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Diagnostic value of microvolt T-wave alternants and ST/HR index
in coronary heart disease
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Abstract: Objective To investigate the prognostic value of microvolt T-wave alternants and ST/HR index in
patients with positive result in treadmill exercise test (TET). Methods A total of 245 patients with positive result in
TET were included in the study, and they were divided into coronary heart disease (CHD) group and non CHD group
based on coronary angiography. Results Gender, age, hypertension, diabetes, smoking, family history of CHD,
basic systolic pressure, the maximum heart rate, the ratio of the maximum heart rate over expected maximum heart
rate (rHR), heart rate reserve (HRR), microvolt T-wave alternants (MTWA), and ST/HR index were risk factors for
CHD (P < 0.05). Logistic regression analysis indicated that male, diabetes, family history of CHD, HRR, and MTWA
were independent risk factors for CHD. Area under the curve (AUC) analysis suggested that MTWA (AUC: 0.578,
P =0.038) and ST/HR index (AUC: 0.669, P = 0.034) were promising diagnostic biomarker for CHD. Conclusion
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MTWA and ST/HR index can inprove the accuracy of TET in diagnosing CHD.
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heart disease

W AR S KR R A O I (AR L )
( coronary heart disease, CHD ) & bRIfESE TR Sk s &
( coronary angiography, CAG ), {H CAG A7, M &5 =
AR B X AR AN RE) 2 0T . iz 3)
X5 (treadmill exercise test, TET ) RFHICA]. 2% 1L
HERAER S, HEMIEPMS CHD i)—Zik .
R 9 % B0 TET 1287 CHD A9 UM JRE S P IR
S Himie iz ", U E A Sh R AT T R
BIBFTEIRER, RGBS B AR hR N BURS T e 58
( microvolt T-wave alternants, MTWA ) ST/HR &-Z%4 .
ABFFEXT TET B 8 1l R GERE K TET 846 b ik
FWE5E oA, RV HAE R E— D4 & TET 12181 CHD
I HER 4

1 ARSI

HRI%

PEHR 2015 4F 1 7 -2017 4F 11 A TREERRY:
B S —BEBEA T TET K dr 4l R BHTER) 245 BifE B %
(T 170 6], 4 69.39% 5 Lotk 75 Bil, i 30.61% ),
F1(57.56 £7.69)% .7 d AT CAG Kate . HERRARE:
BN i 21N 7 AN v o ) o G2 S (s o SR N b €
HAE. OIUE . EEOR, OBEEhELL I B
FERAL D o A HA ) ST Bl By R &R
1.2 Fik
121  TET# & R GE 2wl 4 7 (1) CASE P2
SERIES B3P, #E48F Bruce J5 SRBEAT IR i
S, I | MBI R B2 8 3 d 5 B B
TR IR 2K S PR ML BT 28 25 W) . TET BHAE S Wb v A
2010 4F AHA iz ik g ™, B J U5 80 ms 4k ST
BERKOFI FAPREAR= 0.1 mV, 7R N RS
FFERR 0.1 mV, HIFLLE = 2 min.

Wi 280 38 3 i K0 R 5 Wit Ko %I
{8 (the ratio of the maximum heart rate to the expected
maximum heart rate, tHR ) = i3 K0R / it oK
D (220- AR ) x 100% 5 O AE 2 (heart
rate reserve, HRR )=( 12 i R0 % — FELR (220~
AR - FREDE ) x 100% 5 TR T 3388 (microvolt
T-wave alternants, MTWA ) : REERIF 32 MELL T %

1.1

PR 22 2508, N S AT EIRE LKL IE 5 ST/
HR $8%0: (32 sl ST B AIRE - JE4k ST BURANE )
| GBEEIEL R - FELDF ) 5 ST/HR #HF - i85 4%
SHREEL AN Bl R s B I (T ST B HARAE A%
RLONR, PR [7AR R, ST BURAGE M HAR R, #
SEZPERTA RN, MR B R R B % 58k
ST/HR #4385 ST/HR Hi 5 : 43512 sl Ak 52 1 5
— AR ST B FE AR AR B XF By o0 R 34 1 2% il 2k
TSP SR I S 132 3l h i e R R 5 W W fe s
RIS RIE ) DR TR AR, FEBR AR R0 S i
IR Z 2, DL EEEYIR A GE 2 Rl LA T+
Bk A SRR E5 R, SO SRR

122  CAG#%E R Judkin IE AT HE B R
sifkiE s, . ArdRah kT K FE AR =

50% Bk aAs 4, RI= 1 AbRASEI2WT CHD, &
P Gensini TE43 28 e fi i PR B TELIR 20 kOBl 2 7™ H
FREE .
1.3 FitFEHZE

BRI HT R SPSS 17.0 Gk, a9k
BB+ ArifE2 (xxs) FoR, THEORERIDISIEL (%)
FOR, WESRA x5, W KR, iR R
S HTR 2 2 Logistic [HIH#EL, £ ROC il
2, P<0.05 NESAGI¥E L.
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FEBE —MIERE R
RIE CAG 255500 CHD 2 (bR sh kel Ho 52
WeZE = 50% ) FIAE CHD 4 ( CAG K A& W eIk 3h ik
WA B AE < 50% ). CHD 413L 153 f51) Wi ] i) 55 4k |
AR IAA . L . BEPRIE . WO B CHD 5% 5 2
SAHGIFEE L (B P<0.05), WEL, 2.
22 TWHEE TET BESHOH

CHD ZHFIEE CHD 2] ) SRt i s L B
rHR., HRR, MTWA J% ST/HR f6%50 2 H 96 Gt
X (¥ P<0.05), W3,
23 IwEKEMKR TET SN CHD ML EE
Logistic ElJ35#7
WP R A HT IR B . AR L R L A
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5 24 0 SRUKEN, 45 GURGL T LSS B STHR F8EO0 S L (1912 Wi (i

®1 WMA-RIERARLLER F

CHD 4 (n=153) 129124 85 68 38 115 17 136 82 71 37 116 64 65
JECHD 4 (n=92) 41/51 39 53 10 82 16 76 24 68 11 81 44 48
X ME 42.734 3.983 7.115 1.944 17.711 5.452 0.069
P{H 0.000 0.046 0.008 0.163 0.000 0.020 0.793
w2 WHABEMRSEFLE (xxs) CAG 55 &, 1T Z R Logistic 11443

B Z5H5% . B (OR=6.935, P=0.000).
(OR=0.367, P=0.032). CHD %% (OR=0.239, P =

CHD 4 (n=153) 58.63+7.03 58.67+1.35 N N
0.004 ). HRR (OR=0.916, P =0.027) } MTWA ( OR=
JECHD 4 (n=92) 55.76 + 8.42 58.82 + 1.41
1.018, P =0.010) /2 CHD RYfGR N2, W 4,
i 2.873 0.784
%‘ :ﬂl Y = [N 0
i 0004 o 2.4 TET &S CHD & ROC % THEAR

K H ROC #1281l BB & B MTWA (AUC -
PRIG . WA . CHD s . JERIIRSEE . IE{E.0% . 0578, P =0.038) 1 ST/HR #5 %L (AUC : 0.669, P =
rHR. HRR, MTWA . ST/HR 8§ 80fE I A A &, LI 0.034) 23R mmiasr. WRHA

*3 WiHiE TET ESHHH

CHD 4l (n=153) 383.88+131.83 13587+21.89 80.61+9.84 74.86+12.16 11111.73+2333.41 17827 +27.12  131.55+ 12.83
JECHD Al (n=92) 411.25+127.33 12924+17.21 80.10+11.13  74.36 £ 10.28 10879.51 +1946.70 172.74+26.22 13791+ 12.52
fH 1.594 2.482 0.379 0.328 0.801 1.566 3.795
PiE 0.112 0.014 0.705 0.743 0.424 0.119 0.000

CHD 4l (n=153) 21923.82+8611.41 80.32+7.36 62.44+13.19 24.97+10.07 59.03+28.89 3.98+236 1.76+2.65 0.98+0.39
JECHD 4] (n=92) 20748.41+4464.81 83.05+5.86 6843+9.27 2554+9.72 50.97+2329 287+1.13 1.63+1.85 0.03+0.03
i 0.595 3.028 3.827 0.439 2.268 4214 0.391 0.806
PiE 0.552 0.003 0.000 0.661 0.024 0.000 0.696 0.421

R4 IEARFRE TET FSHHN CHD 1—M % B X Logistic B35 #7

Bl e 1.937 0.456 18.038 0.000 6.935 2.837 16.951
A 0.080 0.051 2512 0.113 1.083 0.981 1.196
TR -0.222 0.362 0.377 0.539 0.801 0.394 1.628
Wi PRI -1.004 0.468 4.595 0.032 0.367 0.146 0.918
WA -0.134 0.408 0.107 0.743 0.875 0.393 1.948
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IR 2k 55 28 &
gxk4
. 95%Cl
iSES b S, Wald x° Pl OR o e
CHD Fks#: -1.431 0.495 8.370 0.004 0.239 0.091 0.630
BLRl 0.011 0.009 1.486 0.223 1.011 0.994 1.028
2R 0.056 0.057 0.968 0.325 1.058 0.946 1.182
HR 0.004 0.079 0.002 0.963 1.004 0.859 1172
HRR -0.088 0.040 4918 0.027 0.916 0.847 0.990
MTWA 0.017 0.007 6.573 0.010 1.018 1.004 1.031
ST/HR $8%4 0.239 0.138 2.979 0.084 1.270 0.968 1.665
1.0 7 JRJE CHD RHWAFEE « Bk <55 %, Ltk <65 %) ol
. H4m CHD & ry RS ¥ ABF5¢ CHD ZH 4RI R TR
CHD 2, 2 Logistic [MJA53477 & BB R & CHD )%
0.6 - 108 CHD GRS AR, SCFRL B .
= U JUEAS I P23 00 AR FE N AR IZ B £ Bl 25 L 1A
# 7 i PR RO TE SHIbe, iz B U DS
02 T SR e 5, i CHD O BE K I TBRINRES , W4iér ik
. DA W, O 1R IS AE A A,
T L A ) E A TIRE, HUAIS SR 0 RS R Tk
. 0 AL P SRR T P RO P RE R B,

MIE  MTWA F1 ST/HR 354l CHD &9
ROC Mz THER 5

3 iTit
TET HFi542 M2 CHD 0% F4T b 4, 5
{GE L ST Besft 2R [al# 1i CHD™™, H g [N E K £ .
AR I TET B 5 245 i, T4 CAG K #r 12
5 CHD BB EAL 153 B (62.45% ), ARWFFRLEABE
PG R GEORE & TET HoAb e by, WERILRE S A K2 W
CHD #2HLH1)

WMAZIE KR, S AR 4 R G R
ZEAL, SURBUNNAEEZE, 23 ST B #MAs, TET
R AT 11 o 5 M RN BSURE Y AR F B . ARBIE S 4
R, TET A8 E T B 6612 CHD 1 4 & ik
75.88%, WEWITER AR 7 4% (OR=6.935 ), WHZEAF
WA, CHD ARz 38, HZ4F CHD &
B e TN A2 ) TR, LI TET % CHD 1912
Wt s L B PR A RGBT sh g8,
WG AR D453 473 SEE bR B ok N RS 35 e ke 28, o 3t A
™, CHD ZgE s JuHOR Rk CHD Kkl (—%

B PR Dy i 50 LBk I 22 0] A2 FEAH G, AT4E R CHD
S E AT O R 2 ™ ARSI, CHD 4 IE(H
L% rHR. HRR K THE CHD 41 (P <0.05), KW
CHD BE MO RH D) BE TR, 5 REAERF AT -

T J% L A2 % ( T—wave alternans, TWA ) &5 15 5
PROEFUERT, (RFOHE T BRI . At SOEA N
AR B A, TWA B H AR RE A 125 5 BE A A 15
B, RELOEZMAREN, S5EREOERE A
A YIRSE M HE TWA KA ARRAR, SO AR
FHAFR IO AR 5 AL B R0 S 8] MTWA. MTWA Ky
D5 278 s At dekvks, ik R ZE SR A
20 AR BR I BT 405 M A FVRR IR T B i A5 21 1 R B2
A BR . STEFANO 48 ™ Xf 5812 CHD 1 (8 & iF
1TH5E, KRB CAG BHEAL (58.7£24.0) nV # CAG
FAPE4H (342+15.0) wV FI PCI A J5 CAG B 41
(432+24.0) pVMTWA {EHB3 R, MTWA = 60 wV
X CHD A A BNANE, S CHD 2t it 1
fFaR. ABFFEH CHD 41 MTWA< 3E CHD 41, H£&
Z % Logistic [BIH/HTiSE X CHD @ #0418
K ROC M AR Hr A3 MTWA 25881 CHD
FFERR .
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ST/HR FH 114 BEIE TR A2 sl i i eCo LR L 17
ST BEEARAE 50 RAM A A O ™, 76 TET s
RIL RN AT S 300 ST BUEAL (ST/HR #HR A )
Oy RAEC R S A [R) SRR FE 1 ST BOEAIL (ST/HR AHR
/N, TERE W LB LAY e AR . ST/HR $580U%
BT fe /0 R S e R0 F 22 (A ST B AR v [l {E,
PSEERIAN LN ST/HR RPRsE 5, HEffhiaday, it
G N AT o X BESERIR BBk s L 32 Bt )
B2z TRRBR ISR 25 iR, 18 sh i Rk
MFEEEANRR, HRHMES Y ST B EARARMEBUR M3 2
1M ST/HR #HR AT ST/HR 8 ECREMS 42 = TET 127 CHD
AR PE Y {0 ST/HR #PR Y5 ST/HR 850 KXtz
By ST BEekZs, 1 ST/HR H 5 1EAS IE O 25
Xt iz sl R S ] ST BeRAR S O R HU (ST T 4
T 58T OKIN % "3l 5 CAG XFHR, ST/HR #if5
W CHD #hRifERY ST BURARAYRUZNE | Rtk o
WP e . ARBFSE & 3 CHD 41 ST/HR 45% T4k
CHD Z, ROC 4 T AR5 Hr iR s Ho TET il
CHD My#hrd6 bR, [RIFFMELS] CHD 4 ST/HR AR5
ST/HR #5374 CHD 41, B RTG53 X,

gi LArR, Xt TET BAMEERE , NOxg & B niil
PRGERE I TET HoAl S %000 MTWA | ST/HR £ 350k

N
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