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Kt (B =ZFERF) S MR BB M NE, 220 MW B

(HZ] HIY MRS 5 COVID-19 BEFSG AR KR, Jiik BB Hr 2020 45 2 H
4 HZE 4 H 11 HAERDUKHILERBESEIZ 10 2 651 4] COVID-19 g 35 FEkk, X b TR M5 2 B & (n=
773) HIEH M E (n=1 878) i N 22 FEAERIE S EAGA JRYT I AIE MG 258, R Cox
[l AR BT LS 2 75 o4 COVID-19 B HUG A R M BRI R, 8538 SR M4l i, %
MLESZH B B AUGE S R RN AT A8 RN FRE W 47 = AR B T (P<0. 05) |, e IiLAE |
R R PERFI A A ZE A AE P s AR AR I IUAE SO L0 Sk B 040 6k 1l B i & A R RN A
T34 i 3 N (P<0. 05) , A1 BE i i) i 2 4E K ( P<0. 001) ; 4 0 Jo 5@ AU | #5585 A8 COVID-19 i
Frh A KA 2017 (2.11,2.24) 2.13 (2.04,2.21) 2.03 (1.89,2.18) mmol/L, As[a] 2 7]
HLES 2 S A G EE L (P<0.05) ,Ff HRfi# COVID-19 il RIS = 1 55 {H AR AIK (P<0. 05) , 3BT
B AP 2 FARPET- R 5[ 1.97 (1.87, 2.03) ws 2. 17 (2.09, 2.23) mmol/L,P<0.001]; £
Cox [AIAREIRL 341 7, 1155 <2. 11 mmol/L J& COVID-19 835 1l J5 A K A4l 57 fE xR 25 (HR =5. 695,
95%CI:2.363~13.725,P<0.001) . &5 fIKIMES 250 COVID-19 35 W A R A9k fa ks 2, 44
TEAIR I % W] RE & i3 COVID-19 F8 35 i A9 B 22 R0 .
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Correlation of hypocalcemia with poor prognosis of COVID-19 based on COX
regression model : an analysis of 2 651 patients

XIANG Hedong, LIU Chuan, KE Jingbin, TAN Hu, ZHANG Limin, DING Xiaohan, LI Ping, GAO Xubin,
YANG Jie, HUANG Lan Department of Cardiovascular Diseases, Institute of Cardiovascular Diseases of PLA,
Second Affiliated Hospital, Army Medical University ( Third Military Medical University) , Chongqing, 400037, China

[ Abstract ] Objective To investigate whether hypocalcemia is associated with poor prognosis in
COVID-19 patients. Methods A retrospective analysis was performed on 2 651 COVID-19 patients admitted
to Wuhan Huoshenshan Hospital from February 4, 2020 to April 11, 2020. They were divided into low and
normal calcium groups according to their serum calcium level lower than 2. 11 mmol/L or not. Their basic
demographic characteristics, results of laboratory tests, treatment, complications and outcomes were analyzed
and compared between the 2 groups. COX regression model was used to analyze whether low calcium is an
independent risk factors for poor outcomes in COVID-19 patients. Results The low calcium group had
significantly higher ratios of mechanical ventilation, extracorporeal membrane oxygenation (ECMO) and ICU
occupancy (P<0.05) ; obviously higher incidences of sepsis, shock, hypoproteinemia, respiratory failure,
coagulation disorders, acute kidney injury, acute myocardial injury, acute respiratory distress syndrome
(ARDS), and even mortality ( P<0.05) ; and remarkably longer length of hospital stay ( P<0.001) when

compared with the normal calcium group. The blood calcium level of mild and common, severe, and critical
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COVID-19 patients was 2. 17 (2. 11, 2.24), 2. 13 (2.04, 2.21), and 2. 03 (1.89, 2.18) mmol/L,

respectively, and significant differences were seen among the patients ( P<0.05). The calcium level was in a

decreasing trend with the severity of COVID-19 (P<0.05). The calcium level was statistically lower in the
dead patients than those survival [ 1.97 (1.87, 2.03) vs 2. 17 (2.09, 2.23), P<0.001]. Multivariate Cox
regression analysis indicated that serum calcium concentration <2. 11 mmol/L was an independent risk factor
for poor prognosis of COVID-19 ( HR=5. 695, 95%CI ;2. 363 ~13.725, P<0.001). Conclusion TLow

blood calcium level is an independent risk factor for poor prognosis in COVID-19 patients. Correction for

hypocalcemia may be an important strategy to improve the prognosis of COVID-19 patients.
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o B 5 IR 9 B I R ( coronavirus disease 2019,
COVID-19) J2& H1 357 B 5 4k 55 2 ( severeacute respiratory-
syndromecoronavirus2, SARS-CoV-2) 5| # 1 & FK 17
B E HAT, BRI
BASTEA W T, B0 B e AR o 7 i 98 2 5 e P —
MR AL T AR BT E A A Ok E S
THAE T 15 2 A B B, ] P B IS A Yk 2 R 1 KU
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fEEEENIE 2 REL, HATE NN T8 SI6T
) S RO AR b ) B I 9 /D, TE DAAE Y ik PR B
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ME57KPE 7 & COVID-19 85 Z 8 B RE i 14 DL J
WG R fER 2R, A B T & BUAHA E T BE H A
RS ), X BT MR PE TR LR,
AWFFE RN 53 B BBk Al L BEBE 2 651 f5i] COVID-19
B IGIKTOR, BRI ES 5 COVID-19 M35 il
JEARBIRFR .

1 #EREHE

1.1 #FRst%

WA 2020 452 H 4 HE 4 A 11 HAEPEZRD R
IEEBE A2 . COVID-19 % AR HEtH 5 D A4
YU IRRHE RIS COVID-19 0 gy AbRiE: ALy
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1.2 #H¥ERE

Bk B bR HEAC I R e P o SR
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B DI REAI I Re R A (BT e O LB R 1T
br % BT) L COVID-19 #5295 73 24 o e 46 A3 5 0 1)
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syndrome , ARDS) | i %3 I 4iF | € I ) fE B % | 555 W
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TH L
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2.1 A& FH

g A 2 651 5] COVID-19 f 3%, 4F#% 60.0 (50.0,
68.0) %, Hir B4 1 347 4] (50. 8% ) , COVID-19 43
Y2 A e W A 1 879 f5i] (70. 8% ) , Hi AU 743 {4
(28.0%) , fEE 5 29 5l (1. 0% ) . ARIMESLHA 773 4,
IEHMASZ A 1 878 ], AR I 5% 20 f8 5 4F % 55 1k L
8] R AR s e R e i e O R R COPD
P I S e T Y BG4 2 8 R IS 4 (P<
0.05) , Hop B A8t g it22 22 5 (P>0.05) . W3k 1,
2.2 k450l EH 4528 COVID-19 &% b F

Med 97 7 X IR E AT I

2.2.1 BEHEERERE RS AHEE e
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FEZ (P<0.001) , /& FEBURNAS & A TR G B AU
FIEA RO LG T 48 b B Sk 5 T TR R L5 2H ( P<0. 05)
SR HEE B BT IE R 85 4 (P<0.001) . fiF
B ThRe kA a5 S B RIS 2 N A PR TG Al R A5
PR e g LR T S I DR 3R A LI 380 1 T I I 55
ZH(P<0.05) ; L fff Jo ks e 45 5 i, I 85 20 af 4 I,
B IS IS T L5 2H (P<O0. 001) 5 &E 1l D) g ks 25
SER IR, 5 IEE M5 2H LA, A1 0045 2H 5 1l D e 1)

56 1T T D o RSB DA B 2 4 1 i vy (P<0. 001 )
D TR HE (P<0.001) o IR IS4 5 1E 5 105
HAE A AR WAL MR RHEL R LT
AR 53-8 M 5 B ) HE bR B B2 5. Wk 2,
2.2.2  BERIT I OTT LT W AR HIE® 1M
B2 LA, AP R A R R A LG A R A
SNt S8 A FH A ICU AR (P<0.05) , BA B =
F MEEE MLAE K 58 L ARDS | FRI 52308 A2 [ e | 2 bk
O U3 L A 08 475 R I A R AR SR RIAE TR
(P<0.05) ; 1% 1L 4% 28 A% B i [A] < - 1E 5 155 2H (P <
0.001), W32,
2.3 COVID-19 & b ® & COX &2 547
R R P<0.05 R EMA N HAA R F| £ 50
COX [ A RY rfv A5 AR 8 1 591 e 0o B 8 I s
Jpg 5 .COPD g sl |1l 45 <2. 11 mmol/L 48 15 il 2 g
P s IR EUIR T 1. 1x10° /L A C SRy 8
>4 mg/L J&45 % JH>0. 05 ng/mL. D K >1 mg/L
PYAF| LIt COX [al A v SR H % A 51 A-SBR T
PEATIRR P 2, M5 <2. 11 mmol/L 18 P4 B IE 95 9
o1 e S R ELAIAE BT 1. 1x10°7/L B C S
FE >4 mg/L J#E5EZF>0. 05 ng/mL. D —F{&>1 mg/L
J& COVID-19 B FFE T S7 fa s [ 2 (P<0.05) , H
145 <2. 11 mmol/L A LIAE K TN COVID-19 i #3E
TR GRS R 22 (HR=5. 695, 95%CI : 2.363~13.725),
W33, A& ILE 1,

F1 ANEHEBEFHAOGITHEFEMBELRIFE (M(Pys,Prs) 41 (%) ]

bR HBIE(n=2 651)

s % 60.0(50.0,68.0)
PR 1 347(50.8)
A 144(5.4)
AR s 93(3.5)
DR 81(3.0)
TP 175(6.6)
152 BH ZE 1 it 94(3.5)
T I FE 819(30.8)
B PR 392(14.7)
VT IS B2 65(2.4)
P52 G SR 35(1.3)
COVID-19 431

R A s A 1 879(70.8)

A 743(28.0)

fEE A 29(1.0)

RIS ZH (n="773) EH M52 (n=1 878) PAH
65.0(55.0, 72.0) 58.0(48.0, 67.0) <0. 001
429 (55.4) 918 (48.8) 0. 002
54 (6.9) 90 (4.7) 0.024
33 (4.2) 60 (3.1) 0.172
34 (4.3) 47 (2.5) 0.010
67 (8.6) 108 (5.7) 0. 006
39 (5.0) 55 (2.9) 0. 007
270 (34.9) 549 (29.2) 0. 004
130 (16.8) 262 (13.9) 0. 059
28 (3.6) 37 (1.9) 0.012
13 (1.6) 22 (1.1) 0.295
452 (58.4) 1427 (75.9) < 0.001
301 (38.9) 442 (23.5)
20 (2.5) 9 (0.4)
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2 COVID-19 B EERMBASEEMBANGHMNIRERE BT ARXNRIFEE [M(Pys,Prs) , B1(%) ]
Eizgan S (n=2 651) fRIMESLL (n="773) IEH MLE52 (n=1 878) P {H
TR
H A %010° - L 5.70 (4.70, 7.00) 5.80 (4.70, 7.38) 5.70 (4.80, 7.00) 0.091
A i 4/ 10° - L 3.51 (2.71, 4.63) 3.92 (2.81,5.30) 3.40 (2.67, 4.36) <0. 001
I 4 a4/ 10° - L7 1.50 (1.13, 1.88) 1.22 (0.89, 1.58) 1.61 (1.26, 1.98) <0.001
MLr /g - L7 124.00 (113.0, 135.0) 119.8 (107.0, 130.0) 125.5 (116.0, 136.0) <0. 001
Ii/MR/10° - L7 224.30 (183.0, 272.0) 230.5 (176.4, 288.3) 222.0 (184.0, 267.0) 0.239
M C R /mg - L7 2.24 (0.79, 8.320) 7.50 (1.84, 34.44) 1.60 (0.64, 4.23) <0.001
K452 )5 /ng » mL! 0.05 (0.03, 0.12) 0.09 (0.04, 2.54) 0.04 (0.03, 0.07) <0. 001
T BE UL 2R 1 I/ng + mL™! 0.01 (0.01, 0.01) 0.01 (0.01, 0.02) 0.01 (0.01, 0.01) <0.001
WL 1 /ng - mL™" 4.61 (0.09, 8.69) 4.71 (0.06, 10.85) 4.58 (1.48, 7.93) 0.392
WURR /10 - 17! 47.80 (34.00, 70.00) 45.00 (31.07, 71.85) 49.20 (35.70, 69.50) 0. 002
B BFI4M K/ pg + mL™! 0.01 (0.01, 33.18) 23.81 (0.01, 70.04) 0.01 (0.01, 20.22) <0.001
MEH/g - LT 64.80 (60.70, 68.60) 60.50 (57.02, 64.00) 66.40 (62.94, 69.70) <0.001
H&EM/g- L 37.75 (34.80, 40.30) 34.07 (31.20, 36.45) 39.00 (36.70, 41.20) <0. 001
AR AU - L 23.10 (14.62, 37.92) 25.47 (15.33,43.40 ) 22.10 (14.20, 35.48) <0. 001
R AR AR/U - 1! 19.70 (15.60, 26.40) 21.90 (16.58, 31.18) 18.98 (15.35, 25.20) <0.001
WAL/ mmol + L7 9.40 (7.26, 12.25) 9.12 (7.04, 12.20) 9.50 (7.30, 12.29) 0.137
BRI AR/ U - L 175.90 (151.1, 212.7) 203.20 (164.8, 267.2) 169.70 (147.6, 198.6) <0.001
PR# %/ mmol « L' 4.40 (3.63, 5.46) 4.68 (3.65, 5.96) 4.32 (3.62, 5.23) <0. 001
JWLEF/ wmol « L™ 64.00 (54.80, 75.34) 65.27 (55.50, 77.58) 63.40 (54.53, 74.90) 0.015
i/ mmol + L™ 4.25 (3.97, 4.54) 4.14 (3.82, 4.45) 4.28 (4.02, 4.56) <0. 001
f§/mmol - L™! 141.60 (140.0, 143.1) 141.10 (138.7, 143.0) 141.70 (140.3, 143.2) <0.001
/mmol - L™ 106.10 (104. 1, 107.8) 106.00 (103.3, 108.2) 106.10 (104.3, 107.6) 0. 603
f/mmol + L”! 2.16 (2.09, 2.23) 2.04 (1.98,2.08) 2.20 (2.15, 2.26) <0. 001
R I 58 DR 1/ 12.82 (12.25, 13.58) 13.26 (12.51,14.11) 12.69 (12.16, 13.38) <0.001
T AR 438 0L 35 T ) [/ s 28.03 (26.15, 30.10) 28.17 (25.98, 30.39) 27.97 (26.22, 29.90) 0.238
THEHF/ g - L 2.97 (2.62, 3.39) 3.21 (2.80, 3.72) 2.89 (2.57, 3.25) <0. 001
YRR 1L I 4]/ 15.19 (15.19, 16.00) 15.72 (14.93, 16.63) 15.01 (14.38, 15.71) <0.001
D 8k /mg - L7 0.41 (0.20, 0.86) 0.72 (0.40, 1.68) 0.33 (0.18,0.64) <0. 001
HIT I
P 82 (3.0) 73 (9.4) 9 (0.4) <0. 001
fa ARSI A 4 (0.1) 4 (0.5) 0 (0.0) 0.002
ICU 96 (3.6) 67 (8.6) 29 (1.5) <0. 001
It RIE
JHe = L AR 26 (0.9) 22 (2.8) 4(0.2) <0.001
I 1 25 105 (3.9) 83 (10.7) 22 (1.1) <0. 001
N 31 (1.1) 28 (3.6) 3(0.1) <0. 001
ARDS 95 (3.5) 75 (9.7) 20 (1.0) <0.001
BT 60 (2.3) 54 (6.9) 6 (0.3) <0. 001
Xk 162 (6.1) 85 (10.9) 77 (4.1) <0. 001
IR = MfE 27 (1.0) 16 (2.0) 11 (0.5) 0.001
LB R 47 (1.7) 24 (3.1) 23 (1.2) 0.001
5 I A 41 (1.5) 21 (2.7) 20 (1.0) 0. 002
A 13.0 (8.0, 19.0) 17.0 (11.0, 23.0) 12.0 (7.0, 17.0) <0. 001
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*&3 COVID-19 EHEIFETHEREZE Cox B3R

B Cox [ )R

L% Cox [al)f7

2Ty
HR 95%CI P i HR 95%CI P i
AR 1.053 1.030~1.077 <0.001 -
Pk 1.958 1.135~3.378 0.016 -
WA 2 0. 893 0.280~2. 853 0. 893 ot
TR g 1.048 0.256~4.296 0. 948 %
O T 1.384 0.433~4.423 0. 584 o %
e 3.443 1.827~6. 489 <0.001 2.338 1.225~4.462 0.010
COPD 3.500 1.654~7.408 0. 001 -
8 I S 1. 800 1.082~2.995 0.024 -
SR 5 1.524 0.837~2.775 0. 169 Feik
P A 5 o 2.032 0. 635~6. 499 0.232 Feie e
M R s 6.137 2.440~15.436 <0.001 3.029 1.166~7.871 0.023
e A< 1. 1x10°/L 8.799 4.730~16. 369 <0. 001 3.129 1.638~6.014 0.001
HAE C TR >4 mg/L 11. 007 4.701~25.772 <0.001 2.637 1.072~6. 487 0. 035
W4T 2 [ >0. 05 ng/mL 6.677 3.694~12. 068 <0.001 2.732 1.481~5.041 0. 001
1M4%<2. 11 mmol/L 6.320 3.658~10.919 <0.001 5. 695 2.363~13.725 <0.001
D “E> 1 mg/L 14. 389 6.142~33.710 <0.001 1.862 1.045~3.319 0.035
iR 0. 856 0.380~3.153 0. 653 E SuEE
100+ 2.17 (2.11,2.24) 2.13 (2.04, 2.21) .2.03 (1.89,
2. 18) mmol/L , A[E]IIf RZE BRI COVID-19 £ 2 ifil 45
N —— KT BAEAE 2 5% (P<0. 05), 3F HLEHHE 0 5 P<
5% g0l — A 0.05 , W COVID-19 {15 PR £ 80 i o 1 1 4% 1
ﬁ HR=5.695, 95%CI: 2.363-13.725 BAIC, WL 30 deAr 60 BISET SR, SET AR A MBS ()
707" p<o.001 MRTFARFET %[ 1.97 (1.87,2.03) vs2.17 (2.09,
0 2.23) mmol/L,P<0.001], iL1& 4,

0 5 10 15 20 25 30 35 40 45
i [El/d

1 2651 %] COVID-19 &R AETFREZ

2.4 MRMEHHT

B A H S MR IEARSE (r=0. 547,P<0.001),
HE H 5 mA5 2 EAH X (r=0. 609, P<0.001) , #fE 40
A5 8% S EAH DG (r=0. 277, P<0.001) , i fH C
SR 5 IS & R OG (r=-0. 365, P<0.001),D
TRIK S MG 2 ARG (r=-0.221,P<0.001) , &E Ifil
Jitg iU IS ] 5 0 8% £ A OC (r==0. 175, P<0. 001) , £k

AR DL 2,
2.5 ARREEXA COVID-19 B HVU A RRE & H
ofn 45 7K P 2 b6

B 70 R e T R R 04 AL K SF235 A

3 it

ARG A DK L BEBE R 2 651 £ COVID-19
S BRUT LVE 75 & U B2 5 COVID-19 8 2 Ilm K™
R DL S PR G B OC &R, 45 R R B A Tk
<2. 11 mmol/L 2 COVID-19 A EL i J5 fb it 57 5 j6r PR &
(HR=5.695,95%CI ;2. 363 ~13.725,P<0.001) , If1 45
WEE<2. 11 mmol/L AR 773 4], 38T NECh 54 4],
JFLHE 6. 98% , I 2 = T 1E & L4541 (6 1,0. 3%, P<
0.001 ) , [m] B I 1L 25 2H K 50 & A= %8 L ARDS & A 8 I
W R vy AR R B SR ECMO 3R ICU AfE%
BE R[] 2t O WU A & A= 28 B I Bl e R fig i A= 32
2 8 TR IMLES 2H (P<0. 001) o FRIIIK ML 45 A HESE
ToHR W 5 RS E YIRERE A
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5 o = 0.609, P<0.001
2oyl S 10277, P<0.001 - RO, B,
= L e
& 39 & 0
52 §40 : %
= 5 .1=0.547, P<0.001 o
1 11 20
0 ' . ] 0 . . . 0 : : .
1.5 2.0 25 3.0 1.5 2.0 25 3.0 15 2.0 2.5 3.0
1M1.4%/mmol « ! A 1f1.4%/mmol 1! B 1145 /mmol + L C
60+ 7, 300 25.
L Al . .
7 | 2 200 e 0.365, P<0.001 £
gm- B 0.221, P<0.001 ﬁ i Z
<  m0eel, 0. =100 %
: A = ’
o 0 2. L ) .
= 50 Coe—— 30 B 5 r=-0.175, P<0.001
s > e 3 1004 Ii4%/mmol - L 0 . . .
15 2.0 2.5 3.0 L5 2.0 25 3.0
1L E%/mmol - L™ D E 1145 /mmol « L™ F

Acheminit s Mt ;B. E KA 5 5t ;C. 8% a5 504X ;DD ZRIKS hs5egtax ;B A2

C RO Y 45048 2 0 F . sk fo B R B 19 &5 2 45 64 48 % 1

B2 m$55HAMLwE0NIERIEERX S

3.09
e
2 2.549 ab
£ a
=
g 2.01
=

]5 1 T Ll

BRI Ay R fEE A

a:P<0.05, 5 R % 38 A re 4 ;b P<0. 05, 5 & & ph#x

B3 COVID-19 BEARREIEKRERHMI5KF

IR A5 1) COVID-19 fR 3% L i =k A 45 R g
71 IR EL R D AR 1 ILAE | R AE A1 5 (CRP) F1 D
TIRAUSET o X 53R 10— 11 JHRGE I BiLE A R
COVID-19 BF L=t A4 R —2, IfiG CRP.D —
RRIK T, 7 B e o 5 B AT RE 5 RS 1 2 RAE
SRR I BER > o  RE e 5 R A E— R4
P, 38 e TR T AR P BT A AE 2 PR 5, 33
AR IR Je B O I, X BAR 0 Al i R K
B B B A R A AR IR £ A
TR B AR R T R (8 LS R o SIS
TS At R X5t 2 A S R R
T R EE MG EURE , 51E ARDS MIZ 4 E EKil

3.0

N
W
1

éé
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