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Abstract

Objective: To investigate the factors influencing the time of viral shedding in severe and critical
COVID-19 patients. Methods: Clinical data of 28 patients with severe and critical COVID-19 were
collected retrospectively to analyze the factors affecting the time of viral shedding. Results: This
study observed the mean duration of 2019-nCov RNA shedding was 24.0 * 9.0 days in survivor pa-
tients, the longest and shortest observed duration of viral shedding were 41 days and 12 days.
There were 13 and 15 patients with viral shedding time = 24 and <24 days, respectively. Signifi-
cant statistically differences were observed in blood glucose (P = 0.001), D-dimer (P = 0.025),
lymphocyte count (P = 0.049), neutrophil rate (P = 0.019), clinical typing (P = 0.006), and number
of patients with diabetes (P = 0.029) between the two groups. There was a positive correlation
between fasting blood glucose and viral shedding time, with a correlation coefficient of 0.468, P =
0.012. Multivariate Logistic regression analysis suggested that high fasting blood glucose within
the first 24 hours after the patients were transferred to intensive care unit was an independent
risk factor which affects the time of viral shedding (OR = 1.680, 95% CI = 1.011~2.792, P = 0.045).
According to ROC curve analysis, the area under the curve (AUC) for fasting blood glucose to pre-
dict viral shedding time = 24 days was 0.887 (95% CI was 0.711~0.975, P < 0.001), the cut-off val-
ue was 7.33 mmol/L, and the sensitivity and specificity were 84.6% and 86.7%, respectively. Con-
clusion: High fasting blood glucose within 24 hours after the patients were transferred to inten-
sive care unit is a risk factor affecting the viral shedding time, which should be paid attention in
the clinical treatment of such patients.
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1. 5|8

B AR B A A2 — PP 2019 AEE AL D IRPE 85 (2019-nCov) 2 44 5| AL 1 78R 95 B399 (Corona Virus
Disease-19, COVID-19) [1]. H 2019 4= 12 H, wE#IAb 2 ST A& AR B 28 Lok, %50 Ol
ER HEHIX[2]. Ak 2020 4F 3 H 29 H 10 KRB E]), 2ERC RIF#2 634,835 #il 3, 01
29,957 B3] X Tt R BF RNaTT, RFEENEFZ — ik BN RN B oitdoE, 2
T8 F5 B RNA R IEE BA B A2 8] 9 20.0 (17.0, 24.0) K, B KIS 46 A 1) 37 K[4] [5]. ASHE 5]
PO ER 28 il 12 i et il ¢ B AN A R R (I R Bk, b s e s B AR B IS () R R 25, A PR R
RUYSF%,
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2. EMEFE
2.1. ARMKR

PL 2020 45 1 A % 2020 45 3 ASHIE, sl o3t P ARG RESST FoOUscia 138 84 el R v 2 il 28 =5 A4
fi AR E NI T R o W FET RIIINFRAE N : 1) 55 2 BT BRI #3128 1297 75 R (AT 28 LR
(LR RIRR “1297 727 )y ok T B EA G B RS Wiks vl [6]: 2) IRIRKIATT 77 38 MRS YT J7 S v [ AH R
WAPAT . HEBRPRUE: 1) S5RONFETRIER: 2) il < 18 SIEE: 3) AFL 24 /N FET I B3
4) BFERPEASOEA T AR E 2o Bl dE R R 4h, g Geit o M G IR IR bR I 7E B N
FHAE ST 24 /NS 58 Bk I BORE AR 2

2.2. ISERREFNE X

1) S8 B st R s 25 ik 28 11205 491 R 2R R s B R 9012 Wb v 2 R B el PR B it 8 1297 T RORAT B L
hi) [6], L ALE AL R B RS WiAR A RN & R AUE— 2% © MR, RR>30 K/5; @ #
FURAT, fREUBAE < 93%; @ k45 15 (PaO,)/ W E WK FE (FiO,) < 300 mmHg (1 mmHg = 0.133
kPa). fi AL H7 B R FE il RIS WA N AR A LA N2 — & © HOpksss, H T ZyUim
S @ MRS @ SIS E IhRER S T ICU 4 iRIT

2) TREEFE YIS WIbRiE: LIRS TS5 I TE R AR SIS 580 RT-PCR Aar UlHT A s AR 25 4%
T B (PR R A BT (] 22/ [R1B 24 /NE) o

3) JREERE I (B 5E S AR HBIUACRE AR B0 B 4% B BT R], AR ERAL, A2 1 RIIEHN 1 K.

2.3. R

A FFFA R FAC B R i, FRE I BRI A 3t TLAR IR PR ST Hh O AG B3 D3 2 I | b (R L5
PJ-K2020-12-01), FTAGIT RAT A 3R 155 B3 s 8 I ATE R & .
2.4. iRFGTE

EEREE PN R EA T PNINE 2279 S IRy 4 (177 S0 S BN B e o S =1 b s < U= L2 O R e
HH— IR RRFAE . LUR 0 55 55 B IV YA o LA B 558 43 s 3 3 [ s ) /N RDK 451
SEIEERARS T 2, 47 2 PRI Logistic 8] 3204 500095 754 B s 1) (6 BR1 25
2.5. GitER*E

F Microsoft Excel 4 PHISC A AL\ AL 08 F I MR, S0 (B RHECHR e, 977 SPSS25.0 St
AR AT G HT . A TRV DR + FRfE(T 25 )30R, ALRILEET 0% JRIE
AP ATV BEOR A B (550 [M(QL, QU)IZE, 41 LB A 85 (Mann-Whitney U): 44
BERHI B (%) 3 1% 1160 HCA P o RO SR S 275 A 1 K60 DX 34T Logistio 1K AT
FISZR# TARREAE HR(ROC) ST 30 S #75 AEE WIR TITI OMEL. P < 0.05 92 ST i L

3. 5§
3.1. IEPREHAE

WA LA 28 GIE AL e Ko il ¢ MG AR i AL, PSR 59.4 %, w34 %, K
87 %, LASSPEBENE 19 (19/28). BERMEESERAT, Iy NALE B SR AT I FE 1, T X054 [ I 1]
N 24 R, ERANEFEFE AR E 735008 41 KA 12 Ko HEMRKRRHEILE 1.
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Table 1. Clinical characteristics of 28 patients with severe and critical COVID-19
= 1. 28 IR IR i X E R fe E AL B E M IR RHFE

mHE BimasR WH Bamgs R
FI(R) 594+ 183 LR 8 (28.6)
P PR3E 3(10.7)
FBHEBI(%)] 19 (67.9) 1 S PE R 25 (89.3)
LAE[H1(%)] 9 (32.1) o 15 (53.6)
i A 43 214 LN RE oy
£ H A 1(%)] 18 (64.3) APACHE II ¥¥43(43) 11.5+6.2
EAB(%)] 10 (35.7) SOFA P43 (41) 3.0 (2.0, 4.0)
RIREMB I E(R) 73438 BRIEL SRR L
o3 B 5 [ I 1B) (OR) 24.0+9.0 A4 15 (mmhg) 228.0+57.3
RIFREIR (%)) MR P 2R (%) 78.7+9.3
R 27 (96.4) PRELA AR T E (< 10°/L) 0.89 +0.48
N2 24 (85.7) C-J% N 8 H (mg/L) 48.29 + 40.94
v 25(89.3) CD3 4 fitd i+4(4~/mL) 483.7 +289.2
=z 8 (28.6) CD4/CDS8 (%) 1.61 +0.98
s 0(0.0) FLER M A BE(U/L) 329.11 + 112.80
FERE I [51(%)] 1% E F (ng/m) 426.19 +265.67
fe L 11 (39.3) F 40 H (< 10°/L) 6.03 (4.41,9.23)
56 L0975 3(10.7) CD4 4 i+%(A~/mL) 235.0 (109.0, 396.0)
B PR i 7 (25.0) CD8 i i+%(1~/mL) 158.0 (85.0, 242.0)
1 B 3 0 3(10.7) 22 15 L B% (mmol/L) 7.27 (5.73, 10.98)
A ThRE A [1(%)] D-=E R (ug/ml) 1.14(0.75,1.77)
1E: APACHE II {F/r N 2tk AR B SRV BER UL 4r RS 1L 1T4r: SOFA Vo A7 BUMERE B 22084y -7 AR TEULI.

3.2. RLABEIRRFAETIRIELER

S 3% H S TR TR P8 B B I 1) R BRI 25, DA 28 497397 2R S R 7 i 448 0 7R £ B R B A F E 0
B AR R (24 Ry ATIR, ¥ B35 0 N LA (R > 24 RAI<24 KA, Hi>24 K4 13 7, <24
R 15 6. PHALERE 1A S B ILBE(P = 0.001). D-3RAKP = 0.025). #RELHHHE(P = 0.049). ki
AP = 0.019). IERTEL(P = 0.006) FEIRIFEEZEF(P = 0.029) 6 Difetr =R B A G FE (P <
0.05). HEhigi e 2.

Table 2. Comparison of clinical characteristics of 28 patients with viral shedding time > 24 days and < 24 days

= 2.28 BB ETRFFEBARTE > 24 F1<24 REEHIGRKFFERRIELE

B I B [T BF[]
i PR FR A Giit B (v/2) Pa
>24 K(n=13) <24 R(n=15)
FI(R) 56.9+19.3 60.9+17.9 -0.581 0.566
P51
SEH1(%)] 8 (61.5) 11(73.3) - 0.689
LA (%)) 5 (38.5) 4(26.7) -
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Continued
I PR 43 224
£ R R [151(%)] 12 (92.3) 6 (40.0) - 0.006
AR BE (%)) 1(7.7) 9 (60.0) -
BREREHR(R) 8.62+4.17 6.13 +3.02 1.82 0.080
RIFRER[] (%)]
R 13 (100) 14 (93.3) - 1.000
% 11 (84.6) 13 (86.7) - 1.000
v 11 (84.6) 14 (93.3) - 0.583
zh 3(23.1) 5(33.3) - 0.686
-3 0 (0.0) 0 (0.0) - -
FERBE[ ] (%)]
T 5 (38.5) 6 (40.0) - 1.000
oRS ] 2(15.4) 1(6.7) - 0.583
Bl PRI 6 (46.2) 1(6.7) - 0.029
B B 3(23.1) 0(0.0) - 0.087
FH ThREBA 1 (%)]
JH D E 8 (61.5) 7 (46.7) - 0.476
OURE 4(30.8) 4(26.7) - 1.000
N 1(7.7) 2(13.3) - 1.000
L S S R 13 (100) 12 (80.0) - 0.226
WitEIEs
APACHE 11 43 (%) 11.2+6.7 11.7+6.1 —-0.241 0.812
SOFA ¥F4r(47) 3.0 (2.0, 5.0) 3.0 (2.0, 4.0) -0.165 0.869
I A SRR
A& 184 (mmhg) 222.5+54.6 232.7+61.1 -0.462 0.648
FR PR 2 (%) 83.0+8.0 75.0+9.0 2.509 0.019
WAL (<10°/L) 0.70 £ 0.45 1.06 +0.47 —2.062 0.049
C-J= % & [ (mg/L) 52.05 + 38.86 45.04 +43.74 0.445 0.660
CD3 i i+%(4~/mL) 429.38 +309.27 534.14 +270.70 -0.938 0.357
CD4/CDS (%) 1.53+1.34 1.68 +0.50 -0.368 0.718
FLIER B ABF(U/L) 333.15 + 130.04 325.60 + 100.09 0.174 0.864
I35 £k 5 1 (ng/mL) 484.03 +356.05 376.07 + 147.17 1.020 0.323
4 A4 (< 10°/L) 7.54 (4.20, 10.67) 5.86 (4.63, 8.45) —-0.852 0.394
CD4 48 fifd 4 (4~/mL) 159.0 (86.0, 357.5) 274.0 (165.3, 445.0) -1.068 0.286
CD8 i 14 (4~/mL) 106.0 (78.0, 201.0) 218.0 (88.0, 251.5) -0.704 0.482
22 15 L B% (mmol/L) 10.75 (8.22, 13.46) 5.76 (5.66,7.21) —3.478 0.001
D-=E R (ug/ml) 1.52 (1.08, 2.02) 0.79 (0.59, 1.28) -2.234 0.025
R B [ (COR) 32.0+4.0 16.0+3.0 11.067 <0.001
PEAL 2T 25 11(%) 6.02 £ 0.792 5.38+0.843 1.736 0.385

7¥: APACHE II 1¥53 Jy gk A B S8 v A BRI 20 REE L 1¥40 s SOFA 143 J9 )3 BT R R 3y v 235

Lk I Fisher M YIAEER% .

“7 ARRTCMLI; AT
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3.3. B ERBEARERNEXERS T

R B pE . D-— 4k WREANMTH R, TP ERIAH LR 4 TR A HE AR5 R 9 2 L B I [A] (SR ¢
PRI T, G5 R SR B B R I 1) 5 S IR IEAH 5%, AR R EON 0.468, P=0.012, 5 D- 54k,

WRELA T, PR g AR AN AR G
3.4. Logistic B35 #r#MfmH 5% AR E A E =

Reps B 5L P W] (=24 Rali<24 RV R, RRIME . D-— 2R, kEAR &, iR,
PR 7> B4Ry A&, AT 2 RIER Logistic [mIH0 M. G545, 2 BRINE 2 37 R PR 55 Al 4 2 R A 16

B FH R A > 24 RGN ZE, OR=1.680 (P=0.045), W.7 3.

Table 3. Logistic regression analysis of factors influencing the time of viral shedding in severe COVID-19 patients

% 3. A ERFEEMAEER S FSHEMARBERWEZM Logistic EVIANH

izt EVEES ()] Wald P OR
IR A T4 -1.513 0.745 0.388 0.220
FR PR AT 2R -0.026 0.048 0.827 0.974
D- A -0.093 1.169 0.280 0.911
77 A K 0.519 4.006 0.045 1.680
77 i 3.593 3.589 0.058 36.361

95% CI
0.007~6.836
0.771~1.231
0.769~1.079
1.011~2.792

0.883~1496.896

3.5. S mAERMANFHEERBEMAERNEEREERSHANERNE

ROC MR IR N, 2 IR A b Foumi 5 284 et bR s 253 i 98 2 284 0 5 55 70 BB 2 B A BN () > 24 K
FIHIZE FTHA(AUC) N 0.887, P < 0.001, 95%E(EAIN 0.711~0.975. HAERWIE N 7.33 mmol/L, U

JEE R S B 3 1 84.6% 1 86.7%. ROC HIZR W14 1.

1.09

0.0 0.2 04 0.6 0.8 1.0
15 5
Figure 1. ROC curve of fasting blood glucose predicting novel

coronavirus shedding time
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4. ¥W1ig

HHT, 2019-nCov /YL 5| AL HH B bR 28 O & KR BN BRI M E K AL A4, s2m 1 i
FEZAEE, EX AR PR ™ B . 2019-nCov A 1~14 K PITERIAFI AL N B4 &
(7], 445 S R IUAIE i O AT B 85, N TR B AR BB A SCHRR A i et ik 78 58 25 B¢
A E R AL TE] 2 20 (17, 24) K, S 37 K[5], e I a) 2= 5 i R R H A ANTE 2, AR Fiii g
Xof 28 51 E AL £ B AR vk M 8 S I R BEORE A e [T TR] IO Gt 2B, AR T 5 o 7 A B I 1] ) R
E

DI FTIY 28 191 i3 2 B R R IR S SCHRHRGE 45 A AF[8] [91 [10], BAKH. mzm. A2 N3
IR ER L BB (]S 320°h 24.0 K, SRR I (R 7370008 41 RAD 12 R, mFOiRIERLR. & 28
il 55 3 4 RO FE FE B B (R >24 R AN<24 RO AP, LA B IR Zk), 45 B4 g Rl (e 2 ik
FH-FIE [E[(P < 0.001) ZEBEILHE(P = 0.001). D-5AR(P =0.025) #RELHHETHE(P = 0.049). H{HFigH
H1Z(P = 0.019) FHIH TR HLU(P = 0.006) HE R & E(P = 0.029) 6 it bn 2 A A Giit ¥ E L. >24
KA, FIEMFE N 10.75 (8.22, 13.46) mmol/L, B 5 T<24 KK 5.76 (5.66, 7.21) mmol/L. AHIHE7Hr
g 7R B B ) 5 B I R IR AR DG, AHOC RECH 0.468, P=0.012. #— P Z K&K Logistic 7347,
8 T T W A2 3 e R B 4% B 2RV s B R AR E A P IR) > 24 RIGSERIRIZR, OR =1.680, P=
0.045. &SPy 8 b BBOBE FOm B0 A 2, BB 51N Logistic MIHT7HE, 45 RAR-0E IR A
B FERER AR A > 24 RINBKEZER, P=0.89%.

T AHIF 78 8 T [ 0 A RRE A /NI JR PR, 2 B IR oo 4 A2 73 75 2 BRI TR R K PR SR T R 2R
WARETF A0 . R FTREA: 1) B ERRGYH e 2 A0 2 s i =, (it g RiEos, M4R
AL 218 200N 6.02%F1 5.38%, SRS X, FERTERT ) 8~12 J& [ 1 B R  ihil
FRECELAF11] [12]5 2) MUK & & T WK 98 RE RO B A 25 5, RPN AAE 52 R (an 4 B GL a1 98 i
&), WA RIBER 2 AT AR DURAT RRAR L, AHSCHLH] S A - s T B - 5 b i i) 1Bl s Lo S 4
W ERL 7 D[ 131, IR e ] RE SR s R FE R S [ 14]; 3) Wm0t iE L RIIE S B i, fEA5HLA0T
MR e SBR[ 15]. BARIR IR I 75 Z it — D 7.

5. &t

LR BRI, R IR P B M 8 R A B R R e N HORE M S 24 /NI PA 1 2 R L B v O R
AR A B R R 3R, I RO %28 R I L% 25 T ki 2 IR IR o A6 3 2 A I T F) 00 By —
SEMSHE A

EHEWH
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