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HEGHI19H, T EHIZ20197 IR EH (2019
coronavirus disease, COVID-19)& 8494041, 4N
12852119941, g1l fz L H A ¥4 COVID-19 3% 4>
Ol R R AR R N 2, o EOE R LU N 15.7%
~255%" HAREAE R A LL, EARH LT R E 5
(8.1% vs. 1.4%), HRIERKAEFETEHAR: 94.8% vs.
76.1%; ARDS: 15.6% vs. 11.0%; MEERIERTE: 6.4% vs.
0; 2B 15 2.9% vs. 0.1%), 7B [KI697 5 2 (5 ik
PUAER: 80.3% vs. 53.2%; AT 46.2% vs. 33.8%;
4 G 7 R 2R [ B 44.5% vs. 13.7%; UGB 38.7%
vs. 0; P ERE A 32.9% vs. 9.3%; HEAICU: 19.1% vs.
2.4%)M. Hk T L, B BRI E N, KPS E
72, WRIRITHIME S, HEFENA I M E %,
COVID-192& — AN 4f ki, A LR 196 E = 2
AR AT IE. N ECOVID-19FAE B AT ROR, &
YSBEAE (. HIV. MERS J SARSIATT 565 1)
36 S IR 5 B g R T AR I HIV L &
FHHAAITTIOOED, P EE R R RS,
AN N E RS PEIUE T S A,
HEYUE SR E R TR RESHA LR E T
(COVID-19HAE B HE TG T T X @) , BAk
R,

1 HEEFRR I HIBA

. HEEFRIRITHBN, EH S5 ERERH T
BT

COVID-19 H R38Rk Z R 306 )T T B, $em
71 APEACEE. SCRRRIT A H AT R B . B
A A 3 B 3G R % A COVID-19 4
FHRE R NI TR, mag
B IRIRIT B EVE S8 IR T I G e, AR
i FE B BRI IA] . TC U 8] B I LA P it
B IR T BB I R R T . B 5R 00 IR 2
i P EEEA R, NAZECNCOVID-19 5 JE B 34 45 A

W7 BIBAFIZ OB bR, L TARER SR HER IR COV-
ID-198FE RN EE FRA R, HilE GBI E IRG)T
Ti %, MEIN B R T 2R A,

2 YEFRLH

A2, FHRH A E TR, K E&ER TR, S
BRI E IRV KA TR =B TR 2 W

BRIZEEZEFRIBITNATR. £ G RREIT
COVID-19:8 %1, EIRAIT BIANIZH ML & 8 2
g R, RAGEMERSH TH, Sti=5%
EIREW, BERIGE. ERIM R
T ¥ EOAE BB % FRF Al L B (the nutrition risk in
critically ill, NUTRIC)Zki& B [(NUTRICHEAT & 77 i
25 SR 3 W AT f (subjective  global assess-
ment, SGA)'>'. A ERAES AE A BIEI(global
leadership initiative on malnutrition, GLIM)% T H it
AFE R AR I R SR, 5 R AR A
b, FE B H A IFE 2 0 (37.6% vs. 20.5%),
BHHEZ XM AR (26.7% vs.12.5%), 4 5 & i ik
(HM. R, iR R AT R D) =
(T haE. Bohae. Mishag) AL, Bt s
BEEEHATEN. REMVE=H2W, RILEETF
B, MBEFEAKT. RIBFREE. SORE R AREPRE DY
ANYEFERTE FRA RIEAT 708, FEMAARAL R, A RE.
AEDIRE. OERGL. AETEFENE A R G R
frE A=)

3 CEFRGE I

3. BB VI 15~30 keal/(kged), 7 %5 B8/ fI5 i L
e b N (50%~60%)/(40%~50%), A Ffil.2~2.5 g/
(kged), JEEE BT FAAE/ZUEE H(100~150) keal:1 g.

RH(87.9%~98.6%) "ZH((59.4%~82.0%) HLA
IR Z 71(44.0%~69.6%) &£ Bt COVID-19 84 i
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Figure 1 Flow chart of three-stage nutritional diagnosis and its intervention. (Note: EN, enteral nutrition; PN, parenteral nutrition; ONS, oral
nutritional supplements; nutritional education includes diet consultation, guidance and adjustment)

TLEPREART 20 FAE B N BRI AR T . R
#H, CIRMEHACGIOmL 81.5% vs. 56.4%) 5 45 %
JR(>5 ng/mL 13.7% vs. 3.7%) @& EZ . RIENTR
(IL2, IL7, IL10, GSCF, IP10, MCP1, MIP1A, TNF)/K-F
a0 B AR S AR e R g ik
BAIIHEIR, COVID-198E B RS RN FE. BT
SY AR TR P, PRI U FRIA YT R AT R HAE
B, BEREAMHPREMS . EENEARR K.
S EE B S H R = #E(energy  expenditure,
EE) AJ g8 1E 7 i 5. HE B #E(resting energy expen-
diture, REE)[#50%, 24F36 kcal/(kgsd), {H2H 7T K
M, ZHCERE B #H FIREEZ IEH 1, FH24F22~25 keal/
(kged). HITHGEBRHZHARRIES), HPFHREEMH Y
T4& H 2 GE 2V #E(total daily energy expenditure,
TDEE)™". #ERIEAE B T 2750, A@uUEE—
AN B MR TE . 62.7~125.4 kKJ(15~30 keal)/
(kged). MEHEFRAREE. EMEEE. 2HEHA
ICUJG4R M) & F #IIN62.7 kI(15 keal)/(kged)JT 46,
3~TR B A BN e AL A 205 2 H AR TE ZE R 180%
DL BA200 2 A 5 £ B LN (50%~60%)/(40%
~50%); & A5 1.2~2.5 g/(kged)*", JEME R AR/ AL
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J9(100~150) keal: 1 g. &5 B 45 AN [R] - B0 B3 1
SUEICRE R, PR R B, MiboE SR AT
N &AL B & (volume of exhaled carbon dioxide,
VCO,)x8.191H S I AE (SR AL Sk keal). A ZF A B2 e i 1
FA B BAR U 45 T B 4 D2,

4 HFEFEIRRTY

A, SR A Pk () TR R 8 IR VBT O 1R S e
BRI, EER L. Dk mNE SR
PSR S AR S0% R R U, ORAIEE TR I P AR

N T HNECOVID-19HIE B ¥ 1 E IRIBTT, It
b A AT 2T R O LA G 35 4 v e PR R 9T R5CR
WLIEST B )T, A SCHERE SR ARG 3 1) T
BIRBIT T MREHERAE . WE+HIREFRA
78(oral nutritional supplements, ONS). Ji% 5 7% (ent-
eral nutrition, EN)(H ARERE 1) #5774 77 (partial
enteral nutrition, PEN)+il4) i 41 & 7% (partial parenteral
nutrition, PPN). 4:Jlfj 715 7% (total parenteral nutrition,
TPN)([E12), FREAE3 MRS S i, FIR
BRE. N EFRRE. ERAAEEEeLER
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B2 ERARBTENGT. &Y 5 B 25303010
TPN, &HHMEFE; TEN, 2NETR; PPN, #41HINE T+,
PEN, #5738 7%, ONS, HIREFRANT; EIRHH BRI
TR, KeEhiESRaEs ST A 260%H
FrAE B TSR3~ K (EE B 23R, MiZikHE L —Hs)
Figure 2 The five-step ladder of nutrition therapy. This figure was
adopted and modified from Ref. [30] with permission. (Note: TPN, total
parenteral nutrition; TEN, total enteral nutrition; PPN, partial parenteral
nutrition; PEN, partial enteral nutrition; ONS, oral nutritional supple-
ments; nutritional education includes diet consultation, guidance and
adjustment. A upper-ladder regimen should be administrated if the
current regimen fails to meet 60% of the target energy requirement for
3-5 days (2-3 days for severe patients))

HAE, BN, AN TERMNETE. Wik
B, BIRBRAEEIE I RUWIONS), HARA LR, 4k
BEFBEIKE IR N LEREREFENEFR, BN
BERAER, AIEFEMINETE. AT B R 2
60% H b its B 3~5 R (FEAE B 2~3 R, BZE 2%
R R R EREEE S R, RIAEMEIRTT
(v N YN AT 1 YN ST N < ) B3 i
THAES0%I JFE I RO N B IR RE i A2 50% H AR 7 SR,
CINDSC 2 TN AW 7P = il e St sy} k=
Fi; BB RETHE R 50% H AR TR, AT LLE B 51k
fWE TR, RN IZEE IR R, AREH250% H
P RIS, ANReID BT IR AE 7R P E TR

5 REHAVRIT

LS. A T, S B RN, ZERR A
RS E.
AR T R AR S B DD RE R 45 A Ak (hy-

permetabolism organ failure complex, HMOFC)%*/I\

S R, W4 %A TMERS. RERAE. RS 2
SR B AR R e R Y, AR RCOVID- 19343 i
FIFFE I T 40 R 7 B ATHMOFC, 1 HEfl12&

AU R, EE A SR N E L, AR L
HRE. ROE TR R R R0
REN YR T AR AR AS . YT JOE B ) B B
P, TR G IPUREIRYT « MR B E G T M R, B
SRR TR (1) WA RERALS, BRI 7
faf: ERE SR MRS ) EAFEE . ARDSSE ™
S S T A B A R AR 8 BT T i R T < ik
M, AU S M 10~15 keal/(kged)330%~50% H
EERIFG, (i) MINE AR L R LR
(branched-chain amino acids, BCAA)ft45, i /AR
W HEFFEE1.5~2.5 g(1.8~3.0 giif & & I 1R)/
(kged)* "%, 3R EBCAA LI F35% A AT LA G2 40
WL, TR T DL e B B, R T IE
U, (i) B A, N G T RE: ERE
ff FHN-3 R IR e, JE TS AR ST D> BE i
WA, REZBAR, WER. KL,
B, AEMRESEREER. PUAMER; (v) ]
H S, IR e i 3~10 g/dbkiE S 4E A & C
AR PR ERE B H ST R, FEKE TR 24 K IR LI
i P 1A) 2, 3205 A B AR B R BB AR AT
EL F FL e S B ARDS A IR (v)
He¥r e DR, kiR B W IE o BRI
B, RGN E, IREE R, AN RS RS, A
TG, VAT R T B, P E RN, (i s e,
B ECT MK, (vi) BRERARE, R IE
far: R EEE R R TR BN E, <7208

6 faNESR

6. QI SR A LA St i B R, A T, R
JHONS.

COVID-19& ¥ M AL TE D) febats LL B> WL, s A
MR I 7 293 ) AT 3. 7% M15.0% !, 3502 S it i P9
FRE R, BIEIE % RIS N E TR W
W TR LS R 7 ddE, RRE S BRSO, 150
J DRI I 0 B R ST R B I E AR R
H, EIEF RSB IR IR AR, R e TR
(early enteral nutrition, EEN)H] L5 Th17/Treg4il iy
()47, FMHITL-23/IL-17%h, Pl iR 2300 (0 s PR 7™ B
B AR PR R R (KRR e I oy (R X
Ry REIMAE . B EE.  FVHAGIE i R H 4
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B 5% B &>500 mL/6 h. fpiE skl . JHAEFH . I8 fa]
BREFEAE 1 It 2 o e v I M 7 B 1Y) B R
HER M S 729 53ENICU 48 WE BB N e 7
FHEL, 48 hN 8 BIEEN LA &3 NG I AR 7S i
FLO), R I I 48 B R 24~48 h P S N A
SR, R T48 hE M E Y S B DR
/0 FHERE H b BRI B A B AI60%0, B & i
25 TONS, HEFEIEFR H H IR &SNS 78400~600
keal/d* ™", & BRI N E FR(INONS) i 2 767 57

The. WK &5 b3k ZHEN R R Ak
JaWEFREDEEI B R R — M6 E K.

201N R B 33901 ATLAIE < 3 1w B M F 9 R B,
B FIENICUJGF-1438.8 hFF 4 St 8 7%, 74.0%
B EBAERNE0%N HirfeE, LR RBAT
61.2%. 57.6%MIERRE L EARD. Hainn g
() R AR B IR 1B 7R A R XK1 (aOR=3.77, 95%
CI=2.71~5.24)"). W N E FREE HANE 725 Bk F H
PRE R FREY, BT R ARG I RE 30 RBETS
P23 pg st BB SRR ARG PR 45 5.

7 BANESE

W7, RN BANE TR E AR, sRif s
B 77N 78 (supplemental parenteral nutrition, SPN), ik
Tkt 2 AR,

=& RIS I (PNE 2 & e 2R DL R BN
BI60% ) B AR R, 5 Ho g ) EEIE B8 —
COVID- 195 JE &+ th T 2 AR A, aiiie . A
EIRMELA R bR E R, M H H ATz
2 FhPURREZIY), e AL ZE o iE O™ 1 B I TE A
RN, Wil 7 BE . s o) 5 G
PE IR ROAE - AF e I ) Ko W IR AL A R IS TE] % D) A
HKP2 B, W AhE SR RCACOVID-19 A 25 ¥ —
P Tt ). i FRAE48~72 h I IA F160% H
Frfe i R 5 R SR, S RS ESPN, i
MIGPR B 25 B3R5 i — LRI PR TR %
N BEPEE K A DB B Gk = & bk 25 P IS & oo
(pharmacy intra-venous admixture service, PIVAS)3¥,
HVE TR S —HI R 2 i, Tk
JEAS B 2 AR AT, R iR o B A
TR AN E TR AT LR 42 & — A s E IR 5
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R FOIRL, N TR B 2 B
MU THWARRAER, G0T 8HES G, i
REE O (A AR EER L, BhAS B TR,
B i3 M,

8 HiJy 5

NS, EEAINE TR RN . AR LR, %
IR ET R L), Desik B p KB RR T 7L, 42 Ho-3A1
o-NEWTER L. P Py R i @ E gy, A7
B T R R R S T

COVID-19H i 4 g #h 8 77 7 B3R 52 5 iR
i TR LA, PR 4 B L A9, A Sk R K BE IR
i L7, $2 -3 Fo-O R I ER. fa &b E F b 18 n g i
BERELLB, AT B R S RN LB T R IR 4R R LA <
WFE]. AN E TR L & -3 ISR, T S5 40k 4
BT, BRI = B8k, o ahag®, o
ARSI BRAR IR Y I RO, 4 R A I ] JZIC U
], [ R0 5 2 i AR 20530517, 0-6:0-3=2.1:1
F G 2 e RSO T K R A e B AR I 1Y
IR AR, o-3MRIIBRAT COVID-19H i H 2 1)
AR RBEAHMOFCH 7. WioE B, TR
o-3[EMT R R R VE R o-9fS I e BAT S b 1
RECRMEAFE, HoEBMEEEE, KA
SHABH IS, A oae. REsE R
SRR SR COVID-19 i RE B35 1] g 5 22 4271

Ji7r P& SR X A . A IR PR i
B PR3 T FRR IR I 27 FH IS C J7 £ i (food - for  special
medical purpose, FSMP), I Thfg A4 B 35 IR BN hE
E M IFSMP, 1788 H 5 306 3 B 45 53 PEFSMp >,
/b B 22 YR IR ] B G 2 T TR R e R R 1) R
G P2 R TR Y 7 5% 1) 70 BE 0 b T R R A
HEAMELE T R, AT, AW
BB TS A e TR, B
BB ARIENAE, BUER R SR G, KR KT
RKEFHEMWERC, FERE. KWHE MR, %N
ST R A RITEN, LR S L R A,

9  EIFERETRTY
SO, TR B A A O3 RO P A 0 8
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FRIBTT.

R g L B A B AR A I (14.9%)
W PRI (7.4%) 72 A e 1 B IR A0, I 98(79.1%)
ARDS(3.4%) & A B 32 B IF RE, HAhsm Kotk
SESAN IS 3%, (HE, HAREAE B AL, B ST
PIERY B K (524 vs.45%, P<0.001), JHA79% 5 2 (I
JE: 23.7% vs. 13.3%; HEIRI: 16.2% vs. 5.7%), 3+ KIE
(48 94.8% vs. 76.1%; ARDS: 15.6% vs. 1.1%).
ULAICOVID-19H I B H IFAF . TERAERE FRIBIT
ARy B2

(1) ARDS. [IfiEMEL R, ARDSRAIKCOVID-
V9FAE B3 1 E IO RN, HE TR FARR
RV — AR PO A RN, PR U
W, MR Rt E R Ve
BN E TR, B EBCAAY ., ERo-3ENiE.
FEEer4E, IREIRR RS REEZERER. SHXTH
SRR, 38 R IR AN i Y S 75 1T BRI S M P
W I ARIE T R Y HRE N E 3R 5i>600
keal/dfify 75 77 B A LL, A Btd8 hp<600 keal/d)ig P
R ] 2 PR R R A o R B LOE < ICUAE
BRI A (L2 K) U IRBCAA 14.4 gl Al 232
& 5 W 7 (respiratory  quotient, RQ), FF&EITAR30K,
Al ERE SR ), TASEE N4 #E(oxygen consumption,
VO,) J2 = 3% ARDS B3 4 78 -3 IR IR 7] 45 35 45 48
M3 Pa0,/FiO, b, FA B Ml bkidE < AL ICURT ] (1)
e, % ITVE R R I ARDS 5 1) A BT R,

() IR A MAE. SRR, 83%1COVID-19&%#
AR CR B F T, 50%HE NN AEA T
B T H B R R R, AEAE 2R T
e, WLERFIRRIBIEE . B, H BRI
PUAA K PUM/MRESE. KAE A MER®S, &R
B2, PUEM. LB REARERE TR, SR
e ES SHMSREGERTE AR, €A%
I IURE S T BT A7 1 B 3R A 25 0 B s b A 3 5
R R B R OST s ali RE  R A
AR, MHARRNEKZ, NNk, M
AL Y RS TR A R AR N R R
s o7 =™,

(3) WHERIF /IS, R R — S 0T AT AS
B RTUSHRIES". BEAICU 24 hiA fr) i M A S (1
PR AL T 21K J% (mean  amplitude of glycemic excur-

sions, MAGE)>65 mg/dL)tH &30 RKFET R I = A7
faREZECY, B, COVID-198 AT B J 24 b R
7 S5 S D IR A A 5 s o) L B R R IR S AN 7
T2, e P RL B A R B R LT,
ICU B [ MU 4ERF7E7.8~11.1 mmol/L(140~200 mg/dL),
A T-7.8 mmol/L(<140 mg/dL)" . {5 i [ 1 2 7 2
FOPEIE PR R S 2 W I IR 7K T, 38 4 R
U,

55 R EEE R AN R, B PR B A I
VA R o PR S S TCUBE T IE 5%, IHRE IfLEE (hypo-
glycaemia) o1& X R R 73R8 35 10 2 Wil PR F8 38 K,
#HICUSET A 2%, KU SAEAHF, $5°8<2.2 mmol/L. H
H AR IMAE (low glucose) V) AAEAN A, HEWE IR & N
4.9 mmol/L, ¥ i i % 93.5 mmol/L"”.

MR RE . &SR S A Y E TR R TR &
FHTC 77 R B8 o R s o) 00 7P, ks ik & 32 FH o, PG
R HRE R, RS 75 T I 5 258 3R 10 97 TR M R
b g o B A Y,

4) mifE. S EENCOVID-19 83 i i WL
HAFRA— 2 LA, (H AT RES5 AR b s I 1)
RIRZEEA 5. COVID-19 i B i) & MLk He ) =
FAeEESR, WHSHEERHEFERERER. BAR
o I A2 B DL () A7, (H IS IR YT AR COV-
ID-19 85 3 55 55 SV ) L.

COVID- 19 fiF 2 & 1ML 1178 7890 97 1895 — i
i I S8 S FR T R, B R (RIS E AR
) A b R AR ST, R T BN,
BB A Eh, *hFE . BE. AR MR M4 KD, [#
R AL P B R K, kD B ER N, kD AR
B FE 0 R SR 0 2 SRR T R I
J A5 B A ) EE B .

10 E3RiPE

0. FmEEAE R E S, R
FHIFRRE, A& RIEE FRI6 YT V& 565 207 1) Je %A

(1) JANE FRHEE . COVID-19 5 @ %
16 FH R i K L B A K 2 R RO K B
E, HUE AN B 200 mL/h, HEE S FH B kTR .

COVID-19HE & Fhe R R K, ZFEHM
M ML B L (catheter-related  bloodstream  infections,
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CR-BSDFI i fe NBE. Hil1T 8825 & ok o R 2 PR AR
CR-BSIf{A ¥tbis, HAREFES " (i) EFL
A (i) B ENER, (i) BEN e
BRI E; (iv) RO FERIKE R, (v) 2%
A E SR B (vi) HRUEH & & E (0
WZR) A O REAT [ 5, (Vi) B PR B #0052 30 B8 Mt P
B (vii) RATRER IR BR S, (ix) EiE Tk 2 s
85 (x) HHBURERL. i FA I R R A,
T % [ECR-BSL. W ERE IR T, RITEMEYRE IR
T T K ] B 45 i CR-BST¥ A 37 £ oy P 2201,

Q) EhfpWEFEH. B EEEHTRIER 4
JA PRI E TR B, US4 i
BWANG B/ s AR, SRR R 2
WaVE, BWOINGE, JFUEI20~30 mL/h; 2 hjs 25 0o B )
A F 810 mL/h 38 B4, B 4260~100 mL/h. fREFE
TR EAE40°C i AT

fEb4A~6 hi KW 5| B IR, LT IRE LB %
B, WUR B AR AWA>200 mL, ATSRHELCL RS (1)
15 FA A2 15 Wi sh 254 (o P 4R S8 e R 41 5 39 B
PRI (NS TR Z 5L, (i) BEEEEN
+fla, 4 EMREIFA NG EESE, (i) R
B MEFR BN KE M ).

RTRBE T NERT 95, BEUUAR SkIA R30°0~45°, IR
PRI 26 A BRIE RIS B, EFarshEE NS
B i A

(3) MUMIE B BB FRE HE. 38.7%COVID-19
FE A F A AUE R, UWGE S I R S T IE
R U, TR T RE s R, G HOR IR R
AR AR IE R iy, BE PP R &5, Wifs T4

S5 3k

B iEE IR B, EIRayT B, frEn e s
BOG S G A TR s, A R B S [
i, RIPN—PPN+PEN—ENE I IE. & H20K Pk
TR VUK 11T [ AU IR LA 6 2 e 8 IR,

11 JE\%

HT, COVID-19%iAT, 2 N BAE A K B O i il
H & AV R T B KR 7, AR R &5 R At 27k
FRafok T E KRB, &AM i i K ek 1
B2 R S PO BRI 2 R, B R A
PURBIRIT ROk, SCGEE TR SR ML 5
71, W EIE, DAEAE, FRATIIR IS BT I e 5 s
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Expert suggestions on nutrition therapy for severe COVID-19 patients
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COVID-19, a serious challenge to not only China but also the world, can be classified into severe and non-severe
subtypes. As compared with non-severe patients, severe patients have a significant higher morbidity and mortality,
consuming much more medical resources, life and property. In response, a group of Chinese top experts formulated this
multidisciplinary suggestions based on their clinical practice as well as literatures, calling on to integrate medical
nutrition therapy into routine care for COVID-19. The suggestions are as follows.

SUG 1. Set up nutrition support team, which should be routinely involved in the multidisciplinary treatment of
severe COVID-19 patients.

SUG 2. Routinely investigate nutrition status of COVID-19 patients at admission following a three-stage nutritional
diagnostic program, i,e, nutritional screening, nutritional assessment and comprehensive investigation.

SUG 3. Provide adequate calorie at 15-30 kcal/(kg-d) and sufficient protein at 1.2-2.0 g/(kg-d) individually.

SUG 4. Adhere to five-step model nutrition therapy, starting from nutritional counseling/dietary modification, ONS,
and step-wise to tube feeding, supplemental and total parenteral nutrition.

SUG 5. Implement metabolism modulation therapy, reducing metabolic and inflammatory response, and
maintaining homeostasis by limiting energy, intestinal and fluid load.

SUG 6. Early imple enteral nutrition, with ONS preference.

SUG 7. Understand the importance of parenteral nutrition, emphasize supplemental parenteral nutrition (SPN).

SUG 8. Select PN and EN formulation on individual base; Increase the proportion of lipids and amino acids in the
PN while reducing the proportion of glucose. Choose general formulas for EN, while disease-specific formulas are
recommended for patients with coexisting conditions.

SUG 9. Address life-threatening complications and comorbidities.

SUG 10. Ensure the successful nutritional care.

In the war against COVID-19, great importance should be attached to the core position and basic role of nutritional
therapy. The nutritional status should be regarded as a basic vital sign, and nutritional therapy should be regarded as
first-line therapy for COVID-19 patients. The present expert suggestions on nutrition therapy for severe COVID-19
patients will help not only fighting with COVID-19 at present but also other virus infection in the future.
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