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2019 Jeb PR B <A 2 HAE 5 HAE AR A
e RINE R A NG T

ITHA MaR I OBE B BA a4’ BeesE' i 430030
P HBEKPRAFAEFERBRGFER ' hsRFhomnbs 2 AR ok nd

WE  B6y: 5472019 BB EAEMK(COVID-19) L EEAETREEF CEXFTOLERIL, ik QBRESH
COVID-19 & &4 (117 #) AnE oz (311 #]) BH 69 R FTA, R 2 MEF SHEX TR AR R AL KH B A
44 ik (NT-proBNP) s JUILA5 B & 1( cTnl) | fo B 4e A= (Sp0, ) D-—F KA A4 C B & & (hs-CRP) K- F %, R A
¥ W &A% W& logistic B2 547, % COVID-19 &4 X AR FeimARZ, 4R .COVID-19 B25SEXFAL
AR A3.9% ,TF LGSR FARK A ERoHidik AR I S EIDC ETH ERCHEIER F T
W AERAEFRABRL FPERCHTR S EIHRCEIE ST HFOLAFE, ZFAATFEL(P<
0.05 &K P<0.01), # B % logistic B2 547 %77 ; & f )& Sp0, <93% .cTnl NT-proBNP D-—F 4k & hs-CRP K -F 55 .
BEHEE COVID-19 44X £ FHoshidiktnk(P ¥ <0.05), F# JE5EF . Sp0,<93% .cTnl NT-proBNP D- =% 1k
RFAG EERELE COVID-19 B K A B FHRs HISME(P 3 <0.05), % R Z logistic B12AHH B &k
JE cTnl RFH& & EEZ COVID-19 E &K 4 Fikwghitik 691k 548 % B & (P 3% <0.05) ; 5# NT-proBNP K5+
% & COVID-19 £ K 25 Ba s 300 B ek AR X B & (P ¥ <0.05), £i#:COVID-19 &% 5H & £ SHELF,
ISR A ERsFhitid O A RS ETF, S FHER L R EFT AT A COVID-19 B AL A%
M Fhid ik 09 £ 8RB SF#5 R NT-proBNP K -FH+ 3552 COVID-19 B4 2 A8 B F RS EHAGEERE,
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Abstract Objective: To analyze the electrocardiogram (ECG) of arrhythmia in critically ill and severe COVID-19 pa-
tients. Methods: A retrospective analysis was done on the diagnosis of COVID-19. In critical cases (117 cases) and severe
cases (311 cases), the basic data and the occurrence of ECG arrhythmias were compared between the two groups. N-termi-
nal pro-B-type natriuretic peptide ( NT-proBNP) , cardiac troponin-I (¢Tnl), blood oxygen saturation ( SpO,), D-Dimer,
and hypersensitive C-reactive protein (hs-CRP) were determined. Both univariate and multivariate logistic regression analy-
ses were used to study the factors associated with arrthythmia in COVID-19 patients. Results: The incidence of arrhythmia in
COVID-19 patients reached 43. 9% , and the most arrhythmias were: sinus tachycardia, right bundle branch block, atrial
flutter or atrial fibrillation, sinus bradycardia and atrial premature beats. The incidence of sinus tachycardia, atrial flutter or
atrial fibrillation and atrial premature beats in the critically ill group and the severe group was statistically significant (P <
0.05 or P <0.01). Univariate logistic regression analysis showed that hypertension, Sp0, <93% , elevated ¢Tnl, NT-proB-
NP, D-Dimer and hs-CRP, critical illness were closely related to COVID-19 patients with sinus tachycardia (P all < 0.05).
Age, stroke, Sp0, <93% , elevated cTnl, NT-proBNP, and D-Dimer, critical illness were associated with atrial flutter or
atrial fibrillation in COVID-19 patients (P all < 0.05). Multivariate logistic regression analysis showed that hypertension,
elevated ¢Tnl and critical illness were the independent related factors of sinus tachycardia in COVID-19 patients (P all <
0.05). Age and elevated NT-proBNP were the independent related factors of atrial flutter or atrial fibrillation in COVID-19
patients (P all <0.05). Conclusions; Patients with COVID-19 are prone to arrhythmia. Common arrhythmias are sinus tach-
yeardia, atrial flutter or atrial fibrillation. Myocardial injury, history of hypertension, and critical illness are the main reasons
for sinus tachycardia in COVID-19 patients. Age and increased NT-proBNP level are the main reasons for atrial flutter or atri-
al fibrillation in COVID-19 patients.
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2019 5}k 9% 5 < 9% ( coronavirus disease 2019,
COVID-19) JBFBR 1T Hi 3™ Y FE IR R GERE RSP,
T A LI O B R AR A SRR,
16.7% ) COVID-19 & H O F R H,7. 2% 1 i
FHE AL G  EE I AR _2
ORISR R B T 19 7 125, P X COVID-19 &
HRIPODHRF RS IR LA RO B . A SCIl B
53Kt 428 1] fe ERE A AE AL COVID-19 585 114 AL
ORISR, LT A FZE R COVID-19 .0t
PR AL

BRERHE

— R FEA [mEPE 53 2020 4E 1 A 30 H ~3
H 21 HAE R K27 [ % B2 27 B B T ] 5 1 e v
BRI X SOG4 Be X Ga #1219 COVID-19 f5#
S R E A A8 Y I R R, B2 K B bR oE S R 1
FK AR Z D2 R A I G TR el R B il 42 12
Frr R CRATHE 7 W) B BRI R O FE B
{2, WP =30 YR/ min; FERAST , T4 I 48 1 A EE
(Sp0,) <93% ; 3l ik il % 53 Fe ( PaO, ) /W 48 ¥k FE
(Fi0,) <300 mmHg (1 mmHg =0. 133 kPa) ; WK £
A UL EARUE  (H B E MR 25 R 24 ~48 h PR
KEIA G > 50% b E AV B, QFEEE: 1)
BUOT 0 vty , H 75 EEAUAGE 5 B v 5 A o HiA
WEYRE W T ICU W IRTTY . AR AR
P A7 [R5 5 2 Bt B s [ 5 B e /e 3 22 51 25 b
(4175 : TJ-C20200140)

ik WAL B E N H 0k (AR
SRR L AE) Jim R RIL L E AA ABE R Y
TREE OB K, OB ESERES S (R
I PR L2 ) o S A KA A 1O LA 2
I(cTnl) N K i B A fixi £ Bk ( NT-proBNP) | i C
N FE 1 (hs-CRP) \D-Z AR5, i a1
T BRI 58 U DK AR AS SRR o Tl J2& J ity
LA 5 iy E B R bR, HEE 8 {2 5% X ) 2R I fd Bl A
HESE 99 H A iAE R L FR, B <26.3 ng/L; Il 3% NT-
proBNP 7K V-2 [z Bl T REAS 4 ) H 248 A, HOE
HZHIK[E]:18 ~44 % H5 5.0 ~97.3 ng/L.,45 ~54 %
$75.0~121.0 ng/L,55 ~64 % %5.0 ~198.0 ng/L,
65~74 % $5 5.0 ~285.0 ng/L, =75 %} 5.0 ~
526.0 ng/L, hs-CRP J& s W0 L6 1 1) H A, FLIE
WS <10 mg/L, D-FRAIKF- I+ 5 e v
PRAR G, HIE W S5 <5 pg/mL, #ERET,
T S Sp0, <93% hy [F 5 T A it e 2 bt 25 R A

WARLSSEESEAGE 2021 4R EE27 & S M)

F9 5T 5 SR B I 46 1897 O 6 (IRAT 46 7 1)
il PR R 1S kR —

Yit #4028 R SPSS 21. 0 et F ki, 45
BIESSTRBTHE ORI (& +5) F5%, R RE
A 0K THECROR L A B (% ) FoR, R X KR
K BB/ NT S (8] Fisher KSR 5. R JH 8
PRI 22 N [H 2 logistic [JFRIEI 447 5 COVID-19 £
HOBRREEEALHHNEK, LLP<0.05 hES
B FE

& R

— e AR TR AR ILGY A 428 f5i] COVID-
19 8% P YFEHE (63.66 £ 14.13) % fa d S 240 A8
H AR T TEAEAH (P <0.01) , Hr 5y
209 5] (48.8% ) , %t 219 1 (51.2% ) . HIkHE
EfEHAEA S 70. 1% , Lotk & e mAE L P
59.2% . 2 Al o] IR G R A R AL, 2 R A G
TR (P <0.01) , #B5 BHEA AP E 2 Fh
Rl , 32 B2 R IR R PR i 2R v e O A
o iR R S b A 2 A L, 25 %A
Giit e E (P ¥ <0.05), fadAELH I ¢Tnl [NT-
proBNP (hs-CRP . D- KK F-F 55 . Sp0, <93% 1y
BE S FEEH (P <0.01) L5k 1,

SHEERE R AR 428 B E T, RO
JH 186 141](43.5% ) o HrhSEM O AR T H RO
BRE R R AR R, H 2 AR, 2R
AGit R (P <0.05 8( P <0.01) , RO EKT
FMA 5y, e UL O R AR Oy s SO B
AT HRCEBH A O B F s sl B sl 85 0 Bh it
% B kR Herp VRO st i O B N S e
Hizh R AR R 2 A, ERA G
(P<0.053 P<0.01),IL32,

COVID-19 % & A E ks ghitketat A&
o>HF PR E logistic [M]IH43#7 7~ , & I+ | SpO,
<93% .cTnl, NT-proBNP , D-— B {& J hs-CRP /K3
Fhim JEHAE 5 COVID-19 f8 35 % AE S M0 il il
UM (P ) <0.05) . FATHAE R 4Hr P <
0.05 FYRZEHF AL [H 2 logistic MM P & . &
ME(OR =2.167,95% CI 1. 149 ~4.084,P =0.017) .
¢Tnl 7K FF+ 75 (OR =2.282,95% CI 1. 074 ~ 4. 851,
P=0.032)  f& & 4E (OR = 6. 176,95% CI 1.765 ~
21.607,P =0.004) J& COVID-19 ¥ k508
T R ST e PR 2R LR 3
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%1 COVID-19 &4 — il R % pHo H 2
AR (f’ $f§> fﬁfffﬁ% (n§ Z%ﬁl) X’ P 1L
P ER( S T xs) 63.66+14.13  67.39 +14.23 62.26 +13.82 3.3864 <0.001
P )
B4(%)] 209(48.8) 82(70.1) 127(40.8) 29.1095 <0.01
L[4 (%) ] 219(51.2) 35(29.9) 184(59.2) 29.1095 <0.01
FEEKR[(H(%)]
K 326(76.2) 92(78.6) 234(75.2) 0.5387 0.4630
IS 130(30.4) 24(20.5) 106(34.1) 7.4036 <0.01
v o R 142(33.2) 46(39.3) 96(30.9) 2.7368 0.0981
z A 123(28.7) 36(30.8) 87(28.0) 0.3243 0.5690
Y= 15(3.5) 7(6.0) 8(2.6) 2.0026 0.1570
AR [#(%) ]
LAY 50(11.7) 19(16.2) 31(10.0) 3.2409 0.0718
Z fn JE 170(39.7) 58(49.6) 112(36.0) 6.5287 0.0106
¥ R 92(21.5) 33(28.2) 59(19.0) 4.2958 0.0382
fi 5 & 20(4.7) 10(8.5) 10(3.2) 5.4251 0.0198
Tl 3 3 [ #1(%) ] 91(21.3) 54(46.2) 37(12.0) 59.5951 <0.01
NT-proBNP 32 [ 41 (% ) | 179(41.8) 87(74.4) 92(29.6) 70.0563 <0.01
hs-CRP 3 & [ #1(% ) ] 260(60.7) 111(94.9) 149(47.9) 78.6316 <0.01
D-= B ik32 & 41(%) ] 314(73.4) 112(95.8) 202(65.0) 41.2044 <0.01
SPO, <93% [ 41 (% ) | 183(42.8) 117(100) 66(21.2) 215.5680 <0.01
%2 FEREALEEELCOVID-19 BEZOEEE LE[H(%)]
A Ok EEEs a5 X P s
EQIINY- T 83(19.4) 40(34.2) 43(13.8) 22.5486 <0.01
FE s itk 51(11.9) 32(27.4) 19(6.1) 36.5454 <0.01
S it 23(5.4) 7(6.0) 16(5.1) 0.1175 0.7318
FEHSERF 8(1.9) 1(0.9) 7(2.3) 0.3026 0.5823
EELENHEACHE 1(0.2) 0 1(0.3) 0.2592
LAY L L 57(13.3) 35(29.9) 22(7.1) 38.4198 <0.01
Btk T3 20(4.7) 10(8.5) 10(3.2) 5.4251 0.0198
Btk it ik 6(1.4) 5(4.3) 1(0.3) 4.6358 0. 0083
ELEW, 3 31(7.2) 20(17.1) 11(3.5) 23.2577 <0.01
B 15(3.5) 4(3.4) 11(3.5) 0.0555 0.8138
& F 59(13.8) 23(19.7) 36(11.6) 4.6731 0.0306
A R E 41(9.6) 14(12.0) 27(8.7) 1.0586 0.3035
£ R F ik 4(0.93) 3(2.6) 1(0.3) 2.5134 0.1129
AR L 14(3.3) 6(5.1) 8(2.6) 1.0404 0.3077
FTH 12(2.8) 5(4.3) 7(2.3) 0.5543 0. 4566

(B FE oM AR logistic 734 Wow, £ BE1E
Az Sp0, <93% ,cTnl ,NT-proBNP } D-—%
TRACET = G EAE J& COVID-19 U & A0 s b
BEit i B A (P 3 <0.05) . FATH
B ZE A P <0.05 AR EH A ZH 2 logistic
14347 % 0 . AE#5 (OR = 1. 090,95% CI 1. 043 ~
1.140,P = 0. 000) . NT-proBNP 7K F-F} & ( OR =

LSIA
2

5.391,95%CI 1. 598 ~ 18. 180, P =0. 007 ) /& COV-
ID-19 [ Je Az s Al st oy B gl (49 2k 57 52 i 1)
E e
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i=IA
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%3 COVID-19 A# R A ZH AN ERF S HE logistic 24
Join ERE E2kS

OR 15.(95% CI) P& OR 14.(95% CI) P 1
e 0.999(0.979 ~1.020) 0.918
F & 0.903(0.461 ~1.771) 0.767
FAIS P 0.949(0.5 ~1.802) 0.874
v R X 1.226(0.668 ~2.250) 0.510
z 5 1.154(0.613 ~2.171) 0.658
N 1.143(0.250 ~5.216) 0.863
% o R 2.418(1.333 ~4.387) 0.004 2.167(1.149 ~4.084) 0.017
kR 1.142(0.572 ~2.283) 0.706
Ji 2 vp 2.623(0.911 ~7.553) 0.074
Sp0, <93% 3.385(1.809 ~6.333) 0. 000 0.396(0.107 ~1.474) 0.167
¢Tnl #+3 4.039(3.196 ~7.429) 0. 000 2.282(1.074 ~4.851) 0.032
NT-proBNP 45 2.901(1.575~5.341) 0.001 0.989(0.449 ~2.177) 0.978
D-—R#%kHAZ 4.841(1.703 ~13.760) 0.003 2.060(0.621 ~6.840) 0.238
hs-CRP 4+ 3.963(1.813 ~8.661) 0.001 1.531(0.581 ~4.031) 0.389
Jo 5.786(3.122 ~10.722) 0. 000 6.176(1.765 ~21.607) 0.004

%4 COVID-19 B R AR FIaI 0 oy EE R % H & logistic 247
Join ERE $RE

OR 14.(95% CI) P14 OR 18.(95% CI) P 1A
- 1.116(1.069 ~1.165) 0.000 1.090(1.043 ~1.140) 0. 000
F-& 0.541(0.250 ~1.170) 0.119
=N E 1.099(0.502 ~2.405) 0.813
R X 1.500(0.713 ~3.156) 0.285
z 5 1.016(0.454 ~2.272) 0.970
NS 2.037(0.439 ~9.463) 0.364
# o R 1.683(0.809 ~3.502) 0. 164
A SRS 0.685(0.256 ~1.837) 0.453
fia 2 P 3.528(1.102 ~11.288) 0.034 1.889(0.507 ~7.042) 0.343
Sp0, <93% 5.132(2.160 ~12.196) 0. 000 1.416(0.365 ~5.497) 0.615
¢Tnl 713 3.896(1.846 ~8.224) 0. 000 0.822(0.330 ~2.049) 0.674
NT-proBNP 5 10.880(3.734 ~31.700) 0. 000 5.391(1.598 ~18.180) 0.007
D-— R4k F 5.698(1.337 ~24.279) 0.019 0.645(0.118 ~3.535) 0.613
o E R 5.623(2.602 ~12.151) 0.000 2.440(0.741 ~8.039) 0.143

Bi: COVID-19 fa f 4] B34 WP a s TR fa &
H, BB s Tt HfeEA R E T2 G
T L PRI A iU A SRR L X
5 E N A —8

MO Bl R AR SY 423 COVID-19 5 ] A
fE T4 COVID-19 g il b Lo e e A O 2k,
KAATRE SO U7 AR EULSE O DI REAS 42 S & #4
HFRFEA X, ABFFEH, COVID-19 B35 LRIk KSR
IR K s A R AR Py A UL RS 4] SR fa A
BRI R AR IR G225 7 . AR
B, COVID-19 H 0 LI I B R SR 0 3
I, U R LG B i, HOHGO A R

AR P v AN AR DG T (— 1SS T AR g
19C AR IN 10 R L _E) , HA B9 & BLAE T
20 R IR R B e R L 5 A ) — B X
v COVID-19 fi 5 Y 8 35 L5200 shid s IR 58
Sl R ARG AN & B - fE EE 41 COVID-19
B B ML Tnl  hs-CRP , NT-proBNP  D-— B fA& 7K
ST ) EAB) R AT AR ILRE 7 A R 38 v T ER A
PERFEE A A & g COVID-19 sl T
O WU O DI REAS 42 SAR AR LR |, 3X AT fig 23U
FHBEFM O L AR TSN EERH, &
H A COVID-19 B A AEFEO 3 s AL AT g
HRHNRFREA S : O 35 B0 L4 51 S i
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FON T BURAE W 1 B0 L 5 RSO UL 4R T 52
VLo ik R A R LR R Bl B YO
Fi7 . @SARS-CoV-2 JE YL i G 191 4 I 4% 7] 5
EEME LS ES . @ FE A COVID-19 B H 4
e LR B R A 3 I AR 3 SR B 8 g, LR
R BRI, PRI, @0 J1 3l L, R
HACEEP RGP, AR S R B0 LA R A R i
9o S A FAE S COVID-19 f83% % A S0 2l i 3t
F g 57 PR 2%

L BB B B Sl 2 A 5T fE B Y COV-
ID-19 BFE & =0k w, AR ER:
AR ANAE NT-proBNP /K F-F) 5 & COVID-19 3
KM B FN B RO B B S Y 3t 3 AR DGR 2L S
5L, COVID-19 53 A7 A8 i K b L i 30 fok [ T
1 U ) I SR B AR B AR A I B AR A I
F5 ¥INES 5 B A 2R A e 1R B IR T . A
FE & B, SARS-CoV-2 1 5 ACE2 3244541, kil
SN B - 1M A 55 K - R R 4, B RO LA L
IR O S ) L O AR s O | KA L Y2
T, BRI DI RE A Bt
WA B NT-proBNP 7 b3 B I % A | B rhils %5
EEAMEH ; A5 & B G FE A COVID-19 & & 1 F
YA = , D B0 kAR R e X AR
AR —E

FEAHIE ST, A o SZ BH iy & 4 COVID-19 4
B 7 LA RO R R (B E 41 COVID-19 i
HHEIEHILRER LGB, AR ERA
W B AR B R R A R Y AR AR
(- EAE IS (63. 66 +14.13) %, X —AF 50 45
o WAHEHINN COVID-19 47 R_ LA 9 &
A= ] e i Bl kO T s A O s AR g o COV-
ID-19 B FH L HIE G H R B K D-— RAKKFT+
15 & Sp0, <93% K R i i T AR S, 5
AR/NER AU BE SR AT . A RS B L I D- K
IR T 5 AR SEAAE it £ 2 Ak 25 2 il 0 ik 2 s 0
fES, XA % B COVID-19 Jgfe n] 5| i fili 2F
ek Ay, R L HE N COVID-19 f 35 A7 o S B &
A ] a5 H Bh Bk T A e, X — W T
PE—AESE

D PR R AR AR 5Y 43R COVID-19 J 461
hHEASE T, 7EfE TR COVID-19 ¥ rhHE4 4510,
5 Wang 2 BESE 45 FAHAL, 7] B4 SARS-CoV-2 J&
e LB O WL B T A

L5 LR ABIFSY & R« f HAE S FE COVID-
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