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[Abstract] Objective To investigate the cardiac presentations and the possible influencing factors of severe
and critical coronavirus disease 2019 (COVID-19). Methods A retrospective study was conducted. Patients with
severe and critical COVID-19 admitted to the Eighth People's Hospital of Guangzhou from January 21st to February 24th
2020 were enrolled. According to the clinical classification, the patients were divided into severe group and critical
group. The myocardial injury markers, such as lactate dehydrogenase (LDH), aspartate aminotransferase (AST), creatine
kinase (CK), cardiac troponin I (cTnl), myoglobin (MYO), MB isoenzyme of creatine kinase (CK-MB), B-type natriuretic
peptide (BNP) and electrocardiogram (ECG) changes were compared between the two groups. Results A total of
55 COVID-19 patients were selected, including 15 critical cases and 40 severe cases. The patients with severe and
critical COVID-19 were male-dominated (61.8%), the average age was (61.2 1+ 13.0) years old, 83.6% (46 cases) of them
had contact history of Hubei, 38.2% (21 cases) of them were complicated with hypertension. There was no significant
difference in baseline data between the critical group and the severe group. Myocardial injury markers of critical and
severe COVID-19 patients were increased in different proportion, LDH increased in most patients (20 severe cases
and 7 critical cases), followed by AST (16 severe cases and 5 critical cases). There was significant difference in the
number of patients with elevated CK between severe group and critical group (cases: 1 vs. 4, P = 0.027). Abnormal
ECG was found in 39 of 42 patients with ECG examination. Nonspecific change of T wave was the most common.
Before and after treatment, 9 of 15 patients with changes of ECG and myocardial injury markers had oxygenation
index less than 100 mmHg (1 mmHg = 0.133 kPa), and the prominent changes of ECG were heart rate increasing and
ST-T change. Conclusions The increase of myocardial injury markers and abnormal ECG were not specific to the
myocardial injury of severe and critical COVID-19 patients. At the same time, the dynamic changes of myocardial injury
markers and ECG could reflect the situation of myocardial damage.

[Key words] Coronavirus disease 2019;  Critical; Severe; Myocardial injury marker; Electrocardiogram

Fund program: Guangdong Provincial Novel Coronavirus Technology Public Relations Emergency Special Project
of China (2020B111105001)

DOI: 10.3760/cma.j.cn121430-20200527-00415



* 230 -

FRAEFE TG A B EE S 2021 4F 2 H 45 33 3545 2 18] Chin Crit Care Med, February 2021, Vol.33, No.2

B R B i A CHORE I 28 ) LUK 0% Z 0128
TR, AR B ZTE RN 1 S B PR A (5
RRAR AR , ™ 5 A PRE Ry PRI 25 G AIE (acute
respiratory distress syndrome, ARDS). feEE AR v . MELLAIE
AOFR IR PR | B I D RE RS S 2 28 B D RE IR
WF5E 4 75 6 IR B Bk AR L 6 B 20 2L 1 A, e
2~ 4 JAJF ik nTRES | ™ A JAE RN (AR IR 7 U™ ),
SEUI LU E R D AR AL SR N, S B0
LEOTERINENY - FEFF 5 2

VT B I PROF ST T B0 M5 5 04 490 7 At
SR SRR AT I PR BRI AR 2 B (e DL
MR GRS, U HIE T A / f T A A8 38 O U 3 7T g 2
FEORTE B SET IR . ARSI A BE R Y
AL/ e T AHE T 28 A8 O WU Db s AL v [T AR
AHEAT R GE oA AR A / e AT 48 A0 2 B B
FIRER MR R
1 X&57%

L1 BFFEXS G AWE5E Sy [l B BF 5, 6 AR Big 2020 4F:
1A 21 HE 2 A 24 HUGAER / G RHT a5 825 1
RRFFERT G HERR A O WUREZE O IRMEIR TE L K 16 % LA
TARBAERE

1.2 (BB ARG BEA bR, 2 EBEAE B2
2t (LS £ 202001134),

1.3 WSS T B E TEARE Y H 34T 170 U b
BYR A, LR R A E IR L A (aspartale aminotransferase,
AST). F fig I & i (lactate dehydrogenase, LDH ). WL R 1%
fiff (creatine kinase, CK). JJl I & M (myoglnbin, MYO). >
WUILES & A T (cardial troponin 1, ¢Tnl ). LR 3% A [F] T fi
(MB isoenzyme of creatine kinase, CK-MB) #1 B % 4 FR Jik
(B-type natriuretic peptide, BNP) 4%, &4 & B EAT T 0
HLEI RS A 5 TRy i R il B S A 1O U G bR i
OHLE WX SR A OCER AT 40T

14 Gl R STATA 13.0 Goi b 380 . 11

RO LA + bR s (ts) Fow, LI HCAER T 0 4
55 HEIOR AR i 4 R AR AR x C R
P<0.05 HESFAGIFE L,

2 g B

2.1 55 UEE R / fe H R R A A% £ I R R A (3R 1) - F
FEHAMRIAR BEWSCIR 297 (18Tl 48 LA , MR 4R 1Rl 5 T 2B fd e 22
AL AT GRS T 98 1297 07 58 GRATEE 7S h))
XFEFE AT WA R IG R 8, Forhfa sy 15 4], Fm
405l 55 B R / e ERLRE LIE oM =, b 61.8%(34/55);
AR 33 ~ 86 %, (6121 13.0) % 5 46 171 (83.6% ) A 1L
Hefih sk 5 KW EN 2 1~ 15 d, P (5.9+3.4)d ; 36 )
(65.5%) A IF-FERNTER , AR LR O BEDRAG | e R as . BLAR
fEmABH SEMBE 2 LR R H g0 E X
(# P>0.05), (HHE R / 5 5 R 85 & 1R & 2% (38.2%)
i i T AR .

2.2 55 FIERL/ fa AL 5 B ABE Y H O LB bR
WY (F2)  BR/ fEFE BB E OB RS AR
IR T, LDH Fh i iR i 2, L& AST, (HA T
DA bR B, WA CK Thm R B P AL ) 22 5 5t
TR L (P<0.05), B 1 8 #H CK Fhm i 10 f5 15
ZHE LIRS, Foft M ir ST = AR T 5 A5 IE
WSHE LB, M E] A HERR 2GR 52 . BNP IS
TATIMELA AT AR AR g 2 B et T RE AR
4 XTI e BNP THE R 2 —.

2.3 55 AL/ f dRHE A8 HR A ABE 24 H O HL R R
POA 1) 0 R R AR B 1968 4F i AL T4 20 21 (World
Health Organization, WHO) il 3T A9 HH & 953500 L I it E A 1
325, 15 PG BB F P AT 12 WIEAT T OB ER A, o
11 R ILS8 5 40 B R R o 30 kAT T .0 B IR A,
o 28 BRI H . ORI H RIEH LR T AT
s, HOh Q/QS I DA LD AL SRR fa
RIFITE R B E A 2 R AL B sl 32 R A 010 45 S
PRI I e i R

x1 S5HERSRERHEBRFESIHRBZNIERT SR

gl 1%k P () AR L Ak sl KREE L FEmlER ()

- (f) BrE Lotk (% ,xts) (f) AffE] (d, 2 +s) mILE B EORR HoAth
AL 40 22 18 60.0+13.0 32 6.2+32 14 5 2 5
fo E A 15 12 3 64.5+12.8 14 53440 7 3 2 3
x /i1l 2.889 1.140 3.486 -0.900 0.629 0.075 0.227 0.075
P 0.089 0.259 0.062 0.372 0.428 0.785 0.633 0.785

*®2 S55HIERESRERNMERFEEMREBZENENOINBGIREOASER

A5 B (F) AST Fh (F1)  LDH Fhm (1) CK T (1)) ol F1 (1) MYO FHi (1)) CK-MB Fh# (1) BNP 7 (1))

k| 40 16(39) 20(39) 1(39) 2(30) 1(27) 2(31) 3(8)
fe R 15 5(15) 7(15) 4(15) 2(11) 2(11) 3(12) 5(8)
x o 1H 0.270 0.092 4.896 0.257 0.702 1.373
P 0.604 0.761 0.027 0.612 0.402 0.241

T 2 AST R R E R A F, LDH JFLER I , CK g JULFRILHE , o Tnl O WUNLES AR A 1, MYO SHLTE 1 , CK-MB 4 JULHR 18 it [ T,

BNP 2y B RUHPRIK 5 155 N A S0 85 B 5 28 LRy



PR TG AR EE S 2021 4F 2 H 45 33 445 2 18] Chin Crit Care Med, February 2021, Vol.33, No.2

- 231 -

0@@‘ %@;‘?‘ @(@?‘ &S& égsz

B 8
& S
& T F

\ %
Qo X % g
© & § \gé}’ @4; \\}45’\/\ Qﬁy
&
SO E R

TE DR aLR. D B | IR,
FAb GG R AR | B2 R B A R

1 55 PIER / SERFEGDRREM R B L
ABE4 H.Coe KB

2.4 15 {5 H AL/ e AR T A% 8 A 1 I R O LR
Yikr &AL fL R A AR (18] 2) - 55 IR / fE TR R
A 15 BIFEIRYT R B A2 A 7O s VR LA 5 4 A
9 {51 Jhy L E IR 4 I AE (42045 95 #0<100 mmHg, 1 mmHg=
0.133 kPa), Hor 7 (47 B 48 A5 M I HLA B <R YT . 4
BHEE<100 mmHg 119 9 il f& 5 4 B B 1T O U Ak
Yoot Horb 8 R Bl H PS4 T 100 mmHg < (46
K <200 mmHg 1) 2 1] & 2, O WU B b 35 40 R DL T s (2
AT AR, 200 mmHg< %A 45 #0<<300 mmHg
43 ) £ AN 1 51 S LA A s i P B B T L (HL 3 1)
WIE TR R 1B ETER=300 mmHg O
HL AL WU bR s D X A WL AR f - 5 A L TRT B2 Sy
ORGP ST-T BEfU2E 1 T )& iR Ry 2 0, =
b3 A5 BB Q L M A 2 Gt o O WU b i 1 24
BT AL B R Tl JHE R IEH 251
80 1% , A By 5 IS Lo g LT

W A AR <100 mmHg (n=9)

M 100 nmHg <A #4454 <200 mmHg (n=2)

B 200 mmHg <4 44540 <300 mmHg (n=3)
W A A% =300mmHg (n=1)
9

9

ke (f41)

SO LR

TE DR AR S0 did L AT 5 1 mmHg=0.133 kPa

2 15 IER / EERAFHEATRBEMR B RENEG
DR GRS E R ZE

2.5 FEIT . HE 2020 4F 2 24 H, 40 {1 5 AR H 24
B, 32 A A B 15 915 5 R AR rb AR e e ] R K
B2l A, 6 {ﬁﬁ?ﬁgﬂ‘ﬁﬂfﬁ/ﬁ%(eXtracorporeal membrane
oxygenation, ECMO) RIT R 1  82 B HAE R R E NG
JERE I il 3 A B I RE B MISET:, 1 5] ECMO ALK
Ty, 4 B AR B R ARE T R KR WG O
Jew BRI R RN
3 3 it

AR 5393 BRIl 5%, F 455 7™ T SR IR 25 B AE (severe
acute respiratory syndrome, SARS). et fili 7% | i S il 9 4,
TR £ A 1 B A B AR B AU 35 S 1 R ARDS Jff
2 BT R o vy FIAE T, ST X 7 S il 48 B 1 £ 5 1 i B
SRR S T AF AR R A T AG 4eC i 3 o —
) 40 A 3 R A AR SN, 1T 0 LA G FR B VT
= - N ERE - B R % (renin—angiotensin—aldostemne
system, RAAS) AEH S AHICH) ARDS 5 ) FLAE B
R B A Liu 7% R SRR # (2019
novel coronavirus, 2019-nCoV ) JEZJ% K44 12 1 g 5 e 4T R
BEPEWLEE A B, JB A IR A SRR T KT 13 s T FRexss
WRZA, I 55909 100 B I B 5 A B SR e PEAR DG . BT RA G 1
LI T80 AR el i 58 S8 5 B2 ot IR R R A
28 (AOAGHE A TR WE P B HUAGE ORnsET)

2020 552 H 21 H, WA BATE Lancet Respir Med 2% 1
BT — R SCE AR AR B B ) SR B e 48 A
FHEAT TWRGE R R B e il 58 TAE S8 28 d i AEAh
61.5%, & T SARS FIFp L FEE 2244F (Middle East respiratory
syndrome, MERS)"®', 2020 4F 2 7 24 H, v [ 55 5 51 By #52
i L TAT I 2 R T KRR ATE JAMA 235 ERER T
— R SCEE BT T v A v SR AT R e i A I
FEHE I FEN LA, P ds . KRR FEWRIERE, 14%
IR, 5% AR TE 6 16 B AL R 49% , SR SER R
2% ~3% "0, 2020 4F 2 7 28 H XU 5 41 B o e
AR KT P T S A A AT AR AR L R AA U
G R HTIREI 98 S 5 [ AR A R 46 0 R
TR SEAE ST, T3 JHF B L AR R B2 40 B e . B
SEE T 4 32 A I 8507 , 5 0T e LS T Lo 114 T A A
BRI OMETEBOR T A R IUEAR G . ARBE R M
BT 58 22 sSIA BRI AL , RIS ) T Y / fe s AL AR
18.5% (55/297), 43 I i ML Ay LG 4910 8 g T K, JE G
JEfEE A G IR R B E L, BAR SR A G, H RAAS
S H TR T 58 5 & J b AR P p it — 2B BIE9E

MR i E K AR D T KA 7 i
P, S M 48 B AL S 8 H B LR A0 7
(cTnl/eTnT) Ft ik 55 99 437 1 BR, IFHEBR 2tk e k2w
BAESE , RV WOReE il A DG DR . © A X THE
it 5 16 TR A AR ST, 0 R 0 WO JLA 249 Lot oAy
filh AR T WU AR A5 4 32 i e | B4 B O E 2 A
EIP IS N o 7 S NN TN 3 s 2



© 232 Ak A T R BE S 2021 4F 2 45 33 %55 2 ) Chin Crit Care Med, February 2021, Vol.33, No.2

TEPE I S }lilzygj/s7l653p/12(£2002/8334&832f6drﬁ94d3291df35 1 d7dia§l§aefcf2.él}111ml.
e N . ational Health Commission of the People's Republic o ina.
ARG TR/ AE T IR e g8 AR O LR AT A 7 Diagnosis and treatment protocol for coronavirus disease 2019 (irial
s me— HLer | 2 = o e version 6) [EB/OL]. (2020-02-19) [2020-02-20]. http://www.nhc.
YR AR (9T, LA LDH TH i 8 2% fe 2 (R T o 2 sov.cn/yzygils 7653p/202002/8334a8326dd94d329135 1 d7dagae
AR, HA CK THm A EAEM A ) 22 A5t # B L. 18 (2] gz'ihimﬁ. J, Askari VR, Hosseini M, et al. I ot
o A ) oskabadi J, Askari , Hosseini M, et al. Immunomodulatory
42 {ﬁﬂ]ﬂ:’ﬁ‘lb EE @*ﬁﬁ E/‘] ,%"\% ':F'ﬁ 39 @J%Iﬂ%ﬁ?, ﬁ‘iﬁﬂ properties of captopril, an ACE inhibitor, on LPS-induced
N . N, ., N N N lung infle tion and fibrosis as well as oxidative stress [J].
B TS, 4 1.0 BRED 1 B 0 4 29 Inflammophanmaealogy. 2019, 27 () 639647, DOL: 10,1007
S T 455 L R 5 1 28 A SLaRE B = ] $10787-018-0535-4. o N
L B LR BREH Rl A WITHURAL IR 5 Gy s oo % w1 T 23 OB RS
GikrEY Ak ny 15 WIER / fEEMEH D F o HE ST Bl A B IR RS (D], A AE E SRR 2% | 2020, 32 (4):
. . . o B 421-425. DOI: 10.3760/cma.j.cn121430-20200301-00153.
%{< 100 mmHg, 9%”.'1 E@‘L‘%@ﬂ[%j‘ji‘lﬁ‘bﬂﬂﬁ*ﬂ ST-T Xu M, Li MD, Zhan WQ, et al. Clinical analysis of 23 patients with
N [N . . N coronavirus disease 2019 in Xinyang City of Henan Province [J].
BekAE i T PR E IR R 2 W, O WU bR i £ i Chin Crit Care Med. 2020, 32 (4): 421-425. DOL: 10.3760/cma.
BET R o 0 LB D b 0. PR PR B SREi  Co LA 17344 [4] E;2L2?3%<232%B(30;201XS3& al. Epidemiological and clinical
==Y ZEA L BRI ] AR fe Hrs (’haracte}isti(:s of d9 cases nf’ 2019 novel coronavirus pneumonia in
=TT, HEREAERUER AL R . Wahan, China: a descriptive study [1]. Lancet. 2020, 305 (10223)
- N . . NN . uhan, 1a: a descriptive study [J]. Lancet, L S):
ZARIES, USRS MO s M T i A L A 2R - 507-513. DOI: 10.1016/S0140-6736(20)30211-7.
o , . . 5] Xu Z, Shi L, Wang Y, et al. Pathological findings of COVID-19
- . I JIS N R X z Y, gical findings o
A i SR TS S A e A A AR SRR ) i — PR associated with acute respiratory distress syndrome [J]. Lancet Respir
T 48 B G O LG S BvE e R ) Med, 2020, 8 (4): 420-422. DOI: 10.1016/S2213-2600(20)30076-X.
%?Lﬂfﬁk %H/JIL‘ HJLT)I—\‘{)J Iﬁ@%%{ﬂég& 2 [ 6 ] Habibzadeh P, Stoneman EK. The novel coronavirus: a bird's eye
FRH 28 R H TS B [ E AR HIET 1 ], (H view [J]. Int J Occup Environ Med, 2020, 11 (2): 65-71. DOI:
o, . ot e = 10.15171/ijoem.2020.1921.
RIS OER MR A RO IR FZME , S A 22 [7] LiuY, Yang Y, Zhang C, et al. Clinical and biochemical indexes
. e > from 2019-nCoV infected patients linked to viral loads and |
o m bl P IV 3T patients linked to viral loads and lung
i SOV BRI R A 5 iﬁE%c 11}]111437”]02581 ?élf;a E%ife Sei, 2020, 63 (3): 364-374. DOL: 10.1007/
BiA1E, 2019-nCoV B 225 W I RIS & s11427-020-1643-8.
‘E Hl jﬂﬂ: o ?ﬂﬁﬁ%%ﬂﬁ ImEIE ﬂ:h,ﬂ?ﬁkgﬂ/ﬁf [8] Guan WJ,NiZY, Hu Y, et al. Clinical characteristics of coronavirus
RAFRCR, L HUE AT RS, A X T AR 193RI LA disease 2019 in China [J]. N Engl J Med, 2020, 382 (18): 1708-
N - " e 1720. DOI: 10.1056/NEJM0a2002032.
X  SCRER 3, R R A N AL B A <R ECMO [9] Yang X, YuY, XuJ, et al. Clinical course and outcomes of critically
; P e 2] N SECERS N AL E L AL, ill patients with SARS-CoV-2 pneumonia in Wuhan, China:
5 WA R P 2 O B AL O R R a single—centered, retrospective, observational study [J]. Lancet Respir
UL FE A0, AT TR S e e DL b 15 O 2 B o e 2 e, 42 Med, 2020, 8 (5): 475-481. DOI: 10.1016/S2213-2600(20)30079-5.
BT e [10] Wu Z, McGoogan JM. Characteristics of and important lessons
R SRHN o from the coronavirus disease 2019 (COVID-19) outbreak in china:
. . ) A . . summary of a report of 72 314 cases from the Chinese center for
ABFFE IR, BE ARR R A I i R/ fe disease control and prevention [J]. JAMA, 2020, 323 (13): 1239—
T Sk AR 0 AT A o S 124;% DOI}IAIO.]001/jama.2020.‘2643. ) .
TN 28 £ 28 A L [R5 , O LA s =R 0 A0 L IR S (11 X036, EAeuh e | 2 \#ﬁﬂﬁ#}\ﬁﬁiﬂﬂf%ﬁﬁt)jﬁi%%
ST / i TR RE ST LTI 3 P T 2 A S IR AEHES 1) Bk 2020, 36 (1) 21-23. DO
o L .. _ 10.12116/j.issn.1004-5619.2020.01.005.
B [T R 9 25 i i 1) sh AV AR B R S e LAz 3 s O, o Liu Q, Wang RS, Qu GQ, et al. A gross observation report on the
L5 55 B AR R | T F RS RIS 1 750 p e 3 systematic autopsy of COVID-19 [J]. J Forensic Med, 2020, 36 (1):
) R 2 PR o R 21-23. DOI: 10.12116/j.issn.1004-5619.2020.01.005.
L R T (12 ] ERZFERF L HEREEIRIREFBT AL, diE 2
APPSR A SR DV O 2%, 5 - B L TREDRI 2l R AR O LS
FUBEhZE A VR BRAEAE A 25 phae Dl R L AL ()], TP EEERZ%E | 2020, 35 (4): 18-22.
National Center for Geriatrics, National Center for Geriatric Clinical
S0k Research, Chinese Society of Geriatrics, et al. Expert advice on
. oA N, A e clinical management of myocardial injury associated with novel
[1] [?I%Eﬁi@@?mé; LRI RN 22T T 58 GRATHE S coronavirus infection [J]. Chin Cire J, 2020, 35 (4): 18-22.
J#) [EB/OL]. (2020-02-19) [2020-02-20]. http://www.nhc.gov.cn/ (s B39 - 2020-05-27)

- BT I 1 -
REhBk MR 57 [EiGfr BARFA A sE R R 2R S M AETE R IR =5 B & RIS T X

FORE Wi 9% 55 (intensive care unit, 1CU ) HYAY 2 A0 S LI 4 S 8 08 58 3 T B 10 32 W SR0TR T, LR T) B4 30 Jok ot 4043 TR
(arterial partial pressure of oxygen, Pa0,) JA¥7 HARXTEH TS 200 M ANTERE . A7 H U0, SEE R Pa0, HARMEA L, £ H
KA PaO, HAMER M AR IURERIRILR . Mk, A E T T—IZ i R . 783X 2 fhueilge dr, 58 A 5 bl
BLAMAE T 2 928 Bl A, Al TR S AR S MR I FE 0B 4 1CU 232 W 483AYT , FLAR Pa0, 1 60 mmHg (IR R4, 1 mmHg=
0.133 kPa) 5 90 mmHg (#5484 R4, Bl 90 d. BFFEE) EELE R IE 90 d IFET. L5 TR 90 d P IR 4L 1 441 il
HHA 618 f511(42.9% )AET, R RS R 1 447 B E H A 613 51](42.4% )AET- (B IE KU HE A 1.02,95% AT{FIX (0] 4 0.94 ~ 1.11,
P=0.64), 90 d N, FigH B e T LA SC R R GEIB OL T BOAATE A 73 L sl Hh B S5 A6 RACE o b 22 R e84 . i
P AR BRI SR A P s e KU AL (P=0.24). BF5E A RIS 2538 - 0T R PR A P Il
T2 1ICU RIT R, FEAIK Pa0, 697 HFRE 60 mmHg JF R AEN /D B FET- XU

¥ 4o, 4% B (N Engl ] Med ), 2020-01-20 ( & F 54 )
https://www.nejm.org/doi/full/10.1056/NEJMo0a2032510



