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, Abstract—Background: Resuscitation without return to
spontaneous circulation in patients with suicidal ingestion of
cardiotoxic drugs necessitates alternative bridging therapies
for drug removal. Objectives: To show the effectiveness of
emergency extracorporeal membrane oxygenation
(ECMO) and plasmaspheresis in severe polyintoxication.
Case Report: A 21-year-old woman developed asystole after
suicidal polyintoxication with 1.75 g carvedilol, 300 mg am-
lodipine, 6 g amitriptyline, 500 mg torsemide, 1.5 g ketopro-
fen, 28 g nicotinic acid, and 16 g gabapentin. After 3 h of
cardiopulmonary resuscitation without return to sponta-
neous circulation, ECMO was used as a bridging therapy
and a temporary pacemaker was inserted. Plasma peak
levels were measured for amlodipine (29.3 mg/L), amitripty-
line (1456 mg/L), carvedilol (585 mg/L), and gabapentin
(126.8 mg/L). To facilitate drug removal, therapeutic plasma
exchange was performed. The patient could be weaned from
ECMO at day 4 and extubated on day 8 after admission
without neurologic sequelae. Conclusion: ECMO and
plasma exchange should be considered as a therapeutic
option in selected patients under resuscitation without re-
turn to spontaneous circulation after severe in-
toxication. � 2014 Elsevier Inc.

, Keywords—resuscitation; ECMO; plasmapheresis;
intoxication; b-blocker; tricyclic antidepressant; calcium
channel blocker

INTRODUCTION

Polyintoxicationwithmore than four substances is rare,with
cardiovascular drugs and cyclic antidepressants belonging
to the drugs most frequently ingested for suicide (1).

Toxicity of b-blockers is significantly increased after
co-ingestion of further cardioactive drugs, especially cal-
cium channel antagonists or tricyclic antidepressants (2).
The cardiotoxic action of the ingested drugs represents a
potentially reversible cause that prevents return to
spontaneous circulation (ROSC) even under sufficient
resuscitation measures. Thus, enhanced drug removal, for
example, by plasmapheresis, is an effective but time-
consuming treatment of cardiac failure under these circum-
stances. Extracorporeal membrane oxygenation (ECMO)
could serve as a bridging tool tomaintain a sufficient circu-
lation until the complete drug removal enables ROSC.

CASE REPORT

A21-year-oldwomanwas found unconscious with brady-
cardia (30 beats/min) by her relatives after suicidal inges-
tion of 70 tablets of 25-mg carvedilol (1750 mg), 40

Streaming videos: Two brief real-time video clips that
acscompany this article are available in streaming video at
www.journals.elsevierhealth.com/periodicals/jem. Click on
Video Clips 1 and 2.
1Current affiliation: Department of Cardiology, University of
Kiel, Kiel, Germany.

RECEIVED: 19 May 2013; FINAL SUBMISSION RECEIVED: 3 January 2014;
ACCEPTED: 28 April 2014

527

The Journal of Emergency Medicine, Vol. 47, No. 5, pp. 527–531, 2014
Copyright � 2014 Elsevier Inc.

Printed in the USA. All rights reserved
0736-4679/$ - see front matter

http://dx.doi.org/10.1016/j.jemermed.2014.04.044

Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
http://www.journals.elsevierhealth.com/periodicals/jem
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jemermed.2014.04.044&domain=pdf
http://dx.doi.org/10.1016/j.jemermed.2014.04.044


tablets of 400-mg gabapentin (16,000mg), 60 tablets of 5-
mg amlodipine (300 mg), 60 tablets of 100-mg amitripty-
line (6000 mg), 50 tablets of 10-mg torsemide (500 mg),
56 tablets of 500-mg nicotinic acid (28,000 mg), and 30
tablets of 50-mg ketoprofen (1500 mg). Details of the in-
gested drugs are listed in Table 1. She became pulseless
shortly after the arrival of the emergency physician, and
cardiopulmonary resuscitation (CPR) was started imme-
diately. Due to catecholamine-refractory cardiac failure,
the patient was transferred after 60 min to our intensive
care unit still undergoing CPR.

After admission, CPR was continued for another 120
min. Because no ROSC could be achieved, extracorporeal
membrane oxygenation (ECMO; Medtronic BioMedicus;
Medtronic, San Francisco, CA)was performed as a bridging
therapy via right femoral arteriovenous access (flow rate 5
L/min), which stabilized the mean arterial pressure at 65
mmHg under augmented vasopressor therapy (norepineph-
rine/adrenaline). The time course of intensive care unit treat-
ment is depicted in Figure 1. Laboratory results upon arrival
are shown in Table 2 (3–9). Therapeutic hypothermia
(33.5�C) was initiated. First, spontaneous electrical
cardiac activity was detected 3 h after admission, showing
a sinoatrial blockade with narrow complex escape rhythm
(33 beats/min) with complete myocardial akinesia. On
day 2 after admission, when echocardiography showed
minimal cardiac contractions (Video 1), a temporary right
ventricular pacemaker was inserted (80–100/min) to avoid
intraventricular thrombus formation. Spontaneous heart
rate began to increase fromday 3,with an improved ejection
fraction of 45% on day 6 and a normal left and right ventric-
ular function on day 7 (Figure 1A, Video 2). The patient
could be successfully weaned from ECMO on day 5. After
demonstration of normal sinus rhythm, the temporary pace-
makerwas removed on day 5. Catecholamineswere tapered
until day 6, and extubation was possible on day 8 after
admission (Figure 1A).

Specific treatment for intoxication is summarized in
Figure 1B. For the b-blocker and calcium channel antago-
nist intoxication, high-dose insulin/euglycemia therapy
(25 units/h for 5 days), calcium gluconate (free calcium
serum concentration 1.0 mmol/L, for 3 days), glucagon
(10 mg/h for 24 h), and 10mgmilrinone (3 h) were admin-
istered. Sodium bicarbonate was applied for 5 days to
inhibit the activity of amitriptyline on the sodium channel.
Due to the enormous doses of carvedilol, amlodipine, and
amitriptyline with a high plasma protein binding and half-
life, plasma exchangewas performed on days 1, 2, 3, and 4
for accelerated drug elimination. Initial drug plasma con-
centration of carvedilol, amlodipine, and amitriptyline
and their time course under plasmapheresis are shown in
Figure 2.

The course was complicated by a cannula-induced
dissection of the deep femoral artery. Although perfusionT
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