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Analysis of QTc Prolongation Related
to Arrhythmia in Patients with Aconitine
Intoxication

Tae-Kwon Kim, M.D., Sang-Chan Jin, M.D., Sung-Jin
Kim, M.D., Woo-lk Choi, M.D.

Purpose: This study examined the association between the
prolongation of heart rate-corrected QT (QTc) and arrhyth-
mia in patients with aconitine intoxication.

Methods: A 13-year retrospective study of patients with
aconitine poisoning treated at emergency departments
between March 2002 and May 2013 was conducted. The
EKGs obtained within 4 hours after the ingestion of aconi-
tine were analyzed to measure the QT and QTc intervals.
The QT interval was manually measured and QTc was
obtained using Bazett's formula. The patients were divided
into a normal QTc group and a prolonged QTc group (pro-
longed QTc interval defined as >450 ms in men and >470
ms in women). General characteristics, clinical features,
laboratory results, and abnormal EKG findings of the two
groups were compared.

Results: Forty-one patients were enrolled in this study. The
mean QTc intervals of the normal QTc group (n=20) and
prolonged QTc group (n=21) were 446.4+18.2 ms and
500.61+18.1 ms, respectively. The prolonged QTc group
had a significant presence of arrhythmia compared with the
normal QTc group. Arrhythmia occurred in two of the 20
normal QTc group patients and 17 of the 21 prolonged QTc
group patients (p<0.001). Premature ventricular contrac-
tions were observed in one normal QTc patients and in 17
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prolonged QTcpatients (p<0.001). Ventricular arrhythmias
were the most common arrhythmia in both groups. A bun-
dle branch block occurred in 12 patients, all from the pro-
longed QTc group (p<0.001). Eleven of 12 patients with a
bundle branch block had their electrocardiogram return to
normal.

Conclusion: A prolonged QTc interval within 4 hours after
ingestion of aconitine is a significant predictor of arrhythmia.
Serial measuring of the QTc interval is recommended to
predict arrhythmia.

Key Words: Aconitine, Cardiac Arrhythmia

Department of Emergency Medicine, School of Medicine,
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Student’s t—testE ©]-&3t3 1, AT EE W24 I
749+ Mann—Whiney U testE o] &3}o] £330t} W
F3 W= Chi—Square test, Fisher’'s exact test,
linear—by—linear associations ©]-&3sto] =HA AA
9 A A4S St BAEY Wl Hatued
A2 AL, AR EE EA] 3S Aol FAEQ
T4 o2 F718k9 21, pikel 0.05
BEQ1 A5l FAIA FAA S Tt

[N
=

AT 77 Fot A 2o F
A= 219, oA 20909

Table 1. Comparison of clinical characteristics.

ZA7F 109, o3#x7F 109e)ar, A% QTedollA & Eat
117, 9372k 10 0.2 F  Atolof {128t A Afol= ¢l
ATH(p=0.879). W’ gxte] Fo Yol F QTerel
M 65.7E12.74, 9% QTcolA 69.7+10.34 2 F +
Zhell frejet A®atolE HolA kdrh(p=0.218). H&
X o] g BRoME dA 4 FolM ARRAR

ve fAs} 279 (66%) % 71 Wokw, A4 BHew
W gael A% E3%E 98 ¥ $avt 4% 7y
(17%) M 015100 o] AL 5 F 7ho] §2]% 2ot ¢l
Atk (p=0922). 22 Bg PHel oiAt T 1ol
or) gl Aolg B BY QTeEANE 205 o
o4 v}l 497} 20 F 99 45%) 0 714 B, <

F QTeTole= Aoz He dx7t 219 % 13(62%)
o F b wgkow doja uhal A= 51 (23%) ol Atk
(Table 1). 13} & H& WHd & JFAF &3] Al
2k Apol o} WA s FAFO Aol FAACE fFod A7

Normal QTc group

Prolonged QTc group

p-value
n=20 n=21
Sex
Male 10 11 0.879
Female 10 10
Age (year) 65.2£12.7 69.7£10.3 0.218
Type of ingestion
Boiled 9 5 0.017
Folk resipes 4 1
Alcohol tincture 3 2
Raw 4 13
Purpose for administration
Strengthening medicine 13 14 0.922
Analgesics 4 3
For suicide 3 4
Time course
From ingestion to ED arrival (min) 167.0£59.3 146.7+55.1 0.263
From ingestion to symptom onset (min) 7451254 58.627.8 0.063
From ED arrival to discharge (hours) 17.5(12.3-22.0) 25.8 (19.1-40.9) 0.006
Hypotension 3 14 0.010
Initial blood pressure
Systole (mmHg) 105.5*t18.8 93.8£19.8 0.060
Diastole (mmHQ) 66.5*15.0 56.1*20.6 0.088
Initial heart rate (BPM) 79.7£25.2 82.7£18.9 0.666
Past medical history
Hypertension 8 9 0.752
Diabetes mellitus 3 2
Cardiovascular disease 1 1
Symptoms
Gastrointestinal 13 14 0.140
Neurologic 9 15
Cardiovascular 0 3

ED: Emergency department, min: minutes, BPM: beats per minute
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740l 3d(6%) ¢l ZAMEAY Ud 713 Sl 5
71 o] 90 mmHg ©l&te] Ay ol <h7] <ol 60
mmHg ©|3}Ql AP 2715 H]l 4 g

A 209 % 39 (15%), 93 QTciol
(67%) 0.5 2%t Aol & y_iit}(p—o.ow). TS 2
U F5E B AR A 717k QM E o))
A A% QTewol A% QTewroll BlajA ok 8AI7F 7H
g Adst Ao F YElRTH(p=0.006). 22 584 & F
AR 9] AlZRe A= A Zhell 28 Afol = ¢lolal
AA 20 F5 2 58 & A A7 9] A
& 6610l om 20%00M 12087174 theksiAl vrebyk
ok 9] Wi FAS "ok Ak, V1A JE 20 5

SH0IA LIS SEU2 nd QT 24 A& 0l 241E 201201 /551
A YA, 9 QTedelA & Uﬂ(19%)01 tsd
B ;i.‘l J A

w, CKe H##E 97 QTcrolA A4
SHAl =2 7)4\2 2 YEbStH(Table
2). Tropomn—lv~ J}B Q

A9 HHEelA Hit QT 1+4E& 44 QTew o]
417.0£36.0 ms, 94 QTc°] 442.8£40.5 ms°| 2L,
Bazett 3402 74]*& B Fd QTc 172 4% QTceTol

446.4+18.2 ms, } QTcv < 500.6£18.1 mso] AT,

QTc 14 A% 1 “Oﬂ wet 5 7 el SAACE &
/]zs} t'x%uﬂ/] HL/\(E ] E ;‘(]_olf—_'_ Eoﬂr)r(p«) 001) x%)\]-
QTcToNAM = F 20 2 &4 Z 27 (10%) oA 7o)

5 F R4 UAAAG AL SANE F 2 0ol ol weelon, B He 2o S5 F 347 Hel A A
z2hol = 1Sl thH(Table 1). Ao A4 QTc 14 & Bloy &5 443 10%9]
A A Ago] AR, T #Ee &5 F 14
2.QTc A& 772 N HArA e H| k203 Fol e AdEelM 4 QTe 145 HA L
U &5 3412 208 Fol A x7] SFo] B
% QTetol Al CK-MB9] 5ol Sl 82+ glsle A QTew oAM= 219 5 178 (81%) oA F o] %
o, a4 QTer ol 59 (24%) o] CK-MB2] 4% 47 A 17 BFolA AA 27] vhgo] syl o,
& Bou FaghelA F o b o3 Afol= %i?i o5 1789 29 % FHE FAW YA o B Al
CKe) Aol A4 QTeolAt ojn] 9 45 % wal e oF 217k 50%elglw, AT AL 68%, A A7
Table 2. Comparison of laboratory data.
Initial laboratory Normal QTc group Prolonged QTc group p-value
findings on ED arrival n=20 n=21
WBC (X 10¢/mm?) 8797.51£2724.9 8041.9+2184.1 0.332
Hemoglobin (g/dL) 129*17 13114 0.810
Platelet (X 10%/xL) 286.71+64.3 256.1+62.1 0.130
PT (sec) 10.605 11.0£0.9 0.058
aPTT (sec) 243£31 26.31+3.8 0.080
AST (IU/L) 27.0(23.3-30.8) 33.0(23.0-49.5) 0.324
ALT (IU/L) 21.0(17.0-30.8) 22.0(15.5-40.0) 0.078
CK (U/L) 88.4.0 (71.9-146.8) 132.0 (97.5-305.0) 0.021
CK-MB (ng/mL) 1.4 (0.5-2.4) 1.6 (0.7-5.1) 0.234
Troponin-I (ng/mL) 0.04 (0.04-0.07) 0.04 (0.04-0.05) 0.420
BUN (mg/dL) 17.7+55 21.6+7.4 0.062
Serum creatinine (mg/dL) 1.1+0.3 1.2%+0.3 0.341
Na (mmol/L) 143.1£4.0 143.6t4.7 0.681
K (mmol/L) 4104 41104 0.961
Ca(mg/dL) 9.4£05 9.6+£0.8 0.373

WBC: white blood cell, PT: prothrombin time, aPTT: activated partial thromboplastin time, AST: aspartate transaminase,
ALT: aanine transaminase, CK: creatine kinase, BUN: blood urea nitrogen.
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& SAITrol ot A% QTeellA F-7dwo] whayeh 1774 2o g Yestth(p=0.014). Zkxbete] A z7) a
T 14792 A4 27] v ol glof A wiH A Al 1 T HEoR gol M FAgWMow, B
T A Ar e, ZAad 59 vE B o] 3 17989 32 5 1279 (71%) oA ##= 2 a4
HAA, o5 T 1982 A 7] v, A4 R A Al QTct &Aoo A WA sto] F o bl Apol 5 K.
%, Zhapddo] dagste] 47h\9) the guEe] A7k ow (p<0.001), $7hAkwko] 89, 3 | 490z,
shol ek BRI % Sk g o] g QTe 2 $AAR Aol F F ol £ e 9]
2 Ao U EE 89.5%(95% Al® T3, 89.4-89.6), tH(p=0.003). Ztafeto] g 124 % 1099]
EolE 81.8%(95% A7t 81.6-82.0), YA A= 24/ 3F ool Zhapbto] A e A, 27
T+ 81.0%(95% A1# T3, 80.8-81.2), &4 5%+ & Ztabdo] A &EE JHE st F 198
90.0% (95% A2 +7F, 89.9-90.1) At oY F4 dEAN Adatd 2l & Aot A
29 FHOR WAT oY RAWE Fo| F T Aol f 27 vE 1E P A ol A A EER:
ogk Aol 5 Bl FAME A 27] vhga} Zhapdol gl Folle A Zhell 9% Afol= glsle 4 aEe T
o A 27) VS s ol wag FAwWos 44 7 o ST #4 dh7o] YA o5 A F F 7o
QTcel M 18 (6%), A& QTewrolA 177 (94%) o] & 2l 2po]= Kol A &Skrk(Table 3)
ZElo] QTe 1149 7ol A4 7] vheo] dgat 9
e e Jlo R YERt(p<0.001). 3 g4 27] H
B0 eht A5 % 18] 53] ol 44 27] ugo| o
et 22 44 27] dhE (frequent premature
ventricular contraction) 2] A-$-ol% A% QT ol 5t o AFNA ARES 2L F5 & 2] ol A
15 (71%) o] #xo} o] 3t TAA FE 7HA+= UERE QTe 104 A3 49 AR g
Table 3. Comparison of corrected QT interval and electrocardiographic findings.
Normal QTc group Prolonged QTc group p-value
n=20 n=21
QT interval (msec) 417.0£36.0 442 .8+ 40.5 0.038
QTcinterval (msec) 446.4+18.2 500.6+18.1 <0.001
Number of patients with arrhythmia 2 17 <0.001
Arrhythmia
presence of PVC 1 17 <0.001
frequent PV C* 0 15 <0.001
grouped PVCT 0 5 0.048
PAC 0 2 0.488
Atria fibrillation 1 3 0.606
Ventricular tachycardia 0 3 0.232
AV block (Type 1) 0 3 0.232
presence of BBB 0 12 <0.001
RBBB 0 8 0.003
LBBB 0 4 0.107
Abnormal wave
T waveinversion 3 8 0.159
ST segment depression 1 2 1.000
Treatment
DC cardioversion 0 2 0.488
\ asopressor 3 12 0.009
Amiodarone 5 14 0.007
Lidocaine 0 2 0.488

QTec: corrected QT, PVC: Premature ventricular contraction, PAC: Premature atrial contraction, BBB: bundle branch block,

RBBB: Right bundle branch block, LBBB: Left bundle branch block, AV: Atrioventricular, DC: Direct current.

* Five or more PV Cs per minute
* Groups of two or more PVCs
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T E 1292 2t &2 5 1190] xS 2
T ads By Tr*}‘i EAS 1ot} ol g 7t Al 7}
z}eto] H]—}\g{ﬂ— 9ol & o] oA Zhajuto] WA 12
ol B A% QTC:TLOH &35 gaSolghs Ho|a o=
3 & 4 =, o] aconitine©. & 1k A A4 K-

Ao &5 Y A oo W &S] (refractory
period) 9] Aol ZpApek W] FE Vo R A, E57]
7t A&EHE ¢ & bundle branchell Al 7154 A= &
of7b wASt 7 Z& Hzhge e HE dEvt Ve
1316} A 27] vks 3t 4k 9
== Al 011% A A, A 2F 9 AlE, S

3_9. Kl o =1 = ’
AR ubg, A4 W, A4 wE, A4 A% 3 A
5 Aol & v TR FAe] 2Ag 5 9low, w
2 FE A% 53 aconitum & Liol‘:ﬂ- o] & 3t 7_}7_}
=) Hx%uu_‘é_ H

=5

& SN I= ZE 7o) ¥
Aconitine®]l &gt A A x| L5 ﬁ?rl A T2
2 ada 3% A9 744 wd) (alternans) 9 =4 7
ek, A5t 89 (reentry) Tol &7] ¥aa) =] gt
A 7107 AZrE W aconitineo] 23 T3 A A A
o] GABA 4 olAel =39 #4191V lappaconitine®] 4
& v)F417 A3 U 6-benzoylheteratisine?] YEF
Ad =843t 53 2ol 22 aconitum ¢EEO|=E9
Zpgo] Aqule] lo g AZpA Ty Hek A g A A
o o3k o]g Mg (escape rhythm) %+ aconitineol]
gt UEF T @439 Nx YR YEF o2 9 ZF
o] 28] A&A fFeol & P A4 %5 (auto—
maticity) S7H7F ¥4 A sl £ 7149 Aow
A7y,

ol ATl QTc 7HF o] AAH 1492 Ak}
QTc 7H7o] 47l 399 A7t 34 A 5 Ay
245 ®elon, o]F 3l QTc 7H4 A%ol A& Al A
ot A ThsAol FroshAl =58 HoFEdrh 1y
AR QTc 2HA0] A= R 149 BF 414 27] v

% oW A2 wimo] wayw) s Adeto] EukE o
QTc 2HFo] A1 39 FAH o] gl AH=E A
o] wAstol A, QTc 7+ Ao sk F7gdu Ay
e AEgte] Ao R e 4 gls AR AZtEH
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