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ROC curve analysis of Tp-e interval and Tp-e/QT in the diagnosis of malignant ventricular arrhythmia in
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[Abstract] Objective To analyze the ROC curves of Tp-e and Tp-e/QT in the diagnosis of malignant ventricu-
lar arrhythmias in patients with severe chronic heart failure. Methods A total of 124 patients with chronic heart failure,
who admitted to Zhongnan Hospital of Wuhan University from January 2013 to October 2015, were enrolled. All pa-
tients underwent ECG examination and cardioverter defibrillator implantation, were followed up regularly for 24 months
after discharge. Cardiac deaths, ventricular fibrillation, and ventricular tachycardia were the endpoints of follow-up. The
patients were grouped according to whether or not endpoint events occurred during the follow-up period. Among them,
35 patients with end-point events were marked as the observation groups, and 89 patients without end-point events were
labeled as the control group. The differences of Tp-e interval and Tp-e/QT levels in electrocardiogram before the treat-
ment were compared between the two groups. Logistic regression was used to analyze Tp-e interval and Tp-e/QT levels
and malignant ventricular arrhythmias in patients with severe chronic cardiac insufficiency. The value of Tp-e interval,
Tp-e/QT, and the combination of both in the diagnosis of malignant ventricular arrhythmia in patients with chronic heart
failure was analyzed by ROC curve. Results The Tp-e interval before the treatment was (105.46+15.37) ms in the ob-
servation group, which was significantly longer than (90.75+14.83) ms in the control group (P<0.01). The ratio of Tp-e/
QT in the observation group was (0.29+0.07), which was significantly higher than (0.214+0.05) in the control group (P<
0.01). The prolongation of Tp-¢ interval (>103 ms) and the increase of Tp-e¢/QT (>0.255) were associated with the occur-
rence of malignant arrhythmia in patients with chronic cardiac insufficiency (P<0.05), Tp-e interval delay and Tp-¢/QT
increase was a risk factor for malignant arrhythmia in patients with chronic cardiac insufficiency (OR>1). The prolonged
Tp-e interval (>103 ms) and increased Tp-e/QT (>0.255) were used as criteria for diagnosing malignant ventricular ar-
rhythmias in patients with chronic cardiac insufficiency. The ROC curve analysis showed that the Tp-e interval, the areas
under the curve of Tp-e/QT and Tp-e interval + Tp-e/QT were 0.762, 0.796, 0.693, respectively. The three standards had
clinical reference value (Az>0.5); among them, the area under the curve of Tp-e/QT was the largest, and the area under
the curve of “Tp-e interval + Tp-e/QT” was the smallest. Conclusion Tp-¢ interval prolongation and increase of Tp-e/
QT as the diagnostic criteria for malignant ventricular arrhythmia in patients with severe chronic heart failure have high
clinical diagnostic value, which deserves clinical attention.

[Key words] Cardiac insufficiency; Ventricular arrhythmia; Electrocardiography (ECG); Tp-e; Tp-¢/QT

WIRAEE 4] . E—mail : 1466125854@qq.com
+ 1500 -



Hainan Med J, Jun. 2018, Vol. 29, No. 11

BEEF2018E6 %2955 111

TP I BEAR 4 R gL I RE s, B EH T
O WL BT i 45 D PR 35000 ILSZ 488, O IR #2200
I ML AN FE L D REIRAR | U AR = T KNI R LA
IR KD S S5 1 AR o 1B D T RER A 2 0
S 50, 4 & B AF R A AR ) I e U
8500 IR R R AN T HE /=7, 2 R O T RE R 1
K BAE IR AR i, 2O REA B E B Y
I FLAh OB , R RIG I T BB R T AU,
DRMEAET VB S B O R
WIWIET R —25 . Hik, KR 2Wig vk fgs
S BRE I REE R OB R B IR
U FEL T M D U 40 O A L 8 o T 3t A R =,
T 3 HL Y Bh G AR SR BT R T X, o] 1 A A 15
FEA FHCo v W 3 T8 ] (R A5 B B e = O AR
AT IO R G PRIZ W (8 S BT AE o AR AW A
F 95 22, 0 H P o T 98 R Q B 2 e s M A R A i
&, T i~ [ ) (Tp-Te) Je Ho 5 QT [al 3 i) L AE 18
PO INBERN R E R RIA—, H Tp-e [0 5 Tp-e/
QT A A 5 R F B = DA R W kA HA B
RS, ARRFSTRE 124 0118 MO I BEAS A1
HEATHEYT A, IF 38 5 ROC il 28 43 B Tp-e a1 3 5
Tp-e/QT {H FUN 8 & ek 2 MO O o R A s R
bR e S SER (I

1 #REFZE

11 — ekl BEHGER IR F RS R B 2013 45
1 A 520154 10 A B EIGAR 2 MO D BE A 4 A
124 I RGNS G2 0 DA ARRIES: OFF G 8 PO
NREAR L WibRE ; @R R & A it B 2 ik 45
AR ER H S O DI PR A A
I7 I MU HE Bt s (D RR 350 H R SE I IR L 2 4 o HERR
BRI OREAEAFTE = B, 25 o 4 O A 1 R
s OPEAT 5 O IR XA o I R g 45 L Ay
ORI I R DI R PRI I B3 KO R
BT B AR A RE T AL AR B 0 PN
R M2 g SRR B o R AN BE A, Ho 35
11 4 A= 2 A AR BB AR IC A AR AL, 89 il A & A 4%
SFERY B EARIC R IR WL H B 20 9],
VR 155 A 48~82 % | F-35)(65.89+7.18) %/ 5 X HR 4
SBE AL 5249, Lok 47 1915 AFE 1% 47~84 %, F-1(65.58+
8.49)% . WL A FENEN I S5 — TRy I H

S TG F 7 L (P>0.05), B A Fotk . ABFsE

LRGeS R By

1.2 s P2 g A 70 i R A i Y A
TR e H IR A 22 S X AR B 30 min, VE A & iR
By A RN T 2 R . A A R 26 B GE 2 /AR 77 1
Mac 1200 2 — S0 L EIHLA B A 1T PR ifE 12 7
BRI R, REERENASh EREERE N

25 mm/s. JFIE O EL ML, 16 3% 2 3 N iR S8k 3
AN AR B K 6 > B Al S 156 L it 542 0% 1 min
YL FL AR AE R FTER 10 s QRS P A 1) F i Ao ek B LA At
B IHEAR AR o B B E Y 12 B0 H B 25 Rk
105, X B e BT 00T 17 3% 252 3 4 R A 7 8h i
IR BCAAE, JF DL Ve SRR IE, 2 Ve T
T AE AL BANIE A5 I B T 2% VS B V4
Ko DAIE [ T 98 1 6 5 B8 600 1) T 30 A 48 A5 Sk T %
FOUEAE , DL T I T S 53R (B ) IS M A T
WL 5 T T B Sl 5 F 2k (B L 1 2R) I A8 a5 AN
B, U DA T T B S i VE I 2k 5 64 (S5 L 1 Z6) Y 58
SRR TR A S A T Z )G BB 0 U, tef
TEOLN T LSRR T I 5 U B s8R AR 45 T
Wz E BB AU B, B UM T A B8 a4
g3, WEFICIE 0 T BT i 3 S AR R R 2k 1 R 2 ) £ A
R T2 . B B 38 i [A]— E m EA T F
T B E T TS A SRR S A RN
Tp-e (A1} } Tp-e/QT F-HUIAMEAE K Tp-e [ J2 Tp-¢/
QT M 2.

1.3 WgdEbr  OWRE BT OH K Tp-e
(8] 3] 2 Tp-e/QT 7K 22 55 ; @43 #r Tp-e [8]49] J& Tp-e/
QT /K- 1512 M0 T BEAS 42 0 1k 2 O A 2 114 A
Ktk ;@ Tp-e A1 A . Tp-e/QT K HIK A2 Wi i ROC Hfy
Lo

1.4 Suil2g ek N SPSS23.0 G it #F ik 1y
Bls ot THEEORH G (A 43 L) [1(%) 1208, A7)0
Ry, i BB DA BRI 22 (vets) R0 A 78 A
A KT KT K OB a=0.05, DL P<0.05 k25 5 HL
B2 E Lo Tp-e BIHER | Tp-e/QT 44 & 518
O I BEAS 4k 2 M0 A A AR O 43 A R A
Logistics [ 4347 , OR {H>1 PEM Ji% 48 5 2 18 PO
DIREA B E DR AR R, Tp-eMi .
Tp-¢/QT M HELATEIS MO REA G E R D AR
G AR W b R A (ER F ROC T2 404, 4T
1 AZ>0.5 PEAN S AT 2 Wi, B Az R %R
HZWrir = (P<0.01) .

2 % B

2.1 P4 IR YT EO H B Tp-e [ 3 & Tp-e/
QT /KA WA B Tp-e A T XF BE AL,
Tp-¢/QT HLAE K FXFHRAL | 22 R B E G248 L
(P<0.01), WL 1 FIlE 1,

R1 FWHEBHEETEOEE Tp-e BHI K Tp-e/QT 7K T LB (x+5)

20 5 LIk Tp-e [l (ms) Tp-¢/QT
WL 35 105.46£15.37 0.29+0.07
X HE 2 89 90.75+14.83 0.21+0.05
i 4.84 6.17

P 0.00 0.00

- 1501 -



EEES2018E6 AE29455 118

Hainan Med T, Jun. 2018, Vol. 23, No. 11

140 WS WA

120
80

Tp-elf] #H(ms)
s Tp-¢/QT

MM WA

Tp-elf] }H(ms) Tp-¢/QT
E1 FASERFEILEE Tp—e BHI% Tp-e/QT K F L&

22 Tp-e A HALEK K Tp-e/QT 38 & 15 LAk &=
DR E A Tp-e BIHALE R (>103 ms) & Tp-¢/
QT 7 (>0.255) 518 L I REAS 4 R B B O HER
KA A RS (P<0.05), Tp-e A HA ZER A K Tp-e/
QT m B Z e M L IR 2 B & A B O R
FIfE e R = (OR>1), LK 2.

R2 Tp-eHHEKE Tp-e/QT S SR MEE ML ENMEXE

AR ER B FRER  ORAH(95%CI) PAE
Tp-e [AIHAER 1.114 0.672 2.804 (1.783~4.065)  0.002
Tp-e/QT 4 5 0.884  0.522 2479 (1.559~3.831)  0.004

2.3 Tp-e [l Tp-e/QT K HEL A2 W) ROC H
LM Ll Tp-e A ZEK: (>103 ms) Iz Tp-e/QT Hé (>
0.255)VE S Wi ie kO D REAN 4 R T E S DA R
AR AE , H ROC M 26 43 A1 45 SR R : Tp-e ] 1
Tp-e/QT LA N “Tp-e [] 4+ Tp-e/QT” AY HHZE T 1 £ 4351
470.762.0.796 .0.693, —FrAEAIR I B HA RIS
Br{ti(AZz>0.5); FoH, Tp-e/QT A2k T I AU K, “Tp-e
[ 3+Tp-e/QT” (1 I T IR/, L DL Tp-e/QT 1%
F(>0.255WE 2 Wi YE DI REA B = MO
REAMERNZIM N ER K, W3R 3 FIE 2,

3 Tp-eEH#. Tp-e/QT R EB&IZHHI ROC Bk 57

MW, R RIBE (%) FESEIE (%) PPV (%) NPV (%) Az (95%CI)
Tp-e [} 68.57 67.42 4528 84.51 0.762 (0.649, 0.840)
Tp-e/QT 74.29 70.79 50.00 87.50 0.796 (0.717, 0.895)
Tp-e )i+ Tp-e/QT 65.71 64.77 4259 82.61 0.693 (0.566, 0.729)
15 ROCHH£E Tp-efa] 16 ROCHH £k Tp-e/QT ROC 12 Tp-elH) i+ Tp-e/QT
0.8 1 0.8 1 0.8 1
0.6 1 0.6 0.6 1
= - &
i & #
B 041 04 B 04
0.2 0.2 0.2 .
0.0 : : : . 0.0 : ; : : 0.0 ’ . : ;
00 02 04 06 08 1. 00 02 04 06 08 10 0 02 04 06 08 1
1R e 1R et IR S
E2 Tp-eldH.Tp-e/QT REEL&2ETAI ROC B L& S 47
3 it i L EEAERRE RO . A SCRIRE , 18 M0

O WL S S RE U e M O DI REA
P 1 JRE X R, JFG e A AT AN IR] B 2 A2 e i
DB BRE , B AN HE A HLUR S B R AR Y R
UL B LA L8053 , S8 O LS A L AL AT Y B A A
Ko, UM AZ A B HORE BE R i A8 MO I REAS 42 i
HO LA AR D RE U AT S EUO RS U, O
RSB , DT 28527 Y AL A 2 0 SR O I A
HLASE B8 S AN ™ A S, oo PR AR R RIRE B R
I, X P P DT REAS 42 RO L I A OO H
TS DL o O URMESET: 358 B BAE AR MO
REA 2/ e DL M DR W I AIE , i
A BT, AR RO . H IR T2 2245
TR OIIREA 2 E DM R A R B A SR T LA
SRy P , (R Hh e e T BA R He i f O

- 1502 -

Re B E b E LR E AR S REA
Bl Tp-e [8130]  Tp-e/QT LR HA MG 9,

H ALy H 0 ) O AT 12 B
BIRE A, 12 S0 H B RG Ar 2 — P AR I F 2 PR
ICRC HL RS A B, B A s M5, &2
FHFGIRY o0 e H A 524 P 25 0% 32 2238 1 Tp-e
[B]30] . Tp-e/QT HL R ARER , 1fij 12 100 HL I8 K Tp-e
() 409 3= B0 A1 T W i1, AN A R A2 V4
V5.V6 Ik, il i P P L H S B B3 A R (AR
Ry H e 2 Tp-e (A1, DATT B8 ERF T 12 MO DD REAS
BRI B . 12 B HREIRT
P ) TF IR T2 B O AN SR A 11 5 59 H o7 3 e e
3, HLATAE MDA i RO S0 B T] 7 A FL A3 A
B, A B Bl O A S v A S AR T A, 2400 A



Hainan Med J, Jun. 2018, Vol. 29, No. 11

BEEF2018E6 %2955 111

A A 5 A T I BV R B e g i, BT B0 . 51l

[FIERE , 75 T 3 T AR Bk M D2 e R0 PR 22 T3] AT B

— 50 AME S HLAL 5 ) AR S {E iR R AR 224 1 S )

LU, IR ] FEL R BR A T T 9 AR Ak 2 T v - 8 T

FTREARG , 24 M IX sl 40 i 52 A 5 4 I T 38 RIIk 31 28 55

DRIt , T 98 2 Co R L 3 R bR A 0 P o7 728 A ) 1K

PR, T eI 0 5 2% ) ] S0 0 o 2 I T O I B Y

ARARIL . 1B Tp-e AR SZ O R FE M HOR , 0 3

PR ) £ Tp-e [BI#% %, Tp-e/QT H K iE 14 Tp-e

() 30 5 A [ — O H A 0 PP QT #EAT e 3, AV BRI

B B OB PB RS . I, Tp-e/QT Fo 8%t &

HOHRH T RCREAL T Tp-e [E]HA" >,

AT 2 3 2k R PO R RIS MO 3

REA 2B E T IOBE O R H 81O DR A 4

() - I A BEFITCo FE Tp-e A1 8\ Tp-¢/QT Fb, IR

ROC X HAE B8 kO AR 2 12 Wb 8 1o FH e i

1700 PSR B SO AR B K Tp-e A3

A Tp-¢/QT AR B R T ICEME O AR H , Tp-e [A]

HIFE K (>103 ms) } Tp-e/QT 14 151 (>0.255) 5 18 1.0 2

REAN A BB DA W R A GRS R, AR

sRAHICH: . XF Tp-e ] F0 Tp-e/QT LRz Wrie PE.0 3

REAN 42 AR G P O R R AR HEAT ROC |2k 4y

Mr /s, Tp-e [A13]  Tp-e/QT He LA K “Tp-e [A]1 ]+ Tp-e/

QT I Hh 4 IR KT 0.5, H Tp-e/QT L2 WY

il 26 F AR B L 10 Tp-e A1) . Tp-e/QT HLRLL &

“Tp-e [ #+ Tp-e/QT” X4 £ T REA 42 8 2 1t =

PO HR B AT — & B2 Wi B, Hoh Tp-e/QT e

NN RS dTE

25 Lk, Tp-e [A130] . Tp-e/QT L] Ry k0

TIREA 2 B B E O AR W B2 WrdEbs , H Tp-e/

QT Fe Ay Az Wb i HAT 8w 2 W AN (L, (7

TEIRIR S0

S & Xk

(1] Boh, @65, FoEI, % ST BHAE 2k 0 IUESE A X sh ik B %
T3 £ 28 1 SR S kA AR TP TG Tp-ec Tp-e/QT AR fb AL
DHERERISCRIT. AU ERE 24K, 2016, 20(6): 495-498.

[21 W, b SO, TR, 5. BTFCARAL T T I A SEHEE AR B FH F18 1k
L RE LR (B I T 4 s e K PR TSUS AU BEFE 0. bic S e
SAHFSIRIR, 2017, 24(7): 738-742.

[3] B, AW AR OIIREAR 4 DA R H 5O AL B VIR P2
A A EIARICPE]. h EHE PR TR S, 2016, 24(2): 139-140.

[4] ZEWmE 2, Az, 12O o v B O L RS SR A I RIF 5 (0] 52
I R EE 25247, 2016, 20(1): 135-137.

[5] Demirol M, Karadeniz C, Ozdemir R, et al. Prolonged Tp-e interval
and Tp-¢/QT ratio in children with mitral valve prolapse [J]. Pediat-

ric Cardiology, 2016, 37(6): 1-6.

[6] %%, FRUK, FLLF. Tp-Te M) K Tp-Te/QT LA XL I EA 4
AE AR RN EL]. T ELC L AERITSY, 2016, 14(2): 145-148.

[71 Acay A, Eroglu S, Akci O, et al. AB0228 evaluation of TP-E interval
and TP-E/QT ratio as a predictor of cardiac arrhythmias in autoim-
mune rheumatic disease [J]. Annals of the Rheumatic Diseases, 2015,
74(Suppl 2): 967.3-968.

[8] Ozkegeci G, Akci O, Acay A, et al. PP-138 Assessment of Tp-e
interval and Tp-e¢/QT ratio in patients with celiac disease [J].
American Journal of Cardiology, 2016, 117(3): S88-S89.

[9] BB, BRiREE, MRIE S SR OREERY TR IRA RS
I MR RONER[T]. | AREE %, 2017, 38(s1): 274-275.

[10] Zhao X, Xie Z, Chu Y, et al. Association between Tp-¢/QT ratio and
prognosis in patients undergoing primary percutaneous coronary in-
tervention for ST-segment elevation myocardial infarction [J]. Clini-
cal Cardiology, 2012, 35(9): 559.

[11] Tasolar H, Omiir Otlu, Bayramoglu A, et al. Effects of coronary col-
lateral circulation on Tp-e interval, Tp-e/QT and Tp-e/QTc ratios in
coronary artery disease patients [J]. Journal of the American College
of Cardiology, 2013, 62(18): C141-C141.

[12] BRAHEE, XIPRZE, ARBELE, 45, 0 Hi T TpTe MY & TpTe/QT % Bru-
gada Z5 5 il £k 2 PO A AR Y TR SKCRE 0], 10 AR BR 2,
2016, 56(47): 48-50.

[13] Ozdemir R, Isguder R, Kucuk M, et al. A xaluable tool in predicting
poor outcome due to sepsis in pediatric Intensive Care Unit: Tp-e/QT
Ratio [J]. Journal of Tropical Pediatrics, 2016, 62(5): fmw021.

[14] F5Eul, 295, MG £, 5. Tp-e BB X A8 5 R0 200 B B =
P 2R 9 WU AR (9.l A O LA 2% A, 2017, 33(7):
657-661.

[15] Tokatli A, Tlgenli TF, Akpmar O, et al. Effect of cigarette smoking on
Tp-¢ interval, Tp-¢/QT ratio and Tp-e¢/QTc ratio [J]. Journal of the
American College of Cardiology, 2013, 62(18): C144-C145.

[16] 23k, ' L. ANTa) P B6f ) 2 o e O DU SE £ Tp-e  Tp-e/QT
Koz MO ARG R 52 A (D). 0% B O I B AR A, 2015, 21(3):
321-325.

[17] /DT, AR, T840, 45, Tp-e/QT HLIE REHEH SR L AL
O IR I R (9] RO LA B 5, 2015, 13(4):
358-360.

[18] Salvatore P, Christiano A, Daniela C, et al. Epicardial fat, cardiac ge-
ometry and cardiac function in patients with non-alcoholic fatty liver
disease: Association with the severity of liver disease [J]. Journal of
Hepatology, 2015, 62(4): 928.

[19] Anisoy A, Bas Y, Karaman K, et al. PP-156 Evaluation of ventricular
repolarization features with novel electrocardiographic parameters
(Tp-e, Tp-e/QT) in patients with psoriasis [J]. American Journal of
Cardiology, 2016, 117(3): S97-S97.

[20] ACHEE, Eh) B, FAHE o, 25, Tp-e A1, Tp-e/QT 45 ICD — L i it
RSN ORI R BOCR )], f T BERR 4L, 2016, 36
(3): 401-404.

(i H391:2017-12-08)

- 1503 -



