an thin) din dén két cuc t6t hon &
bénh nhan thé may [111]. Tuy nhién, nhiing bénh nhén
COVID-19 nguy kich c6 thoi gian thd mdy lau hon va
khong nén gidn doan thudc an thin hang ngay déi véi
nhiing bénh nhin dang dugc an thian sdu dé€ giam tdn
thuong phéi trong giai doan d4u ctia ARDS nang.

Midazolam va Propofol la nhiing loai thudc chinh dugc
stt dung d€ giy an than siu trong ICU. Thang diém An
than - Kich dong (SAS) va RASS la cac cong cu danh gia
an than déng tin cdy va hgp 1é dugc st dung d€ danh gid
dd sau va chédt lugng cta an thdn & bénh nhin
COVID-19. SAS va RASS nén dugc st dung dé danh gia
muc d sau sau khi dung thudc an thin. Gid tri muc tiéu
1a RASS -3-4 diém, SAS 2 diém d€ an thidn sdu va SAS 1
diém. Gié tri dich ctia an than rit siu la diém RASS -5
déi v6i nhiing bénh nhan dung thudc phong bé than kinh
co [112], ndm sdp hodc diéu tri ECMO. Chung t6i dé
xudt theo do6i chi s6 ludng phd (bispectral index) cho
nhiing bénh nhan dang dung thudc an thén rat sdu, néu
co sén.
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Tuyén b6 29 Nén an than nhe cho bénh nhin COVID-19
ning dang diéu tri bing HFNC va thd mdy khong x4m 14n,
va ca cho nhiing bénh nhé4n nguy kich trong giai doan hoéi
phuc (Y kién chuyén gia).

Co s6 Iy lugn Kich dong va lo lang, thudng xay ra & bénh
nhan COVID-19, c6 thé lién quan dén cac két cuc bét lgi.
An than thich hgp cé thé lam gidm lo lang va kich dong
trong khi van git dugc sy thodi mdi cho bénh nhén. An
than nhe cé thé duy tri khd ning dinh huéng thudng
xuyén, va ting phan ting cing thing sinh ly, nhung khong
lam tdng ty ¢ thiéu mdu cuc b co tim. Chung toi dé xuit
stt dung thudc an thin nhe cho bénh nhin COVID-19
dugc diéu tri bing HFNC hodc thé may khong xdm nhép.
Ngoai ra, nén dung thudc an than nhe cho bénh nhan dang
héi phuc dé€ gidm thoi gian thd may va thoi gian nam trong
ICU [113] khi PaO2/FiO2 2> 150-200 mmHg.

Dexmedetomidine cé thé dugc sti dung cho nhiing bénh
nhan dugc an thin nhe do tc ché ho hidp it. Gid tri muc
tiéu ctia thudc an than nhe 13 SAS 3-4 diém va RASS - 2
dén +1 diém.

Liéu phép mién dich

C6 mot s bang chiing cho théy liéu phdp mién dich c6 thé
¢6 hiéu qua chéng lai nhiém COVID-19. M6t bai bédo [114]
dugc xuit ban trén MedRixv ndi rang ty 1é td vong cla
bénh nhan COVID-19 c6 thé€ lién quan tiéu cyc dén s6
lugng té bao lympho & bénh nhan. Ca té€ bao T helper va té
bao T suppressor & bénh nhan COVID-19 déu c6 xu hudng
dudi mtic binh thudng va mic do t€ bao T helper thdp hon
& nhom bénh ning. Ty 1é t€ bao T naive helper ting lén va
t€ bao T memory helper giam trong nhiing trudng hop
ning. Diéu nay cho thdy COVID-19 c6 thé chdng lai hé
thong mién dich; do d6, xét nghiém té€ bao lympho sém va
phén nhém lympho T 14 cin thiét d€ can thiép sém, diéu
nay co thé gitp tranh tinh trang suy giam té€ bao lympho.

Hién nay, c6 moét s6 loai thudc diéu hoa mién dich c6
sdn, bao gébm  Glucocorticoid, = Thymosin va
Immunoglobulin.

Glucocorticoid

Tuyén bé 30 Khong nén st dung corticosteroid toan than
dé diéu tri COVID-19. Déi véi nhiing bénh nhin ARDS
ning & giai doan d4u, c6 1€ nén than trong st dung
corticosteroid & li€u thdp hodc trung binh trong thoi gian
ngin néu khong c6 chéng chi dinh (Grade 2-, khuyén céo
yéu).

Ca s6 1y ludn Glucocorticoid trong ARDS van con 1a mot
cht dé gay tranh cdi. Nguoi ta da biét r6 rang corticoid ¢6
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lgi trong diéu tri ARDS vi ching c6 thé lam gidm phan ting
viém va lam chdm qua trinh xo héa [115]. Mt nghién ctiu
hoi ctiu duge thuc hién tai Quing Chéu cho thdy viéc su
dung corticosteroid ding cich & nhiing bénh nhan SARS
nguy kich da dugc xdc nhan dan dén ty 1¢ tli vong thip hon
va thoi gian ndm vién ngdn hon va khong lién quan dén
nhiém trung hé hip dudi tha phat ding ké hodc bat ky
bién chiing nao khac [116].

Tuy nhién, c6 mot s6 mau thuin trong cic nghién ctu
hién c6. Mot nghién ctu bao gébm 197 bénh nhan ARDS,
cho thdy kha ning cung cip oxy va thang diém t6n thuong
phéi dugc cai thién trong vong chua ddy 12 gi¢ nhung
khong thay d6i ty 1é ti vong trong 28 ngay [117]. Mot
nghién ctiu khac khong tim thdy su khac biét vé ty 1é tu
vong n6i chung, trong khi ty 1¢ tit vong ting 1én khi bat dau
dung steroid sau ngay 14 [118]. D&i v6i viém phéi do virus,
mot s6 nghién cdu di phat hién ra ring viéc si dung
corticosteroid & bénh nhén viém phdi do influenza c6 lién
quan dén viéc ting ty 1é ti vong trong ICU [119, 120].
WHO khéng khuyén cédo sti dung corticoid thudng quy
trong diéu tri COVID-19, trong khi diéu tri béing
methylprednisolone ¢ thé c6 lgi cho nhiing bénh nhan
phat trién ARDS, nhu dugc thé hién qua mot nghién ciu
doan hé hoi ctiu 201 bénh nhan dugc xac nhan bi viém phdi
do COVID-19 nhap vién Wuhan Jinyintan & Trung Qudc
[121]. Vi bang chiing khong thé két luan va nhu ciu lam
sang khan c4p, huéng din do Uy ban Y t€ Quéc gia Trung
Qudc cong bé vao ngay 4 thang 3 ndm 2020, d€ xuit st
dung glucocorticoid trong khoang thsi gian ngan (3 dén 5
ngay) cho nhiing bénh nhén bi suy gidm dan cac chi s6 oxy,
hinh anh hoc tién trién nhanh va kich hoat qua muc phin
ung viém. Liéu lugng methylprednisolone khéng dugc vugt
qud 1-2 mg/kg/ngay. Cén luu y rang liéu lugng lén
glucocorticoid ¢6 thé lam chim qud trinh loai bo
coronavirus do tac dung tic ché mién dich.

Thymosin

Thymosin la moét peptide ban dau dugc phan lap tit mo
tuyén uc, dugc lua chon ban d4u dé€ c¢é kha nang phuc hoéi
chtic ning mién dich cho chudt dugc cit tuyén tc.
Thymosin c6 thé hoat dong trén té bao T precursor dé ting
s6 lugng t€ bao T helper dugc hoat héa va biéu hién cta
cac cytokine loai Thl nhu interleukin-2 va interferon-
alpha. Sau d4, cic t€ bao DCS va Th1 dugc kich hoat sé tiéu
diét cac bénh nhiém triing do vi khuin, ndm hodc virus va
dan dén kich thich sy biét hoa ctia cac t€ bao B chuyén biét
thanh cac té bao plasma san xuit khang thé va cai thién kha
nang ddp Gng véi vaccine bing cich kich thich san xudt
khéng thé [122]. Viéc st dung liéu phép thymosin alpha 1
két hop véi cac liéu phap y té€ thong thuong cé thé co hiéu
qua trong viéc cai thién cac biéu hién lam sang 6 nhom dai
tugng muc tiéu bi nhiém trung huyét ning [123]. Ngoai ra,
né da dugc quan sat thdy rang t€ bao lympho thdp hon &
bénh nhan COVID-19 cho thdy tién lugng xau hon [114].
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Do d6, vé mat ly thuyét, Thymosin c6 thé c6 anh hudng
dén COVID-19, diéu nay can dugc nghién ctiu thém.

Immunoglobulin

Immunoglobulin ¢6 thé diéu chinh phéan ting mién dich
cta vat chu theo nhiéu cach khic nhau, nhung né khong
anh hudng dén ty 1é tt vong trong céc nghién citu nhiém
trung huyét trudc day. Hién tai, né khong dugc khuyén cdo
trong diéu tri COVID-19.

Tocilizumab

Mot nghién ctdu dugc thyc hién trén 20 bénh nhan
COVID-19 ning hodc nguy kich cho thdy diéu tri bing
Tocilizumab c6 thé cai thién két cuc lam sang, thuc ddy su
héi phuc cac tdn thuong & phdi, cai thién chiic ning mién
dich va giam phéan tng viém [124]. Tuy nhién, chét tic ché
IL-6 Sarilumab dugc chiing minh la khong cé hiéu qua trong
diéu tri COVID-19 ning, dan dén viéc chdm duat sém thu
nghiém 14m sang nay [125]. Céc nghién ctiu ¢d mau 16n st
dung thiét ké doan hé hoi ctiu dugc yéu ciu dé€ xac minh
hiéu qua diéu tri ctia chit Gc ché IL-6 d6i v6i bénh nhan
COVID-19 ndng.

Nhiém trung thi phat

Cén hét stc luu y dén tinh trang nhiém trung tha phét vi
né c6 thé lam x4u di tién lugng ctia bénh nhén. Tuy nhién,
do thiéu di liéu vé dich té hoc nhiém trung thd phéat &
bénh nhan COVID-19, chung t6i chi c¢6 thé dua ra mot s6
dé xuit theo kinh nghiém cua ban than va mdt s6 nghién
ctiu trude day tap trung vao HINI.

Tuyén bo 31 Cac chuyén gia dé xudt khong st dung khang
sinh dy phong cho bénh nhan COVID-19 (Y kién chuyén
gia).

Co s6 1y luén Do ban chét ctia nhiém virus, viéc st dung
khang sinh dy phong 1a khong hop ly va khong c6 béng
chiing cho thdy chién lugc nay c6 thé lam giam ty 1é nhiém
trung thd phat. Mit khac, theo huéng din quan ly
COVID-19 ctia WHO va Trung Qudc [3, 6], diéu tri khang
sinh theo kinh nghiém chi nén dugc stt dung dua trén chén
doan lam sang (viém phdéi mac phai tai cong dong, viém
phéi lién quan dén cham s6c y t€ hodc nhiém trung huyét),
dit liéu dich té hoc dia phuong va tinh nhay cam, va cic
guideline diéu tri. Dua trén quan sat ctia ching toi tit Vi
Hén, nhiéu bénh nhan COVID-19 ning va nguy kich
khong c6 bit ky ddu hiéu nhiém khudn nao (ching han
nhu ting WBC, PCT va tuong ty); do d6, ching t6i khong
dé xudt st dung thuong quy khang sinh du phong & bénh
nhan COVID-19, ddc biét & giai doan d4u hodc bénh nhan
khong dat n6i khi quan.

Tuyén bs 32 Cac chuyén gia dé nghi theo doi chit ché cic
ddu hiéu cta nhiém trung thd phat, dic biét la & nhiing
bénh nhan COVID-19 nguy kich d4 dugc dua vao ICU >48
gio (Y kién chuyén gia).
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Co s6 ly luan Ca quad trinh dai ctia bénh va trang théi tc
ché mién dich déu dit nhiing bénh nhan COVID-19 ndng
va nguy kich c¢é nguy co cao bi nhiém trung thit phat (bao
gom ca vi khuén va ndm). That khéng may, di liéu vé dich
té hoc cta nhiém trung tht phat & bénh nhin COVID-19
con thiu. Tuy nhién, dya trén bing chiing tii HINI,
nhiém trung thd phdt rit phé bién & nhiing bénh nhin
nhap vién ICU> 48 gid [120, 126]. Mac dit mot hé thong
phong ngtia va kiém soat nhiém trung bénh vién hoan
chinh da dugc thiét l14p & Vi Han theo hudng dan [127,
128], viém phdi lién quan dén thé may va viém phdi mac
phai tai bénh vién 13 nhiing trudng hgp rat phd bién trong
ICU. Chung t6i nghi ng¢ diéu nay cht yéu la do cac nhan
vién y té dang mac thiét bi bdo hé ca nhan ning, va khoi
lugng cong viéc ndng né khién viéc thuc hién céc bién phap
nay khong day du. Do d6, cic chién lugc phong ngua
nhiém trung bénh vién can dugc thuc hién mot cach hiéu
qua, va nén thudng xuyén thu thap nhiéu bénh phidm tai
chd (mau, dom, v.v.) dé€ theo doi cic ddu hiéu ctia nhiém
trung thid phat.

Chin doan va diéu tri rdi loan dong mau lién

quan COVID-19

Trong thuc hanh lam sang, r8i loan chiic ning déng mdiu
thuong thdy & bénh nhan COVID-19, va cac triéu ching tu
r6i loan nhe céc chi s6 dong mau dén dong mau ndi mach lan
toa (DIC). Cén nguyén chinh xac cua réi loan dong mau lién
quan dén COVID-19 la khong 16 rang, da dang va da yéu to,
va c6 thé bao gdm su tin cong truc tiép ctia SARS-CoV-2 vao
cac t€ bao ndi moé mach mau, cac dong thic viém - dong mau
qua trung gian bao cytokine, thiéu oxy va bién chiing nhiém
trung huyét. Réi loan chiic ning dong mau hodc gidm tiéu
cau ¢6 lién quan chat ché v6i mic d6 ning va tién lugng xdu
6 bénh nhan COVID-19 [129]. Cac bac si lam sang nén ning
cao nhan thic vé r6i loan déong mdu lién quan dén
COVID-19, bénh nay & bénh nhan COVID-19 di kem véi cac
chi s6 dong mdu bat thuong sau: ty 1é ti€u cdu/té bao lympho
<100 x 109, gidam thoi gian prothrombin (PT) va APTT nhiéu
hon gi6i han duéi ctia bach phén vi thi 99 hoac taing PT hon
3 gidy hodc APTT hon 5 gidy, hodc tang fibrinogen, san phdm
thodi bién fibrin (FDP) va D-dimer nhiéu hon muc giéi han
thép ctia bach phén vi thit 99 ma khong cé biang ching lam
sang vé cac bénh hé thdng mdu nguyén phat hodc cac bénh
gan man tinh.

Tuyén bé 33 Danh gid dinh ky tinh trang r6i loan dong mau
khi nhép vién va theo d6i dong hoc sau do6 co 1€ nén dugc
thuc hién dé xdc dinh r6i loan déng mdu lién quan dén
COVID-19 cang sém cang t6t (Grade 2+, khuyén céo yéu).
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Co 56 1y ludn Theo cac tai liéu hién cd, tinh trang ctia bénh
nhan COVID-19 thudng phtc tap v6i r6i loan dong mau,
trong do6 cac triéu chiing tui r6i loan nhe céc chi s6 déng mau
dén DIC. Sy gia ting D-dimer & bénh nhan COVID-19 la rat
phd bién, chiém 36% dén 46,4% cua tit ca cac trudng hgp
[15, 60, 64, 130, 131]. Miic d¢ ting va sy ting cao dai ding la
nhiing chi s6 cho théy tién lugng x4u. Nhom nghién ctiu
Nanshan Zhong da bdo cdo ring trong s6 1099 bénh nhéin
COVID-19 tai 552 bénh vién tui 31 tinh (926 truong hgp nhe
va 173 truong hop ndng), ty 1é bénh nhidn ndng véi
D-123dimer cao hon 0,5 mg/L 1én t6i 59,6%, va ty 1¢ bénh
nhén nhe la 43,2% [60]. Zhou et al da ching minh ring
trong s6 191 bénh nhan COVID-19 (54 trudng hgp ti vong,
171 bénh nhan séng s6t), D-dimer >1,0 g/L la mot yéu t6
nguy co doc lap d€ cic bac silam sang xac dinh nhiing bénh
nhan c6 tién lugng xdu & giai doan ddu [130]. Céc thong s
déng mau (PT va APTT) & bénh nhan COVID-19 thay d6i
tuy theo muc do nghiém trong khéc nhau va cac dién bién
khac nhau ctia bénh. Bénh nhdn COVID- 19 trong giai doan
dau cho théy su hoat hoa ctia hé thng dong mau ngoai sinh,
biéu hién la gidm PT va trang thai taing dong. Cung véi su
tién trién ctia bénh, dic biét khi bénh nhan tién trién dén
DIC, PT va APTT tang lén dang ké, diéu nay di kém vdi tién
lugng x4u ctia bénh nhan. Tang da bao cdo su gia ting
fibrinogen (5,16 g/L so v6i 4,51 g/L, P = 0,149) va gid tri FDP
(7,6 ug/mL so v6i 4 pg/mL, P <0,001) & bénh nhan
COVID-19 [131], chi ra rdng thay vi ting ly giai fibrin dugc
quan sat thdy trong giai doan muén cua DIC, tc ché ly giai
fibrin 13 dic diém chinh di kém vé6i sy tién trién cla
COVID-19. Kham nghiém t{ thi bénh nhin COVID-19 cho
thdy c6 nhiéu huyét khéi & phé€ nang phdéi, co tim, vung tinh
mach ctia va t€ bao biéu moé 6ng than, do d6 cho thay tc ché
ly gidi fibrin c6 thé c6 vai tro quyét dinh trong réi loan chiic
ning déng mau lién quan dén COVID-19.

Ty 1é mac DIC thip & bénh nhin COVID-19. Nguéi ta
bdo céo rang trong s6 1099 bénh nhan COVID-19, chi ¢6 1
bénh nhéin (0,1%) dugc chidn doan DIC [60]. Tuy nhién,
bdo cdo cha Tang da chi ra ring ty 1é chung ctia DIC 1a
8,74%. Su ton tai ctia DIC phé bién hon trong cic trudng
hop ti vong, trong d6 71,4% dap ting cac tiéu chudn chin
doan DIC ctia ISTH; thoi gian trung binh d€ chidn doan
DIC sau khi nhap vién la 4 ngay, trong khi trong s6 nhiing
bénh nhan s6ng sét, chi ¢ 1 bénh nhan (0,6%) du tiéu
chuén chin doan [131].

Céc vién y t€ nén phat hién sy thay ddi ddong hoc cta PT,
INR, APTT, D-dimer, fibrinogen va FDP d€ xac dinh cic
réi loan dong mdu lién quan dén COVID-19, diéu nay cé
thé hitu ich dé€ dua ra quyét dinh diéu tri kip thoi. Ngudi ta
ciing dé xudt st dung hé théng tinh diém ISTH dé chén
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doén DIC lién quan dén COVID-19 [132]; néu c¢6 thé, SF
va PAI-1 nén dugc st dung dé phat hién trang thai tién
DIC trong thdi gian ngdn nhat c6 thé.

Tuyén b6 34 Panh gia thudng quy nguy co huyét khéi tinh
mach (VTE) va xuit huyét nén dugc thuc hién ngay lap tiic
¢ bénh nhin COVID-19. Dé&i v6i nhiing bénh nhin
COVID-19 nguy kich c¢6 nguy co xudt huyét thip, c6 1é
heparin trong lugng phén ti thdp (LMWH) nén dugc tiém
dudi da d€ ngin ngtia VTE (Grade 2+, khuyén cdo yéu).

Co s6 1y lugn Cac dic diém lam sang thudng gip nhit cta
r6i loan déng mdu & bénh nhan COVID-19 la huyét khéi
tinh mach sau hodc tinh mach lién co cta chi dudi, c6 thé
xac dinh dugc bing theo doi cac thong s6 dong méu va siéu
am. Da c6 bdo cdo ring ty 1é VTE hodc bién ching huyét
khéi 6 nhiing bénh nhan bi COVID-19 ning dugc dua vao
ICU la 25-31% [133, 134]. Can chu y theo doéi lam sang
nhiing bénh nhan nim trén giudng kéo dai hon 3 ngay va
quan sat xem nhiing bénh nhéin nay cé6 bi dau khong da6i
xting, sung tdy hodc khé chiu & chi dudi moét bén hodc hai
bén hay sung cuc bé hodc ndi tinh mach néng & céc chi
bén. Pic biét khi bénh nhéin c6 biéu hién dau tic nguc, ho
ra mau, khé thd hodc gidm oxy mau ma khong thé giai
thich dugc do NCP hodc cic bénh nén khac, chung ta nén
canh gidc v6i su xudt hién cta thuyén tic phéi.

b6i v6i nhiing bénh nhan COVID-19 nguy kich véi nguy
co xudt huyét thdp, cé 1é nén tiém dudi da LMWH d€ phong
ngtia VTE. Déi v6i nhiing bénh nhan bi réi loan chiic ning
thin nang (d6 thanh thai creatinin < 30 mL/phut), nén dung
heparin khong phan doan. Déi v6i nhiing bénh nhéin ning
c6 tinh trang phtic tap v6i nguy co xuit huyét cao, nén bom
hoi dp luc ngit quang-IPC dé€ phong ngtia cd hoc. Bénh nhén
COVID-19 mtc d6 nhe hodc trung binh c6 1é nén tranh 16i
song bat dong hodc mit nudc va duge khuyén khich tham gia
van dong thé chat va uéng nhiéu nudc hon mot cach thich
hgp. Déi v6i nhiing bénh nhdn COVID-19 nhe hodc trung
binh ¢6 nguy co VTE cao hodc viia phéi theo moé hinh Padua
hodc Caprini, ¢6 & nén cin nhic st dung LMWH trong 7
dén 10 ngay cho dén khi loai bé dugc cac yéu té nguy co.

Tuyén bo 35 Liéu phdp chéng dong c6 thé nén dugc st
dung cho nhiing bénh nhén c6 tinh trang ting dong ma
khong ¢ nguy co chay mau. LMWH hodc heparin khong
phén doan c6 1€ nén dugc coi la lya chon d4u tién (Grade 2
+, khuyén céo yéu).
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trung gian béao cytokine cé thé ¢ vai tro thiét yéu trong réi
loan dong mau lién quan dén COVID-19. Cac nghién ctiu
da phéit hién ra ring ngoai tic dung chdéng déng mdu,
heparin con ¢6 tic dung chéng viém nhit dinh [135]. Do
d6, LMWH hodéc heparin khong phan doan la Iya chon diu
tién d€ chéng dong: Tang et al. da bdo cdo ring LMWH
hodc heparin khong phan doan c6 lién quan dén viéc cai
thién ty 1é s6ng so6t & nhiing bénh nhin cé diém ro6i loan
déng mau do nhiém trung huyét (SIC) = 4 va & nhiing
ngudi c6 nong do D-dimer cao hon 6 14n gidi han trén cta
muc binh thudng (= 3 mg/L) [136]. C6 thé dung LMWH
100 IU/kg hodc heparin khong phin doan 5000 IU tiém
dudi da hai 1an mbi ngay cho nhiing bénh nhén khéng cé
chéng chi dinh khi D-dimer > 3 mg/L hoic SIC = 4. C4n
ngin ngtia gidm tiéu cdu do heparin (HIT) trong khi diéu
tri bang heparin, va viéc dém tiéu ciu nén dugc theo doi
hang ngay. D6i v6i bénh nhan HIT, ¢ thé st dung cac
thudc chong dong mau khac nhu Agatraban, Bevaludine,
Fondaparinux va Rivaroxaban. D6i véi nhiing bénh nhén
¢6 nguy co chay mau cao, thudéc chdng déong khong duge
khuyén khich va c6 thé st dung thudc c§ truyén Trung
Qudc dé cai thién luu thong mau va phin tdn mau U tré.

Chén doan va diéu tri AKI lién quan dén COVID - 19 -

Mic du tén thuong phé nang lan téa va ARDS la nhiing
dic diém chinh cta COVID-19, su lién quan ctia thin va
cac co quan khac can dugc xem xét. AKI ¢6 lién quan dén
nguy co ttt vong khi nhap vién cao hon. Cac bac silam sang
nén nang cao nhén thdc vé AKI 6 bénh nhan COVID-19
nhép vién.

Tuyén bo 36 Bénh than: Tiéu chi KDIGO ¢4 1é nén dugc su
dung dé chdn dodn AKI 6 bénh nhin COVID-19. Xét
nghiém creatinin huyét thanh 2 ngay mét 14n c6 1€ nén
duoc thuc hién dé tranh bo s6t chdn doan AKI (Grade 2+,
khuyén cdo yéu).

Co s6 Iy lugn Ty 1é mac AKI & bénh nhan COVID-19
thay déi tlly theo muc do bénh khéc nhau: cc trudng hop
nhe c6 ty 1&é AKI la 0,1-2%, cac trudng hgp nang cé ty 1&
AKI la 3-3,2% va ty 16 AKI ctia nhiing trudng hgp nguy
kich yéu ciu nhép ICU lén dén 8,3-29% [5, 15, 64, 137,
138].

Theo tiéu chi chin doin KDIGO AKI, chin dodn AKI
cht yéu dya trén nhiing thay déi trong Creatinin va tdn
sudt kiém tra Creatinin c6 tic dong dang ké dén ty 1é phat
hién AKI. Trong mdt cudc khéo sit cit ngang trén toan
quéc d6i v6i bénh nhan ngudi 16n nhép vién & Trung
Qudc, ty 1¢ phat hién AKI chi 1a 0,99% theo tiéu chi
KDIGO [139]. Sau khi diéu chinh t4n suit xét nghiém

Co 56 Iy lugn Tinh trang ting dong thuong gip & bénh nhan Creatinin, ty 1&é mic AKI & ngudi 16n nhép vién Trung
COVID- 19. Trong khi do, cdc dong théc viém-dong méu qua Qugc da tang lén 11,6% [140]. Do d6, dé cai thién kha nang
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nhan biét sém AKI, Creatinin nén dugc thuc hién thudng
xuyén hon trong suSt qud trinh ctia bénh. Cin do
Creatinin 2 ngay mot lan trong sudt qud trinh bénh dé
tranh bo sot chin doan AKI.

Tuyén bé 37 Cac chuyén gia dé xudt st dung gdi cham soc
AKI tiéu chuén (nguyén tic 5R) d6i v6i AKI lién quan dén
COVID-19 (Y kién chuyén gia).

Co s¢ Iy ludgn Ca ché bénh sinh chinh xdc ctia AKI lién
quan dén COVID-19 la khong 16 rang. Can nguyén cta suy
thin & bénh nhan COVID-19, c6 thé 1a da dang va da yéu
t0, c6 thé bao gobm su tdn cong truc tiép cia SARS-CoV-2
vao cac té bao dich trong thén, t6n thuong qua trung gian
hé thong mién dich, cac yéu t6 trudc than lién quan dén
bénh, mdt bién chiing v6i nhiém trung huyét va cc yéu t6
lién quan dén thudc giy doc cho than [137, 141]. AKI lién
quan dén COVID-19 13 mét yéu t6 nguy co doc 1ap doi véi
tién lugng xau & bénh nhan. Cac béc si lam sang nén giai
quyét AKI tiéu chudn theo nguyén tic 5R (Sang loc rui ro,
Nhan biét trong giai doan sém, Ung pho kip thdi, Diéu tri
thay thé than va Phuc hoi chiic nidng cta than). AKI c6 kha
néng tién trién cao hon & bénh nhan COVID-19 niang ddng
ké so v6i bénh nhan khong ning [5, 15, 64, 137, 138].
Trong khi d6, cdc nghién ctu da chi ra ring nhiing bénh
nhan c6 Creatinin ban dau ting cao c6 nhiéu kha ning bi
AKI va tién trién AKI nang hon [137]. Do d6, chung ta nén
tdm soat thudng quy nguy co AKI & bénh nhéin
COVID-19, dic biét d6i v6i nhiing trudng hop ning, bénh
nhan c6 Creatinin ban dau ting cao hodc nhiing nguoi cé
protein niéu va tiéu médu khi nhap vién. Téi uu hoa tinh
trang dich va oxy héa, duy tri 6n dinh huyét dong, dam bao
huyét ap trung binh trén 65 mmHg la nhiing bién phap
quan trong dé dy phong va diéu tri AKI.

Tuyén bd 38 Cac chuyén gia dé nghi stt dung CRRT cho céc
truong hop nguy kich kem theo KIDGO AKI giai doan 2-
3, hodc hoi chiing ctia bio cytokine (Y kién chuyén gia).

Co s6 ly luan Theo cac tai liéu hién 6 [5, 15, 64, 137,
138], ty 1é bénh nhan COVID-19 cn diéu tri thay thé than
lién tuc (CRRT) la 1,5-9%, va dic biét la ty 1é bénh nhéan
nguy kich nhap vién ICU can CRRT la 5,6-23,0%. Cac chi
dinh ctia CRRT & bénh nhan COVID-19 bao gém ca chi
dinh lién quan va khong lién quan dén than. Cac chi dinh
lién quan dén thin bao gom AKI nang (KIDGO AKI 2-3
giai doan) v6i huyét dong khong 6n dinh. Cac chi dinh
ngoai than bao gém céc bién chiing v6i ARDS ndng va sot
viém dai déng, khong thé kiém sodt dugc ngay ca khi diéu
tri bang glucocorticoid corticosteroid, ting natri méu khé
diéu tri ndi khoa bao ton, qua tai thé tich hodc lugng nude
tiéu khong thé dap tng nhu ciu truyén thudc va cung cip
nédng lugng, va khang lgi tiéu.
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Nhiéu nghién ctiu RCT da chi ra ring viéc d4p dung
CRRT & nhiing bénh nhéin nguy kich trong giai doan dau
khong thé lam gidm ty 1é tt vong mot cach hiéu qua [142,
143]. Tuy nhién, can nhédc dé xudt rang chién lugc han ché
dich nén dugc 4p dung cho bénh nhan COVID-19 phtic
tap do c6 kéem ARDS dya trén tién d€ la ddm bdo tudi mau
mod, ching t6i dé€ nghi bat ddu CRRT & bénh nhén ning
trong vong 24 gio khi ¢ AKI giai doan 2 theo tiéu chi
KDIGO hodac kém theo héi chiing ctia bao cytokine. Trong
thuc hanh lam sang, cdc bac si phu trach phai danh gia
toan dién cic diéu kién bao gom miic d6 viém toan thin
cta bénh nhan COVID-19, miic d6 nghiém trong va tién
trién cua bénh, muc d6 nghiém trong va tién trién ctia AKI,
nguodn lyc y té€ va trinh d6 ctia ngudi diéu hanh loc mau dé
dua ra két qua 1a chi dinh CRRT mot cach hop ly.

Tuyén bo 39 Liéu CRRT dugc dé xudt hudng t6i muc tiéu
dya trén tinh trang ctia bénh nhéan (Y kién chuyén gia).

Co s6 1y luan Liéu CRRT hop ly nén dugc chi dinh trude
khi 4p dung CRRT trén bénh nhén va liéu phai huéng dén
muc tiéu. CVVH\CVVHDEF la ché do CRRT phd bién dé
giai quyét cac rdi loan nghiém trong vé cin bang dién giai
va axit-bazo va diéu chinh ting ure huyét, trong khi siéu
loc lién tuc chdm (SCUF) c6 thé dugc chi dinh khi chi ¢o
qua tai dich.

Mot ty 1¢ 16n bénh nhan COVID-19 nguy kich c6 tinh
trang ting dong mau. Cac bao cdo cho thdy d6i véi bénh
nhan COVID-19, APTT va PT cua ho bi rat ngan lan lugt
la 16% va 30%, va 36% bénh nhan cho thdy su gia ting
noéng d6 D-dimer [131]. Gidi phdu bénh tu thi cta bénh
nhan COVID-19 cho théy rat nhiéu huyét khéi ¢ phé nang
phdi, ca tim, khoadng ctia va té bao biéu mé 6ng thin [63].
Vi vay diéu tri chdng dong bing heparin cin dugc vu tién
ap dung cho nhiing bénh nhan khong cé hodc it nguy co
chay mau. D6i v6i nhiing bénh nhan nguy kich dang cé
chay mdu hodc c6 nguy co chdy mau cao, chiing t6i dé xudt
dung khing doéng vung citrate (RCA) hodc khang dong
khong phai heparin. Vi ECMO st dung qua trinh ion hoa
heparin toan than, khéng can st dung doc 1ap thudc chdéng
doéng mau trong CRRT két hop véi diéu tri ECMO [144].

Liéu phéap hod trg dinh dudng & bénh nhan COVID-19
ngudi 1én ning va nguy kich

Bénh nhan COVID-19 c6 thé bi s6t, mét moi va ho
khan. Nhiing bénh nhan nguy kich thuong khé thé va/
hodc gidm oxy mau sau 1 tun, va sau do6 c6 thé xuit hién
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hoéi chiing suy ho hép cép, shock, ... [6]. Nhiing bénh
nhéan nay dugc cho la bi suy dinh dudng, cé lién quan
dén ba yéu t6 khac nhau [145]: (1) tinh trang di h6a ning
v6i su phan gidi protein rd rét va mat khoi lugng co thé
vi cing thing va nhiém trung. Khi nhu cdu vé ning lugng
va protein ting 1én, sy cin bing a4m nitrogen thudng
xuyén xay ra. (2) O nhiing bénh nhan COVID-19 ning,
chiic néng tiéu hda bi suy giam do thiéu oxy va nhiém
coronavirus. Trén ldm sang, mot s6 bénh nhan chan an
va tiéu chay do bi virus tdn cong, do dung thudc khang
virus nhu Lopinavir/Ritonavir, va thuéc chéng nhiém
trung. (3) Mot s6 bénh nhin dugc thd may khong xam
ldn c6 nguy co khong dung nap dinh dudng qua dudng
rudt va hit sac vi chuéng bung ning va tang ap luc trong
6 bung khi thong khi. Do d6, nhiing bénh nhin
COVID-19 nang va nguy kich thudng cé nguy co cao vé
r6i loan dinh dudng, ddc biét la nhiing ngudi mac bénh
nén va ngudi cao tudi hodc da nhap ICU hon 48 gis
[145].

Tuyén b 40 Cac chuyén gia dé xuit danh gid dong hoc cac
nguy co dinh dudng ctia bénh nhan COVID-19 va hd trg
dinh duéng kip thoi (Y kién chuyén gia).

Co s6 Iy lugn Mot trong nhiing dic diém chuyén héa cua
bénh nhian COVID-19 la ting phén giai protein va thay d6i
phd axit amin. Cac xét nghiém lam sang cho thdy néng do
axit amin chudi nhanh gidm va muc tién albumin huyét
thanh thudng <100 mg/L (mot s6 trudng hgp thdm chi con
thdp hon 70 mg/L, hodc <50 mg/L). NRS 2002 hodc cong
cu tinh diém NUTRIC stia d8i [146] da dugc khuyén céo
cho nhiing bénh nhéin nay; Biém NRS 2002 > 3 cho thiy
nguy co suy dinh dudng va can phai can thiép dinh dudng.
Déi v6i nhiing bénh nhéin c6 nguy co suy dinh dudng cao
c6 diém NRS 2002 > 5 hodc diém NUTRIC stia d6i = 5
(khong xem xét IL-6), liéu phap dinh dudng nén dugc chi
dinh cang sém cang t6t. DSi voi nhiing bénh nhéin nhép
ICU hon 48 gig, nén bat ddu danh gia nguy co dinh dudng
cang s6m cang tot.

Tuyén bé 41 Liéu phap dinh dudng s6m trong vong 24-48
gio sau khi nhép vién va uu tién st dung dinh dudng qua
dudng rudt co 16 nén dugc xem xét (Grade 2+, khuyén cédo
yéu).

Co s6 ly luan Mot phén tich tng hgp [147] cho thiy
ring ché d6 an kiéng gidm calo viia phdi (dudng rudt)
(cung cip 50-70% muc tiéu calo) t6t hon ché d¢ én giam
nhiéu calo (cung cip khoang 30% muc tiéu calo). Khi phin
tich mtic d hép thu calo (mtc giam calo vitia phai va
nhiéu), ba phén tich t6ng hop goi ¥ ring ché do dn udng
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giam lugng calo nhiéu cé thé gy hai trong giai doan cip
tinh.

Dinh dudng qua duong tiéu héa (EN) la cach nudi an uu
tién cho nhiing bénh nhin ning cin diéu tri ho trg dinh
dudng va khong thé an uéng binh thudng [148, 149].

Hiép hoi dinh dudng dudng tiéu héa cta hiép hoi y té
Trung Qudc da khuyén cdo phuong phip nam budc dé
thuc hién liéu phap dinh duéng cho bénh nhén
COVID-19: ché d¢ an kiéng nguyén td, gido duc dinh
dudng, b6 sung dinh dudng dudng miéng, nudi dn bang
Ong théng da day, dinh dudng b6 sung qua dudng tinh
mach, dinh duéng qua duong tinh mach (PN) va dinh
dudng hoan toan qua dudng tinh mach (TPN).

Liéu phép dinh dudng nén dugc bit dau trong vong 24
gio ddu tién sau khi nhép ICU & nhiing bénh nhan khéng
thé duy tri du lugng thic dn trong giai doan cdp tinh sém
ctia bénh nguy kich [148, 150].

Bit ddu EN trong vong 24-48 gid sau khi bat dau diéu tri
bénh nhan nguy kich nhép ICU, va ting din dén cic muc
tiéu trong tudn ddu tién tai ICU.

Déi voi bénh nhan thd may xam 14n hodc dang ECMO,
néu khong c6 chéng chi dinh nuéi dudng qua dudng rudt,
khuyén cdo nudi dudng duong rudt cang sém cang tét.

Nén tri hodn cung cdp dinh dudng qua dudng rudt &
nhiing bénh nhan COVID-19 ning c6 shock, thiéu oxy
mau ndng, nhiém toan ning, xuit huyét dudng tiéu hoa
trén hodc ton dong trong da day >500 mL/6 gig, thiéu mau
cuc bo rudt, tc rudt va hoi chiing khoang bung.

Tuyén bé 42 Chung to6i khuyén cdo ring mdc cung cép
ning lugng muc tiéu 1a 25-30 kcal/kg/ngay va bs sung
protein muc tiéu la 1,2-2,0 g/kg/ngay cho bénh nhéin
COVID-19 ning (Grade 1+, khuyén cdo manh).

Co s6 1y luan Mot s6 bénh nhan COVID-19 ¢6 cac triéu
chiing nhu tiéu chdy. Mot s6 bénh nhéin ning bi r6i loan
chiic nang dudng rudt dé bi bat dung nap dinh dudng qua
duong rudt. Béi véi tinh trang khong dung nap thic an,
nén can nhic healthy feeding (t6c d6 cho an: 10-20 kcal/h
hodc 10-30 mL/h). Nén dat dugc muc tiéu cho dn la 25-30
kcal/kg/ngay. Pong thoi, nén cung cdp dam 1,5-2,0 g/kg/
ngay (nitrogen 0,25-0,33 g/kg/ngay). Can ting cudng cung
cdp cac axit amin chudi nhanh dé€ thuc ddy qud trinh t6ng
hgp protein. Khi lugng protein an vao khéng da, nén bd
sung bodt protein dua trén cac ché phdm protein tiéu chuin
dé€ cai thién chtic ning co ho hép va chic ning mién dich.
Trong dinh dudng ngoai dudng ruét, ty 1é cung cdp ning
lugng phi protein: ty 1& dudng/chit béo la 50-70/50-30.
Bénh nhdn COVID-19 va ARDS ning nén giam ty 1é
dudng mot cach thich hop khi lya chon loai ché phdm dinh
dudng qua dudng rudt d€ gidm san xuit carbon dioxide.
Dong thdi, do cic nguyén tic quan ly dich nghiém ngat
dugc ap dung & nhiing bénh nhan nay, nén lua chon cac
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ché phdm dinh dudng qua dudng rudt cé ty trong ning
lugng cao trong giai doan ddu d€ han ché lugng dich
truyén vao co thé qua nhiéu.

Tuyén bo 43 Cé thé€ lya chon mét 16 trinh diéu tri dinh
dudng hop ly tuy theo mic d6 bénh va phuong phap ho trg
ho hép (Grade 2+, khuyén céo yéu).

Co s6 1y ludn Bénh nhan COVID-19 ning thuong kho an
vi chiic nang tiéu hoa bi suy gidm do thiéu oxy va nhiém
coronavirus. Do d6, 6ngthdéng trong rudt c6 1é nén dugce st
dung cho nhiing bénh nhan nay. Hau hét cac bénh nhan bi
COVID-19 ning la ngudi cao tudi hodc c6 cac bénh di kém
khéc. Céac yéu t6 lam tang nguy co hit sic nhu sau: bdo vé
dudng thé kém, trén 70 tudi, giam muc do y thic, chim
séc rang miéng kém, trao ngugc da day va thiéu nhén luc
diéu dudng do su bung phat nghiém trong cia COVID-19
& Trung Qudc. Déi v6i nhiing bénh nhan nay, nén chon
ché d¢ cho dn sau mon vi. Cho an kiéu Jejuna c6 lién quan
dén ty 1é viém phoéi do thd mdy thdp hon (<30%) va nén
dugc truyén lién tuc [149]. D6i v6i nhing bénh nhéin
khong c6 nguy co cao hit sic thi nén dung 6ng thong da
day trudc vi dé thuc hién.

Mait khéc, d6i v6i nhiing bénh nhan st dung phuong
phap thong khi khong xam l4n, c6 16 nén st dung mit na
mii trong khi cho dn dé€ gidm nguy co gidm oxy mau. D&i
v6i nhiling ngudi st dung 6ng thong da day, nén st dung
mat na “nat” vi loai médt na nay dugc trang bi 16 thodt ctia
6ng théng da day ma khong anh hudng dén hiéu qua thong
khi. Tuy nhién, néu bénh nhan NIV bi cang tiic bung vi
day hoi ndng, nén chon céch cho an sau mon vi. Do6i véi
nhiing bénh nhan théng khi xam l4n, nén dit 6ng thong da
day. Tuy nhién, néu bénh nhan nim sép, nén théng khi,
cho an bing 6ng dan chit dinh dudng qua hdong trang.

Vén chuyén bénh nhin COVID-19

COVID-19 la m¢t bénh rét dé lay lan, c6 kha ning gy chét
ngudi do SARS-CoV-2 gay ra, ddc biét la & nhiing bénh
nhan 16n tudi. Bénh nhan COVID-19 tii cidc bénh vién
khong dugc thiét ké, cdc diém cach ly hodc phong khim
s6t nén dugc chuyén dén cic bénh vién dugc thiét ké dé
diéu tri COVID-19. Cac bénh nhan ning cin dugc chuyén
ti cdc khoa t6ng hop dén ICU dé€ dugc chiam soc tich cuc.
Bénh nhin COVID-19 ciing phéi dugc chup cit 16p vi tinh,
yéu ciu ho chuyén ti khoa nay sang khoa khdac. Vi vy, can
chudn bj ddy du dé€ ddm bao an toan cho bénh nhén va

Page 19 of 24

nhan vién vin chuyén, cing nhu stc khoe cong dong
trudc, trong va sau khi vin chuyén.

Tuyén bé 44 Trude khi vin chuyén, nhan vién van chuyén
dugc dé xuidt mang ddy du cdc thiét bi bao hd ca nhan va
trang bi xe cdp ctiu cach ly 4p luc am (Y kién chuyén gia).

Co s Iy lugn Muyc dich ctia viéc vin chuyén bénh nhan
COVID-19 ning dén cac bénh vién dugc chi dinh 1a dé
dugc diéu trj y t€ tét hon nhdm céi thién tién lugng. Viéc
van chuyén bénh nhin ndng giy rui ro 16n cho cic bénh
nhan khéc va nhan vién bénh vién; rti ro van chuyén nén
dugc can bang vdéi lgi ich. Khi chuyén cac trudng hgp nghi
ngd va da dugc xac dinh, nhan vién van chuyén nén thuc
hién day du cac bién phap bao vé thich hgp, bao gobm mac
bd quin 4o an toan sinh hoc, che mdt, mit na phong doc
N95, kinh bao ho, ging tay va bao giay, va dam bdo v¢ sinh
tay.

Xe ctiu thuong cach ly ap luc 4m dugc trang bi hé thong
loc va ap luc khong khi am nén dugc st dung dé lam cho
ap sudt khong khi bén trong xe thip hon ap suidt bén ngoai
va bao vé moi trudng khong bi 6 nhiém. Xe ctiu thuong ap
luc am cing cin dugc trang bi thiét bi theo ddi va van
chuyén di dong (mdy ths, may khit rung tim, v.v.), thudc
cdp cuu va ddc biét 1a cung cdp day du oxy trong qud trinh
van chuyén.

Tuyén bd 45 Trong qua trinh van chuyén, cin thyc hién tat
ca céc bién phép thich hgp d€ dam bao an toan cho bénh
nhan va thdi gian van chuyén t6i thiéu (y kién chuyén gia).

Co s6 Iy ludn Trudce khi van chuyén, tinh trang ctia bénh
nhan va sy chuén bi cin thiét (bao gom dudng di chuyén
dung, thang may, phong va giudng cach biét, thuéc men,
trang thiét bi va nhén vién) cin dugc thong bao ddy du cho
cac bac si ctia khoa/bénh vién tiép nhén, thoi gian khéi
hanh va thoi gian dén du kién cling nén dugc thong bao dé
gidm sy cham tré trong van chuyén.

Trudc khi vin chuyén, nhén vién van chuyén cin lam
quen vé&i quy trinh chén dodn va diéu tri, ddnh gid day da
tinh trang tong thé cta ngudi bénh, dam bao xe cip cliu
vao vi tri va cac thiét bi vAn chuyén hoat dong tét. Can thuc
hién kiém soat cac triéu chiing de doa tinh mang va danh
gid su thong thodng ctia dudng thd mii, va nén thiét lap
trudc mot duong thd nhén tao cho nhiing bénh nhan cé
nguy co cao.

Trong qua trinh van chuyén, cin duy tri dt tudi mau mo
va moi trudng bén trong tuong déi 6n dinh. Can ddm bao
tinh lién tuc cta viéc theo doi va diéu tri cang lau cang tét.



Shang et al. Ann. Intensive Care (2020) 10:73

Theo doi huyét 4p ddong mach x4m l4n dugc dé xuit bét cu
khi nao c6 thé. Dic biét, 6ng nodi khi quan phai tranh bi
dich chuyén va roi ra ngoai, dong thoi phai tranh céc tinh
hudng giy tic nghén va trugt dudng tinh mach. Nhiing
bénh nhéin thudng xuyén bi kich dong c6 thé dugc dung
thudc gidm dau va an than moét cach thich hgp. Thudc
phong bé than kinh co c6 thé dugc st dung tuy thudc vao
tinh trang ctua bénh nhén va kha ning cidp ciu. D6i véi
bénh nhin ECMO, cin theo d6i nhiét dd co thé, t6c do
quay caa ECMO, téc d6 dong méu va téc d6 dong khi dé
ngéan ngtia ha than nhiét va tut catheter trong qua trinh van
chuyén bénh nhan ECMO.

Vi vy, tit ca cac bién phap thich hgp cin dugc thuc hién
dé dam bao an toan cho bénh nhan va thsi gian vén
chuyén t6i thiéu.

Tuyén bd 46 Dé xuit nhan vién vin chuyén thyc hién day
du viéc chuyén giao va ban giao, ciing nhu khtt nhiém sau
van chuyén (Y kién chuyén gia).

Co s6 Iy lugn Tinh trang chung ctia bénh nhén, cic ddu
hiéu sinh ton, chi s6 theo doi cu thé va cach diéu tri, ciing
nhu tinh trang khan cép va cac bién phéap xu ly, phai dugc
ghi lai trong qué trinh vin chuyén va chuyén cho nhém y
té tiép nhan khi dén noi. H6 so y t€ vé bénh st ctia bénh
nhan, két qua kham xét nghiém va cac su kién lam sang c6
y nghia can dugc chuyén cho nhém y t€ ti€p nhan.

Doi ngit chuyén dung nén don dep duong di va thang
may chuyén dung ngay sau khi vin chuyén. T4t ca nhin
vién van chuyén phai mic thiét bi bdo vé cd nhan mdi
trudc khi lén cung xe cdp ctiu cho hanh trinh tré vé, va
thdo thiét bi bdo hd ¢4 nhan & khu vuc dugce chi dinh khi
dén noi. Xe cdp clu nén dugc lam sach 1an cudi sau khi trg
lai bénh vién hodc trung tdm cham sdc stic khoe ban dau
[151]. Néu nhan vién van chuyén phoi nhiém véi nguén
bénh, can dugc xtt ly theo cdc nguyén tac va thuc hanh lién
quan vé bénh truyén nhiém.

Toém tat

Cho dén nay, co ché bénh sinh va cin nguyén cla
COVID-19 van chua 16 rang, va van chua c6 liéu phap diéu
tri nhdm muc tiéu cho bénh nhan COVID-19 ngoai trii cic
phuong phép diéu trj theo kinh nghiém d6i v6i bénh nhéan
ndng. Cdc nha khoa hoc trén toan thé giéi nén lam viéc
cung nhau va ddu tranh d€ tim kiém phuong phép diéu tri
COVID-19 hiéu qua.

Abbreviations

ACE2: Angiotensin-converting enzyme 2; AKI: Acute kidney injury; APTT:

Activated partial thromboplastin time; ARDS: Acute respiratory distress
syndrome; BPS: Behavioral pain scale; CK-MB: Creatine kinase-MB isoenzyme;

Page 20 of 24

COVID-2019: Coronavirus disease 2019; CPAP: Continuous positive airway pres-
sure; CPOT: Critical care pain observation tool; CQ: Chloroquine diphosphate;
cTnT: Cardiac troponin T; DIC: Disseminated intravascular coagulation; ECMO:
Extracorporeal membrane oxygenation; EN: Enteral nutrition; FiO,: Fraction of
inspired oxygen; FDP: Fibrin degradation product; HCQ: Hydroxychloroquine;
HFNC: High-flow nasal cannula oxygen therapy; ICU: Intensive care unit; INR:
International normalized ratio; IVC: Inferior vena cava; KDIGO: Kidney Disease
Improving Global Outcomes; LMWH: Low molecular weight heparin; MERS:
Middle East Respiratory Syndrome; NIV: Noninvasive ventilation support; NRS:
Numeric rating scale; PaO,: Arterial partial pressure of oxygen; PBW: Predicted
body weight; PEEP: Positive end-expiratory pressure; PLR: Passive leg raising;
PN: Parenteral nutrition; PPE: Personal protective equipment; PPV: Pulse
pressure variation; PT: Prothrombin time; RASS: Richmond Agitation-Seda-
tion Scale; RCT: Randomized controlled trial; SARS: Severe acute respiratory
syndrome; SARS-CoV-2: Severe acute respiratory syndrome coronavirus 2; SAS:
Sedation—Agitation Scale; TPN: Total parenteral nutrition; VTE: Venous throm-
boembolism; WHO: World Health Organization.

Acknowledgements
None.

Authors’ contributions

All the authors have participated in literature retrieval, viewpoint discus-
sion, and writing the manuscript. All authors read and approved the final
manuscript.

Funding
None.

Availability of data and materials
Not applicable.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

! Department of Critical Care Medicine, Union Hospital, Tongji Medical College,
Huazhong University of Science and Technology, Wuhan, China. 2 Department
of Critical Care Medicine, Zhongda Hospital, School of Medicine, Southeast
University, Nanjing, China. > Department of Critical Care Medicine, Zhejiang
Provincial People’s Hospital, Hangzhou Medical College, Hangzhou, China.

4 Department of Critical Care Medicine, Zhongshan Hospital Fudan University,
Shanghai, China. > Department of Critical Care Medicine, Fujian Provincial
Hospital, Fujian Provincial Center for Critical Care Medicine, Fuzhou, China.

6 Department of Critical Care Medicine, Huadong Hospital, Shanghai, China.

7 Department of Critical Care Medicine, Renmin Hospital, Wuhan University,
Wuhan, China. ® Emergency Department, the 900th Hospital of Joint Service
Corps of Chinese PLA, Fuzhou, China. ° Department of Critical Care Medicine,
Tongji Hospital, Tongji Medical College, Huazhong University of Science

and Technology, Wuhan, China. '° Department of Critical Care Medicine, The
First Affiliated Hospital of Zhejiang University, Hangzhou, China. ' Depart-
ment of Critical Care Medicine, The 1st Affiliated Hospital of GuangZhou Medi-
cal University, GuangZhou Institute of Respiratory Health, Guangzhou, China.
12 Department of Critical Care Medicine, Xuanwu Hospital, Capital Medical
University, Beijing, China. '* Department of Critical Care Medicine, Shanghai
Jiaotong University, School of Medicine, Ruijin Hospital North, No. 197 Ruijin
2nd Road, Huangpu District, Shanghai 201801, China.

Received: 9 May 2020 Accepted: 25 May 2020
Published online: 06 June 2020



Shang et al. Ann. Intensive Care

(2020) 10:73

References

1.

World Health Organization. Global Surveillance for human infection
with coronavirus disease (COVID-19). 2020. https://www.who.int/publi
cations-detail/global-surveillance-for-human-infection-with-novel
-coronavirus-(2019-ncov).

World Health Organization. Coronavirus disease (COVID-2019) situation
reports. 2020. https://www.who.int/emergencies/diseases/novel-coron
avirus-2019/situation-reports.

World Health Organization, Clinical management of severe acute respir-
atory infection when novel coronavirus (nCoV) infection is suspected.
2020. https//who.int/publications-detail/clinical-management-of-sever
e-acute-respiratory-infection-when-novel-coronavirus-(ncov)-infection-
is-suspected.

The Novel Coronavirus Pneumonia Emergency Response Epidemiol-
ogy Team. The Epidemiological Characteristics of an Outbreak of 2019
Novel Coronavirus Diseases (COVID-19)-China. China CDC Weekly.
2020;2:113-22.

Yang X, Yu 'Y, Xu J, Shu H, Xia J, Liu H, et al. Clinical course and outcomes
of critically ill patients with SARS-CoV-2 pneumonia in Wuhan, China: a
single-centered, retrospective, observational study. Lancet Respir Med.
2020. https://doi.org/10.1016/52213-2600(20)30079-5.

National Health Commission & State Administration of Traditional Chi-
nese Medicine. Diagnosis and Treatment Protocol for Novel Coronavirus
Pneumonia (Trial version 7.0). 2020, Mar 3. http://www.nhc.gov.cn/xcs/
zhengcwj/202003/46¢c9294a7dfedcef80dc7f5912eb1989/files/ce3e6
945832a438eaae415350a8ce964.pdf.

Wax RS, Christian MD. Practical recommendations for critical care

and anesthesiology teams caring for novel coronavirus (2019-nCoV)
patients. Can J Anaesth. 2020. https://doi.org/10.1007/512630-020-
01591-x.

World Health Organization, Five moments for hand hygiene. https://
www.who.int/gpsc/tools/Fivemoments/en/.

World Health Organization, Infection prevention and control during
health care when COVID-19 is suspected. 2020 March 19, https.//www.
who.int/publications-detail/infection-prevention-and-control-durin
g-health-care-when-novel-coronavirus-(ncov)-infection-is-suspected-
20200125.

World Health Organization, Coronavirus disease (COVID-19) outbreak:
rights, roles and responsibilities of health workers, including key con-
siderations for occupational safety and health. 2020 March 19, https://
www.who.int/publications-detail/coronavirus-disease-(covid-19)-outbr
eak-rights-roles-and-responsibilities-of-health-workers-including-keyco
nsiderations-for-occupational-safety-and-health.

Zhe Jiang University, Handbook of COVID-19 Prevention and Treatment.
2020, http://chezju.edu.cn/cheen/2020/0401/c27758a2021088/page.
htm

Alhazzani W, Mgller MH, Arabi YM, Loeb M, Gong MN, Fan E, et al. Sur-
viving Sepsis Campaign: guidelines on the management of critically ill
adults with Coronavirus Disease 2019 (COVID-19). Intensive Care Med.
2019. https://doi.org/10.1007/500134-020-06022-5.

World Health Organization, Rational use of personal protective equip-
ment (PPE) for coronavirus disease (COVID-19). 2020 March 19 https://
apps.who.int/iris/bitstream/handle/10665/331498/WHO-2019-nCoV-
IPCPPE_use-2020.2-eng.pdf.

Twu SJ, ChenTJ, Chen CJ, Olsen SJ, Lee LT, Fisk T, et al. Control measures
for severe acute respiratory syndrome (SARS) in Taiwan. Emerg Infect
Dis. 2003;9:718-20.

Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, et al. Clinical characteristics
of 138 hospitalized patients with 2019 novel coronavirus-infected
pneumonia in Wuhan, China. JAMA. 2019. https://doi.org/10.1001/
jama.2020.1585.

Tran K, Cimon K, Severn M, Pessoa-Silva CL, Conly J. Aerosol generating
procedures and risk of transmission of acute respiratory infections to
healthcare workers: a systematic review. PLoS ONE. 2012;7:35797.
General Office of National Health Committee. Guideline of Prevention
and Control of Novel Coronavirus Infection Within Medical Facilities
(first edition). 2020. http://www.nhc.gov.cn/yzygj/s7659/202001/b91fd
ab7c304431eb082d67847d27e14.shtml.

Zuo MZ, Huang YG, Ma WH, Xue ZG, Zhang JQ, Gong YH, et al. Chinese
Society of Anesthesiology Task Force on Airway Management: expert
recommendations for tracheal intubation in critically ill patients with

19.

20.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33

34,

35.

36.

37.

38.

Page 21 of 24

novel coronavirus disease 2019. Chin Med Sci J. 2020. https://doi.
0rg/10.24920/003724.

Lewis SR, Butler AR, Parker J, Cook TM, Schofield-Robinson OJ, Smith AF.
Videolaryngoscopy versus direct laryngoscopy for adult patients requir-
ing tracheal intubation: a Cochrane Systematic Review. Br J Anaesth.
2017;119:369-83.

Centers for Disease Control and Prevention, Interim Infection Preven-
tion and Control Recommendations for Patients with Suspected or
Confirmed Coronavirus Disease 2019 (COVID-19) in Healthcare Settings,
2020. https://www.cdc.gov/coronavirus/2019-ncov/hcp/infection-contr
ol.html.

XuY, Meng M, Li L, Liu J, Chen DC. Recommendations for bronchoscopy
procedures in severe COVID-19 patients. Chin J Crit Care Intensive Care
Med. 2020;6:E031.

Gautret P, Lagier JC, Parola P, Hoang VT, Meddeb L, Sevestre J, et al. Clini-
cal and microbiological effect of a combination of hydroxychloroquine
and azithromycin in 80 COVID-19 patients with at least a six-day follow
up: a pilot observational study. Travel Med Infect Dis. 2020;1:101663.
Borba MGS, Val FFA, Sampaio VS, Alexandre MAA, Melo GC, Brito M,

et al. Effect of high vs low doses of chloroquine diphosphate as adjunc-
tive therapy for patients hospitalized with severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) infection: a randomized clinical
trial. JAMA Netw Open. 2020;3(4):e208857.

Cao B,Wang Y, Wen D, Liu W, Wang J, Fan G, et al. A trial of lopinavir—
ritonavir in adults hospitalized with severe Covid-19. N Engl J Med.
2020. https://doi.org/10.1056/NEJM0a2001282.

ZhuZ,LuZ, XuT, Chen C,Yang G, ZhaT, et al. Arbidol monotherapy is
superior to lopinavir/ritonavir in treating COVID-19. J Infect. 2020. https
///doi.org/10.1016/,jinf.2020.03.060.

Grein J, Ohmagari N, Shin D, Diaz G, Asperges E, Castagna A, et al. Com-
passionate use of remdesivir for patients with severe COVID-19. N Engl
J Med. 2020. https://doi.org/10.1056/NEHM0a2007016.

Wang YM, Zhang DY, Du GH, Du RH, Zhao JP, Jin Y, et al. Remdesivir in
adults with severe COVID-19: a randomised, double-blind, placebo-
controlled, multicentre trial. Lancet. 2020. https://doi.org/10.1016/
S0140-6736(20)31022-9.

Grein J,Ohmagari N, Shin D, Diaz G, Asperges E, Castagna A, et al. Com-
passionate Use of remdesivir for patients with severe Covid-19. N Engl J
Med. 2020. https://doi.org/10.1056/NEJM0a2007016.

Gilead. Gilead Announces Approval of Veklury® (remdesivir) in Japan for
Patients With Severe COVID-19, 2020. https://www.gilead.com/news-
and-press/press-room/press-releases/2020/5/gilead-announces-appro
val-of-veklury-remdesivir-in-japan-for-patients-with-severe-covid 19.
Casadevall A, Pirofski LA. The convalescent sera option for containing
COVID-19.J Clin Invest. 2020. https://doi.org/10.1172/JCI138003.

Luke TC, Kilbane EM, Jackson JL, Hoffman SL. Meta-analysis: convales-
cent blood products for Spanish influenza pneumonia: a future H5N1
treatment? Ann Intern Med. 2006;145:599-609.

Cheng Y, Wong R, Soo YOY, Wong WS, Lee CK, Ng MHL, et al. Use of
convalescent plasma therapy in SARS patients in Hong Kong. Eur J Clin
Microbiol Infect Dis. 2005,24:44-6.

Hung IF, To KK, Lee CK, Lee KL, Chan K, Yan WW, et al. Convalescent
plasma treatment reduced mortality in patients with severe pandemic
influenza A (H1N1) 2009 virus infection. Clin Infect Dis. 2011;52:447-56.
Ko JH, Seok H, Cho SY, Ha YE, Baek JY, Kim SH, et al. Challenges of conva-
lescent plasma infusion therapy in Middle East respiratory coronavirus
infection: a single centre experience. Antivir Ther. 2018;23(7):617-22.
Shen C,Wang Z, Zhao F, Yang Y, Li J, Yuan J, et al. Treatment of 5 critically
ill patients with COVID-19 with convalescent plasma. JAMA. 2020. https
///doi.org/10.1001/jama.2020.4783.

Duan K, Liu B, Li C, Zhang H, YuT, Qu J, et al. Effectiveness of convales-
cent plasma therapy in severe COVID-19 patients. Proc Natl Acad Sci
USA. 2020;117(17):9490-6.

Marano G, Vaglio S, Pupella S, Facco G, Catalano L, Liumbruno GM, et al.
Convalescent plasma: new evidence for an old therapeutic tool? Blood
Transfus. 2016;14:152-7.

Delclaux C, LUHer E, Alberti C, Mancebo J, Abroug F, Conti G, et al. Treat-
ment of acute hypoxemic nonhypercapnic respiratory insufficiency
with continuous positive airway pressure delivered by a face mask: a
randomized controlled trial. JAMA. 2000;284:2352-560.


https://www.who.int/publications-detail/global-surveillance-for-human-infection-with-novel-coronavirus-(2019-ncov
https://www.who.int/publications-detail/global-surveillance-for-human-infection-with-novel-coronavirus-(2019-ncov
https://www.who.int/publications-detail/global-surveillance-for-human-infection-with-novel-coronavirus-(2019-ncov
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://who.int/publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-(ncov)-infection-is-suspected
https://who.int/publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-(ncov)-infection-is-suspected
https://who.int/publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-(ncov)-infection-is-suspected
https://doi.org/10.1016/S2213-2600(20)30079-5
http://www.nhc.gov.cn/xcs/zhengcwj/202003/46c9294a7dfe4cef80dc7f5912eb1989/files/ce3e6945832a438eaae415350a8ce964.pdf
http://www.nhc.gov.cn/xcs/zhengcwj/202003/46c9294a7dfe4cef80dc7f5912eb1989/files/ce3e6945832a438eaae415350a8ce964.pdf
http://www.nhc.gov.cn/xcs/zhengcwj/202003/46c9294a7dfe4cef80dc7f5912eb1989/files/ce3e6945832a438eaae415350a8ce964.pdf
https://doi.org/10.1007/s12630-020-01591-x
https://doi.org/10.1007/s12630-020-01591-x
https://www.who.int/gpsc/tools/Fivemoments/en/
https://www.who.int/gpsc/tools/Fivemoments/en/
https://www.who.int/publications-detail/infection-prevention-and-control-during-health-care-when-novel-coronavirus-(ncov)-infection-is-suspected-20200125
https://www.who.int/publications-detail/infection-prevention-and-control-during-health-care-when-novel-coronavirus-(ncov)-infection-is-suspected-20200125
https://www.who.int/publications-detail/infection-prevention-and-control-during-health-care-when-novel-coronavirus-(ncov)-infection-is-suspected-20200125
https://www.who.int/publications-detail/infection-prevention-and-control-during-health-care-when-novel-coronavirus-(ncov)-infection-is-suspected-20200125
https://www.who.int/publications-detail/coronavirus-disease-(covid-19)-outbreak-rights-roles-and-responsibilities-of-health-workers-including-keyconsiderations-for-occupational-safety-and-health
https://www.who.int/publications-detail/coronavirus-disease-(covid-19)-outbreak-rights-roles-and-responsibilities-of-health-workers-including-keyconsiderations-for-occupational-safety-and-health
https://www.who.int/publications-detail/coronavirus-disease-(covid-19)-outbreak-rights-roles-and-responsibilities-of-health-workers-including-keyconsiderations-for-occupational-safety-and-health
https://www.who.int/publications-detail/coronavirus-disease-(covid-19)-outbreak-rights-roles-and-responsibilities-of-health-workers-including-keyconsiderations-for-occupational-safety-and-health
http://che.zju.edu.cn/cheen/2020/0401/c27758a2021088/page.htm
http://che.zju.edu.cn/cheen/2020/0401/c27758a2021088/page.htm
https://doi.org/10.1007/s00134-020-06022-5
https://apps.who.int/iris/bitstream/handle/10665/331498/WHO-2019-nCoV-IPCPPE_use-2020.2-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/331498/WHO-2019-nCoV-IPCPPE_use-2020.2-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/331498/WHO-2019-nCoV-IPCPPE_use-2020.2-eng.pdf
https://doi.org/10.1001/jama.2020.1585
https://doi.org/10.1001/jama.2020.1585
http://www.nhc.gov.cn/yzygj/s7659/202001/b91fdab7c304431eb082d67847d27e14.shtml
http://www.nhc.gov.cn/yzygj/s7659/202001/b91fdab7c304431eb082d67847d27e14.shtml
https://doi.org/10.24920/003724
https://doi.org/10.24920/003724
https://www.cdc.gov/coronavirus/2019-ncov/hcp/infection-control.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/infection-control.html
https://doi.org/10.1056/NEJMoa2001282
https://doi.org/10.1016/j.jinf.2020.03.060
https://doi.org/10.1016/j.jinf.2020.03.060
https://doi.org/10.1056/NEHMoa2007016
https://doi.org/10.1016/S0140-6736(20)31022-9
https://doi.org/10.1016/S0140-6736(20)31022-9
https://doi.org/10.1056/NEJMoa2007016
https://www.gilead.com/news-and-press/press-room/press-releases/2020/5/gilead-announces-approval-of-veklury-remdesivir-in-japan-for-patients-with-severe-covid19
https://www.gilead.com/news-and-press/press-room/press-releases/2020/5/gilead-announces-approval-of-veklury-remdesivir-in-japan-for-patients-with-severe-covid19
https://www.gilead.com/news-and-press/press-room/press-releases/2020/5/gilead-announces-approval-of-veklury-remdesivir-in-japan-for-patients-with-severe-covid19
https://doi.org/10.1172/JCI138003
https://doi.org/10.1001/jama.2020.4783
https://doi.org/10.1001/jama.2020.4783

Shang et al. Ann. Intensive Care

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

52.

53.

54.

55.

56.

57.

58.

59.

(2020) 10:73

Frat JP, Thille AW, Mercat A, Girault C, Ragot S, Perbet S, et al. High-flow
oxygen through nasal cannula in acute hypoxemic respiratory failure. N
Engl J Med. 2015;372:2185-96.

Bellani G, Laffey JG, Pham T, Madotto F, Fan E, Brochard L, et al. Non-
invasive Ventilation of Patients with ARDS: insights from the LUNG SAFE
Study. Am J Respir Crit Care Med. 2017;195(1):67-77.

Agarwal R, Aggarwal AN, Gupta D. Role of noninvasive ventilation in
acute lung injury/acute respiratory distress syndrome: a proportion
meta-analysis. Respir Care. 2010;55:1653-60.

Kangelaris KN, Ware LB, Wang CY, Janz DR, Zhuo H, Matthay MA, et al.
Timing of intubation and clinical outcomes in adults with acute respira-
tory distress syndrome. Crit Care Med. 2016;44:120-9.

Carteaux G, Millan-Guilarte T, De Prost N, Razazi K, Abid S, Thille AW,

et al. Failure of noninvasive ventilation for de novo acute hypoxemic
respiratory failure: role of tidal volume. Crit Care Med. 2016;44:282-90.
Roca O, Caralt B, Messika J, Samper M, Sztrymf B, Herndndez G, et al.

An index combining respiratory rate and oxygenation to predict
outcome of nasal high-flow therapy. Am J Respir Crit Care Med.
2019;199:1368-76.

Villar J, Kacmarek RM, Perez-Mendez L, Aguirre-Jaime A. A high positive
end-expiratory pressure, low tidal volume ventilatory strategy improves
outcome in persistent acute respiratory distress syndrome: a rand-
omized, controlled trial. Crit Care Med. 2006;34:1311-8.

Acute Respiratory Distress Syndrome Network, Brower RG, Matthay
MA, Morris A, Schoenfeld D, Thompson BT, et al. Ventilation with lower
tidal volumes as compared with traditional tidal volumes for acute
lung injury and the acute respiratory distress syndrome. N Engl J Med.
2000;342:1301-8.

Amato MB, Meade MO, Slutsky AS, Brochard L, Costa EL, Schoenfeld
DA, et al. Driving pressure and survival in the acute respiratory distress
syndrome. N Engl J Med. 2015;372:747-55.

Hodgson C, Goligher EC, Young ME, Keating JL, Holland AE, Romero L,
et al. Recruitment manoeuvres for adults with acute respiratory distress
syndrome receiving mechanical ventilation. Cochrane Database Syst
Rev. 2016;11:.CD006667.

Pan C, Chen L, Lu C, Zhang W, Xia JA, Sklar MC, et al. Lung recruitability
in SARS-CoV-2 associated acute respiratory distress syndrome: a single-
center, observational study. Am J Respir Crit Care Med. 2020. https://
doi.org/10.1164/rccm.202003-0527LE.

Chen L, Del Sorbo L, Grieco DL, Junhasavasdikul D, Rittayamai N, Soli-
man |, et al. Potential for lung recruitment estimated by the recruit-
ment-to-inflation ratio in acute respiratory distress syndrome. Am J
Respir Crit Care Med. 2019,201:178-87.

Gattinoni L, Pelosi P, Crotti S, Valenza F. Effects of positive end-expiratory
pressure on regional distribution of tidal volume and recruitment

in adult respiratory distress syndrome. Am J Respir Crit Care Med.
1995;151:1807-14.

Kacmarek RM, Villar J, Sulemaniji D, Montiel R, Ferrando C, Blanco J, et al.
Open lung approach for the acute respiratory distress syndrome: a
pilot. Randomized controlled trial. Crit Care Med. 2016;44:32-42.

Sud S, Friedrich JO, Taccone P, Polli F, Adhikari NK; Latini R, et al. Prone
ventilation reduces mortality in patients with acute respiratory failure
and severe hypoxemia: systematic review and meta-analysis. Intensive
Care Med. 2010;36:585-99.

Blanch LL. Clinical studies of tracheal gas insufflation. Respir Care.
2001;46:158-66.

Santini A, Protti A, Langer T, Comini B, Monti M, Sparacino CC, et al.
Prone position ameliorates lung elastance and increases functional
residual capacity independently from lung recruitment. Intensive Care
Med Exp. 2015;3:55.

Guerin C, Mancebo J. Prone positioning and neuromuscular blocking
agents are part of standard care in severe ARDS patients: yes. Intensive
Care Med. 2015;41:2195-7.

Zochios V, Parhar K, Vieillard-Baron A. Protecting the right ventricle

in ARDS: the role of prone ventilation. J Cardiothorac Vasc Anesth.
2018;32:2248-51.

Guérin C, Reignier J, Richard JC, Beuret P, Gacouin A, Boulain T, et al.
Prone positioning in severe acute respiratory distress syndrome. N Engl
J Med. 2016;368:2159-68.

World Health Organization. Coronavirus disease (COVID-2019) situation
reports. 2020, March 23. https://www.who.int/docs/default-source/

60.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

Page 22 of 24

coronaviruse/situation-reports/20200323-sitrep-63-covid-19.pdf?sfvrs
n=b617302d_4.

Guan WJ, Ni ZY, Hu Y, Liang WH, Ou CQ, He JX; et al. Clinical character-
istics of coronavirus disease 2019 in China. N Engl J Med. 2019. https.//
doi.org/10.1056/NEJM0a2002032.

Wu ZY, McGoogan JM. Characteristics of and important lessons from
the coronavirus disease 2019 (COVID-19) outbreak in China Summary
of a report of 72314 Cases From the Chinese Center for Disease Control
and Prevention. JAMA. 2019. https://doi.org/10.1001/jama.2020.2648.
YuY, Xu D, Fu'S, Zhang J, Yang X, Xu L, et al. Patients with COVID-

19in 19 ICUs in Wuhan, China: a cross-sectional study. Crit Care.
2020;24(1):219. https://doi.org/10.1186/513054-020-02939-x.

Huang C,Wang 'Y, Li X, Ren L, Zhao J, Hu Y, et al. Clinical features of
patients infected with 2019 novel coronavirus in Wuhan. China. Lancet.
2020;395:497-506.

Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, et al. Epidemiological
and clinical characteristics of 99 cases of 2019 novel coronavirus pneu-
monia in Wuhan, China: a descriptive study. Lancet. 2020;395:507-13.
https://doi.org/10.1016/50140-6736(20)30211-7.

ELSO Guidance Document: Use of ECMO in COVID-19 Patients During
the Pandemic.

Fan E, Del Sorbo L, Goligher EC, Hodgson CL, Munshi L, Walkey AJ, et al.
An official American Thoracic Society/European Society Of Intensive
Care Medicine/society of critical care medicine clinical practice guide-
line: mechanical ventilation in adult patients with acute respiratory
distress syndrome. Am J Respir Crit Care Med. 2017;195:1253-63.
Meng L, Qiu H, Wan L, AiY, Xue Z, Guo Q, et al. Intubation and Ventila-
tion amid the COVID-19 Outbreak. Anesthesiology. 2020. https://doi.
0rg/10.1097/ALN.0000000000003296.

AlhogbaniT. Acute myocarditis associated with novel Middle east
respiratory syndrome coronavirus. Ann Saudi Med. 2016;36:78-80.
Shi'S, Qin M, Shen B, Cai Y, Liu T, Yang F, et al. Association of cardiac
injury with mortality in hospitalized patients with COVID-19 in Wuhan,
China. JAMA Cardiol. 2020. https://doi.org/10.1001/jamacardio
.2020.0950.

Li SS, Cheng CW, Fu CL, Chan YH, Lee MP, Chan JW, et al. Left
ventricular performance in patients with severe acute respiratory
syndrome: a 30-day echocardiographic follow-up study. Circulation.
2003;108:1798-803.

Oudit GY, Kassiri Z, Jiang C, Liu PP, Poutanen SM, Penninger JM, et al.
SARS-coronavirus modulation of myocardial ACE2 expression and
inflammation in patients with SARS. Eur J Clin Invest. 2009;39:618-25.
Mancia G, Rea F, Ludergnani M, Apolone G, Corrao G. Renin-Angio-
tensin-Aldosterone System Blockers and the Risk of Covid-19. N Engl J
Med. 2020. https://doi.org/10.1056/NEJM0a2006923.

Fujikura Y, Kawano S, Kouzaki Y, Shinoda M, Hara Y, Shinkai M, et al. Mor-
tality and severity evaluation by routine pneumonia prediction models
among Japanese patients with 2009 pandemic influenza A (HTNT1)
pneumonia. Respir Investig. 2014;52:280-7.

Ruan Q, Yang K, Wang W, Jiang L, Song J. Clinical predictors of mortality
due to COVID-19 based on an analysis of data of 150 patients from
Wuhan, China. Intensive Care Med. 2020. https://doi.org/10.1007/s0013
4-020-05991-x.

Bednarczyk JM, Fridfinnson JA, Kumar A, Blanchard L, Rabbani R, Bell D,
et al. Incorporating dynamic assessment of fluid responsiveness into
goal-directed therapy: a systematic review and meta-analysis. Crit Care
Med. 2017;45:1538-45.

Monnet X, Marik P, Teboul JL. Passive leg raising for predicting fluid
responsiveness: a systematic review and meta-analysis. Intensive Care
Med. 2016;42:1935-47. https://doi.org/10.1007/500134-015-4134-1.
Yang X, Du B. Does pulse pressure variation predict fluid responsiveness
in critically ill patients? A systematic review and meta-analysis. Crit Care.
2014;8:650.

Preau S, Bortolotti P, Colling D, Dewavrin F, Colas V, Voisin B, et al. Diag-
nostic accuracy of the inferior vena cava collapsibility to predict fluid
responsiveness in spontaneously breathing patients with sepsis and
acute circulatory failure. Crit Care Med. 2017;45:€290-7.

Pan J, Peng M, Liao C, Hu X, Wang A, Li X. Relative efficacy and safety of
early lactate clearance-guided therapy resuscitation in patients with
sepsis: a meta-analysis. Medicine (Baltimore). 2019;98:e14453.


https://doi.org/10.1164/rccm.202003-0527LE
https://doi.org/10.1164/rccm.202003-0527LE
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200323-sitrep-63-covid-19.pdf%3fsfvrsn%3db617302d_4
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200323-sitrep-63-covid-19.pdf%3fsfvrsn%3db617302d_4
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200323-sitrep-63-covid-19.pdf%3fsfvrsn%3db617302d_4
https://doi.org/10.1056/NEJMoa2002032
https://doi.org/10.1056/NEJMoa2002032
https://doi.org/10.1001/jama.2020.2648
https://doi.org/10.1186/s13054-020-02939-x
https://doi.org/10.1016/S0140-6736(20)30211-7
https://doi.org/10.1097/ALN.0000000000003296
https://doi.org/10.1097/ALN.0000000000003296
https://doi.org/10.1001/jamacardio.2020.0950
https://doi.org/10.1001/jamacardio.2020.0950
https://doi.org/10.1056/NEJMoa2006923
https://doi.org/10.1007/s00134-020-05991-x
https://doi.org/10.1007/s00134-020-05991-x
https://doi.org/10.1007/s00134-015-4134-1

Shang et al. Ann. Intensive Care

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

(2020) 10:73

Jozwiak M, Silva S, Persichini R, Anguel N, Osman D, Richard C, et al.
Extravascular lung water is an independent prognostic factor in
patients with acute respiratory distress syndrome. Crit Care Med.
2013;41:472-80.

Vincent JL, SakrY, Sprung CL, Ranieri VM, Reinhart K, Gerlach H, et al.
Sepsis in European intensive care units: results of the SOAP study. Crit
Care Med. 2006;34:344-53.

Xu Z,Shil,Wang Y, Zhang J, Huang L, Zhang C, et al. Pathologjical find-
ings of COVID-19 associated with acute respiratory distress syndrome.
Lancet Respir Med. 2020. https://doi.org/10.1016/52213-2600(20)30076
-X.

Wiedemann HP, Wheeler AP, Bernard GR, Thompson BT, Hayden D,
deBoisblanc B, et al. Comparison of two fluid-management strategies in
acute lung injury. N Engl J Med. 2006;354:2564-75.

Lewis SR, Pritchard MW, Evans DJ, Butler AR, Alderson P, Smith AF, et al.
Colloids versus crystalloids for fluid resuscitation in critically ill people.
Cochrane Database Syst Rev. 2018;8:CD000567.

Liu W, Tao ZW, Lei W, Ming-Li Y, Kui L, Ling Z, et al. Analysis of factors
associated with disease outcomes in hospitalized patients with

2019 novel coronavirus disease. Chin Med J (Engl). 2019. https://doi.
0rg/10.1097/CM9.0000000000000775.

ZhouY, Zhang Z, Tian J, Xiong S. Risk factors associated with disease
progression in a cohort of patients infected with the 2019 novel
coronavirus. Ann Palliat Med. 2019. https://doi.org/10.21037/
apm.2020.03.26.

Okumura J, Shindo Y, Takahashi K, Sano M, Sugino Y, Yagi T, et al.
Mortality in patients with community-onset pneumonia at low risk of
drug-resistant pathogens: impact of B-lactam plus macrolide combina-
tion therapy. Respirology. 2018;23:526-34. https://doi.org/10.1111/
resp.13232.

Wu KK, Chan SK, Ma TM. Posttraumatic stress, anxiety, and depression in
survivors of severe acute respiratory syndrome (SARS). J Trauma Stress.
2005;18:39-42.

Lee AM, Wong JG, McAlonan GM, Cheung V, Cheung C, Sham PC, et al.
Stress and psychological distress among SARS survivors 1 year after the
outbreak. Can J Psychiatry. 2007;52:233-40.

Carthy T, Benaroya-Milshtein N, Valevski A, Apter A. Emotional reactiv-
ity and regulation following citalopram therapy in children and
adolescents with anxiety disorders. J Child Adolesc Psychopharmacol.
2017;27:43-51.

Flint AJ, Meyers BS, Rothschild AJ, Whyte EM, Alexopoulos GS, Rudorfer
MV, et al. Effect of continuing olanzapine vs placebo on relapse among
patients with psychotic depression in remission: the STOP-PD Il rand-
omized clinical trial. JAMA. 2019;322:622-31.

Pisani MA, Friese RS, Gehlbach BK, Schwab RJ, Weinhouse GL, Jones

SF. Sleep in the intensive care unit. Am J Respir Crit Care Med.
2015;191:731-8.

Boyko Y, Jennum P, Nikolic M, Holst R, Oerding H, Toft P. Sleep in inten-
sive care unit: the role of environment. J Crit Care. 2017,37:99-105.
Akansel N, Kaymaki S. Effects of intensive care unit noise on patients:
a study on coronary artery bypass graft surgery patients. J Clin Nurs.
2008;17:1581-90.

Voigt LP, Reynolds K, Mehryar M, Chan WS, Kostelecky N, Pastores SM,
et al. Monitoring sound and light continuously in an intensive care unit
patient room: a pilot study. J Crit Care. 2017;39:36-9.

Litton E, Carnegie V, Elliott R, Webb SA. The efficacy of earplugs as a
sleep hygiene strategy for reducing delirium in the ICU: a systematic
review and meta-analysis. Crit Care Med. 2016;44:992-9.

Reade MC, Eastwood GM, Bellomo R, Bailey M, Bersten A, Cheung B,

et al. Effect of dexmedetomidine added to standard care on ventilator-
free time in patients with agitated delirium: a randomized clinical trial.
JAMA. 2016;315:1460-8.

Al-Aama T, Brymer C, Gutmanis |, Woolmore-Goodwin SM, Esbaugh

J, Dasgupta M. Melatonin decreases delirium in elderly patients:

a randomized, placebo-controlled trial. Int J Geriatr Psychiatry.
2011;26:687-94.

Hatta K, Kishi Y, Wada K, Takeuchi T, Odawara T, Usui C, et al. Preventive
effects of ramelteon on delirium: a randomized placebo-controlled trial.
JAMA Psychiatry. 2014;71:397-403.

Fontaine GV, Der Nigoghossian C, Hamilton LA. Melatonin, ramelteon,
suvorexant, and dexmedetomidine to promote sleep and prevent

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

1.

114.

115.

116.

119.

Page 23 of 24

delirium in critically ill patients: a narrative review with practical applica-
tions. Crit Care Nurs Q. 2020;43:232-50.

Balas MC, Weinhouse GL, Denehy L, Chanques G, Rochwerg B, Misak CJ,
et al. Interpreting and implementing the 2018 pain, agitation/sedation,
delirium, immobility, and sleep disruption clinical practice guideline.
Crit Care Med. 2018;46:1464-70.

Conti G, Arcangeli A, Antonelli M, Cavaliere F, Costa R, Simeoni F,

et al. Sedation with sufentanil in patients receiving pressure support
ventilation has no effects on respiration: a pilot study. Can J Anaesth.
2004;51:494-9.

ZhuY,Wang Y, Du B, Xi X. Could remifentanil reduce duration of
mechanical ventilation in comparison with other opioids for mechani-
cally ventilated patients? A systematic review and meta-analysis. Crit
Care. 2017;21:206.

Cooke M, Chaboyer W, Schluter P, Foster M, Harris D, Teakle R. The
effect of music on discomfort experienced by intensive care unit
patients during turning: a randomized cross-over study. Int J Nurs Pract.
2010;16:125-31.

Gorji HM, Nesami BM, Ayyasi M, Ghafari R, Yazdani J. Comparison of ice
packs application and relaxation therapy in pain reduction during chest
tube removal following cardiac surgery. N Am J Med Sci. 2014,6:19-24.
Balzer F, Weil B, Kumpf O, Treskatsch S, Spies C, Wernecke KD, et al. Early
deep sedation is associated with decreased in-hospital and two-year
follow-up survival. Crit Care. 2015;19:197.

Shehabi Y, Bellomo R, Reade MC, Bailey M, Bass F, Howe B, et al. Early
goal-directed sedation versus standard sedation in mechanically venti-
lated critically ill patients: a pilot study. Crit Care Med. 2013;41:1983-91.
Shehabi Y, Botha JA, Boyle MS, Ernest D, Freebairn RC, Jenkins IR, et al.
Sedation and delirium in the intensive care unit: an Australian and New
Zealand perspective. Anaesth Intensive Care. 2008;36:570-8.

ShehabiY, Chan L, Kadiman S, Alias A, Ismail WN, Tan MA, et al. Sedation
depth and long-term mortality in mechanically ventilated critically ill
adults: a prospective longitudinal multicentre cohort study. Intensive
Care Med. 2013;39:910-8.

Tanaka LM, Azevedo LC, Park M, Schettino G, Nassar AP, Réa-Neto A,

et al. Early sedation and clinical outcomes of mechanically venti-

lated patients: a prospective multicenter cohort study. Crit Care.
2018;18:R156.

Girard TD, Kress JP, Fuchs BD, Thomason JW, Schweickert WD, Pun BT,

et al. Efficacy and safety of a paired sedation and ventilator weaning
protocol for mechanically ventilated patients in intensive care (Awak-
ening and Breathing Controlled trial): a randomised controlled trial.
Lancet. 2008;371:126-34.

Barr J, Fraser GL, Puntillo K, Ely EW, Gélinas C, Dasta JF, et al. Clini-

cal practice guidelines for the management of pain, agitation, and
delirium in adult patients in the intensive care unit. Crit Care Med.
2013;41:263-306.

Bucknall TK, Manias E, Presneill JJ. A randomized trial of protocol-
directed sedation management for mechanical ventilation in an
Australian intensive care unit. Crit Care Med. 2008;36:1444-50.

Zeng Q, Li YZ, Huang G, Wu W, Dong SY, Xu Y. Mortality of COVID-19

is associated with cellular immune function compared to immune
function in Chinese Han population. MedRxiv. 2020. https://doi.
org/10.1101/2020.03.08.20031229.

Leap J, Hill J, Patel K, Shah A. Paralytics, sedation, and steroids in acute
respiratory distress syndrome. Crit Care Nurs Q. 2019;42:376-91.

Chen RC, Tang XP, Tan SY, Liang BL, Wan ZY, Fang JQ, et al. Treatment of
Severe Acute Respiratory Syndrome With Glucosteroids: the Guang-
zhou Experience. Chest. 2006;129:1441-52.

Tongyoo S, Permpikul C, Mongkolpun W, Vattanavanit V, Udompanturak
S, Kocak M, et al. Hydrocortisone treatment in early sepsis-associated
acute respiratory distress syndrome: results of a randomized controlled
trial. Crit Care. 2016;20:329.

Steinberg KP, Hudson LD, Goodman RB, Hough CL, Lanken PN, Hyzy R,
et al. Efficacy and safety of corticosteroids for persistent acute respira-
tory distress syndrome. N Engl J Med. 2006;354:1671-84.

Moreno G, Rodriguez A, Reyes LF, Gomez J, Sole-Violan J, Diaz E, et al.
Corticosteroid treatment in critically ill patients with severe influenza
pneumonia: a propensity score matching study. Intensive Care Med.
2018;44:1470-82.


https://doi.org/10.1016/S2213-2600(20)30076-X
https://doi.org/10.1016/S2213-2600(20)30076-X
https://doi.org/10.1097/CM9.0000000000000775
https://doi.org/10.1097/CM9.0000000000000775
https://doi.org/10.21037/apm.2020.03.26
https://doi.org/10.21037/apm.2020.03.26
https://doi.org/10.1111/resp.13232
https://doi.org/10.1111/resp.13232
https://doi.org/10.1101/2020.03.08.20031229
https://doi.org/10.1101/2020.03.08.20031229

Shang et al. Ann. Intensive Care

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

135.

(2020) 10:73

Kim SH, Hong SB, Yun SC, Choi WI, Ahn JJ, Lee YJ, Lee HB, Lim CM, Koh
Y. Corticosteroid treatment in critically ill patients with pandemic influ-
enza A/HTN1 2009 infection: analytic strategy using propensity scores.
Am J Respir Crit Care Med. 2011;183:1207-14.

Wu C, Chen X, CaiY, Xia J, Zhou X, Xu S, et al. Risk factors associated
with acute respiratory distress syndrome and death in patients with
coronavirus disease 2019 pneumonia in Wuhan, China. JAMA Intern
Med. 2019. https://doi.org/10.1001/jamainternmed.2020.0994.

King R, Tuthill C. Immune modulation with thymosin alpha 1 treatment.

Vitam Horm. 2016;102:151-78.

Wu J, Zhou L, Liu J, Ma G, Kou Q, He Z, et al. The efficacy of thymosin
alpha 1 for severe sepsis (ETASS): a multicenter, single-blind, rand-
omized and controlled trial. Crit Care. 2013;17:R8.

Xu X, Han M, Li T, Sun W, Wang D, Fu B, et al. Effective treatment of
severe COVID-19 patients with tocilizumab. Proc Natl Acad Sci USA.
2020. https://doi.org/10.1073/pnas.2005615117.

U.S. Phase 2/3 adaptive-designed trial in hospitalized COVID-19
patients. https://seekingalpha.com/pr/17848770-sanofi-and-regen
eron-provide-update-on-u-s-phase-2-3-adaptive-designed-trial-in-
hospitalized.

Schauwvlieghe AFAD, Rijnders BJA, Philips N, Verwijs R, Vanderbeke L,
VanTienen C, et al. Invasive aspergillosis in patients admitted to the
intensive care unit with severe influenza: a retrospective cohort study.
Lancet Respir Med. 2018;6:782-92.

Kalil AC, Metersky ML, Klompas M, Muscedere J, Sweeney DA, Palmer
LB, et al. Management of Adults With Hospital-acquired and Ventilator-
associated Pneumonia: 2016 Clinical Practice Guidelines by the Infec-
tious Diseases Society of America and the American Thoracic Society.
Clin Infect Dis. 2016;63:e61-111.

Mermel LA, Allon M, Bouza E, Craven DE, Flynn P, O'Grady NP, et al.
Clinical practice guidelines for the diagnosis and management of
intravascular catheter-related infection: 2009 Update by the Infectious
Diseases Society of America. Clin Infect Dis. 2009;49:1-45.

Yang X, Yang Q, Wang Y, Wu Y, Xu J, Yu, et al. Thrombocytopenia and
its association with mortality in patients with COVID-19. J Thromb
Haemost. 2020. https://doi.org/10.1111/jth.14848.

Zhou F,YuT,DuR, Fan G, LiuY, Liu Z, et al. Clinical course and risk fac-
tors for mortality of adult inpatients with COVID-19 in Wuhan, China: a
retrospective cohort study. Lancet. 2020. https://doi.org/10.1016/50140
-6736(20)30566-3.

Tang N, Li B, Wang X, Sun Z. Abnormal coagulation parameters are
associated with poor prognosis in patients with novel coronavirus
pneumonia. J Thromb Haemost. 2020. https://doi.org/10.1111/
jth.14768.

Wada H, Thachil J, Di Nisio M, Mathew P, Kurosawa S, Gando S, et al.
Guidance for diagnosis and treatment of DIC from harmonization of
the recommendations from three guidelines. J Thromb Haemost. 2013.
https://doi.org/10.1111/jth.12155.

CuiS, Chen S, Li X, Liu S, Wang F. Prevalence of venous thromboembo-
lism in patients with severe novel coronavirus pneumonia. J Thromb
Haemost. 2020. https://doi.org/10.1111/jth.14830.

Klok FA, Kruip M, van der Meer NJM, Arbous MS, Gommers D, Kant
KM, Kaptein FHJ, van Paassen J, Stals MAM, Huisman MV, Endeman

H. Incidence of thrombotic complications in critically ill ICU patients
with COVID-19. Thromb Res. 2020. https://doi.org/10.1016/j.throm
res.2020.04.013.

Li X, Ma X. The role of heparin in sepsis: much more than just an antico-

agulant. Br J Haematol. 2017;179:389-98.

136.

137.

138.

139.

140.

141.

142.

143.

145.

146.

147.

148.

149.

150.

151.

Page 24 of 24

Tang N, Bai H, Chen X, Gong J, Li D, Sun Z. Anticoagulant treatment

is associated with decreased mortality in severe coronavirus disease
2019 patients with coagulopathy. J Thromb Haemost. 2019. https://doi.
org/10.1111/jth.14817.

Cheng, Luo R, Wang K, Zhang M, Wang Z, Dong L, et al. Kidney
impairment is associated with in-hospital death of COVID-19 patients.
MedRxiv. 2020. https://doi.org/10.1101/2020.02.18.20023242.

GuanW, Ni Z, HuY, Liang W, Ou C, He J, et al. Clinical characteristics of
2019 novel coronavirus infection in China. MedRxiv. 2019. https://doi.
0rg/10.1101/2020.02.06.20020974.

Yang L, Xing G, Wang L, Wu Y, Li S, Xu G, et al. Acute kidney injury in
China: a cross-sectional survey. Lancet. 2015;386:1465-71. https://doi.
0rg/10.1016/S0140-6736(15)00344-X.

Xu X, Nie S, Liu Z, Chen C, Xu G, Zha Y, et al. Epidemiology and Clinical
Correlates of AKl in Chinese Hospitalized Adults. Clin J Am Soc Nephrol.
2015;10:1510-8.

Yang XH, Sun RH, Chen DC. Diagnosis and treatment of COVID-19:
acute kidney injury cannot be ignored. Zhonghua Yi Xue Za Zhi.
2020;100:E017.

Gaudry S, Hajage D, Schortgen F, Martin-Lefevre L, Pons B, Boulet E,

et al. Initiation strategies for renal-replacement therapy in the intensive
care unit. N Engl J Med. 2016;375:122-33.

Barbar SD, Clere-Jehl R, Bourredjem A, Hernu R, Montini F, Bruyere R,

et al. Timing of Renal-Replacement Therapy in Patients with Acute
Kidney Injury and Sepsis. N Engl J Med. 2018;379:1431-42.

Yang XH, Sun RH, Zhao MY, Chen EZ, Liu J, Wang HG, et al. Expert rec-
ommendation for novel coronavirus pneumonia patients with blood
purification treatment. Natl Med J China. 2020. https://doi.org/10.3760/
cma.j.cn112137-20200224-00420.

Chinese Society for Parenteral and Enteral Nutrition. Recommendations
for parenteral and enteral nutrition therapy in critically ill COVID-19
patients. J Surg Concept Pract. 2020;25:35-9.

Singer P, Blaser AR, Berger MM, Alhazzani W, Calder PC, Casaer MP, et al.
ESPEN guideline on clinical nutrition in the intensive care unit. Clin
Nutr. 2018;38:48-79.

Choi EY, Park DA, Park J. Calorie intake of enteral nutrition and clinical
outcomes in acutely critically ill patients: a meta-analysis of randomized
controlled trial. J Parenter Enteral Nutr. 2015;39:291-300.

McClave SA, Taylor BE, Martindale RG, Warren MM, Johnson DR, Braun-
schweig C, et al. Gudielines for the provision and assessment of nutri-
tion support therapy in the adult critically ill patient: society of Critical
Care Medicine (SCCM) and American Society for Parenteral and Enteral
Nutrition (A.S.PEN). J Parenter Enteral Nutr. 2016;40:159-211.

Elke G, Hartl WH, Kreymann KG, Adolph M, Felbinger TW, Graf T, et al.
Clinical nutrition in critical care medicine-Guideline of the German
Society for Nutrition Medicine(DGEM). Clin Nutr ESPEN. 2019;33:220-75.
Zhang JY, Shao CH, Yang JH, Su JG, Qian T, Liu JF, et al. Recom-
mendations for nutrition therapy in critically ill COVID-19 patients.
Chin J Clin Med. 2020. http://kns.cnki.net/kcms/detail/31.1794.
R.20200311.0958.002.html.

Liew MF, Siow WT, Yau YW, See KC. Safe patient transport for COVID-19.
Crit Care. 2020;24:94.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://doi.org/10.1001/jamainternmed.2020.0994
https://doi.org/10.1073/pnas.2005615117
https://seekingalpha.com/pr/17848770-sanofi-and-regeneron-provide-update-on-u-s-phase-2-3-adaptive-designed-trial-in-hospitalized
https://seekingalpha.com/pr/17848770-sanofi-and-regeneron-provide-update-on-u-s-phase-2-3-adaptive-designed-trial-in-hospitalized
https://seekingalpha.com/pr/17848770-sanofi-and-regeneron-provide-update-on-u-s-phase-2-3-adaptive-designed-trial-in-hospitalized
https://doi.org/10.1111/jth.14848
https://doi.org/10.1016/s0140-6736(20)30566-3
https://doi.org/10.1016/s0140-6736(20)30566-3
https://doi.org/10.1111/jth.14768
https://doi.org/10.1111/jth.14768
https://doi.org/10.1111/jth.12155
https://doi.org/10.1111/jth.14830
https://doi.org/10.1016/j.thromres.2020.04.013
https://doi.org/10.1016/j.thromres.2020.04.013
https://doi.org/10.1111/jth.14817
https://doi.org/10.1111/jth.14817
https://doi.org/10.1101/2020.02.18.20023242
https://doi.org/10.1101/2020.02.06.20020974
https://doi.org/10.1101/2020.02.06.20020974
https://doi.org/10.1016/S0140-6736(15)00344-X
https://doi.org/10.1016/S0140-6736(15)00344-X
https://doi.org/10.3760/cma.j.cn112137-20200224-00420
https://doi.org/10.3760/cma.j.cn112137-20200224-00420
http://kns.cnki.net/kcms/detail/31.1794

	Management of critically ill patients with COVID-19 in ICU: statement from front-line intensive care experts in Wuhan, China
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Introduction
	Methods
	Areas of recommendations
	Summary of results
	I Prevention and control of infections
	Occupational safety and health
	Precautions of artificial airway establishment and fiber bronchoscopy procedures in severe COVID-19 patients

	Etiological treatment
	Which antiviral drug can be used for the treatment of critically ill patients with COVID-19?
	How to evaluate convalescent plasma therapy in a patient with COVID-2019?

	Oxygen therapy and respiratory support
	HFNC and NIV
	Indication for intubation
	Invasive ventilation
	Prone position ventilation
	Indication and timing of ECMO

	Hemodynamic management
	Myocardial injury in COVID-19 patients
	Fluid management

	Psychological care, sleep, pain, agitation, delirium and in severe and critical adult patients with COVID-19
	Immunity therapy
	Glucocorticoid
	Thymosin
	Immunoglobulin
	Tocilizumab

	Secondary infection
	Diagnosis and treatment of COVID-19-associated coagulopathy
	Diagnosis and treatment of COVID-19-associated AKI

	Transportation of COVID-19 patient
	Summary
	Acknowledgements
	References




