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ILEEE Tp-Tec, QTc, Tp-Te/QT LLES
AMOIELEEESMRLZEEHOEREHXER

I, B, AER
[P [ B 2 AR 22 B i 55— P e (22 048 S I e s Bt ) Lo B BE, - 43I 230000

[ E] BH: B OB E Tp-Tec, QTc, Tp-Te/QT L XTAMIME E 2tk & A 2 M O HE S A2 W (8 .
ik EPE S HT20144F 10 H 220174810 H 3612 P B2 HAR K24 B8 5 — B Be 1 186 B AMIER
HOHE, atEES KA SO S HOA 800 BB o m M LR E A OREEA, n=106)
TS OB H A RAL, n=80), Wi A B EMFETE24 h NS 10 (CRUEIN) 0 H 8] S H e
B (PR B2 30 0 B A Xj/\éﬂ}\ﬁiﬁ/‘JTp—Tec, QTc, Tp—Te/Q,Ttt{ﬁﬂ:ﬁ?%*ﬁo R, W?E‘V)zﬁxﬁﬁTp—
Tec, QTcHITp-Te/QT LIEM BALT 2MEW, 2R W HE G2 L (P<0.05); SXTIAMIL, W
HAMEH Tp-Tec, QTcHMTp-Te/QTLMHM BT &, EFWAZKITH¥E X (P<0.05), MikEHHH
6] FL 48 B8 22 S IS8 1124 2 X (P>0.05) . Tp-Tec, QTcHITp-Te/QT 5 &t ]2 O HE e 19 & A=
B IEM S (430r=0.761, P=0.015; r=0.823, P=0.039; r=0.156, P<0.001)., ROCHIZE 5 # Tp-Tec,
QTc M Tp-Te/QT X AMIR & & ME O A i A A B T AN (B, 45 SR 22 BH L Tp-Te ol b S0 101 2 10
B R AR IO A5 AR, e R M 125.26 ms, ROCHIZR T i 40.9218, EA % m B2 Wi th
85 VAQTAE RTIMAE R, fHAElG A1 }433.32 ms, ROCHIZ F i ~0.8231, W4,
PLTp-Te/QT FLAEAE A I AE AR, FefEilfs M ~0.29, ROCHIZ F i1 40.9608, 2 Wi {H &5 .
it : Tp-Tec, QTc, Tp-Te/QT HAMUEH QMBI EMEOA KW R B R IEA, X FEM
DR E B R AR B O A, [FIBTp-Tec, QTc M Tp-Te/QTH B T I AMLUE & (1 Hil)5 .

E3:350) FEEOHE N Tp-Tec [ ; Tp-Te/QT HAR s 5 HE AT A 2 U

Relationship between electrocardiogram Tp-Tec, QTc and Tp-
Te/QT ratio and ventricular arrhythmia in acute stage of AMI

WANG Jing, GAO Min, ZHENG Anran

[Department of ECG, First Affiliated Hospital of University of Science & Technology China
(Anhui Provincial Hospital General Hospital), Hefei 230000, China]

Abstract Objective: To explore the diagnostic value of Tp-Tec, QTc and Tp-Te/QT ratio in acute ventricular arrhythmia
in patients with AMI. Methods: The electrocardiogram of 186 patients with acute myocardial infarction

admitted to our hospital from October 2014 to October 2017 was retrospectively analyzed. According to whether
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Keywords

ventricular tachycardia and/or ventricular fibrillation occur in the acute stage, the patients were divided into the
ventricular arrhythmia group (observation group, n=106) and the non-ventricular arrhythmia group (control
group, n=80). The first electrocardiogram (the acute stage) of all patients within 24 h of the course of disease
and the electrocardiogram at discharge(the recovery stage) were measured. The Tp-Tec, QTc and the Tp-Te/QT
ratio of the enrolled population were analyzed. Results: The Tp-Tec, QTc and Tp-Te/QT ratio in the recovery
stage of the two groups were significantly lower than those in the acute stage, and the differences were statistically
significant (P<0.05). Compared with the control group, the Tp-Tec, QTc and Tp-Te/QT ratio of patients in the
observation group in the acute stage were significantly increased, and the differences were statistically significant
(P<0.05), while the differences in electrocardiogram indexes between the two groups in the recovery stage were
not significant (P>0.0S). The correlation analysis showed that Tp-Tec, QTc and Tp-Te/QT ratio were positively
correlated with the occurrence of acute ventricular arrhythmia (r=0.761, P=0.015; r=0.823, P=0.039; r=0.156,
P<0.001, respectively). The predictive value of Tp-Tec, QTc and Tp-Te/QT ratio on ventricular arrhythmias in
patients with AMI were analyzed by ROC curve. The results showed that the Tp-Tec was the predictive index of
acute ventricular arrhythmia with the optimal critical value of 125.26 ms and the area under the ROC curve of
0.9218, which had high diagnostic value; the QTc as the prediction index, the optimal critical value was 433.32
ms, the area under the ROC curve was 0.8231, and the diagnostic value was moderate. The diagnostic value is
medium; the Tp-Te/QT ratio as the prediction index, the optimal critical value was 0.29, and the area under the
ROC curve was 0.9608, with had the highest diagnostic value. Conclusion: Tp-Tec, QTc, Tp-Te/QT ratio were
significantly positively correlated with the occurrence of acute ventricular arrhythmia in AMI patients, which had
predictive value for the occurrence of ventricular arrhythmia. Meanwhile, Tp-Tec, QTc, Tp-Te /QT ratio were
helpful for the evaluation of the prognosis of AMI patients.

ventricular arrhythmia; Tp-Tec interval; Tp-Te/QT ratio; transmural dispersion of repolarization

VB Sy O 1158 TSR Y IR, MO LR BE
(acute myocardial infarction, AMI) ) & ik KB AF 1
H, HEIBERAEE, TFRVRUE3/40 11
AMUBHE S RAE B OHRERE, KESEOHK
2 RAMIE B0 S8, BT U2 W
WER WY, EE5 35 BTR YT O R i R AR A
RN A A A B R S e R Bl s
36 VI A 98 A5 X6F AMULER 255 0 JOE 17 s 2 BT 5 )k
B 0% B RE M B U (transmural dispersion of
repolarization, TDR)M 5 H K& 2 Fh 3 M0
RH B E EARAR, AR O HL & Tp-TelA] 1 A] Sz e
HTDRAYAEL . BFSEDIE L B QI IW] ] i) 42 K A
a6 5 B E MDA R R D IR SE A AR A R
PE o BEA o 7845 2 Lot WUAR M v A BRI 5T 1 R
WA, BFSE KR LR IR S B QT M (QTe) . #IE
J5 Tp-TelAl ] (Tp-Tec) AT HR ik Lr 38 A4 52 Wi 0 B 22
U 2R R TR AR e R R 1 2 S AR gl it
MELAMIE # Tp-Tec, QTcM Tp-Te/QT HHZIAH
OIS, WD EARSARTE S W AMIE & &

M 2t ] 0 R R L
1 MK EF*E

1.1 &

[l Jo P 3 72014 4F 10 H 220174F 10 H 5t i2
[ b2 4 AR 2= B 5 — 5 BE 19 186 (5] AMITEE 5 40
B, AR A A s O B R () 0 E
WA 5l 43 Ay wE R O A G W 4 (ML) NS =8 kO
KAL), Wdl— BRI, AR
W ZEIR . OB OIEEFIZAMUE E; R
fE24 hZ W BREHEAA RN EE BN E IR
KR BEE . B, BIEW . HEBRARME. B
IO G 5 AL SR R O AR DA R
A0 JUE 5 DR T B0k R ST BE e T i A 728 46 0
T 1A P e R . B At % 2K 55 AT RE S I QT[]
WIRTI 295 O b B ) o v i T 358l . AR TLATE
98 G ad v [ B2 R R i A — BR B s A A B
TRARRE, A BEMERE,
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R1AA—RERA LR

Table 1 Comparison of general data between the two groups of patients

25 n AL % B /[51(%)] BMI/(kg:m™) WA/ [151](%)] 1o I/ [ (%) ]
U -24) 106 64.28 + 10.78 66 (62.26) 24.94 +2.98 57 (53.77) 60 (56.60)

X B2 80 63.59 +11.32 51(63.75) 25.06 + 3.23 46 (57.50) 43 (53.75)

t/y 0.423 0.043 0.262 0.256 0.150

P 0.673 0.835 0.793 0.613 0.598

20 531) WEIRE/ [151(%)] TC/(mmol-L™") TG/(mmolL™")  HDL-C/(mmolL") LDL-C/(mmol-L™")
WML 37 (34.91) 5.13+0.38 1.75 + 0.48 1.03 £0.22 3.18 +0.69

X HRZH 28 (35.00) 5.09 +0.32 1.71 + 0.41 1.04 +0.18 323+0.72
t/y 0.012 0.760 0.599 0.331 0.480

P 0.989 0.448 0.550 0.741 0.632

1.2 (EBE ST
1.2.1 w8 Bihd

O L R AR AR R0 HL T AR 1+ — SR [A S
Oy L GE4RHEE2S mm/s, PRIFH10 mm/mV), H
RN, #EARES T HEAE. BE AR B 7
24 hIN IS L O B IELPE R 2otk 00 s BT, BE
O H B S B i TR B T A R A
1724 W BRI s A O B R A, DLt H E 2
BB OHEIERBEEHAEE ., ZEOESEO
BRF M, OHEBRFERERKT A, Hao RN
T60~100K /min & FEAT /34T, 2% 0 HL 148 Fr 19
W48 F 7] — B 5% 2k 8 A
1.2.2 & B -8 AR 2

QT H] M & | QRSIE IR BT L 1T, Tp-Te
(B A B 9 TP IO TP, R A A — SR
Z /RS ~6 0B I, SR 34 % 22 T T
Wi 40 3 JE B I QT AN Tp-Tef, W) A 2
3ASAH RO B R A A RR IR, FFH 5t & 4R AR
S . FAH S SCIRE Tk T S 2 050
}TéﬁﬁBazwtt’s/A:_Eﬁ))_'(*H@B"JRRIE%{HW‘Q_TEEH%H
Tp-Tela] ) #4745 145 2] QTc FI Tp-Tec'®'

1.3 BE—MARIKE

W g B B ROR, AR PR
BMI., MRS . Ik, [A] B4 R #5038 R 25 IR
k10 mL, 3854 [ 8 A Ak o A AR I (35 JEL R
MC6600) kil f8 2= B 1 f%, TC, TG, HDL-CHI
LDL-C,

1.4 GZitEabE

K HISPSS 16.048 i 4 14 A7 8l o0 #r o 31
BOGTR AL A] AR FH R B8, T R DL B+
FrRifE 22 (exs) Fn, AL TE) U 3R H M 7 A A e
59, JRITHIE LEBCR AT ek 35, P<0.0S R 25 5%
HAS I E X, KRHPearsond M 75 ik 431 Tp-
Tec, Q_Tc&Tp—Te/Q_T[ilﬁ{ﬁﬁ%’d@ﬁﬁ%’@‘b%%
WA OCHE, ROCHIZ 43 HT Tp-Tec, QTc X Tp-
Te/QT lLAHXTAMIE FH 2 A E SOk w
) F50 0 A 1A

2 /R

2.1 MA—RARBOLLE
PHZHPER] . AFHS . BMI. WA b Rz ilf IR S A ¢
B2 S TG E L (P>0.05, 1),

2.2 WAARREBTH Tp-Tec, QTc # Tp-Te/QT Lt
Eb %

PR S W Tp-Tec, QTcMTp-Te/QT L {H M
BART 2, 2254 g0t 8 X (P<0.05);
HXTAM, WEHA MW Tp-Tec, QTcAH
Tp-Te/QT AWM B I &, ZFHAZII¥EX
(P<0.0S), ik 1AW 4 )00 LR B 22 53 G012
X (P>0.05)., Tp-Tec, QTcHITp-Te/QT I 52
PERA S PO AR 1 & AR 2 IE A (43 r=0.761,
P=0.015; r=0.823, P=0.039; r=0.156, P<0.001;
#£2),
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2.3 ROC HiZ& 5 #f Tp-Tec, QTc & Tp-Te/QT Lt
B B0 1B

ROCHIZ /M Tp-Tec, QTcHITp-Te/QT HuAE X}
AMUBH FEEOHE KT A AN, 458 FE
PATp-TecF WAMUE F 2P 0] & R S AR 5 1
g s, FefElGAHE M 125.26 ms, ROCHIZ T T
F100.9218, H R E 488.5%, Hr5H % 489.5%,

F2HABREREMEATp-Tec, QTcHITp-Te/QTLLELLE (X +5)

IEH%89.1%, HARSMEZKM; LIQTAE N
MFEAR, Bl FHE N433.32 ms, ROCHIZL i fH
90.8231, HRHUE K76.5%, FiFE H83.2%, IF
11%280.6% , HAHSFIZEIN{E; LhiTp-Te/QT IL{H
FE R AE bR, e tElG AE ~0.29, ROCHIZE T il
09608, H R H92.4%, F¢57E 490.1%,
IEf%91.5%, Wi Efm (B, 3K3).

Table 2 Comparison of Tp-Tec, QTc and Tp-Te/QT ratio between the two groups at different stages (x + s)

Tp-Tec/ms

QTc/ms Tp-Te/QT

=g WA t p

=

PRI t P 2MEH k=M ¢+ P

WEELH 106 128.37 +8.38 108.12 + 7.83 16.942 <0.001 435.33 + 14.76 428.56 + 16.64 2.931 0.004 0.31 % 0.06 0.24 + 0.04 9.027<0.001

XTHEZL 80 123.46 +9.38 106.32 + 8.21 13.254 <0.001 430.67 + 15.26 425.72 + 13.87 2.308 0.022 0.27 + 0.05 0.23 +0.03 6.78 <0.001
t 3.758 1.51 2.101 1.268 4.829 1.949
P <0.001 0.133 0.037 0.206 <0.001 0.0583

RIAEDBRIEFREAMIBE QMR LEOERERNISHNE

Table 3 Diagnostic value of different ECG indexes in arrhythmia of AMI patients in acute stage

ZWEts  ROCHIZ FHEA ARl A E/ms REUE/%  FrSEE/% IR /%  FHEEE/% B EEnIE /%
Tp-Tec 0.9218 125.26 88.5 89.5 89.1 85.1 89.5
QTc 0.8231 433.32 76.5 83.2 80.6 74.5 83.2
Tp-Te/QT 0.9608 0.29 92.4 90.1 91.5 88.4 93.3
Ho — - Tp-Tec 3 .i;‘l- -i'/k’\
-- QTc
“rd v 0 1 R 401 T 8 T AMIL B 2 2 00 2 e D
Oéré - Je, SRR R I AR B TR L
%'f =20 LT A 40 B A H, A B IXC 5 22 R R HG E A
# 04 J_.r' %é(action potential duration, APD) MK E, H
Irj SNIEAPD fe i, Flr LA E W45 R fe B, i v )2 40 i
o2l (ML) APD K, EHEE TR e, X AR 45 R
¢ A 1) B 8 1 1Y 24 5 30 =5 B 42 e 1) R 2 — 1
e YEREY R NTDRY ., B AATHE AMIBTE ZT 450 58 14 A o
‘ ‘ LR ' ' R, RNEWOEEL T R ENEEIHZETDR

1 REG B IEFRITROCH £
Figure 1 ROC curves of different ECG indexes

29

frod R e A A BT T 2 A 4 0 A
FI5S I VLA i A2 A 245 SRR DA X BE - BT L Tp-Ted2 A

4 g

XN
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A Al LA B i Bk TDRAS AL 35 bR, I BE G E
Tp-TeXf PO AR E AAEENSHME. H
1E B AT A5 O T T3 T BHL I 4SS
Tp-Te[A 2 H S EHLFBERE AL, BEAELR
T B — I IE " QTR RS E L= I
(ER & SR & Y S s NN N IET[ET:Y: D )7 N o S e o 4 M 1
B = RO B L O I R BE Y AH O 4
FEka T Y,

PER . AFEWS . WS L i E  OBE DR A
WML 5 5 kO B 2R Y & AR AR AR A R R
AMIMY R F M TR, ATae S5 A4 T 15k
MU RR . AR — 90k T e 2% 2%
S, WD T HAB R X Tp-Te 8 1) A QT [4] 3 43 Hr 1
BT AHERR O AR, ER S W Tp-Te 8] 3
FIQT a9 A8 4k, Fr LA 2 () Tp-Te [8] 9] F1QT
1518323 B3 R e

AT RGE . A0 B B Tp-Tec IE K AT
P NTOL A 2 2 05— B, O = LA IR PR A 0
Jof 1 2 T E R SR R B, AMIE B A 2t R
O WLER I, S BRSO LA R R] Ab e 4
B (Tto) BT, it Al DX 0 28 40 I 41 i sh 4 | o2 5
WioEaeEK, Mgl &S W Rp A s X 5
A Sl i X 2 (R B B A9 BERK, TDRIE R, £
Wit T R0k, NMTEE 551 & %Ok
oo ARWFIE S A 4 Tp-Tec 1 B K F X R
s MMM BN Tp-Tec 5 @M &= MO K
W RS IEAIE; Tp-Tec=125.26 msfE N FI W &
P 9 2 P O A 2 A T I (R L e A )
Wl o O ZNLAER . 5 A 5 1] A5 A B 2 A A [
TR AL AFAE B S 1 25 5%, B IL T B s 25 50 L
fi] 4 i 7 5 B A 5 0 IR AR ) i A R

QT[] 1 /& DL QRS Ayl A 28 T I 2 i iX —
Bt ), Horh QRS R WO = BR A, P R 38
b, QTR EARFALLENE WM 2ES . 1F
AMIK AN, 55 28 07t 300 DA e ofn s J g 3R A8, il
15 HE B A7 A1 S 0> WLAH L 55 1E 5 0 WLAH il [3] 9 APD
TE R AN 1 — PR R & 2, L B R A ] AR A 22
SEIRMEA, D AERRQICHER: , O LR A A —
YA S BIRITR , &R O R R R &R
AT 5T 2RISR A QT A B 4 X BB AL s A6
PR QTS A= OFRFINELE R
IEAHK; QTc=433.32 mstE R H] W 2Pk 409 2 00 A
I H R A I S EA b A B B0

Tp-Te/ QT HLAE A KA AR T 2= R A8 b, I
LU AR A X E 8 A — AN BB B N, BT LA Tp-Te/
QT Ll 7E K BETDRIY AL 5 S RO R 5 M L&

KR b B A R AT s v
FEU Tp-Te/ QT LU A B 1 K F X BEAL s AH M43 HT
W78 Tp-Te/QT WA 5 2t I = MR O R 0 1Y &
HERIEMHKRRKR; Tp-Tec=0.297E M HIWr S =
LERINY o R e e O [ M= A SR =L R N
brAH e fe s i A, 5 Likgsie—8. Hh
W5 K M Tp-Tec, QTcMK Tp-Te/QT HAEEAMIZ
PR W 2 TR, B R X 3N LA AR AT
YE RV AMITIU i 18 2 5 15 BB 1 2 5485 .

ZE Lk, Tp-Tec, QTc, Tp-Te/QTH5AMI
A B O E R A B IEA S, X
TE MR T W & A B A AU B, R Tp-
Tec, QTc, Tp-Te/QTH BhFXFAMIE K 5 ()1
Mo HARBFFRAEER RS SREVFEAR I/,
3BT IS5 FERTRE IR 22 5 o0 I = RE A B K
FEFEA RIS Z (8] 32 2R [R] [ 2 B2 e, vl REAR
e R L E MO R AN E GO SOERE R
S 5 Tp-Teld] 8] . QT [a] A A 0 & 1) b o 1 A 42
—, WA T E L PE Tp-Tec M Tp-Te/ QT K AE X} %
LU NI = A0 R i o 1
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