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[ ABSTRACT] Aim  To investigate the changes of myocardial injury and cardiac function in severe patients with
coronavirus disease 2019 (COVID-19). Methods Retrospective analysis was performed on the clinical datas of 36
COVID-19 patients.  According to clinical classification, the patients were divided into severe group (n=4) and mild
group (n=32). Collect the patients’s general clinical datas and the status of the consolidated basis of cardiovascular dis-
ease, the patients’ serum creatinie, myoglobin, lactic dehydrogenase (LDH ), creatine kinase ( CK), creatine kinase
isoenzyme ( CK-MB) , troponin T (¢TnT), N end of B-type natriuretic peptide (NT-ProBNP) , c-reactive protein ( CRP)
levels, and echocardiography measurements of left ventricular and right ventricular function. Results The in-hospital
time in the severe group was significantly longer than that in the mild group (Z=-3. 183, P=0.001), the incidence of di-
abetes (x> =13.056, P<0.001) , the serum levels of myoglobin(t=5. 284 ,P<0.001) , CK(Z=-2.267,P=0.023), CK-
MB(Z=-2.140,P=0.032), ¢TnT(Z=-2.134, P=0.037), CRP(Z=-1.892,P=0.041), NT-ProBNP(Z=-2.467,
P=0.014) and right ventricular Tei index(¢=5.256,P=0.023) were significantly higher than those in the mild group.

There were no significant differences in LVDd, LVSd, LVEF and left ventricular Tei index between the two groups.
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Conclusion The morbidity of diabetes in patients with severe COVID-19 was significantly higher than that of patients with

mild COVID-19, while patients with severe COVID-19 had some extend of myocardiol injury and impaired right ventricular

function.
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1.1 HRIFH

] B A7 2020 45 1 A % 2020 £ 2 A @K
FHEEAEERERA DL A COVID-19 £ 1 iE K
Fort, RBER2BEEZ P N ER A (n=4) %
BEA(n=32) , HPBEALFERE (n=22) ¥
#HA (n=10), FrH &K H L &EAE COVID-19,
COVID-19 i B Bk 5 BE R L AR E R
SEGH(HBERR R ERLORLITF E (R
TEABOYY, BELHAESB(FEFRLE
B 96 16 2018 5T )Y, 4B KR I B AR R A
RN ENEFEKZELEXT 7.0 mm/L, & & 2
h ot 8K F 11,1 mmol/L 2 # 4 K & #t B HL
PEAT 11,1 mmol/L, 7 JF 4 Wi AR N 454 T 71
(U FPHEE-—F.OREETERI R EYLAE
b — X EFERR IR E AT 0% , QERAE Y
KA I A0 ALAE 0 3F HLG e 4R R BRIE MG AL
MO LT &l &8 A IR
N B E R LR R R E R R AR, T A A
HHEHHNEIRLE BERREZGENESHE

B3 4 e 2 h R b, FF AR 9F o ofn ¥ B 2 R
HoAAELE DREAERNEEELE, &
NS 79 S TN i & v e - A I R
BREHAMECNERL L, AFXRCETHFEK
FHERAERBEZRA2FH, BT REF5
M, mERERREZRLSLRERLLE,
1.2 —fiRF RIS

B TR A R AR ENTE B — R F
BLoEFEER B B ERE BRRELE EOH
&, WEAF N i E AT, RGBT
Ja v ALEF L4 & & FLER I & BE (lactic dehydro-
genase, LDH ) | AL B % B ( creatin kinase, CK) | AL B
W B | T B ( myocardial creatine kinase isoenzyme,
CK-MB) . & AL AL 45 & @ T ( cardiac troponin T,
¢TnT) .C K Ji Z& @ ( C-reactive protein, CRP) N &K
3 B AL A48 Ik J& ( N-terminal brain B-type natriuretic
peptide , NT-ProBNP ) 7K,
1.3 KE8FLIERN

KR Z5NF CD-8 HE 5L HAF LU,
WK SA2 MMEH 2.0 ~4.0 MHz, i B HENK
F2ah NERKRFRZ s AN, BEXER
BN & Tr k5% £ EEE G E 4 (ASE)2018
FERAE(RAZBE s ARMEEF, &
HECFEMI S ZMENL, THEFACEKET
TN E AN FE 4K KNAE (left ventricular end
diastolic diameter, LVDd) , 72 & F 48 48 K A 42 (left
ventricular end systolic diameter, LVSd) , 72 /& % 4f i
7%% (left ventricular ejection fraction, LVEF) ; T4 28
WO T, R UM B = R IRAL M AL A
M & = 2k 38 20 0 48 3 L % (tricuspid annular plane
systolic excursion, TAPSE) (H 1); B ¥ ZRK L E H
Y448 % & B T 1% (tissue doppler imaging, TDI) # &
iy 5 R, A E Tei 8N EF = BAFLXET =
RMGRTE G Z R EFEL LK ZRBT MBS
S I KL A 100 mm/s, TDI 3 & fkod 7 K 2
TZRMFA BB ML, BN ABA 3 MR, K
Y5 Sa W, 4T K FH Ea B, ST KB Aa %, N &
Aa W ET — Ea WA FEH (a’) , X Sa WY £ L
B (b)), A E Tei 188 =40 FF 5% H
i 8] (isovolume contraction time, ICT) +#& & % % K
47 5K Bt 8] (isovolume relaxation time, IRT) ]/ 4f i A
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B 1. =R MK 45 HA L7 (TARSE)
Figure 1. Tricuspid annular plane systolic excursion( TAPSE)
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Figure 2. Tissue doppler imaging ( TDI ) measuring right

ventricualr Tei index
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& | SPSS19.0 24 xt 52 B $t 4E $EAT 40 1t 5
500, KA W AR B 3k a3 20 ORI A IR L
HATRE, FEESQAHITERH U xxs X7,
Al B R A SLER 0, FEAPAWNITE
TR M(Q,, Q) %k &, 4 ¥ % & F Mann-
Whitney U #k fe e 36, 2 X T EH G 2t (%) %k

TOABRERA X B, U P<0.05 K £ 7 A %
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2 # B

2.1 WAHBEHN—RIGEREROILER

AL COVID-19 #1235 36 ], HEAIZ 4
B, 4FiY 63.75+9. 53 &, Hod Bk 2 9, Lotk 2 i,
BRNEL 32 ), AR WS 41. 2216, 62 %, B 14 4], &
P18 i, BRI AR B i ) (B 25 K TR e 4 (Z =
-3.183,P=0.001), B FH W (1 =2.635, P =
0.013) BRI E (x> =11.056,P=0.001) . Ifi
BN E I (1=5.284,P<0.001) .CK(Z=-2.182,
P=0.029)CK-MB(Z=-2.140,P=0.032) .cTnT(Z
=-2.134,P=0.037) .CRP(Z=-1.892,P=0.041) .
NT-ProBNP /K¥-( Z =-2.467,P=0.014) ¥ i & &
TR, WAL I AR R e O AR R S
Al i AR UEF(E . LDH & CRP /K2 % h
BEME(PY>0.05) (% 1),

x1. MAREEMIERZRLLER

Table 1. Comparison of general clinical data between the

two groups
I EAL

M 2

i H (n=4) (n=32) v/Z/x* PAd

FWR () 63.75+9.53  41.22%16.62 2.635 0.013

B (% ) ] 2(50.0% ) 14(43.8%) 0.278 0.740

LR (% ) ] 1(25%) 5(15.6%)  0.883 0.124

Wi i (mmHg) 133.0+16.2  132.0+16.5 0.108 0.915

#73K & (mmHg) 77.5%9.6 86.3+11.0  1.523 0.137

-1 % 3 ,

PEPBRKIE (om0 0112 10135119 0.704 0,486

Hg)

WEIRIE[ B (% ) ] 3(75%) 2(6.3%)  13.056 <0.001

T 1(% ) ] 1(25%) 4(12.5%) 0.965 0.078

WLEF ( umol/L) 80.5+32.8 73.3x17.4  0.704 0.486

B i) () 24(20,26) 13(8,17)  -3.183 0.001

WMELLEH (pg/L)  154.9+75.4 60.6+26.3  5.284 <0.001
253.5 216.0

LDH(w/'L 0.529 0.597

(wL) (168.0,385.5) (178.0,254.3) ? ?

245.0 68.0

CK(wL) (98.0,510.8) (53.0,107.5) 2.267 0.023
37.0 12.6

K-MB(u/L -2.140 0.032

¢ (wL) (16.8,60.8) (11.0,16.2) 0 0.03
8.71 3.3

“TnT (ng/L -2.134 0.037

¢TnT(ng/L) (5.6,11.5)  (1.5,5.7)

. 33.9 6.3

CRP(mg/L) (3.6.57.6) (2.0.20.4) 1.892 0.041
212.6 53.14

T-ProBNP L -2.4 .014

NT-ProBNP(ng/L) 117 3 1035, 1) (7.85.122.3) 67.0.0
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x2. MABRERTAEMAENLIERAEL

HIRIT 5 IR IT AT LTE JLAL | CK, CK-MB,
¢TnT ,CRP NT-ProBNP /K- % FR&(#2),

Table 2. Changes of biomarkers before and after treatment between the two groups

A UEn il

Ei=ga

IRYTHI BITIE IBITHI BITIE
JULIEF ( pumol/L) 80.5+32.8 78.3+22.4 73.3x17.4 68.5+33.4
WA H (ng/mL) 154.9+75. 4 36.3+3. 8" 60.6+26.3 59.8+22.7
LDH(uw/L) 253.5(168.0,385.5)  234.5(158.6,324.4) 216.0(178.0,254.3)  223.4(159.7,279.5)
CK(u/L) 245.0(98.0,510.8) 65.3(42.5,89.4)" 68.0(53.0,107.5) 63.4(28.1,87.4)
CK-MB(u/L) 37.0(16.8,60.8) 12.4(10.3,25.6)" 12.6(11.0,16.2) 15.7(12.8,33.4)
¢TnT(ng/L) 8.71(5.6,11.5) 2.8(4.5,5.7)" 3.3(1.5,5.7) 3.2(1.3,6.9)
CRP(mg/L) 33.9(3.6,57.6) 5.4(3.3,6.7)" 6.3(2.0,20.4) 4.8(3.2,6.7)

NT-ProBNP (ng/L) 212.6(117.3,1035.1)

23.7(5.2,33.8)"

53.14(7.85,122.3) 34.5(11.3,54.8)

a } P<0.05, 5EMAIRIFRTHEL

2.3 WAREREEFOHESERILR

EARA A0 Tei B 2 5 THRHAEA (¢ =
5.256,P=0.023) , N4l ¥ LVDd \LVSd ,LVEF | /£
022 Tei 4840 TAPSE W22 7 gt (P 3
>0.05) (%£3),

FR3. MABREFBROINEERILE
Table 3. Results of echocardiography between the two groups

ety A LZS | tfd  PMH
LVDd( mm) 46.82.6  44.2+4.2 1.157 0.255
LVSd(mm) 29.8+2.5  28.2#5.3 0.575 0.570
LVEF(% ) 65.246.9  68.9+5.9 ~—1.147 0.259
A% Tei 3840 0.46+0.33  0.42+0.15 1.275 0.331
TAPSE (mm) 37.4+6.3  35.8+5.6 1.287 0.231

FiaE Tei 36%% 0.82+0.33  0.51+0.28 5.256 0.023

bWiE COVID-19 75 [E N % A DL S A 5t & 2k D,
Je AN F B MR COVID-19 B AR LA 5
O RO TIREA A, H 12% 1) COVID-19
HE RS E A I(high sensitivity cardiac troponin
1, hs-cTnl) Bl 7+ ,33% ~73% 4 CK-MB FHi5tt .
G RN U SRINY|7 Ta =r e | A
HU . AWFFEh COVID-19 BB H LA .
CK .CK-MB Al ¢TnT /K- & 2 5 TR e, 278
R —E R 0O WL 40, 5 DA (R i
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5. KT COVID-19 5L WLIR 5 AL HI H i A
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(ACE2) 3Z A Jsk Yt B 2 51 2 0 LA i 452 405 A3 G
ACE2 ZARAEAR N IZAETE %32 AR AR G B A 5 il
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JiE AT, RECAN I IR 73 i e A T R 2 2 B 2
TR JEIR T X AEXT COVID-19 H 1 7 1
A A B TIESE T R & PR R A R BN B
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Jo Hh -, & B PR A IR
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B Z S HADESY o O IR PR | e
9 1P L 2 7R ity o 5 35 Al 9 100 B 35 2 et il
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() B R B 3 o TR BB, 5 R R R T g . Db
PRI EEE TR IR LT QAL & R A4
PG T A I H1E il R s @B IR A I 5 AE Il
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i F SR SR A I U8 B 55 0 Ak i 2T 8 1
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BRI R E COVID-19 H8 35 o &, 7 51 AR PR 9
FEE I P9 1) B B 1 A B

NT-ProBNP 7E.(» /] 3 vt I 52 P 430, HooK -
REAZ S Ny & BE IR ) B RIS O, AE G IR )2
F00 77 3 112 W 7 R B (%) A DR % TS Y TR
FEIST 0 Tei FEBUUFR O UMD 5, L8 51T
P ZR s FF Ik DI RE B P bR . 138 bR v] LA N
UL EDRE, EASZELE R DR R
FRAR 35 465 DR R S, 1) b0 25 T A A DA 4 4L v A
WA, R L2 2235 ) AR i Tei $8 55, 454 &7
i, LI 25 SR v S BB AN B NT-
ProBNP 7KF-38 25 DL K A DI RERE0E 3R 1A N
FRAT R AR W E I AR S & B COVID-
19 F A E (1) NT-ProBNP /K - . 2 5 TR B AL
#, HA0% Tei 8808 &, U] COVID-19 H AL
FHAHOIREWGE . 220 %= ) LVDd, LVSd | LVEF J
e Tei F8EUHE WAL IR] 25 5 70 W &k, 7R Z20
UifeR2Zsgm , ERIA AT E 2K CK,CK-MB cT-
nT CRP DL J% NT-ProBNP 7K F-%53A 77 Hi 35 F A%,
FWFEE COVID-19 BF RG5O I RER T

ZE L TIR AW 5T 1Y 25 SRR R A COVID-19
BB RS BB R E COVID-19 [BRF T i, &
BB O WU A — o B2 B i 05, oA 0 D g Az
P, e R RCTGA R v 7 s B X0 UL I R 47
DIREMIMR AL AR SCAS JE 2 Ah S8 AR i e ) e 7 AR
SRE B D I T B RAE R RGN LARHIE
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