W HEERE N 2020 4 6 H 45 41 H45 6 11 http: //www.ajsmmu.cn

e 506 - Academic Journal of Second Military Medical University, Jun. 2020, Vol. 41, No. 6
DOI:10.16781/j.0258-879x.2020.06.0596 * %&iﬁiﬁ e

B, fERHABRBEEMKBE GHOIR G F R R EXT T8 =20

BOF, EAR, RS, FAER, sUsee, aiFr', T
1. AR 45 H s 0 XA PR O L P ), T 430070

2. BRI — I IR EE24BE, T~ M 510515

3. fF A R X R B e R, 2RI 430070

[(HE] a«¢ HfEA EHERAFAEREEE R (COVID-19) B A OIS AR ZE & H
SEIHMER. Fa WHE 2020 45 1 H £ 3 A T4 T ARRIX S ERIZRNER . fGHEA COVID-19 B3 1k
IRBERE . AR R 2 A5 & A O WU 05K 28 3 43 S AR O WU 3 RO LB 5 2, O 2 F8 8 R WERE . IR 3R
P EEIRGA  IBYT ALV, AT fE TR COVID-19 HE & AR U LR 5 10 16 16 8] 25 B X A1 PR 5 0
% & YIA S6 BIEAR, faEM COVID-19 B, HrdkoNsidaa 22 f). UG 34 B, WA BFEUREE
UL, PR B AE PR (8] 25 7 e e 122 B X (P>0.05) o SAEOHURGAAE L, ORI E R [78.5 (70.8,
89.0) % vs56.5 (503, 68.3) %, P<<0.01] , =65 % HH i l#m [85.3% (29/34) vs31.8% (7/22) , P<0.01],
BT R IR RS [38.2% (13/34) vs 9.1% (2/22) , P<<0.05] . BLZAEIRILL LI (87.5%, 49/56) . %
i (64.3%, 36/56) M= T1 (46.4%, 26/56) 554 U, PIlEIIER KA ZF 22 RG24 X (P#>0.05) . dF
LB EH AT CT 280k A / BE R 52 RS B B8 52 114) B L8 s T o U 5 4 [ 72.7% (116/22) vs 38.2% (13/34) ,
P<0.05] , HAMERAEMYAEZFHLEIFEX (PH>0.05) . SAR0NURGGAM L, O UUIR G4 B & R AR
Ui B RUAH R BRJEL . D- R RS 3R AT IL-6 /K V- #4405 [4 939.5 (1 817.0, 9 450.3) pg/mL vs 612.5 (301.0,
1029.5) pg/mL. 4386.5(2309.5, 9635.3) ng/mL vs 850.5 (343.5, 2333.8) ng/mL. 0.46 (0.23, 3.79) ng/mL vs 0.18
(0.13, 0.39) ng/mL. 138.6 (41.9, 464.8) pg/mL vs 65.1 (34.7, 99.3) pg/mL] , ZFHE5T2F= X (P1<0.01) .
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Characteristics of myocardial injury in severe and critical coronavirus disease 2019 patients and its effect on prognosis
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[Abstract] Objective To analyze the characteristics and related risk factors of myocardial injury in severe and
critical coronavirus disease 2019 (COVID-19) patients and their relationship with the prognosis. Methods The clinical data
of severe and critical COVID-19 patients treated in General Hospital of Central Theater Command of PLA from Jan. 2020
to Mar. 2020 were collected. The patients were divided into non-myocardial injury group and myocardial injury group. The

baseline data, clinical characteristics, auxiliary examination, treatment and prognosis were compared between the two groups,
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and the risk factors of myocardial injury and the effect on the prognosis of the severe and critical COVID-19 patients were
analyzed. Results A total of 56 patients were included, with 22 in the non-myocardial injury group and 34 in the myocardial
injury group. Patients were mostly male in both groups, and there was no significant difference in gender composition between
the two groups (£>0.05). Compared with the non-myocardial injury group, the age of onset was significantly higher in the
myocardial injury group (78.5[70.8, 89.0] years vs 56.5[50.3, 68.3 ] years, P<<0.01), and the proportions of patients over 65
years old and combined with coronary heart disease were significantly greater (85.3% [29/34 ] vs 31.8% [ 7/22 ] and 38.2%
[13/34]vs 9.1%[2/22], both P<<0.05). In terms of symptoms, fever (87.5%, 49/56), cough (64.3%, 36/56) and fatigue (46.4%,
26/56) were the most common ones, and there were no significant differences between the two groups (all P>0.05). For the
CT findings of the lungs, the proportion of patients having patch-like/plaque-like shadows and ground-glass opacities was
significantly greater in the non-myocardial injury group versus the myocardial injury group (72.7%[16/22]vs 38.2%[ 13/34],
£ =6.364, P<<0.05), and other signs were not significantly different between the two groups (P>>0.05). Compared with the
non-myocardial injury group, the levels of N-terminal pro-B-type natriuretic peptide, D-dimer, procalcitonin and IL-6 were
significantly higher in the myocardial injury group (4 939.5[1 817.0, 9 450.3 ] pg/mL vs 612.5[301.0, 1 029.5] pg/mL, 4 386.5
[2309.5, 9 635.3 ] ng/mL vs 850.5[343.5, 2 333.8 | ng/mL, 0.46 [0.23, 3.79 | ng/mL vs 0.18 [0.13, 0.39 ] ng/mL, and 138.6
[41.9, 464.8 | pg/mL vs 65.1[34.7, 99.3 ] pg/mL, respectively), and the differences were significant (all P<<0.01). Multivariate
logistic regression analysis showed that age =65 years old (odds ratio[ OR] =18.62, 95% confidence interval [ CI]1.61-215.96,
P<20.05) and D-dimer level=3 000 ng/mL (OR=15.48, 95% CI 1.45-164.77, P<<0.05) were the independent risk factors for
myocardial injury in severe and critical COVID-19 patients. There were no significant differences in the use of antiviral drugs,
antibacterial drugs, or glucocorticoids between the two groups (all P>0.05). The mortality rate was significantly higher in
the myocardial injury than that in the non-myocardial injury group (58.8% [20/34 ] vs 9.1% [2/22 ], P<<0.01). Patients who
received tracheal intubation, extracorporeal membrane oxygenation, continuous renal replacement therapy (CRRT) and other
invasive life support measures were all in the myocardial injury group. Conclusion Older age, male gender, coronary heart
disease and (or) cardiac insufficiency, and elevated D-dimer, procalcitonin and IL-6 are the risk factors of myocardial injury
in severe and critical COVID-19 patients. Myocardial injury can aggravate the condition and some patients need invasive
circulating breathing support, with poor prognosis and high mortality. Therefore, the above indicators need to be observed
more closely and dynamically and active treatment should be given according to related factors.
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Tab1 Comparison of baseline data of severe and critical COVID-19 patients between two groups

Non-myocardial injury =~ Myocardial injury

Parameter Total N=56 N=22 N=34 Statistic P value

Gender 7 (%) £ =0.898 0.529
Male 42 (75.0) 15(68.2) 27 (79.4)

Female 14 (25.0) 7(31.8) 7 (20.6)

Age (year), M (O, Op) 71.5 (56.3, 85.8) 56.5 (50.3, 68.3) 78.5(70.8, 89.0) Z=—4.464 <0.01
=65 n (%) 36 (64.3) 7 (31.8) 29 (85.3) ¥=16.637 <0.01
<65 n (%) 20 (35.7) 15 (68.2) 5(14.7)

Basic disease 1 (%)

Hypertension 29 (51.8) 9 (40.9) 20 (58.8) r=1.714 0.274
CHD 15 (26.8) 2(9.1) 13 (38.2) ¥'=5.785 0.029
Diabetes 20 (35.7) 5(22.7) 15 (44.1) »=2.662 0.154
CKD 6 (10.7) 0 6 (17.6) Fisher exact test 0.071
CLD 7 (12.5) 3 (13.6) 4 (11.8) Fisher exact test 1.000
Malignant tumor 4(7.1) 1(4.5) 3 (8.8) Fisher exact test 1.000
ACEI/ARB history 1 (%) 15 (26.8) 4 (18.2) 11(32.4) r¥=1.368 0.356
Symptom 7 (%)
Fever 49 (87.5) 21(95.5) 28 (82.4) Fisher exact test 0.226
Cough 36 (64.3) 14 (63.6) 22 (64.7) ¥ =0.007 1.000
Expectoration 20 (35.7) 6 (27.3) 14 (41.2) r¥=1.125 0.394
Dyspnea 15 (26.8) 7 (31.8) 8(23.5) 1 =0.468 0.547
Fatigue 26 (46.4) 8(36.4) 18 (52.9) Y=1.476 0.279
Muscle ache 14 (25.0) 6(27.3) 8(23.5) ¥'=0.100 1.000
Diarrhea 5(8.9) 3(13.6) 2(5.9) Fisher exact test 0.371
Sa0, (%), M (Q,, Ov) 94.6 (88.5, 98.0) 95.0 (93.3, 98.0) 94.0 (88.1, 98.2) Z=—1.017 0.315
Sa0,<<93% n (%) 19 (33.9) 4 (18.2) 15 (44.1) Fisher exact test 0.082

COVID-19: Coronavirus disease 2019; CHD: Coronary heart disease; CKD: Chronic kidney disease; CLD: Chronic liver

disease; ACEI/ARB: Angiotensin-converting enzyme inhibitor/angiotensin receptor blocker; SaO,: Arterial oxygen saturation;

M (Q,, Op): Median (lower quartile, upper quartile)
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Tab 2 Comparison of laboratory test results of severe and critical COVID-19 patients between two groups

Non-myocardial injury Myocardial injury

Parameter Total N=56 Statistic P value

N=22 N=34

Hb(g+L '), M(Q, Oy 94.5(83.0,108.0)  97.5(86.0, 110.5) 90.5 (80.3, 107.3) Z=—0990 0327
<901 (%) 23 (41.1) 8 (36.4) 15 (44.1) $=0.332 0.592
=90 n (%) 33(58.9) 14 (63.6) 19 (55.9)

Neutrophil (L', X 10°), M(0,,0,)  12.29 (7.63,16.05)  11.91 (8.55, 14.42) 12.49 (6.55, 18.00) 7=—0.520 0.612
=121 (%) 29 (51.8) 11 (50.0) 18 (52.9) ¥=0.046 1.000
<121 (%) 27 (48.2) 11 (50.0) 16 (47.1)

Lymphocyte L, X10°,M(Q,0,)  0.38 (0.24, 0.60) 0.39 (0.28, 0.50) 0.37 (0.22, 0.71) 7Z=—0235 0819
<0.4n (%) 30 (53.6) 12 (54.5) 18 (52.9) ¥=0.010 1.000
=0.4n (%) 26 (46.4) 10 (45.5) 16 (47.1)

ALT (UL "), M(Q,, O) 73.0 (34.3,166.5)  87.5(49.8, 124.0) 55.0 (30.8, 188.7) 7=—0487 0.632
Increased 7 (%) 40 (71.4) 18 (81.8) 22 (64.7) $=1917 0.230
Normal 7 (%) 16 (28.6) 4(18.2) 12 (35.3)

NTproBNP (pg e mL ), M(0,,0,) 1962.0 (580.3, 6 260.3) 612.5 (301.0, 1 029.5) 4939.5 (1 817.0,9450.3) Z=—4.832 <0.01
Increased 7 (%) 29 (51.8) 3(13.6) 26 (76.5) ¥=21.120 <0.01
Normal 7 (%) 27 (48.2) 19 (86.4) 8 (23.5)

D-dimer (ng * mL™"), M (Q,, O,) 2 819.0 (911.8, 5 850.0) 850.5 (343.5,2 333.8) 4 386.5 (2 309.5,9635.3) Z=—4370 <0.01
=3 000 1 (%) 24 (42.9) 4(18.2) 20 (58.8) £=9.009 <0.01
<3000 7 (%) 32 (57.1) 18 (81.8) 14 (41.2)

CRP (mg L"), M (0, O) 104.5 (47.5,149.5)  91.3 (51.4, 130.6) 114.0 (45.4, 171.6) Z=—0822 0419
=100 7 (%) 30 (53.6) 10 (45.5) 20 (58.8) ¥=0.960 0.414
<100 7 (%) 26 (46.4) 12 (54.5) 14 (41.2)

PCT (ng * mL "), M (Q,, Q) 0.33 (0.17, 0.96) 0.18 (0.13, 0.39) 0.46 (0.23, 3.79) Z=—2.585 <0.01
Increased 7 (%) 20 (35.7) 4(18.2) 16 (47.1) r=4.851 0.045
Normal 7 (%) 36 (64.3) 18 (81.8) 18 (52.9)

IL-6 (pg * mL "), M (Q,, O,) 88.3(39.1,202.1)  65.1 (34.7,99.3) 138.6 (41.9, 464.8) Z=—2.600 <0.01
=100 7 (%) 26 (46.4) 5(22.7) 21 (61.8) £=8.184  <0.01
<100 7 (%) 30 (53.6) 17 (77.3) 13 (38.2)

COVID-19: Coronavirus disease 2019; Hb: Hemoglobin; ALT: Alanine aminotransferase; NT-proBNP: N-terminal
pro-B-type natriuretic peptide; CRP: C-reactive protein; PCT: Procalcitonin; IL-6: Interleukin 6; M (Q,, O,): Median (lower quartile,
upper quartile)

&3 Logistic EAEASHER., FEE COVID-19 BEAHLNRGHBEES

Tab 3 Logistic regression model analysis of risk factors for myocardial injury in severe and critical COVID-19 patients

Univariate analysis Multivariate analysis
Variable
OR (95% CI) P value OR (95% CI) P value
Age=65 years 12.43 (3.37,45.88) <0.01 18.62 (1.61, 215.96) 0.019
CHD 6.19 (1.24, 30.96) 0.026 2.43(0.18, 32.89) 0.505
NT-proBNP increased 20.58 (4.82, 87.99) <0.01 1.95(0.22, 17.65) 0.551
D-dimer=3 000 ng * mL "' 6.43 (1.79, 23.14) <0.01 15.48 (1.45, 164.77) 0.023
PCT increased 4.00 (1.12, 14.32) 0.033 1.32(0.17, 10.21) 0.790
IL-6=100 pg » mL ™' 5.49 (1.63, 18.48) <0.01 3.05(0.49, 18.97) 0.231

COVID-19: Coronavirus disease 2019; CHD: Coronary heart disease; NT-proBNP: N-terminal pro-B-type natriuretic peptide;
PCT: Procalcitonin; IL-6: Interleukin 6; OR: Odds ratio; CI: Confidence interval
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Tab 4 Comparison of treatment measures and outcomes of severe and critical COVID-19 patients between two groups
Parameter Total N=56 N&I};lr:;y](\);ﬁrgzial Myoc;}rii%l‘tinjury Statistic P value
Drug treatment n (%)
Antiviral treatment 56 (100.0) 22 (100.0) 34 (100.0) Fisher exact test 1.000
Antibacterial treatment 55(98.2) 22 (100.0) 33(97.1) Fisher exact test 1.000
Antifungal treatment 14 (25.0) 5(22.7) 9(26.5) ¥'=0.100 1.000
Immunoglobulin 50 (89.3) 22 (100.0) 28 (82.4) Fisher exact test 0.071
GCs 48 (85.7) 21(95.5) 27 (79.4) Fisher exact test ~ 0.130
Dosage of GCs® (mg), M (QO,, Ov) 120 (80, 195) 160 (80, 320) 80 (40, 160) Z=—1914 0.056
Special treatment 1 (%)
Non-invasive ventilation 17 (30.4) 7 (31.8) 10 (29.4) ¥'=0.037 1.000
Tracheal intubation 13(23.2) 0 13 (38.2) ¥'=10.955 <<0.01
ECMO 4(7.1) 0 4 (11.8) Fisher exact test 0.146
CRRT 2 (3.6) 0 2(5.9) Fisher exact test ~ 0.514
Outcome
Time 1 (d), M (Q,, Q) 16.0 (10.5, 22.5) 16.0 (14.0, 20.0) 13.5(7.5,29.5) Z=—0.852 0.403
Time 2 (d), M (Q,, Qv) 24.0 (19.0,40.0)  24.0(20.0, 33.0) 27.0 (16.5,43.5) Z=—0.426 0.679
Hospital stay (d), M (Q,, Op) 28.0(15.5,36.5)  30.0(21.8,44.8) 19.0 (14.0, 34.0) Z=—2.375 0.017
Total disease course (d), M (Q,, Q) 36.0(23.8,48.3)  40.5(27.3, 53.3) 32.5(20.0,43.8) Z=—1.682 0.094
Death 7 (%) 22 (39.3) 2(9.1) 20 (58.8) ¥'=13.851 <0.01

*: Maximum dose of GCs on the given day. COVID-19: Coronavirus disease 2019; GCs: Glucocorticoids; ECMO: Extracorporeal

membrane oxygenation; CRRT: Continuous renal replacement therapy; Time 1: Time from treatment to nucleic acid negative; Time 2:

Time from onset to nucleic acid negative; M (Q,, Qp): Median (lower quartile, upper quartile)
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