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Effects of self poisoning with maprotiline

KAI KNUDSEN, ANDREW HEATH

Abstract

Self poisoning with maprotiline was studied in 41
patients (43 episodes) consecutively admitted to an
intensive care unit. Thirty five patients had taken more
than one drug or alcohol. Fifteen patients were in coma
grade III or IV; 17 patients were still not conscious after
24 hours in the intensive care unit. Among six patients
given ventilation the mean duration of ventilation in the
five who recovered was 36 hours. Three patients had a
cardiorespiratory arrest, and one patient died. Twenty
eight patients had a QRS interval of 100 ms or more, and
15 patients had seizures. In six patients seizures were
precipitated by physostigmine.
Cardiotoxicity after overdosage of maprotiline is equal

to if not greater than that found after overdosage of
conventional tricyclic antidepressants. Overdosage of
maprotiline is more often associated with seizures than
overdosage with tricyclic antidepressants. Physostigmine
further increases the risk of seizures and should not be
used in cases of overdosage of maprotiline.

Introduction

Self poisoning with antidepressant drugs is a common medical
emergency requiring intensive care, although many patients die
before admission to hospital.' Because of the risk of self poisoning
by patients with depression many new antidepressants have been
marketed, each claiming fewer side effects and reduced acute
toxic effects compared with the others. Maprotiline was one of
the first commercially available tetracyclic antidepressants and
was launched as a rapidly acting antidepressant with relatively
few anticholinergic and cardiovascular side effects.2 Several case
reports have recently been published of grand mal seizures
during treatment with3- and after overdose of 10-11 maprotiline
in patients not known to be epileptics. Seizures are known to be
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a complication of overdosage of tricyclic antidepressants.1' We
carried out a study to assess the effects of self poisoning with
maprotiline with particular reference to seizures.

Patients and methods

Forty one patients with overdosage of maprotiline consecutively
admitted to the intensive care units at Sahlgren's and East hospitals,
Gothenburg, from January 1978 to May 1983 were included in the
study. The diagnosis of overdosage of maprotiline was confirmed by
the patient on recovery or by quantitative or qualitative toxicological
analysis, or both. Coma grade was assessed using the scale of Matthew
and Lawson,13 the most severe grade being recorded for each patient
(grade 0, fully conscious; grade I, drowsy but obeys commands; grade
II, unresponsive to commands but responds well to pain; grade III,
unresponsive to commands and minimally responsive to pain; grade
IV, completely unresponsive). Hypotension was defined as a systolic
blood pressure < 90 mm Hg. Statistical analysis was made using
the X2 test.

Results

Patients and drugs-The 41 patients were treated for 43 episodes of
overdosage with maprotiline. The mean age of the patients was 34
(SD 11-2) years (range 20-66 years); overdosage was most common
among patients aged 20-40. The 41 patients comprised 27 women and
14 men. Six patients had taken maprotiline alone; the remaining 35
patients had taken more than one drug (maprotiline plus a benzo-
diazepine, 18 patients; maprotiline plus alcohol, nine; maprotiline
plus a tricyclic antidepressant, one; maprotiline plus a tricyclic anti-
depressant and alcohol, four; maprotiline plus a tricyclic antidepres-
sant and a benzodiazepine, one; and maprotiline plus other drugs,
four). The amount of maprotiline ingested could be estimated in 35
patients. The average ingested dose was 2 31 (1 47) g; five patients had
taken more than 4 g and one patient more than 7 g.
Coma-The table shows the depth of coma as assessed with the

Matthew-Lawson coma scale. Twenty four hours after admission 17
of the patients were still comatose; seven patients were still comatose
after 48 hours and three patients after 72 hours.

Respiratory depression-An endotracheal tube was passed in nine of
the 43 episodes. Six patients required assisted ventilation. Of these
six, one received ventilation for 23 days because of brain damage after
cardiac arrest. The five other patients, whose clinical course was not
complicated, received ventilation for a mean of 36 hours.

Cardiovascular reactions-Eighteen patients were admitted with a
heart rate of 100 beats/min or more. Characteristic electrocardio-
graphic changes were first degree atrioventricular block (11 patients)
and an increased QRS interval (> 100 ms, 28 patients; > 120 ms,
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18 patients). The increase in QRS interval was also associated with a
lower level of consciousness (table). Arrhythmias such as supra-
ventricular or ventricular arrhythmias were seen in nine patients. In
one patient a complete left bundle branch block, not present before
the overdose, remained after discharge from hospital. Other electro-
cardiographic sequelae such as T wave abnormalities or a Q wave
remained on discharge in a further three patients. Hypotension
(systolic pressure < 90 mm Hg) was observed in eight patients.
Cardiac arrest occurred soon after admission in three patients: all three
were successfully resuscitated, although one died after 23 days. The
two other patients made an uneventful recovery and were discharged
from the intensive care unit after three days. A characteristic feature
in these three cases of extremely severe overdosage was a progressive
widening of the QRS interval and bradycardia preceding asystole.

Numbers of episodes in which seizures developed or with a
QRS interval >100 ms according to coma grade

No %%) with
Coma grade No of No (%) with QR.S interval

patients seizures '- 100 ms

0 0 0 0
I 8 3 (37-5) 4 (50)
II 20 6 (30) 10 (50)
III 6 2 (33 3) 5 (83-3)
IV 9 4 (44-4) 9 (100)

Total 43 15 28

Seizures-Fifteen patients had seizures. Fourteen had typical grand
mal convulsions, which occurred within the first 24 hours after
admission. These convulsions did not always respond to diazepam; in
two cases phenytoin was used. Seizures occurred in 13 (46%) of the
28 episodes with a QRS interval > 100 ms compared with only two
of the 15 episodes (13 3%) with a QRS interval <100 ms. There did
not appear to be any relation between the grade of coma and seizures
(table). Seven patients were given physostigmine as an antidote. Six of
these seven developed seizures; in five cases the seizures developed
after the administration of physostigmine. The one patient given
physostigmine who did not develop convulsions had also taken a
benzodiazepine. Patients who had taken an overdosage of maprotiline
with a benzodiazepine had a significantly lower incidence of seizures
(four out of 19 patients (210%)) than other patients (11 out of 24
(46%)) (p<005).

Other complications-An aspiration syndrome was seen in four
patients. Three patients had hallucinations during recovery. One
patient had delirium tremens necessitating prolonged intensive care.

Discussion

Self poisoning with maprotiline shows a similar epidemio-
logical pattern to self poisoning with tricyclic antidepressants,
with similar age and sex distributions."1 Multiple drug overdose
was common in this study, a benzodiazepine and alcohol being
the other drugs most commonly taken. As our patients were
similar to an unselected group of patients who had taken over-
doses of tricyclic antidepressants"4 some comparisons may be
made between these studies. Depth of coma after overdosage of
maprotiline appeared to be similar to that seen after overdosage
of amitriptyline. The duration of coma, however, was longer
with maprotiline: almost 40% of patients remained comatose
after 24 hours, compared with 9% of patients after overdosage of
amitriptyline."4 Similarly, our patients who required assisted
ventilation received it for longer periods than patients after
overdosage of amitriptyline. These differences can be explained
by the longer elimination half life of maprotiline, which is
reported to be 43 hours,15 compared with the elimination half
life of amitriptyline in the P phase after overdose of about 22
hours.'6 The proportion of our patients who required assisted
ventilation was similar to that requiring ventilation after over-
dosage of tricyclic antidepressants."

In therapeutic doses maprotiline reportedly shows less cardio-
toxicity than conventional tricyclic drugs1 7 and has a low
arrhythmogenic potential.'8 These findings were not confirmed
in the present study of maprotiline in overdose. An increased

QRS interval was seen twice as often in this study as after over-
dosage of tricyclic antidepressants necessitating intensive care."4
As an increased QRS interval is associated with increased
morbidity and mortality'2 it is a useful prognostic tool. Other
electrocardiographic changes seen in our patients were the same
as those seen after overdosage of tricyclic antidepressants,
characterised by pronounced bradycardia immediately preceding
asystole. Asystole has previously been reported after treatment
with physostigmine for overdosage of amitriptyline and imi-
pramine."9 None of our three patients with cardiac arrest,
however, had been treated with physostigmine.

Seizures induced by maprotiline can occur both at therapeutic
doses and in overdose.3-" In 1979 the Committee on the Safety of
Medicines reported that 42% of all reported drug induced
convulsions were caused by maprotiline, with all other anti-
depressants responsible for 280%.6 20 These findings have been
questioned, as maprotiline has been reported to be less epilepto-
genic than conventional tricyclic antidepressants." 22 Holliday
et al recently suggested that seizures may be more common at
doses greater than 150 mg/day. So far, however, the incidence of
seizures induced by maprotiline has not been established. In
this study one third of the patients developed seizures. This
contrasts sharply with a group of 225 patients treated in an
intensive care unit after overdosage of tricyclic antidepressants,
of whom 8% developed convulsions."1 Six of our seven patients
given physostigmine had seizures. Physostigmine clearly
induces seizures if used to treat overdosage of maprotiline: any
short term gain with physostigmine such as a temporary
increase in consciousness is outweighed by the risk of convul-
sions or asystole. At least in overdosage of maprotiline (and
probably also in overdosage of tricyclic antidepressants)
physostigmine is a dangerous drug and its use should be
abandoned. Nevertheless, physostigmine alone is not responsible
for the greater incidence of seizures after overdosage of mapro-
tiline than after overdosage of tricyclic antidepressants. When
our patients treated with physostigmine were excluded the
incidence of seizures was still more than twice that after over-
dosage of tricyclic antidepressants.
Treatment after overdosage of maprotiline, as after overdosage

of tricyclic antidepressants, should be based on careful sup-
portive care. Dialysis and haemoperfusion are not effective
because of maprotiline's long half life and large volume of
distribution.'6 The longer half life also results in a longer period
of coma and a longer period of ventilation. The cardiotoxicity of
maprotiline in overdose is equal to, if not greater than, that of
conventional tricyclic antidepressants, and hence electrocardio-
graphy is useful in assessing the severity of the overdosage.
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Effects of mild physical exercise on serum lipoproteins and
metabolites of arachidonic acid: a controlled randomised
trial in middle aged men
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ERKKI SEPPALA, HEIKKI VAPAATALO, JUSSI K HUTTUNEN

Abstract

To study the effects of physical exercise on biochemical
risk factors for ischaemic heart disease 31 healthy
middle aged men undertook regular physical exercise for
two months and 29 served as controls in a randomised
trial. In the men taking regular exercise serum cho-
lesterol concentrations increased 26% more-in the high
density lipoprotein subfraction two (HDL2) and decreased
31% more in the subfraction three (HDL,) and- 9% more
in the low density lipoprotein fraction than in the control
group. A tendency towards increased plasma 6-keto-
prostaglandin F1 concentration and decreased serum
thromboxane B, concentration was found during the
period of regular exercise, but prostaglandin E2 con-
centrations remained unchanged. The increase in plasma
6-keto-prostaglandin F1 X concentration was associated
with an increase in serum HDL2 cholesterol concentration
in the group taking regular exercise.
Our data suggest that mild regular physical exercise

favourably influences cholesterol distribution in serum
lipoproteins in healthy middle aged men and may have
beneficial effects on circulating metabolites of a-achi-
donic acid.

Kuopio Research Institute of Exercise Medicine, Puistokatu 20,
SF-70100, Kuopio 10, Finland

RAINER RAURAMAA, MD, director
KARI SEPPANEN, BSC, researcher

Research Institute of Public Health, University of Kuopio, Kuopio,
Finland

JUKKA T SALONEN, MD, director, professor
Kuopio Regional Institute of Occupational Health, Kuopio, Finland
KATRIINA KUKKONEN-HARJULA, MD, physician

Department of Biomedical Sciences, University of Tampere,
Tampere, Finland

ERKKI SEPPALA, MD, researcher
HEIKKI VAPAATALO, MD, professor
National Public Health Institute, Helsinki, Finland
JUSSI K HUTTUNEN, MD, director, professor

Correspondence to: Dr R Rauramaa.

Introduction

'T'he relation of decreased serum high density lipoprotein
cholesterol concentration and increased low density lipoprotein
cholesterol concentration to ischaemic heart disease has been
established epidemiologically.' Evidence suggests that it is the
high density lipoprotein subfraction two (HDLJ) that protects
against ischaemic heart disease.2 Advanced atherosclerosis in
man is also characterised by decreased production of prosta-
cyclin in the vascular endothelium3 and increased production of
thromboxane A2 by the platelets.4 It has been suggested that
regular physical activity prevents ischaemic heart disease,6 6 but
the mechanisms are only partly known. The most convincing
evidence for this effect of regular exercise is the increase in
serum high density lipoprotein cholesterol concentrations7 8.
suggestions concerning the effects of exercise on high concen-
trations of low density lipoprotein cholesterol as well as on the
antiaggregatory and proaggregatory metabolites of arachidonic
acid-namely, prostacyclin and thromboxane-have been based
on uncontrolled findings alone. We studied the effects of mild
regular physical exercise on circulating lipoproteins and metabo-
lites of arachidonic acid in healthy middle aged- men in a
controlled randomised clinical trial.

Subjects and methods

We recruited the subjects from a group of 82 clinically healthy male
volunteers aged 32-44 who were contacted through an advertisement
in a local newspaper and on the radio. The design of the study was
explained to them, and they gave their spoken consent. They then
underwent medical examination, chest x ray examination, exercise
testing, and laboratory examinations. Twenty two men were excluded
because they were overweight (body mass index (weight/(height)2)>
27 kg/M2), had a high maximal oxygen consumption (>55 ml/kgx
min), or had hypercholesterolaemia (serum cholesterol concentration
>7-5 mmol/l (290 mg/100 ml)) or hypertriglyceridaemia (serum
triglyceride concentration >2-0 mmol/l (175 mg/100 ml)). The mean
(SD) age of the 60 men included in the study was 37 (2). They were all
non-manual workers. The men were asked to keep their dietary and
other living habits constant during the study.

After a lead in period of one month baseline laboratory tests were
carried out. Blood samples for determining concentrations of lipo-
protein and arachidonic acid metabolite were taken, after a 10 hour
fast, from 0800 to 1000 with the subjects in a sitting position. The
first 2 ml of blood obta:.aed after the venous puncture was discarded;
the sample for testing was then taken without a tourniquet. The men
were advised not to drink alcohol or take physical exercise in their free


