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QT B EERIEMEERHIRRENX

THEE, KREF, XEF
( PRI EEMIHERE B O R, Kb 410008)

[FE ] BR: TSk 2 B E 0 QT B Ak S IG IR o FAik: e 2011 4F 5 H & 2012 4F 4 J1 R
AP s e S il Ae: 2 FR 8 42 1), AR A BRI L5 s fadl (16 1) Ak mfadl (26 B ), DAAE#RE 590 DT ic
B[R] st SO B ARG 2 30 B0 TE 8 X B . iR ZE 55 ABE 24 h N RGRYY R /il T IR+ — Lo kG2, F T
i QT EY], I QU BHE (QT dispersion, QTd) T FMEIE) QT B HUE (heart rate-corrected QT dispersion,
QTed). JE IR BE R B B A ARG O, RIS EAA GO I AEAF AL (31 1) ) RAET-4l (11 1) ), Z5R: QId M QTd
TG [(70.2434.0), (88.1£43.3) ms] MAEEfG4H [(49.3£21.8), (59.1£26.2) ms] ¥ 25K T 1E 7 % AZH [(33.2£124),
(36.7£14.2) ms](P<0.05); fmife ] X b 3 K THE S fa 2 (P<0.05). TG PG HLEIRIFGE y (S.6+2.5) d, RIT G AEAF4
QTd & QTcd [(41.0+16.4), (47.4£18.0) ms] BLABERT [(54.0£33.0), (67.2£40.5) ms] /) (P<0.05), {HAIKTFIER 4l
(P<0.05), AET-4LIAITHT)G QTd I QTed 25537 G242 X (P>0.05). £ T logistic [MIIA/0AT M. ABERt @& fE . f71E
HEIRERERT . TS QTed K TIEH VU UG mIZET- Ay E 2 N 2 . 45 Atk 24835 Qrd & QTed
WK GG EIIRERNT . ABEIHGR B 2 ARd7 5 QTed KT 1E 5 HI 53 B s s A R .
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QT dispersion in acute pulmonary embolism

DING Xiaoxue, ZHANG Saidan, PEI Zhifang

(Department of Cardiology, Xiangya Hospital, Central South University, Changsha 410008, China)

ABSTRACT Objective: To explore the alteration and the clinical significance of QT dispersion in acute
pulmonary embolism (PE).
Methods: From May 2011 to April 2012, 42 hospitalized PE patients in Xiangya Hospital of
Central South University were enrolled, and divided into a high-risk group and a non-high-risk
group according to the clinic state on admission. Another 30 healthy subjects with matched age
and genders were enrolled as a normal control group. QT interval was measured manually in 12-
lead conventional electrocardiogram within 24 hours on admission and after the treatment. QT
dispersion (QTd) and heart rate-corrected QT dispersion (QTcd) were also calculated. All patients
were followed up during hospitalization, and were divided to a death group and a survival group.
Results: QTd and QTcd in the high-risk group [(70.2+34.0), (88.1+43.3) ms] and the non-high-
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risk group [(49.3+21.8), (59.1+£26.2) ms] were significantly higher than those in the normal
control group[(33.2+12.4), (36.7+14.2) ms] (P<0.05), while QTd and QTcd in the high-risk
group were significantly higher than those in the non-high-risk group (P<0.05). The interval of
electrocardiogram was (5.6%2.5) days between 24 hours on admission and after the treatment
(ECG). QTd and QTecd were reduced significantly after the treatment in the survival group
[(41.0£16.4), (47.4+18.0)ms] compared with those on admission [(54.0+33.0), (67.2£40.5)ms]
(P<0.05), but the QTd and QTcd after the treatment were also significantly higher than those in the
normal control group (P<0.05). There was no significant difference in the QTd and QTcd between
24 hours on admission and after the treatment in the death group (P>0.0S). Logistic regression
showed that high-risk of PE, right ventricular dysfunction and high QTcd after the treatment were
the main risk factors of hospital death.

Conclusion: QTd and QTcd are increased in PE. PE patients with right ventricular dysfunction,
high-risk of PE, and high QTcd after the treatment suggest weak prognosis.

acute pulmonary embolism; QT dispersion; dynamic variation; prognosis

2 fifi ¥ € (acute pulmonary embolism, PE)
S B UL A I PR I B L A SR I SR PE A A
A AEAE N (4~6) /100000 HoH 3 A= P R
Je Jili 8l Bk e K . A S D RERRL AT K R BEAE AE A9 0 JUL
S, HrATAEEY KB QT E HUE (QT dispersion,
QTd) 54T DPREAT B YILEL, A= IR S H DA
HlIR 21 40 B 5 I il 3 ik v SR I A QU s B
FER o QIR IR 7 TR i s ik v TR AR P e 2 0
K, HAG 2 P 8 ik v s 58 2 - 29 il 3 K T (mean
pulmonary arterial pressure, mPAP) & I KM,
QUEHUE SPEM I SN H3E S, [ Py ] o
TeHlIE . APPSR QT B UL AEPER & S IE
NBIZESE  R)7 e B Ae, e R /3 B 30 s
Y]

1 MR5FH*®

1.1 35

20114FES H 2 20124F4 H KA1 H N E K
EMIAEE B L, MR 20084 BRI O IE 55 Ph & PE
RS WibR L N PE, BE 420, AERTE
18~75% o HhZetk1sfl, Brka76l, ABErEoL :
MR RN O 145 D 23 XFPE AT 4 i AR o™, B4R
LI FREE AR I | qﬁgﬁ}i(systolic blood pressure,
SBP)< 90 mmHgﬁ%IEE[ﬂl}j—ElS min_FFé%4O mmHgUJ:]
JymfaH (16f) s Ha hdEmfa e (266) . LA —
it 10 6 e A4 A r 0o MAC AR B e 1 ) 5 AR Y S 1 AR
f51) 25 VG e 7 it e N 3051/ Ry IE 8 X BRAH . AR i AE
B 01 E) 2R AEAE O, B HRE A S A AR A (3141) 5 4K

T (1) o A SRRl O IR . ARG PR R OB
PR SEER AN . L . Im 1 H N
PO R W W) S QT I 25 W) RO

1.2 Fi&
1.2.1 16 RAR S FAHe R 4R

KR T AL B E — TR s kA%
iy ; ABE24 hA7 i o0 B ARG A I Bl 2k A
ME . D-Z AR LR . AT AR
3 dNSE I FR CT I 4% 1% 5% (computer tomography
angiography, CTA). 0 K BT B #i bk
Mo ABEs~7 d A 0K, B FE/NTS dif BEEl
S AWML, oA B BAE T F Y B e — U0
o IRl Uy B A3 e 0 ) A A 10
122 7 F Ak FE AT 69 2 3L

LA A ENE >30 mmB T E /A E >
(MO ) s BRI P i) ; =Mk
$17%>30 mmHg(1 mmHg=0.133 kPa), fiF: i
BkFER . SRR T . A EHFDEY,
12.3 QT E# 5 QTd &M=

FAWRERD+ DA, BR10 mm/mv, &
YU 28 mm/so O HL RGN 4R FH S0 43 BE 14 Ui
PR, B— NS, O B I 5 0 DR 9 k)
R TF AT, QT MUHAE [FI2D + O HLU ]
TS A ) S 7 S [] — o 3 ) B Qb e e i A
TS ENRE: 1) TH B2 G B & 5 TPE
MIZE o 2) A UBAEFERT, BUT I 5 U8 A1
A o 3) R T g 07 v & LA AR T gk [l 380 55 o {37 2k
M, —MESR — L ER L SR T R, &
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A REH AN O 3l BRI O 34, 2 —
SR T U A BT AN 3 B I R i B, DU A E
AR T84, Hop B A3A R S, AF AR T
W Ae Rt 4 0 30 R 7 DA SRR o QT Ta] A 1) de K
{H(QT,.) 9 &/ ME(QT,..) Z 22 0 QTd(QTd=QT,,.-
QT...) o ZIEFLLREFEM, R Bazett/y Xt
QTAHAT L FAL I, K IE QT E HLUE FH QTed %R
(QTcd=QT,,,/VRR-QT,,,/VRR) , HLi 23 K0 o) JH]
WIRRIG T
1.2.4 WL - 3% £ 69 -4

[ — 0 5 25 A AL F A 2 U 1044y 0 H [
HI S P 5 ) QTd M QTed 25 7 TG it 22 i X
(P>0.05); PR I & 2 [m) B Bl AL 0 £ 2 0473 200 FE
B, PIAMEMQTd N QTcdZE R LG I E X
(P>0.05)

1.3 GiitF 4 IE

iR HISPSS 17.040 T4k b Bl . 112 k)
DA R bR o 25 (wks) e o — LB EL s A2 Ty 25
FrESR O 2200, AL P LR HHLSD I s A
Wi 7 25 350 R H Kruskal-Wallis HEG 5, 2H 8] 9 %
HE R i Nemenyiid 5 19 41 8] (1) b 558 R B0 A7 AR

1 BH—BREPBLE (xts)

Table 1 Comparison of general information of each group (x+s)

Y R 5 5 [A]— 2 BRI LR B R e B 5 3
BOTORM [E) A B BCR R 30 5 AR BE ] ZE T /5%
M A1 28 70 1 % Hlogistic [P EAL Y . XU S 35 P<0.05
B2 S A G FE L,

284 R

2.1 laREL R FLE

TEE X R mE A R A ] AR R
PRI 28 S TR Ge i 38 s e AL AR & S 4 1A e
. B IFGER KN JE 1 (deep venous thrombosis,
DVT)F S . K1 H N TR KM s ik
iR 22 52 0GR G RS AL B K AR 0 TR IR
TAER G (P<0.05); mfEdl. AR fadim /i 23
T IE % 4 (P<0.05, 1),

2.2 QT BHEMAEBE LR

BG4 QTd X QTed 4y il M (70.2+34.0) Al
(88.1%£43.3) ms; AEm a4l 5K (49.3£21.8) Fl
(59.1+£26.2) ms, i@i%ﬁ?ﬁ%xﬂﬁéﬂ[ﬁ%ﬁﬁ
(33.2+12.4), (36.7£14.2) ms] (P<0.05); H =G4l
W E R TAEE G4 (P<0.05, $2).

Bk / DVT Jitt / —A A WFAR B AL /
251 iy % e B R /d it /mmH
¢ b mmHg TR %) M (%) B (%)

1R X RR A 125.5 +13.3/

42.1+141 16/14 — — — — —
(n=30) 77.2 8.1
Jemfadl 117.6 £ 12.6/

444+148 9/17  105+9.0  80.9+25.3 15(59.7) 7(26.9) 4(13.5)
(n=26) 702+ 7.4
B fEd 81.7 + 14.4/

49.6 £ 11.1 6/10 9.9+104 59.5+15.5 7(43.8) 7(43.7) 1(6.5)
(n=16) 60.3 + 8.5
P 0.09 0.981 0.825 0.001 0.002 0.527 0.322 0.633
+R2 QTAFNQTcdIZH /8] Ek %% (ms)
Table 2 Comparison of QTd and QTcd in each group (ms)

o QTd QTcd
2151
¥ BRI ¥ BRI

TE % R 332+124 28.85 36.7 + 14.2 26.13
JEmfad 493 +21.8 50.35 $9.1 +26.2 50.88"
R fEdl 70.2 + 34.0 68.47 % 88.1+43.3 70.47 4

SIEFARA L, P<0.05; SAEEMGA A, “P<0.05.
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2.3 QT BHEMNETIETHREGFESETAHBLLE

ABERTQTd S QTcdAEAFH ST 4 i 2= 5+
TG EE L (P>0.05), AIF R A F4QTd X QTcd
I35k (41.0216.4) F1(47.4£18.0) ms, & /NTHE

T-41(54.8+13.8) F1(66.3+16.5) ms(P<0.05)., “E1F4
IARYT 5 QTd K QTed 5 A B it I 35 /)N (P<0.05) , {H
PR TFIER 45 SET- 4015 QTd X QTcd 2 5+ L4
it X (P>0.05, #3).

F3 QUATNQIdRIBTFRIEE N R EFS LT AHIE LB (x+s)
Table 3 Comparison of the alternation of QTd and QTcd in survival group and death group (X+s)

ZH 5 n ABER QTd/ms  ABEl QTed/ms  AY5 )G QTd/ms  IAYT)G QTed/ms  PHYUCLHL ARG /d
A 31 54.0 £ 33.0 67.2 £ 40.5 41.0 +16.4° 474 +18.0° 6.0+2.6
FET-4 11 67.2 +30.8 87.1 +40.3 54.8 +13.8 66.3 +16.5 4.6+2.0
SR AE R R, P<0.05; SRIAABER A, “P<0.05,

2.4 RGBS MEE S 33t i

LR R logistic [ IH 43 B fi /s PEAE [ W] W] J
WAES THHERME: ABRGERE. A=
REREAT . O WLEE S8 . B KRR . TRYT S QTd
}QTed(r43 9 40.425, 0.469, 0.304, -0.231,
0.383, 0.454, P<0.05); S4# . M5l . &K
INANFARIMS . AR QTR A BE I QTed JE X
(P>0.05) . P45 8wl 1 iRTe Y QT B HUEE IE
Y FR L PR H R AR v B AT SRR %) 5 k2R A 7 I
. ABREEE. Sfa=1, EEfi=0; A =6
. fi=1, J=0; ONEFRH . FLERN AR (lactate
dehydrogenase, LDH). HLEZ ¥ (creatine kinase,
CK) . JULBR 38 [7] T./# (creatine kinase isoenzyme,
CK-MB) . L% 1 (myoglobin, Mb)7 Fi~ ol
MM RE=1, DTFWA=0; ShIKADE:
<60 mmHg=1, >60 mmHg=0; ‘]ﬁ‘ﬁ"}ﬁQ_Tcd264.5
ms=1, <64.5 ms=0, L FIRHNKHENH L,
B 0] A= A7 s FE T AR f, ) BTLRIG 47
LogisticZ J0i1% 2 [0 H (ay=0.10, ay=0.15)7 7.
A BB B (X1) . A E Y RERE R (X2) . 1RIT
JG QTed (X3) 5FCT- P07 AH G . Fl A Tl logitP=
~3.921+2.080X1+1.867X2+1.771X3, FLAL LAY 1F
HN76.2%(F4) .

R4 (EBHI BTG H £ E Rlogistic[D I3 5347

Table 4 Logistic regression of the main risks of death during

hospitalization

ES EVSE¥: P OR
AR B 2.080 0.041 8.002
F B IR 1.867 0.058 6.466
BRI QTd 1771 0.077 5.878
G -3.921 0.002 0.020

5Qrdlt#, QTedHERR 170X QT I 4 5%
M, [ P A £ R I QTed VA 4 1 QT #E Y 8
bro AWFSELE R EY] . PEARFH QTAM QT A IF
WX A, HEEHd R TIERLEH, SEA
ErmisZ5 B OB — 8. QUTEHE 505 EMiA
I 25 AR )5 B A 57 PR A Qs Bl K AT
e X UL R =5 i HLH] . 1) A7 5 R 7 A i #
DR OB s A0 R A S O E AT T
W, O D, S EOE IR B R S AL
i A4 S s i 308 A</ 9 A B A 7 2 O B B 4 <
RS, I EEO LB . B BOD F AL AN R
FE XA £, SRy 0 JUL AN AR 30 AR fR AL B R BE K
O LRI AR AN ], BQT RS HUE Y, 2) fifi
M55 R BH 28 J5 A = BE R ik K, SEchH E Ry
WIS VA L T 1 B O o
IS A L SR, AR L E AT, A
DE W IR, FECOE NG RN, QT & S I
Ko 3)PEEUM IS IR R 77 34 i Koo f b
PG A 2 N oy W BSR4y, LA By e B G Al ot
BIGYEY Byt 2 o B o BoR, s s
TP R ECO LA R AR TR G, i QT R
N QTS L S 2.

A0S AR 5T R . T LL24 hIN 3%
B, HOE A QI B HORE v M i s N Akl
PEARE , HAFYIRIT G QTd K QTcd® A B it B
W, BEBIR YT IR I Bh bk R GE AR 58 A o o T
fif . Bl Bk R B A = A A BRI, o0 WLt it 47 7
DEEWAFR LR ME, HIET 4 QTd X QTed
HABER 2SR RE, WG 0 AH S HE FE 0
R ABERH G B . A= IRERERT . JAYT 5 QTed
HICT ML AR K, RITHTO HE QT X QTed &
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