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et al. Our results suggest that the properties of Doppler US with a
transducer directed over the fetal heart for 15 minutes does not stimu-
late fetal activity. This may not mean, however, that Doppler US
directed at other parts of the fetal anatomy, such as the brain, might
not have a stimulatory effect.
We believe that subjective counts of fetal movements during FHR

monitoring provide a valid additional method of assessing fetal well-
being.
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Effect of maprotiline on cardiac
arrhythmias

Cardiotoxic side effects of tricyclic and tetracyclic antidepressants
(TCA), such as arrhythmias and sudden death, are well documented' 2
and occur particularly when TCA are taken in large doses and by
patients with concomitant heart disease.' Recent reports, however,
have contested an arrhythmogenic action of TCA in therapeutic
doses3 and even shown an antiarrhythmic effect of imipramine.4 In
this double-blind crossover study we attempted to ascertain whether
the tetracyclic drug maprotiline does indeed have antiarrhythmic
properties.

Patients, methods, and results

We studied 10 patients (mean age 44±8 years) with arrhythmias on a
preliminary long-term ECG (LECG). In nine patients a LECG was
obtained, and six patients were exercised on a bicycle ergometer. Six
patients had mitral valve prolapse, one coronary artery disease, one chronic
cor pulmonale, and two no known heart disease. Medical regimens were
kept constant and none of the patients received any treatment for arrhythmia.
Informed consent was obtained from all participants.
The study consisted of two periods of 14 days each. In the first period

patients were randomly started on either maprotiline 75 mg by mouth or
placebo. On days 13 and 14 an eight-hour LECG was recorded. On day 14 a
blood sample was taken to measure the serum concentration of maprotiline
and desmethylmaprotiline. At the end of each period the patients were

Number of ventricular premature beats (VPBs) and maximum grade of arrhythmia reached during long-term monitoring as well as plasma maprotiline and desmethyl-
maprotiline concentrations in nine patients receiving placebo and maprotiline (75 mg by mouth)

VPBs/h Arrhythmia class* Plasma M +DMM (ng/ml)
Case Randomisation
No Placebo Maprotiline Placebo Maprotiline Placebo Maprotiline

1 P/M 679-5 624-0 3 3 0 169
2 P/M 0 3 0 1 0 7 103
3 P/M 23-0 11 0 3 2 4 171
4 P/M 271-0 109.0 4 2 5 1 221
5 M/P 590.0 0 2 0 0 123
6 M/P 0-3 1-3 1 0 5 129 442
7 M/P 200-0 0 4 0 10 224
8 P/M 15-0 0 5 2 1 40 154
9 M/P 21-3 15-7 6 4-5 0 261

Mean (± SE of mean) 200-0 ±88-5 84-6 ±68-4 289 ±054 150+053 21 22 ±14-1 207-56 ±33-8

Significance P .005 PS0 05

P = Placebo.
M = Maprotiline.
DMM = Desmethylmaprotiline.
*See text for details of classification.

exercised on a bicycle ergometer (150 W) to evaluate stress-induced
arrhythmias. LECGs were assessed manually for the number and grade of
arrhythmias on a Model 6004 C ICR Scanner. The following classification
was used: class 0, no arrhythmias; class 1, -S1 ventricular premature beat
(VPB)/min or <30 VPBs/h; class 2, -1 VPB/min or --30/h; class 3,
multifocal VPBs; class 4, 2-4 VPBs in a row; class 5, R on T phenomenon;
class 6, ventricular tachycardia ( 5 VPBs in a row). The number of ventri-
cular extrasystoles (expressed as VPBs/hour) and maximum grade of
arrhythmias reached were assessed from the placebo and maprotiline
recordings. For the interpretation of stress tests every other minute-that is,
five out of 10 minutes during stress and three out of six minutes after stress
-was recorded to permit counting of VPBs. The mean number of VPBs/
hour and the grades of arrhythmias during the placebo and treatment
periods were compared, as well as the number of VPBs during and after
exercise. Statistical analysis of the results was carried out using the sign
test. Data were reported as means t,SE of mean.

During the placebo period Holter recording showed a mean of 200
88-5 VPBs/h. When the patients were given maprotiline they had only
846668-4 VPBs/h (P<0 05). Comparison of the maximum grade of
arrhythmia reached during each period (average of two tracings) disclosed
a significant decrease in severity from 2-9 ±0 54 (placebo period) to 1 5 <
0 53 in the maprotiline period (P±0 05; table). When the worst placebo
and maprotiline tracings were compared a similar difference resulted
(30 0053 v 1-78-e 0 59; P- 0 05). During exercise we observed a mean of
31-0±12 9 VPBs when the patients received placebo and 12 6 8 4 VPBs
when they received maprotiline (P-0 05). After exercise the mean number
of VPBs was 653_+20 4 during the placebo period and 23-0 9 6 with
maprotiline (P-0 05). Variance analysis showed no carry-over effects.

Comment

Various reports have described quinidine-like effects of TCA.2
Furthermore, Bigger4 showed an antiarrhythmic action of imipramine
in two patients. In a study3 of 18 patients treated with TCA for
prolonged periods no arrhythmogenic effect of these- drugs was
found. In the present study Holter monitoring showed a reduced
incidence of VPBs (by 58 %) and a significant decrease in the severity
of ventricular arrhythmias during treatment with maprotiline.
Likewise, exercise-induced VPBs were reduced (by 62 %) by mapro-
tiline. This antiarrhythmic action may well be related to the drug's
quinidine-like properties. It appears therefore to be a safe drug in the
treatment of depressive patients with pre-existing arrhythmias.
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