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H E: B RASMaiEh s/ &% E 0% 9 B B (triglyceride/high density lipoprotein cholesterol, TG/
HDL-C) WA 72 543 i 8 4 01 & #7 7 K 9m A B £ (coronavirus disease 2019, COVID-19) #9Fuml i, F55% 4l dE
2021 5 12 A ~ 2022 1 A W27 5 v B FRKE 69 388 s 5F X COVID-19 %4 39 4], il a4 167 M3 4 IT Be. F) 4 o9 ¢
TR FH WG E R R 34 4] (MEEATIRAL), AR AN 6 RIS £ 4304847, Logistic B3 & %X
% TAE4FAE (receiver operating characteristic, ROC) W1 £, 4 #7 = M dn ¥ 55 TG/HDL-C *33E 45 fk s & 4 FF £ COVID-19 #9F
ML, E5R  COVID-19 &34 AR (30 4] ) EZd@ A (94 ), BhmRER, PAF4 290 (20.0,49.0) %, BiH
24 1) (61.5%), W kTG E4F, COVID-19 & F N2 a 2= B 4% (4.30 +0.47 mmol/L) 5 HDL-C[1.07(0.86, 1.30) mmol/L]
B B AT IR ZA[5.15 £ 0.70 mmol/L, 2.24(1.77, 3.05) mmol/L] B Z Ak, £ F B A %it 5 & L (:=6.277, P < 0.001; Z=-6.026,
P <0.001), Mm% 5 & i5 % & f2 [ B7 (low density lipoprotein cholesterol, LDL-C) [2.40(1.81, 2.91) mmol/L] % TG/HDL-C [0.91
(0.54, 1.52)] 44 B B840 [1.11 (0.99, 1.30) mmol/L, 0.54 (0.33, 0.90)] 2¥7+%&, £FBEA %3 &L (Z=—6.271, -2.801,
¥ P < 0.005), Logistic B3 547 B A B 2 B fe 48 7T 4k 2 442 o & & B COVID-19 #94% 24747 B % (OR : 0.020,
95% CI: 0.003 ~ 0.150), TG/HDL-C # & 7Tt 2 COVID-19 & 5% 8 4% 2 5 & B % (OR : 4.802, 95% CI: 1.249 ~ 18.460).
ROC W& LR B+, TM et TG/HDL-C e 84F HFm COVID-19 £ 5% X [&, w4 T @47 (area under curve, AUC) %~
F 4 0.871 42 0.708, —HBEAL a9 AUC 4 0.895. 4518 =M mtE%ik5 TG/HDL-C F+ 3 7T 462 E 48 fom A B I A
COVID-19 # £l B %, % COVID-19 & 5% B A 55 69 TR M4
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Abstract: Objective To investigate the predictive values of fasting blood glucose and triglyceride/high-density lipoprotein
cholesterol ratio (TG/HDL-C) in non-diabetic patients with COVID-19. Methods A total of 39 non-diabetic patients with
COVID-19 admitted to the Fourth Hospital of Xi’an from December 2021 to January 2022 were included. And 34 health
examination subjects from the Second Affiliated Hospital of Xi’an Jiaotong University were matched as health control according
to their propensity score. The clinical characteristics and laboratory test results between groups were compared, and the predictive
value of fasting glucose and TG/HDL-C in non-diabetic COVID-19 patients was analyzed by logistic regression and receiver
operating curve (ROC). Results COVID-19 patients were either mild (30 cases) or common type (9 cases) with mild symptoms
and good clinical prognosis. The median age was 29.0 (20.0, 49.0) years, 24 (61.5%) were males. Fasting blood glucose
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(4.30 = 0.47 mmol/L) and HDL-C [1.07 (0.86, 1.30) mmol/L] levels in COVID-19 patients were significantly lower than healthy
controls [5.15 £ 0.70 mmol/L, 2.24 (1.77, 3.05) mmol/L], the differences were statistically significant (r=6.277, P < 0.001;
7=6.026, P < 0.001). However, low density lipoprotein cholesterol (LDL-C) [2.40 (1.81, 2.91) mmol/L] and TG/HDL-C [0.91
(0.54, 1.52)] in COVID-19 patients were significantly increased compared to healthy controls [1.11 (0.99, 1.30) mmol/L, 0.54
(0.33, 0.90)], and the differences were statistically significant (Z=-6.271, -2.801, all P < 0.005). Logistic regression analysis
showed that fasting blood glucose on admission could be an independent protective factor (OR: 0.020, 95% CI: 0.003 ~ 0.150)
and elevated TG/HDL-C be a risk factor (OR: 4.802, 95% CI: 1.249 ~ 18.460) for COVID-19 infection among non-diabetic
populations. The ROC curve showed that fasting blood glucose and TG/HDL-C were good at predicting the risk of COVID-19,
and the area under the curve (AUC) were 0.871 and 0.708, respectively, and was 0.895 when combined. Conclusion Decreased
fasting blood glucose and elevated TG/HDL-C would be risk factors for COVID-19 infection in the non-diabetic population, and
both have good predictive value for the incidence of COVID-19.

Keywords: coronavirus disease 2019; non-diabetes mellitus; fasting blood glucose; triglycerides/high-density lipoprotein

cholesterol

A E R R FE T 48 (coronavirus disease 2019,
COVID-19) 1 2 & LIk, 23KC Rit112 9 i
4342, BIFFETZHRH] 590 . KEIRIR S IR
COVID-19 & & il j5 A R EZ AR K E ", 1
AN HiiE COVID-19 i3 b 7 18 1 35 LR 7 4
H il i & E [# B (cholesterol, CHO), = [t H il
(triglyceride, TG) . K% & Ji5 4 F1HH[EIEE (low density
lipoprotein cholesterol, LDL-C) A& 17 %% B g 5
[& [ (high density lipoprotein cholesterol, HDL-C)
A Y, O EL S g R D A A R
(interleukin, IL)-6, C M & H (CRP) SR IEFEHR T
ARG B = /v % R AR IR [ B (TG/
HDL-C) b {HRE [ WAL S RACHIRE B, 53
FRIRRIEAL . BRI S 2 VARG B oo A
TG/HDL-C J} it 5 COVID-19 s /™ 5 5 BE AL
TG, SRR R45 5 ik Sy 0 1 7 8K
TG/HDL-C 7E% il Fe ARE, el 2 ) R4 b 8
# It & COVID-19 B8 H i AR W E . A
AIF 5 i 32 WS PG 292 17 101 1) 7 <2 i 4 O B e Wit 1Y)
COVID-19 54 Byl RT3 ik {0t ] M 2F- 53 DL
VY42 A2 38 R 2 i s 1 e [ S AR B ARG L LLE
AHIANIm PRFFAE S SE 0 2 48 bR, $RFE A IE ILKE (fasting
blood glucose, FBG) 5 TG/HDL-C X 4 JR i £ &
I& COVID-19 BYTRIIANAE, 1T A2 388 e BFE A A
H1 COVID-19 J&Ze XU Ak 5 i e 42 LR AR
1 #RE5FE
L1 Ariat & LA 2021 4F 12 A ~ 2022 4
1 V4221 2 DU BR Befii K e IX Wi B9 COVID-19
A5, AAFRAE: D27 R e R A% R K
FRPEIFAF G CHr B e PR 2R I A6 7 58 (56
SRR ) ) BWibRE ™ @A 2Tk, E AL
MAEA GG A ERIZIH 5SS RETR
B HEBRARUE: OIF KM PRI BLE 7R #2232 1 IR
2y BREZRIEGRIT A, Q= AR FBG s i

R a5 8. B9 A 39 il COVID-19 3%, Hfi
AEH$ 29.0 (20.0, 49.0) %, 1 24 B (61.5%), T
1A H 15 %0 (body mass index, BMI) 23.3 + 3.55 kg/m’,
fat T HEZH R ] VG 2 3830 275 — I i I [ ] 40 ik
FRARKS#, ARG . PER S BMI SEF 74 1 P PE4)
PERE (R %4 Matchit £ ), 5% & % 41 ] DT ¢ Lb ]y
1:1, REME =0.02, HZADCHCEIRETICHAE e L
B 34 Bilfa AR &, RA4EET 30.5 (26.0, 48.0) %7,
PP 21 6] (61.8%), F 4 BMI 4 23.9 +2.95 kg/
m’, BILmIPER . AR I BMI i 22 8 040t
R (B P> 0.05). AR CIRVE LA KES
TR B e AR 2 B s AL (2022202), fREE R
BN, AP KA AR AL, FR o i IR .
12 EL5RAM MM A 3155 P (Sysmex, XN-
9000), 4= H 3L HHL (D58, AUS800), #i
R GEEAR 0 5 AZ TR A S5 B (9 P 2 R
WA BRAFE] ).

13 F % R COVID-19 HH AR H . fdHE
X HE L ARG S K5 fR 2 IE # Kk ML S ml (EDAT i
EPLHE), 3 000 r/min 5.0 10 min T [ Z 1L 3K,
4 F BN / A=A A3 BT AR it 2 6, 1 2R A= Tl g
b, AL R FBG /K. B ABES
22 H R AE SR 117 2R A Bl =X s Ry A A 784
TR T IR L FAME L . TG/HDL-C=TG (mmol/L)/
HDL-C (mmol/L),

1.4 %554 KA SPSS 26.0 B4 k175
WGt orbr. IEAS TR TR IR + bR
(x+s) Fon, B BRI FEA K45 R IE
AT ATHE ORI R AEL (P4 EIEE ) [Q (Ql,
Q3)] &, 41E H &K ] Mann-Whitney U JE 5%k
g BT R LURECE 4 L [ (%)) o, 4l
FeEER F 7 Ko 5l Fisher K5 HK 5. T Logistic
B 09 50 #r COVID-19 JRYLHH N s 2l E TAE
HFAIE (receiver operating characteristic, ROC) il £k F
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TIFM R AR T B, BT 2 K355 T Graph Pad
Prism 8.0 #fF5E M. P < 0.05 &S HA L HF#
X
2 R
2.1 COVID-19 % # &Rl R 4F /e A ILgh A
39 il COVD-19 i #, 30 ] e 7, B %
22 5] (73.3%), "L AE Y 30.5 (19.0, 41.0) %, F
¥ BMI 2y 23.5 +3.78 kg/m®; 9 3@ BB %, B
P 2 6] (22.2%), LA 41.8 (29 5,53.5) %, F
1 BMI Ky 22.7 +2.78 kg/m®, i 78 5B 5 4 i 0 AR
HRMEIRAL . FR K, ZRBASI R X
(P=0.015, 0.028); P41 BMI tbi s 7 o4ttt
B X (1=0.590, P > 0.05). B 2 {5 4 $ 0 A0 3 Hi14{L
R e A, R BE R 4 ~ 6 H

BTSERY 2 7 KNG REE T 8%, 3 57 B 40 e de sl A
AR, o 2 AR R 1 H BTEERR A =50 K
TE R BEIE B st

BRIk 6 ] JCAE R IR e 3, COVID-19 f835 5 UL

I RAE AR ALFE KB (23.1%) . WEBK / %958 (35.9%).
W (33.3%), DEUEF AR ININEIE / . =)

M > 120 K, 8 Bl & 4T K TR T
WFREBTEE. 4 68 EH AGEOH EIFAAE ST BERAR. T
WA ol fB) B AR 5w el AE , 9 (9130 R 2 ks CT
Y PR EE M A O SRR 17.0 (15.0,
22.0) K, B IRIRTS BT

22 COVID-19 %4 5id R af R 52l ® Jerbde Il
7 1. COVID-19 £ # A B i) i /N 145 (189.9 +
53.0)x 10°/L, 9k B2 40 g 31 %% (1.51 £0.79) x 10°/L
5 R 2 A K F (3.83 £0.91 mmol/L), A %5 i B
PR 4 [(217.0+£622) x10%L, (1.83+0.57)
X 10 ’/L, 4.86 + 1.03mmol/L)] (&M, 22 % HA 41T

2 Y (1=2.007, 1.991.4.537, #4 P < 0.05)., ItAb,

COVID-19 i # A Bi B} FBG(4.30 + 0.47 mmol/L)
5 HDL-C[1.07(0.86, 1.30) mmol/L] % {& 5 X} I £
[5.15 +0.70 mmol/L, 2.24(1.77, 3.05) mmol/L] & 3
FEAK, ZRBEAZIHFE L (26277, P < 0.001; Z=
-6.026, P < 0.001); ifii LDL-C[2.40(1.81, 2.91)
mmol/L] 5 TG/HDL-C [0.91 (0.54, 1.52)] &gt 5 X} iR
44 [1.11 (0.99, 1.30) mmol/L, 0.54 (0.33, 0.90)] & %
ThE, ZREASGIFE Y (Z7=-6.271, -2.801, ¥ P

[ WLRBRR . T PRI MESE . A6 R IR 4G T 24 < 0.001).
WG MHERE AR, 9 5 A Y B VR A TR
*1 COVID-19 & 5B REIEH/IRLLE [(x+5) H Q, (Q1, Q3)]
A TERER IRAL (n=34) COVID-19 4 (n=39) 1z Pl
LA (x 10"0) 4.85+0.56 471050 1.073 0.287
MEEH (g 1499+ 17.4 143.7£222 1331 0.188
FIAMM AL (x 107 5424138 1.91+1.57 1469 0.146
MM (x 10°) 2170622 189.9+53.0 2.007 0.049
PR AN (x 10°0) 309+ 1.03 287+134 0.786 0.434
AN (x 10°0) 038+0.12 045+0.18 -1.886 0.064
IREL AL (x 10°) 1.83+0.57 1.51+0.79 1.991 0.050
BEA @) 673£175 70.7£52 -1.177 0.243
HEA @) 434115 41632 0.929 0.356
RIS/ (UIL) 25.1£21.1 1864104 1.624 0.111
KINARR AR (UL) 27+11.1 24.9+269 -0.454 0.651
JREA. (mmol/ 486+1.03 3.83+091 4537 <0.001
MU (o mol/T) 669+ 124 68.7+14.9 -0.541 0.590
FBG (mmol/L) 515070 430047 6277 <0.001
CHO (mmol/L) 3.64 (3.33,4.76) 3.74 (3.23,431) -0.765 0.444
TG (mmol/L) 128 (078, 2.18) 0.90 (0.68, 1.30) -1.783 0.075
HDL-C (mmol/L) 2.24(1.77,3.05) 107 (0.86, 1.30) -6.026 <0.001
LDL-C (mmol/L) 1.11 (0.9, 1.30) 2.40(1.81,2.91) -6.271 <0.001
TG/HDL-C 0.54 (0.33,0.90) 0.91 (0.54,1.52) -2.801 0.005




12 MK 23 378 F 5 20224E9 )] J Mod Lab Med, Vol. 37, No. 5, Sept. 2022

23 COVID-19 & # & B % Logistic =257 Ul
2, JC Logistic M43 Hr o, BIEMER], 4F
1%, BMI, /Mg, WWEASIRERG, AB
i FBG A fE & COVID-19 &k s f£47 [K & (OR:

0.020, 95%CI: 0.003 ~ 0.150, P<0.001), ifi TG/
HDL-C NJ& COVID-19 J&YL g7 fE ks F & (OR:
4.802, 95% CI: 1.249 ~ 18.460, P=0.022).

*2 Logistic @344 FBG & TG/HDL-C 5 COVID-19 &% XUk
. e i 95% CI
ES EIEEF¢ frifiR Wald P OR
TH TR
FBG 3921 1.034 14.379 <0001 0.020 0.003 0.150
TG/HDL-C 15699 0.687 5214 0.022 4.802 1249 18.460

24 ROC wh&3ml WK 1. LLABER FBG 1 TG/
HDL-C A 5048 1, LAEY: COVID-19 KRS A
2 ROC 4k, st R o ih4 T i (AUC)
3 51h 0.871 Fi10.708, — 3 k42 Wi BF AUC H
0.895. H: 1 FBG LA 4.46 mmol/L Jy & 1 I 7
i, O AR S B 00 R 76.9%, 91.2%; TG/
HDL-C fcfE Il A8y 0.782,  HHURR R AR S5 13 43 )
5 63.6%, 70.4%.,
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B 1 ROC #Z&4r# FBG 5 TG/HDL-C ¥ COVID-19
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3 iFig

IR RH, 2 RUBEIRE (type 2 diabetes mellitus,
T2DM) Jf: & COVID-19 & B¢ N AT R4 AR Hi IR
I B TH S (7.8% vs 2.7%, HR 1.49), 1 At
I IS ) BT (3.9 ~ 10.0 mmol/L) 15 3 #2 il
P NE (>10.0mmol/L) FHAET- W] AL M. itk
A, T RE I EARE RN, ABLhT FBG F+ (FB-
G = 6.1mmol/L) 55 SARS-CoV-2 J% & RNA FH 14§
ZERFE], IR, B3R CT s As . RAETR bR
K CD8+ T A A S5 AH G, S 3 0 7 1) [) ZE <
B S TN PR - B ARBIR IR0 K B, A PR
rh 42 0 R A58 & COVID-19 % A BRI FBG # fi
FREX BB ZH I S P AR, A BER 45 (Y FBG Al fig &b
PRI i A e ARE COVID-19 YL R A 2, 3%
5 ZHU % O N RFgE 45 AR — 20, BRI
COVID-19 3 FBG 5k J|& hy & e 2 (B AF7E T
AU OC AR, Feids MR L W 7E 4.74 ~ 5.78mmol/L;
M ABER FBG < 4.74 mmol/L B, 3% H PG T AE

) IR I K 388 T 25.33 4% (95% CT: 2.77 ~ 231.64).
WANEBISEED], COVID-19 8% it &7 IF L
PRI, AR I 2T 88 ek v SO AT 5 4 BRI T 32
AL AR 1O gt S YGR A T
COVID-19 F 35 I RIGYT 2L F rhoxe - IO A% Wi
EHEENE, I HAMCEE S PR, B2
LG R OBE A & A IR DR AR AR COVID-19
() AR 23 AN TH i, X AT RE S B BB IR RS A
PEHRPURC 224 K

[G]} ASBFFE A & B COVID-19 &34 Hh il i HDL-
C %%, LDL-C 5 TG/HDL-C & # J} &5 Logistic
[6] 9 43 #7 5 7%, TG/HDL-C T} & Al fE /& COVID-19
YLl ST fa b R 2 . A il SARS-CoV-2 1 E 42
YL T AN, SIRFES R, Qs AT, W
B FIRAREE, IR A M Zebn oK i BT 4
ik BOME TR A B R AR U A R
AR F A B Wb i 2L r, X AT REFHR o0 R
T COVID-19 AHIHIFF Hr UL 21 4 £ 35 r s B 1L
BE S BML ¥, Ak, HDL-C F&Kif 5 COVID-19
PR R A G, H 5N R85 R R
i A O BESE R B, B T BT I Rk A7k
(scavenger receptor class B type 1, SR-B1) J& SARS-
CoV-2 %5 8 A A= 41 L 1) %l Bl 52 14 . SARS-CoV-2 i
FHIREHGEW S5 HDL 454, REENRIREA
MMM SR-BI ZIRLEGH “BFge” , fedbs
BEUT A B4 66 BRE AR 1YL T A e vk BB 19 DL U
A eI 5 SARS-CoV-2 7 4HPE4E 4 SR-B1 21k,
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BRAM, WEABR . PUEASER " Wik, TG/
HDL-C R AR 4T b 5 WAL A48 14 58 5 S e 5 2R 4K
PURREE, Sahbkobeemsifh . B IR S bIA E BL
TG/HDL-C J+ A5 COVID-19 f #9507
JERBET A 7, I B AE S - Hi I COVID-19
149 29 AU o
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