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Efficacy of Nifekalant Hydrochloride
for Life-Threatening Ventricular
Tachyarrhythmias in Patients With
Resistance to Lidocaine: A Study of
Patients With QOut-of-Hospital

Cardiac Arrest
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Objectives. Class ] antiarrhythmic agents are not always effective in the treatment of life-threatening
ventricular tachycardia/ventricular fibrillation] VT/VFLespecially in patients with cardiopulmonary arrest.
Nifekalant hydrochloridel NIF[is a novel class U antiarrhythmic agent for malignant VT/VF. This study
prospectively evaluated NIF efficacy for life-threatening VT/VF observed after cardiopulmonary arrest.

Methods. Thirty-two of 145 patients who were transferred to the emergency room in Tokai University
Hospital showed VT/VF after resuscitation from cardiopulmonary arrest from June 2000 to March 2001.
These 32 patients were treated with 12mg] meanlepinephrine and 1.00 2.0 mg/kg lidocaine following
direct current applicatiohl 200 to 360J[] and then classified into two groups. Eleven patients received intra-
venous 0.15 to 0.3mg/kg NIF followed by intravenous infusion of 0.3 to 0.4 mg/kg/hr NIE] NIF groupl]
The other 21 patients received 1.0 to 2.0 mg/kg of lidocaint] non-NIF groupl

Results. Sinus rhythm was restored in the nine patients! 82%0in the NIF group but only four patients

U 19%ULin the non-NIF group. QTc was not prolonge] 0.45+ 0.04sec, n[J] 9Chnd no torsades de pointes
was observed in the NIF group. Two patients survived but the remaining nine patients died in the NIF
group. Five patients died of cardiac standstill following sinus bradycardia and repeated sinus arrest within
2 to 27hr after admission, two patients died of sudden cardiac arrest from sinus rhythm, and two patients
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died of persistent VI/VF. In contrast, all 21 patients in the non-NIF group died. Seventeen patients died of
persistent VI/VF before hospitalization, one patient died of recurrent VI/VF, and three patients died of
cardiac standstill following sinus bradycardia.

Conclusions. NIF effectively suppresses VI/VF which is refractory to direct current shock in patients
with cardiopulmonary arrest. However, NIF may rather worsen electrophysiological function in the sinus
node after administration of high doses of epinephrine, and may induce sinus bradycardia and/or sinus
arrest. Careful observation, such as monitoring of electrocardiography and blood pressure and temporary
cardiac pacemaker use, is needed to prevent death in patients surviving after cardiopulmonary arrest if NIF
is administered following high dose epinephrine infusion.
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VF or pulseless VT

CPR : intubation, cardiac massage
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Persistent or recurrent VF/VT

DC shock 2OV°J @
3604 Nifekalant 0.15 - 0.3mg/kg/ 5min iv
@ DC shock 200J
Persistent or recurrent VF/VT v
Epinephrine 1mg iv every 3-5min 360J Fig.1 Protocol for treatment of patients
Lidocaine 1- 2 mg/kg iv @ with cardiopulmonary arrest

DC shock 200J

Nifekalant 0.3-0.4mg/kg/h div

VTUO ventricular tachycardia; VFO ven-
tricular fibrillation ; CPR O cardiopul-

3670J monary resuscitation ; DC shock U direct
current shock; iv[] intravenous injection;
@ divO drip intravenous injection.
Table 100 Patient characteristics of the NIF group

PatientCA ge PrimaryCDC shockL] . Epinephrine[PotassiumLidocaine[ onversion tol% . VT/VFO SurvivalOlIn-hospitalC

No. O yr0 X disease [ timel] ifekalant U mgl O 0 mEq//0 OO0 mgO O sinus rhythm radycardia recurrence  time death
10 720 MaleO IHDO 60 ivOd 100 3.60 500 oo oo oo Alived  AliveOd
20 610Femaled IHDO 1 ivd 40 5.20 500 oo oo 0o  AliveOd AliveO
30 340 MaleDDrowningd 30 ivOdivD 100 NAO 500 OO | oo 00 1hr24min0 DeathT
40 490 Maled AMIO 400 v div»d 310 N/AO 10003 oo oo 00O 1hr36minO DeathOd
50 570 Maled IHDO 20 ivOdivD 200 5.80 500 oo oo oo 1hifd  DeathO
60 640Femaled AMIO 150 ivOddiv®DD 190 470 2000 oo oo 00O 27hr25minODeath0]
70 700 Maled IHDO 30 ivOdiv>d 280 4.50 1000 oo oo 00O 1hrSminO DeathO
80 7000 Malemd AMIO 120 ivOdiv®D 300 4.30 1000 oo oo oo 64hr0  Deathd
o0 7600Femaled AMIO 70 ivOdiv@h 170 2.80 1500 oo oo 00O 4hrSminO DeathOl
100 620 MaleD HTO 5O ivOdivd 150 390 1000 OO  NAO NAO NAO Deathd

11 69 Male HT 4

ivO div 12 5.9

100 oo N/A N/A N/A Death

NIFO nifekalant ; VT/VF recurrencel] sustained VT/VF; IHDO ischemic heart disease; AMIO acute myocardial infarction; HTO

hypertension ; N/AD not available. Other abbreviations as in Fig. 1.
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Table 2[] Patient characteristics of the non-NIF group

Patientd AgeOd

Primarydd DC shockO Epinephrined Potassium Lidocaine[d Conversion tod VT/VFO In-hospitald]

No. OyrdQOd Sex disease Otimed0O OmgdO OmEg//0O OmgOO sinusrhythm recurrence death
IO 680 MaleO HDO 100 200 5.70 250 O ad O DeathO
20 720 MaleOd  AsthmaO 54 230 5.40 1000 O g DeathOd
30 760 FemaleO IHDO 10 150 6.20 1000 0 0 DeathOd
40 930 FemaleO HDO 40 30 4.830 1000 ad oo DeathO

5O 220 Malel  HCMO - 1sa 630 soo o N/AOD Deathd
60 240 Femaled Suffocationd 30 230 5.20 500 O N/AO DeathOd
70 260 MaleO TrafficO 10 150 3.70 1000 ad N/AO DeathO
80 530 MaleO HCMO 20 100 4.60 500 O N/AO DeathOd
90 580 FemaleOd  TrafficO 10 6O N/AO 500 O N/AO DeathOd
100 590 Maled AMIO 10 6O 5.90 500 O N/AO DeathOd
110 600 MaleO HDO 10 100 4.80 1000 O N/AO DeathOd
120 640 FemaleO HDO 6O 40 5.90 1000 O N/AO DeathOd
130 650 MaleO HDO 30 50 N/AO 1000 ad N/AO DeathO
140 660 Maled AV blockO 20 200 N/AO 500 O N/AO DeathOd
1580 670 Femaled  TrafficO 10 700 N/AO 500 O N/AO DeathOd
160 700 MaleO DAAO 30 170 5.60 1000 ad N/AO DeathO
170 700 MaleO HDO 30 700 3.40 500 O N/AO DeathOd
18O 710 MaleO HDO 10 60 5.80 1000 O N/AO DeathOd
190 760 Femaled DrowningO 10 50 4.830 500 ad N/AO DeathO
200 770 MaleO AMIO 9O 40 6.60 1000 O N/AO DeathOd
21 79  Female Valsalva 6 10 N/A 200 O N/A Death

HCMUO hypertrophic cardiomyopathy ; DAAD dissecting aortic aneurysm. Other abbreviations as in Fig. 1, Table 1.

Fig. 2 Electrocardiographic monitoring of a patient with sudden cardiac arrest after converted

sinus rhythm
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Fig. 3 Case 1 in Table 1. Electrocardiogram taken 15 min after nifekalant hydrochloride injection
and direct current shock treatment showing polymorphic ventricular tachycardia
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Fig.4 Case 1in Table 1. Electrocardiogram taken 50 min later showing sinus rhythm, supraventric-
ular premature beat, ventricular premature beat, complete right bundle branch block, left
hemi block, and abnormal Q waves in the (], (5 leads

goobob.oobobbooooobob20i0200 gopoobo20ni1dc@moooobogoooon
ggboooobooboboooboobobooboon UOMFig 3000000000 0O0OOsS0000OO0
gooobobimiomgd0ooonDsomgODOODOO gboboooodo 140/92mmHg 0 U 0O U [ Fig. 4001
gozoojd2000dbooboooobooobooooy oooboooboobboobbuoon,obo; sy
goobobbbooooobbbod2mgd oo ooboooOosoboQuo oo, STOO OO O Fig.

J Cardiol 2003 Mar; 40 3[1 127134



132 oooooooo Ood

i

V6

3

l TmV

Fig. 5 Case 1 in Table 1. Electrocardiogram taken 90 min later showing sinus rhythm, QS pattern in
the (1,0 [0 leads, abnormal Q waves in the (1,0 [15 leads, ST elevation in the (], [14 leads,
and ventricular premature beat with QT 0.48 and QTc 0.62
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