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[ Abstract ]

the mortality of coronavirus disease 2019 (COVID-19) . This meta—analysis was conducted to explore the relationship between

Objective There are conflicting conclusions on whether fasting hyperglycemia at admission is related to

fasting hyperglycemia at admission and mortality in COVID-19. Methods PubMed, Embase, Web of Science, Cochrane
Library, SinoMed, CNKI, Wanfang Data, and VIP were searched to collect the literature that identified the relationship between
fasting hyperglycemia at admission and mortality in COVID—-19 patients, the retrieval time limit was from the establishment
of each database to December 30, 2021. The patients were divided into study group and control group according to the level of
fasting plasma glucose at admission whether increased. The Newcastle-Ottawa Scale was used for literature quality evaluation,
and RevMan 5.2 was used for meta—analysis. Results A total of 5 940 patients from 10 literature were included in this meta—
analysis. Meta—analysis results showed that the mortality of COVID-19 patients in the study group was significantly higher than
that in the control group [OR=5.31, 95%CI (3.42, 8.24) , P < 0.000 01] . Subgroup analysis was conducted according to different
fasting hyperglycemia cut—off values ( > 7.0 mmol/L and > 7.7 mmol/L) and different regions (in Chinese and in non—Chinese) .
The mortality of COVID-19 patients in the study group was higher than that in the control group in different fasting hyperglycemia
cut—off value subgroups (P < 0.05) . In Chinese regions, the mortality of COVID-19 patients in the study group was higher than
that in the control group (P < 0.05) . In non—Chinese regions, there was no significant difference in the mortality of COVID-19
patients between the study group and the control group (P > 0.05) . Conclusion Fasting hyperglycemia at admission is associated
with mortality in COVID-19 patients. However, the included literatures are retrospective studies, the research results need to be
treated with caution. In the future, high—quality prospective cohort studies with larger sample sizes should be conducted to verify
these research results.

[ Key words]  COVID-19; Fasting plasma glucose; Mortality; Meta—analysis

.89.

BWE20214FE128 , HAERBEEEM % (coronavirus
disease 2019, COVID-19) MR TC FHE3MLL A&
M. S00ZTT ABET: Y, AR T REWOKE K,
COVID-19 8 HAA1Em TE M E %Ak . 28 Yhae it 258
TR, PR D)5 2 L AT SRR HE bR, RS B PR I A
AR 32, B e sl T Wi i, & PO BCBETr S
FCOVID- 19— FUBrBi,  AMTXE AR A A PE A 4
T, 10 H R TR AW R e . ARG R, b K -F T
SRR REZ ARG, IR T I R G A FUS AN R B
SEBUMP T BRAERF ST R, A I i K T
ZVEME ZE A1 (severe acute respiratory syndrome, SARS)
FHARITH 255 E (Middle East respiratory syndrome,
MERS ) 5 &0 KA R e N 3 5. BR BRI

FEHME:

AR FRRE

™y

KRR E B R IENTEN Z b KT I 5 5 3 A R
el X (COVID-19) FHRAEZNH KX Z, §EANEK
B 42 A R B B AR SMESE . X A Metay 47 B R AN
NI B2 M 4K P73 A3 AmCOVID-19 % 4 69 )5 5 5

B, AMetap 7 P AN k3 A @A, 2
COVID-19K 74T B A" — T RGBT AL . sbsh, s TARILH
NI K SR BT E, FRERALERE SR, &
St Meta AT 45 R o FERE L IR B B R ALK IR IR AT
LW, YAAE T FECOVID-19 5 %% 58 & 69 T B &
b, TR 4 RAUAN R B 2 M 45 KT A 3 A T

CL B R & Sy COVID- LY 17 2F Ji AN T80 5 AN R 1 2 7 A6 6 [
%4 (HACORONADOBFFE KB, A B2 I i K 57 71
=5 COVID-19 B FHIEZAH I, H A0S F I 547 58 iR o
L S TR g B e s BN S i et - 1y N A N = )
COVID-1983, Toit & BA R, HEAE R AEIESR
ORE 0L BRI, SXSETFIE R SRR RN, Bl A ST
PERAIE PG, ABERT 28 B RT3 B2 Wil i AR 5
— 7, AMetaZy B0 32 B R BT ARG A I8 08
KT E S5 COVID-19 B FMILRZ M A SC R, Ninif B F
COVID-1983 Bl AR KU 73 2 A 3

1 &ER5HE

L1 WASHBRFRME  AWASRUE: (1) SCERIERL. FE N4

%%j‘?’-’ B RGO B RAT G B8 77 3 &k 4 b ¥ F

ATFRFBREAEDFFE (BB MERTSE ), R E
B (2) BFRERSR: AECOVID-19584, 5],

FEIFEARR:  (3) A ARG 23 I UK Ko s 800 . HEBR
FrdE: (1) 2BURE;  (2) Wil (3) Zik; (4)
R ASILE BT s (5) HE R RBETCER A Y
W

1.2 SCHRKE RN AT E PubMed . Embase. Web
of Science. Cochrane Library, H1EA 95 CHk RS R55 .

TR 5T BRI S G L R S . S

K1k “2019-nCoV, novel coronavirus 2019, coronavirus



.90

COVID-19, COVID-19, fasting blood-glucose, fasting
hyperglycemia, fasting plasma glucose” ; W SCKEZIA A “Hr
TS . BTRUERAG R A A v U A B A IR

JRAEH . FETR” . PubMed8dl e AR RA N . “2019-
nCoV” OR “nCoV-2019" OR “novel coronavirus 2019” OR
“SARS-CoV-2" OR “COVID-19” OR
“coronavirus COVID-19" [ Title/Abstract ] , AND “fasting
blood-glucose” OR “fasting hyperglycemia” OR “fasting
plasma glucose” [ Title/Abstract | . A3 FR A 45 B0Hs 72
JEZ2021-12-30, PIAAHTTEE M S ARYE AN A LS HEBR R 0 126
SCHRIT A SURZRT , PIAA RIS 4 22 ) G R A7 S35 5 18
iRt

1.3 B dR R A SR B DA A4 BF5E 40 3l
NEERS SCHR R IR — A . RN . FEAR . il 4
S OB R A LT SR A R KT 2 WDl e
FeR (TR ( AR 25 MR K- T ) AR B2 (AR
2 I A AR T ) ) o X T EREUE, SRRV
A VR SR AR DL A B Bt o R AR R -8 R ARk
( Newcastle-Ottawa Scale, NOS) PEr 44 ABFFE TR, NOS
PEAY = 60BN N RS L B B A R A
TETF BN S T

1.4 REMZEETEIR AR 23 B R K F Thes E SO A BE
23 AR AT TR IE R P L S % (. EE A5 RE
PR fEBERAE R

1.5 Gtk RMIRevMan 528K f4F 53T OR {H K AH
f195%CI. KM — M) m Jr 2k AT MetaZd #r, P=0.10H
P<50%Fm SCHRIE TEG T2 5 Bt . R I8 A AU A
MetaZi 75 P<0.108K1° > 50%378 SCHR AP AE ST 2557 b

K P2 53 A WA S B PRk . AN A SCRREL = 100, WIS
PV PG & Fefmfar . PAP<0.05 822 A G245 .

2 #R

2.1 SCHREEREER VLR R RS LCHR4105 , &
AL, WA TORESCRR T k5 94011
F . 10RSSCHk . 7RSS ScEk [ S 0 B S s i, 3

“coronavirus” OR

PJCCPVD  April 2022, Vol.30 No.4 http://www.syxnf.net

%j(@( [7, 12, 14] Z:I%ﬂe ﬁ EF'|J—I=‘O 6%3‘(@ [3, 7,9, 11, 13, 15]
25 M MM K-S 2 Wi ) S8 7.0 mmol/L, 25 SCHk
L6, 121 “H7.78 mmol/L., 1%)‘(@(“‘” N7.7 mmol/L, 1753
Bk R7.8 mmol/L. 5 9400, 1 4900 (25.1%)
A B2 BB K S (FgRd ), HFsETo 3124
(20.9% ) 5 4 45019 (74.9% ) ABiit=s 18 i 0K 7R
TheE CxFiEe ), HhseT-19041 (4.3% ) o SCHA T %
WA LE L, AR AR REIE RNOSTE4r L3R 1.
2.2 Metad3High R 1055 3cik 0 07 TS A HE T AR
25 i LB K TR 5 COVID-19 B E ML R K R,
[P 5 3500 07 A R A AT 25 SR W R, 4% SCRR TE) A G0 3 o S R b
(I’=69%, P=0.000 6) , WF5E4LCOVID-19HRFHHIER FH
TxIRA], ZRAZIEE X (OR=5.31, 95%CI (3.42,
8.24) , P<0.000 01 ) , VL2, #4825 i i 4 K7 7 &
W (438 =7.0 mmol/LA1=7.7 mmol/L ) FHilk (43
Sk E EFAN Z Sk H A E ) AT T, ARSI I
WS WU 4 4L W 25 9 R, 45 STk ) e e 02 S s bk
(P=46%, P=0.10; I’'=44%, P=0.15) , WilL4 AL
SERPE (P=86.7%, P=0.006) , ZNI[AZs 16 kK V-T2
Wil S F S 4L COVID-19 B F st o T X IR, ZRA L%
B (P<0.05) , WLIEI3. AR I 40 50 B 45 5L
AN, SO ST S (P=61%, P=0.02; I’=87%,
P=0.000 5) , P4l G i2# 2 (F=0, P=0.75) ,
S G E g SCERBFSEZHCOVID- 19 5 35 S8 56 T B2,
ERAHRITHE L (P<0.05) ; AR H HE 8 SCERAF5T
5% IR COVID-19 B FHHILF IV, ZRIGITFEE XL
(P>0.05) , WK4,
2.3 kFEWE - ER A RRER, 0T REAETE K o
fr, DLELS, IR 2 1Ry g TR R W] R R A5 0 1) T & 2 BH
PERFFTEE R, AT AESEAT 4% RO AN ABRIE S 208
3 itig

FECOVID-1923k KT 5 T, HRZmMCOVID-19
BE TG RGN RA EZEAIG R M. MR . i
FE o MERE . O MR . TR bR . WA RAT 4 Y o i

R AT IEARRAE XNOSTE)

Table 1 Basic characteristics and NOS score of the included literature

ZS IR

IR (% (nIN) )

. — M - i
Bt ﬁ(ﬁ f)ﬁ] %T%J;i o [n%‘;i ) ) ?ﬁ%% '[jrim(%?? ﬂ('Tﬁﬁ/?)‘ﬁ o] HRZH N(()S;)ﬁ
WANG ! 2020 605 PE 322(532) 0 155 (25.6) 7.0 32.9% (58/176)  13.1% (56/429) 8
XIE 1% 2021 2503 1239 (495) 373 (149) 818 (327) 778 10.7% (25233)  1.5% (35/2270) 8

GASTELUM-CANO ™" 2021 82 EJERE 48(585)  26(317) NR 7.0 35.4% (17/48) 26.5% (9/34) 6

L) 2020 453 hE 232(512)  95(21.0) 97 (214) 70 11.5% (37/321) 1.5% (2/132) 8
CHEN [ 2021 548 hE 250 (456) 99 (18.1) 197 (35.9) 78 33.7% (32/95) 6.0% (27/453) 8
cart 2020 941 TE 454 (482) 74 (79) 272 (28.9) 7.0 21.1% (51/242) 6.6% (46/699) 8
COPPELLI "’ 2020 2711 EAH 181 (66.8)  55(203) NR 778 34.4% (421122) 1.3% (2/149) 7
ZHANG | 2020 312 fE 140 (449) 84 (269) 115 (369) 7.0 19.9% (29/146) 24% (41166 ) 7
SARDU 2020 50 FAM 48(814)  18(305) 44 (746) 11 20.0% (5/5) 2.9% (1/34) 6
ZHANG - 2020 166 HE  85(512)  61(36.7) 76 (458) 70 19.5% (16/82) 9.5% (8/84) 6
: NOS=4l RE/R-BRAEER; NRERAMIE



o b /ey 7 > 75 2
SO BRI IS 48202244 H 5530555 41 Fehe Ak hitp://www.syxnf.net .91 -
Experimental Control Odds Ratio Odds Ratio
N 1 # LA s 7H Study or Subgroup Events  Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
IE Ji é& %E‘ J% +M % g;% = 1.4.1from China
> o P — CAl 2020 a1 242 46 699 14.8% 3.79(2.47,5.83] -
*Haéx@( ( n—410 ) : CHEM 2021 32 95 27 453 133% 8.01 [4.50,14.26] -
_ U 2020 a3 2 132 8% BAT[201,3567) —_—
Embase (n=80) , Web WANG 2020 58 176 86 420 14.0% 3.27 [2.15, 4.09) —-—
R _ XIE 2021 25 233 35 2270 138%  TE8[4A1,1307] —
of Science (n=76) , ZHANG 2020 w148 4 186 B&%  1004[344.2833) —
_ ZHANG 2020 682 3 84 g% 230(0.93, 572) ——
P u b M e d ( n= 7 0 ) B ﬁ ‘"J’:E:'ﬂ{_ﬁ&' ﬁ%’%’ﬂ’]j{ﬁ Subtotal (95% C1) 1295 4233 813% 5.11[3.46, 7.56] <>
~ . . Ul INAS/ Y e i Total events 248 178
Cochrane Library FRIRIR IR Heterogeneity Tau= 0.15; ChF= 15.26, dr= B (P = 0,021 F = 61%
(n=13) =] 1 (n=0) Testfor averal effect Z= .17 (P < 0.00001)
- ’
_ ) 1.4.2 not from China
( n_69 ) ’ ﬁﬁﬁﬁ%ﬂ COPPELLI 2020 42 122 2 149 6.0% 38.59[3.10, 163.59] —_—
0 . L _ GASTELUM-CANO 2021 T4 9 3 g% 15210.56, 4.00) —+—
RS TFH (n=67) , SARDU 2020 5 2 134 3% B25[040,7579) | —
: R Subtotal (95% CI 195 217 18.7%  7.50[0.73,77.20] e —
v [ A W 2 A SCBR IR 55 St o2 o -
Xz _ oy e Hetsrogensity Tau = 3 60, ChP= 15.08, df= 2 (P = 0.000); F= 87%
A4 (n=33) , 4K Testfor overall effect Z= 1.69 (F = 0.08)
( n=2 ) Total (95% C1) 1490 4450 100.0% 531[3.42,8.24] <>
Total events 312

; R
T ARAFSCHR (n=234)

!

PR E AT (n=234)
[

HEBRE S SR (n=176)

* > SEESCHR (n=198 )
P43 (n=36) M 4 SR BB S ik
l > (n=26) :

\] LAARHIK (n=20)
T2 A Metad B 1 3k 2.0 — FEA T H &R
(n=10) (n=3)
3 A IR (n=3)

3} S NPk

Figure 1 Flow chart of literature screening

Hyperglycemia  Normalglycemia 0dds Ratio 0dds Ratio
CAI 2020 51 242 46 699 148% 379[247,583) -
CHEN 2021 32 95 27 453 133% 8.01[4.50, 14.26] -
COPPELLI 2020 2 12 2 143 60%  3859[9.10, 163.59] —
GASTELUM-CANO 2021 17 48 9 34 94% 1.520.58, 4.00) T
L1 2020 7 3 2 132 64% 8.47[2.01,3567] —
SARDU 2020 5 25 1 34 32% 8.25[0.90, 75.79] —
WANG 2020 8 176 56 429 149% 327 (2.15, 4.99) -
XIE 2021 25 233 35 2270 138% 7.68[4.51, 13.07] -
ZHANG 2020 16 82 8 84 99% 230093, 5.72] —
ZHANG 2020 29 146 4 166 85% 10.04 [3.44, 29.33] -
Total (95% Cl) 1490 4450 100.0% 5.31[3.42,8.24] *
Total events 312
Heterogeneity: Tau? = 0.29; Chi# = 29.14, df = 9 (P = 0.0008); I* = 69% Wﬂ

Test for overall effect: Z = 7.43 (P < 0.00001) Nommalglycemia  Hyperglycemia

B2 ARz K155 COVID- 19 F AL AR i AR AR
Figure 2 Forest plot of the relationship between fasting hyperglycemia at
admission and mortality of COVID-19 patients

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events _ Total Events Total Weight M-H, Random. 95% Cl M-H. Random, 95% CI
1.3.1 =7.0mmollL
CAl 2020 i 242 46 B99  148% 375(247 583
GASTELUM-CANG 2021 17 48 El 34 94% 1.62 (058, 4.00] ]
LI 2020 a7 3 2 132 B1% 847 [2.01, 3567]
WANG 2020 a8 176 66 428 1458% 3.27 (216, 4.89]
ZHANG 2020 29 148 4 166 8.9% 10.04 [3.44,29.33]
ZHANG 2020 18 82 El 84 9.9% 230(0.93 577
Subtotal (95% C1) 1015 1544 63.7% 3.56 [2.36, 5.35]

Tatal events 08 125
Heterogenaity: Taus= 0.11; Chi*=8.22, df= 5 (P = 0.10); F = 46%
Testfor overall effect Z = 6.08 (P < 0.00001)

1.3.2 =7.7mmollL

A 4

CHEN 2021 32 95 27 453 133% 8.01[4.50,14.26]

COPPELLI 2020 42 122 2 143 BO0%  3358(910,163.50] —_—
SARDU 2020 5 25 1 34 32% 8.25(0.80,75.79]

HIE 2021 25 233 36 2270 1338% 768 [4.51,13.07] ey
Subtotal (95% Cly 475 2906 36.3%  9.69[5.38,17.46] <>

Total events 104

Heterogensity: Tal™= 0.14; Chi*= 5.32, df= 3 (P=0.19); F= 44%

Testfor overall effect: Z= 7.56 (P < 0.00001)

Total (95% Cl) 1490 4450 100.0% 5.31[3.42, 8.24] L 4

Total events 2

180
Heterogeneity: Tau®= 0.29; Chi*= 2814 df=§ (P = 0.0008); = 3%
Test for overall effect: Z=7.43 (P = 0.00001)
Test for subaroun differences: Chi*= 7 52 df=1 (P = 0.006). *= &6.7%

0.01 100

01 10
Favours [experimental] Favours [control]

B3 N[ 23 MR B K P Th i 2 WU 2 A e 23 I A KT s
5 COVID-19/8 EHITAR K R AR

Figure 3 Forest plot of the relationship between fasting hyperglycemia
at admission and mortality of COVID-19 patients in different fasting

hyperglycemia cut—off value subgroups

190
Heterageneity, Tau*= 0.29; Chi*= 29.14, df = 9 (P = 0.0006); = 63%
Test for overall effect Z= 7.43 (P < 0.00001)

Test for subaroun differences: Chi*= 0.10. di=1 (P= 0.75). F= 0%

B4 A IR AT Bt 25 I M K- T 5 COVID- 19 8 i FE 2
X R AR R

Figure 4 Forest plot of the relationship between fasting hyperglycemia at

0.01

[ix] 10 100
Favours [sxperimental] Favaurs [control]

admission and mortality of COVID-19 patients in different region subgroups

SE (log[OR])

07 A
FAR
1 \‘
,{b? =)
AN
S
1 0Q ! \
0.5 4 oo\
’ ! \
/ | %
/ 1 O Ny oO
/ i \
/ ! \
. /’ ' ‘\
1.0 K ! \
/ e} N\
/ ! \
/ ! \
4 Il X
1.5 7 1 LY
# : N
’ ! A
v | \
’ 1 A
/ : \
20 i s : . OR
+- + + + +
0.005 0.1 1 10 200

BS A ASCHR A i ey s <1 1]
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