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Abstract  In the choice of an antidepressant drug the clin- 
ician must often consider the presence of a cardiovascular 
comorbidity in depressed patients. In the present study the 
cardiovascular effects of fluvoxamine and maprotiline 
were compared in a double-blind trial in which the quan- 
titative changes in ECGs were assessed before and during 
a 3-week treatment. A total of 33 patients (mean age 44 
years; range 20-65 years) with major depressive disorder 
(RDC) who were free from clinically relevant organic dis- 
eases were investigated. After a 7-day wash-out period, a 
3 week treatment phase was started with 200 mg daily of 
either fluvoxamine (n = 18) or maprotiline (n = 15). On 
days 0, 7, 14 and 21 a 12-1ead standard ECG was per- 
formed and the drug plasma levels were determined. All 
ECGs were analysed in a blind fashion by an internist. 
Maprotiline caused a significant prolongation of the PR 
interval (P < 0.001) and of the QRS interval (P < 0.01) 
was well as an increase in heart rate (P < 0.001). The QTc 
interval was only tendentially prolonged (P < 0.10) and 
the P-wave duration and T-wave amplitude were not af- 
fected by maprotiline. No significant changes in ECG pa- 
rameters were observed during treatment with fluvoxam- 
ine; and there was a nonsignificant trend (P < 0.10) for a 
lower heart rate during treatment. Blood pressure was not 
affected by treatment with either antidepressant. In both 
groups no significant correlations were found between 
ECG findings and the plasma levels of the drugs. Our re- 
sults confirm that fluvoxamine in therapeutic dose causes 
no alteration in surface ECG regarding cardiac conduction 
and repolarization. Conversely, maprotiline caused a sig- 
nificant prolongation of atrioventricular and intraventricu- 
lar conduction and a rise in heart rate. Although these ef- 
fects were not clinically relevant in our sample of  patients 
without overt heart disease, they should be taken into ac- 
count when treating depressed patients with concomitant 
cardiac disease. 
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Introduction 

It is commonly known that patients with depressive disor- 
der very often have some medical comorbidity. This ap- 
plies especially to cardiovascular disease, which must be 
given particular attention to when antidepressant medica- 
tion is considered. It has long been known that the use of 
tricyclic antidepressants can be associated with potent 
cardiovascular effects, e.g. by their quinidine-like action 
on cardiac electrophysiology or in the form of a sinus 
tachycardia due to anticholinergic effects as well as al- 
tered noradrenergic activity (Glassman and Preud'homme 
1993; Marshall and Forker 1982; Veith et al. 1994). 

In the past 10 years several studies reported that de- 
spite these side effects tricyclic antidepressants can be ad- 
ministered to the majority of cardiac patients (Roose et al. 
1991). The clinical practice, however, shows that in many 
cases these drugs are contraindicated because of cardio- 
vascular disorder, e.g. in patients with severe conduction 
problems. An additional difficulty are the multiple drug 
interactions e.g. with antiarrhythmics, antihypertensives 
or anticoagulants. This explains why, in view of the in- 
creasing mean age of depressed patients, antidepressants 
without cardiovascular side effects are of the utmost im- 
portance to the clinical psychiatrist. In this context it 
should be mentioned above all the specific serotonin re- 
uptake inhibitors (SSRI). A drug of this group that is al- 
ready commercially used is fluvoxamine, which seems to 
be free from cardiotoxic effects as the data from animal 
experiments suggest (Wouters and Deimann 1983). Re- 
cent investigations provide evidence that this statement 
can be maintained also for the application of fluvoxamine 
to humans (for review see Benfield and Ward 1986). 
Apart from a minor, mostly not clinically relevant, reduc- 
tion in the heart rate, no cardiovascular effects could be 
found. This assessment is based essentially on the studies 



of  Prager  et al. (1986), Rob inson  and Doogan  (1982) and 
o f  Roos  (1983, 1984). Never theless ,  their  f indings  cannot  
be used  wi thout  reserva t ion  as a gu ide l ine  for  psychia t r ic  
pha rmaco the rapy  for the fo l lowing  reasons:  

1. In two of  these studies f luvoxamine  was admin is te red  
to nondrepress ive  indiv iduals  ei ther  in a single dose 
(Prager  et al. 1986) or over  a compara t ive ly  short  per iod  
o f  nine days  (Robinson  and D o o g a n  1982). 

2. The  f indings  repor ted  by  Roos  are based  on the poo led  
data f rom a total  of  15 c l in ical  studies on depressed  pa-  
t ients examin ing  response  and to lerance  of  f ]uvoxamine  
c o m p a r e d  with t r icycl ic  ant idepressants  or p lacebo  (Roos 
1983, 1984). The E C G  f indings  during these three meth-  
ods of  t rea tment  were  compared  and assessed  by  cardiol-  
ogists  who were  b l ind  as to the appl ied  t rea tment  regimes.  
However ,  the publ ica t ions  by  Roos  state nei ther  dosages  
nor  dura t ion of  t reatment .  Moreover ,  there are no detai ls  
about  inc lus ion or  exc lus ion  cri ter ia  nor  about  the exact  
drug p l a sma  levels  found.  

In l ight  o f  this data  si tuation,  the s ta tement  that f luvoxam-  
ine is free f rom c l in ica l ly  re levant  ca rd iovascu la r  side ef- 
fects cannot  yet  be made  with cer ta inty (Benf ie ld  and 
Ward  1986; Jefferson 1989). Therefore ,  it was the objec-  
t ive of  the present  s tudy to compare  E C G  f indings  under  
f luvoxamine  t rea tment  with the course of  E C G  parame-  
ters under  the r eg imen  o f  a convent iona l  ant idepressant .  
This  inves t iga t ion  was made  within the f r amework  of  a 
more  comprehens ive  research  pro jec t  s tudying efficacy, 
to lerance  and la tency of  act ion of  f luvoxamine  and 
maprot i l ine .  The reference  substance mapro t i l ine  is 
known  to be  a te t racycl ic  an t idepressant  with marked  nor- 
adrenal ine  reuptake inhibi t ion,  but  ma in ly  wi thout  impac t  
on serotonin reuptake  (Pinder  et al. 1977). Whereas  it was 
first  a s sumed  that mapro t i l ine  p roduced  less card iovascu-  
lar  effects than t r icycl ic  ant idepressants  (Pinder  et al. 
1977), it was subsequent ly  shown that the cardiac  effects 
of  mapro t i l ine  do not  differ  ei ther  in qual i ty  or  quant i ty  
f rom those of  the t r icycl ic  substances  (Blackwel l  1986; 
Burckhard t  1983; G la s sman  and P r e u d ' h o m m e  1993). 

In  the present  s tudy the E C G  f indings  under  a f ixed  
dosage  of  200 mg dai ly  of  ei ther  f luvoxamine  or  maprot i -  
l ine are compared  with  the ini t ia l  f indings  before  treat-  
ment  and with each other. In contras t  to other studies,  
where  usual ly  one E C G  was pe r fo rmed  before  and dur ing 
t reatment ,  we conduc ted  a total  of  four  ECGs,  three of  
them in week ly  intervals  during the t rea tment  period.  Var- 
ious E C G  parameters  were  assessed  quanti ta t ively,  and in 
addi t ion the results  o f  the c l in ical  E C G  general  assess-  
ment  are reported.  

Patients and methods 

A total of 38 patients were included in the trial. Five patients dis- 
continued the study, but in no case due to cardiovascular side ef- 
fects. Thus, 33 inpatients completed the triM: They were aged 20 
to 65 years with RDC diagnosis "major depressive disorder", who 
had been informed about objective and course of the study and had 

declared their consent to participate. The number of patients ex- 
amined in the fluvoxamine group was 18 and in the maprotiline 
group 15. Both groups were comparable as to gender and age dis- 
tribution, the mean age of the fluvoxamine group being 42.1 + 11.5 
years, and of the maprotiline group, 46.2 + 9.4 years. Before the 
beginning of the study, all patients were submitted to a compre- 
hensive medical check-up including laboratory tests, ECG and 
chest X-ray. Exclusion criteria were severe organic diseases pre- 
sent or past as known from entries in the medical record. They 
comprise especially cardiac, renal disorders or insulin-dependent 
diabetes mellitus. Further exclusion criteria were drug or alcohol 
abuse and simultaneous treatment with other psychoactive drugs 
(other antidepressants, neuroleptics, antiparkinsonian etc.) except 
a benzodiazepine (diazepam 10 mg), which was allowed in case of 
persisting insomnia. In no case were drugs with cardiovascular ef- 
fect administered as comedication. 

A 7-day wash-out period was followed by a treatment period of 
3 weeks under double-blind conditions when the patients were 
given 200 mg daily of fluvoxamine or maprotiline. Pulse rate and 
blood pressure (Riva-Rocci) were measured three times daily. On 
days 0, 7, 14 and 21 a 12-lead standard ECG was performed. The 
plasma levels of fluvoxamine (gaschromatography) and maproti- 
line (HPLC) were determined on days 7, 14 and 21 with the blood 
samples taken 10-12 h after the last drug intake. 

The ECG recordings were all performed by the same equip- 
ment (Hellige-Multiscriptor EK 33) with a paper speed of 50 
mm/s. All ECGs were analysed by an internist according to identi- 
cal criteria and blind as to the medication given. The quantitative 
ECG parameters were assessed from lead II by forming mean val- 
ues based on three measurements. The frequency correction of the 
QT interval was conducted in the usual way according to the 
Bazett formula (Bazett 1920), which allows to determine the fre- 
quency-independent corrected QT c interval. The amplitude of the 
T-wave was determined relative to the amplitude of the QRS com- 
plex and calculated in percent. In the qualitative ECG evaluation 
possible deviations from normal values were described. Finally, 
each ECG was submitted to a semiquantitative general assessment 
with a clinically oriented 5-grade scale (grade 1: normal findings; 
grade 2: dubious deviations from normal values, e.g. reduced T- 
amplitude or discrete ST segment depression; grade 3: slight 
pathological change, e.g. monomorphic ventricular premature 
complexes [VPCs] or more marked ST segment depression; grade 
4: medium-grade pathological changes, e.g. signs of left ventricu- 
lar hypertrophy or polimorphic and/or bigeminiform VPCs; grade 
5: severe pathological changes, e.g. marked ischaemia-type repo- 
larization disorder or complex ventricular dysrhythmia). 

For the statistical analysis the initial values of day 0 were com- 
pared using student's t-test for independent samples. Changes in 
the course of the treatment period were, for both groups separately, 
examined for significance by analysis of variance with repeated 
measures. Concerning the relationship between drug plasma levels 
and ECG parameters, Spearman rank correlations were calculated. 

Results 

On day 0 both  groups showed no di f ference concern ing  
hear t  rate and b lood  pressure .  Whereas  in the course o f  
the 3-week  t reatment  per iod  no s ignif icant  changes  in the 
b lood  pressure  profi les  were  observed,  nei ther  within 
groups nor  be tween  groups,  the pulse  rate showed con- 
verse  devia t ions  f rom the ini t ial  va lues  (Table 1). In  the 
f luvoxamine  group a sl ight  reduct ion in the pulse  rate was 
found (approx imate ly  4--6 beats /min;  P < 0.10). In the 
maprot i t ine  group,  however ,  a h ighly  s ignif icant  increase  
by  approx imate ly  10 beats /min was recorded  (P < 0.001). 
Fo r  the quant i ta t ive E C G  parameters  no changes  occurred 
in the f luvoxamine  t reated group of  pat ients  during the 
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Table 1 Heart rate and blood pressure profiles in fluvoxamine and maprotiline groups (means + SD). SBP systolic blood pressure; DBP 
diastolic blood pressure 

Day 0 Day 7 Day 14 Day 21 P 

Fluvoxamine: Heart rate 81.5 + 13.3 74.9 + 13.1 75.0 + 12.0 77.3 + 10.0 < 0.10 
SBP 117.7 + 14.7 121.3 + 18.7 120.3 + 18.2 118.5 + 8.9 n.s. 
DBP 77.7 + i0.6 78.5 + 14.3 77.0 + 13.7 73.5 _+ 10.0 n.s. 

Maprotiline: Heart rate 79.8 + 14.6 87.3 + 12.9 89.8 + 10.9 89.1 + 12.4 < 0.001 
SBP 119.5 + 18.4 123.3 + 16.4 120.6 + 17.4 121.8 + 22.2 n.s. 
DBP 76.7 + 12.7 80.9 + 10.6 77.5 + 11.9 79.4 + 13.6 n.s. 

Table 2 Quantitative ECG parameters and drug plasma levels in fluvoxamine group (means _+ SD) 

Parameter Day 0 " Day 7 Day 14 Day 21 /~ 

P (s) 0.084_+ 0.010 0.086 + 0.009 0.090_+ 0.011 0.086 + 0.009 n.s. 
PR (s) 0.141 + 0.019 0.131 + 0.015 0.132_+ 0.024 0.135_+ 0.015 n.s. 
QRS (s) 0.076_+ 0.009 0.076 + 0.009 0.074_+ 0.008 0.074_+ 0.010 n.s. 
QTc (s) 0.378 + 0.020 0.373-+ 0.018 0.376_+ 0.024 0.380 + 0.017 n.s. 
T (%) 25.0 + 10.9 25.9 + 10.9 22.3 _+ 8.2 24.7 _+ 12.2 n.s. 

Plasma levels (ng/ml) 130.7 + 69.6 173.5 _+ 110.5 188.5 _+ 117.5 

Table 3 Quantitative ECG parameters and drug plasma levels in maprotiline group (means _+ SD) 

Parameter Day 0 Day 7 Day 14 Day 21 P 

P (s) 0.086_+ 0.013 0.097_+ 0.010 0.092__+ 0.010 0.087 _+ 0.026 n.s. 
PR (s) 0.138 + 0.021 0.153 _+ 0.019 0.155 _+ 0.019 0.152_+ 0.020 < 0.001 
QRS (s) 0.071 _+ 0.007 0.075 _+ 0.008 0.075 + 0.010 0.077_+ 0.009 < 0.01 
QT c (s) 0.379_+ 0.020 0.383 _+ 0.018 0.383 -+ 0.021 0.389_+ 0.018 < 0.10 
T (%) 23.4 + 16.2 19.8 + 7.1 21.1 + 8.5 18.1 _+ 6.4 n.s. 

Plasma levels (ng/ml) 139.2 + 46.9 200.5 _+ 81.3 209.2 _+ 93.1 

t rea tment  per iod  (Table 2). Under  mapro t i l ine  t reatment  
(Table 3), however ,  the PR interval  was p ro longed  by  ap- 
p rox ima te ly  0.015 s (P < 0.001) and the QRS interval  by  
approx imate ly  0.006 s (P < 0.01). The QTo interval  
showed a t rend for a p ro longa t ion  by  0.01 s (P < 0.10). 
Whereas  the changes  in heart  rate and PR interval  under  
the inf luence o f  mapro t i l ine  could  be c lear ly  ident i f ied  al- 
ready  after 1 week,  QRS and QTc in tervals  revea led  a ten- 
dency  to increase  and reached  their  m a x i m u m  values  by  
day  21. On the other  hand,  the s l ight ly  lowered  heart  rate 
in the f luvoxamine- t rea ted  pat ients  became  mos t  obvious  
after 1 week.  No  s ignif icant  correla t ions  were  es tabl i shed  
be tween  the quant i ta t ive parameters  and the p l a sma  levels  
o f  both  test substances.  

The semiquant i ta t ive  E C G  assessment  revea led  no dif-  
ferences be tween  the two groups  nor  any s ignif icant  
changes  in the t reatment  course.  Fo r  both groups the mean  
scores in the 5-grade  assessment  at basel ine  and dur ing 
therapy var ied  s l ight ly  be tween  1.5 and 2.0. A marked  
pa tho log ica l  E C G  f inding of  sever i ty  grade 5 was found 
in none  o f  the patients.  Med ium-seve r i t y  E C G  changes  
(grade 4) were  obse rved  in one case. This  was a female  
pat ient  who under  the effect  o f  f luvoxamine  for  the first 
t ime deve loped  vent r icu lar  ext rasys toles  to the po in t  of  an 
intermit tent  b igemina l  pulse.  Af te r  the end o f  the s tudy 

per iod  the medica t ion  was changed  to maprot i l ine  and the 
pat ient  was subsequent ly  free f rom cardiac  dysrhythmia .  
Ano the r  female  pat ient  who had  shown ventr icular  ex- 
t rasystoles  o f  low f requency before  the beginning  o f  the 
t rea tment  per iod  ini t ia l ly  r esponded  to f luvoxamine  by  in- 
creased dysrhythmia ,  but  in the later  course no a r rhy thmia  
became  manifest .  A l l  33 pat ients  comple ted  the 3 -week  
s tudy pro tocol  wi thout  intolerable  card iovascula r  side ef- 
fects ei ther  f rom a subject ive  or f rom an objec t ive  aspect.  

Discussion 

In the present  s tudy the two substances tested had no spe- 
cific impac t  on the b lood  pressure.  Concerning  the heart  
rate a t endency  to decrease  by  approx imate ly  4 - 6  
beats / ra in  was observed  under  f luvoxamine ,  which  has 
been descr ibed  by  other  authors as wel l  (Prager  et al. 
1986; Robinson  and Doogan  1982). Thus far no conclu-  
sive explanat ion  has been  given for this f inding. However ,  
one m a y  speculate  that the decrease  in heart  rate under  
f luvoxamine  could  be caused by  central  serotonergic  ef- 
fects on card iovascula r  funct ion (Gradin  and Persson 
1993) as wel l  as by  vagal  mechan i sms  t r iggered in the 
context  o f  the compara t ive ly  frequent  s ickness  under  this 



drug. In any event, the lack of an increase in the heart rate 
can be considered as evidence that this substance has no 
anticholinergic side effects (Benfield and Ward 1986). 
Among the patients treated with maprotiline an increase 
in the heart rate was observed - in accordance with the 
literature (Ahles et al. 1984; Bethge et al. 1982; Rudorfer 
and Young 1980) - of high statistical significance, namely 
by approximately 10 beats per min, which is essentially 
explained by the anticholinergic and noradrenaline reup- 
take blocking properties of the substance (Edwards and 
Goldie 1983). 

As in the aforementioned studies, it was impossible to 
find evidence for fluvoxamine affecting the quantitative 
ECG parameters in our patients. Therefore, it can be con- 
cluded that fluvoxamine causes no alteration in the con- 
duction and repolarization as assessed by the surface 
ECG. This is in accordance with the fact that in postmar- 
keting surveys an increased rate of cardiovascular events 
in patients treated with fluvoxamine could not be found 
(Wagner et al. 1993). Also, no cardiac complications in 
connection with fluvoxamine intoxications have been ob- 
served thus far (Benfield and Ward 1986; Warrington et 
al. 1989). 

In patients treated with maprotiline clear alterations of 
the quantitative ECG parameters were found. They con- 
sisted mainly of the prolongation of atrioventricular con- 
duction, measured by the PR interval, and in a prolonged 
QRS interval, which is determined by intraventricular 
conduction velocity. The corrected QTo interval, in which 
both intraventricular conduction and repolarization inter- 
val are involved, showed a tendency to being prolonged. 
The length of the P wave, which corresponds to the intra- 
atrial conduction time, was not increased, nor did a signif- 
icant alteration in T-wave amplitude appear. A review of 
the literature shows that Ahles et al. (1984), who treated 
depressive elderly patients with maprotiline at a daily 
dose of 75-225 mg, described a significant prolongation 
of PR and QRS intervals, manifested at 0.012 and 0.010 s, 
which is similar to the dimension found in our patients. 
Edwards and Goldie (1983) report that a mean maproti- 
line dose of 218 mg/die corresponded to an increase in PR 
duration of 0.022 s, but found no significant alteration in 
QRS interval. Kalelioglu et al. (1992) reported a prolon- 
gation of PR duration under medium doses of maprotiline 
(75-150 mg daily), whereas QRS- and QTc-intervals were 
shortened. Finally, the data of Mielke et al. (1979), who 
found a significant rise in QTc among medium-aged pa- 
tients treated with 150-300 mg daily of maprotiline, 
should be mentioned, but reported no details of other 
ECG parameters. Concerning the two latter publications 
one reservation muste be made, namely that it contains no 
detailed information on the methodology of ECG analy- 
sis. 

In summary, our findings are essentially in accordance 
with the data reported in the literature. The electrocardio- 
graphic alterations under treatment with maprotiline can 
be accounted for by a quinidine-like effect inherent in the 
substance, which could be validated in animal experi- 
ments (Zbinden et al. 1980) as well as under therapeutic 

intervention with maprotiline in humans (Burckhardt 
1983; Raeder et al. 1979). This property may be responsi- 
ble for the fact that, as with tricyclics, with maprotiline 
lethal intoxication may occur due to cardiac arrhythmia 
(Glassman and Preud'homme 1993). 

Although the mentioned statistically significant 
changes in heart rate and ECG parameters were observed 
during maprotiline treatment, it must be emphasized that 
these effects are of only limited importance from a clini- 
cal point of view, because they remained within the nor- 
mal range of the respective variables. This statement is 
supported by the clinician's general assessment of the 
ECG during maprotiline treatment, which revealed no sig- 
nificant diminution in the mean score, as likewise there 
was no specific change found during fluvoxamine treat- 
ment. In none of the patients of the maprotiline group 
were clinically relevant ECG changes observed during the 
treatment phase, especially no disturbed conduction; nor 
could any other cardiovascular side effects be observed. 

In one female patient ventricular extrasystoles oc- 
curred for the first time with fluvoxamine, which abated 
upon subsequent change to maprotiline. A similar individ- 
ual case is reported in the literature (Wright and Denber 
1978). However, the great spontaneous variability of ven- 
tricutar arrhythmia must be taken into account to the ef- 
fect that single observations of this type must certainly be 
registered, but cannot be taken as sufficient evidence for 
an arrhythmogenic activity of fluvoxamine. 

The lacking relationship between plasma levels and the 
intervals measured in the ECG of the fluvoxamine-treated 
patients requires no additional explanation, because no al- 
teration of the latter had occurred during treatment. Even 
with maprotiline no such correlation could be established. 
This is in accordance with the findings of Edwards and 
Goldie (1983), the only publication thus far presenting re- 
spective data on maprotiline. With regard to tricyclic anti- 
depressants, a review of the literature does not permit a 
concrete statement. Whereas some authors found no con- 
sistent correlation between plasma levels and ECG para- 
meters (McCue et at. 1989; Smith et al. 1980), others re- 
ported significant correlations. In this context atrioven- 
tricular conduction time (PR interval) showed the most 
marked correlation with the plasma levels of the available 
antidepressants (Giardina et al. 1987; Rudorfer and Young 
1980; Schneider et al. 1988; Stern et al. 1991). Significant 
correlations, particularly for QRS and QTc intervals, can 
possibly be expected for the OH metabolites of tricyclic 
antidepressants, rather than for the nonmetabolized initial 
substances. Respective data are available at least for de- 
sipramine and nortriptyline (Kutcher et al. 1986; Schnei- 
der et al. 1988). The lacking correlation between maproti- 
line and ECG parameters in our own data may best be ac- 
counted for by the fact that with therapeutic dosage the 
quantitatively measurable ECG changes are statistically 
significant, but clinically discrete, showing no correla- 
tion with plasma levels. To the extent, however, that the 
plasma levels approach the toxic range it seems likely 
that also with maprotiline - similarly to tricyclic antide- 
pressants (Smith et al. 1980) - marked correlations be- 



tween ECG and drug concentrations will become evi- 
dent. 

With regard to the clinical use of fluvoxamine, the 
findings reported in the literature and our own data sug- 
gest that this substance - similar to other SSRI, e.g. flu- 
oxetine and paroxetine (Fisch 1985; Kuhs and Rudolf 
1990) - usually does not cause relevant cardiovascular 
side effects. The described slightly lowered heart rate has 
no relevance for patients without heart disease. On the 
other hand, in cardiac patients especially disposition to 
bradycardia in connection with sick sinus syndrome, a de- 
crease in the heart rate of potential clinical concern, may 
occur. Thus, syncopes due to bradycardia have been re- 
ported in patients treated with fluoxetine (Ellison 1990). 
Because fluvoxamine has not yet been sufficiently evalu- 
ated in the treatment of depressed patients with cardiovas- 
cular comorbidity (Jefferson 1989; Roose 1992), it seems 
strictly indicated in such cases to check pulse, blood pres- 
sure and ECG parameters at regular intervals. In this con- 
text the findings of Prager et al (1991) should be men- 
tioned. They report on 48 patients with mild or moder- 
ately severe cardiovascular disease treated with a daily 
dosage of 100 mg fluvoxamine. They conducted compre- 
hensive research including, for example, ECG under rest- 
ing and stress conditions, Holter monitoring and echocar- 
diography, and found no adverse cardiac effects. This re- 
sult suggests that therapeutic use of fluvoxamine can be 
initiated even in cardiac patients at least at the mentioned 
rather low dosage without increased risk of side effects. 

Concerning our ECG findings during maprotiline treat- 
ment, it must be considered that a comparatively high 
daily dose of 200 mg was administered. The identified 
ECG changes cause no adverse effects in patients without 
cardiac condition. Nevertheless, ECG controls are strictly 
recommended, at least with higher maprotiline doses (if 
plasma levels are not determined), because in the so- 
called slow metabolizers even therapeutic application 
may reach toxic concentrations, which are associated with 
the risk of cardiac complications (Preskorn et al. 1989). 
For patients with cardiovascular disease the same restric- 
tions apply for maprotiline as for the traditional tricyclic 
antidepressants, i.e. there is an increased risk of side ef- 
fects particularly with severely disturbed conduction. If  
such cases are treated with maprotiline at all, they must be 
submitted to a closely meshed system of clinical examina- 
tions and ECG controls. The antiarrhythmic activity of 
maprotiline (Ahles et al. 1984; Raeder et al. 1979; War- 
rington et al. 1989) can be a desired therapeutic effect in 
individual cases. It should be pointed out, however, that 
all substances with antiarrhythmic activity may have a 
paradoxical arrhythmogenic effect in 5-10% of patients 
treated (Burckhardt 1983). In addition, sinus tachycardia 
is a possible side effect of maprotiline treatment, as we 
were able to observe in a few patients of our study. This 
must be taken into account especially in patients with 
coronary artery disease, because it can lead to a critical 
deterioration of the myocardial oxygen balance. Finally, 
when maprotiline as well as tricyclic antidepressants are 
applied, potential drug interactions must be taken into 
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consideration that may lead to enhanced effects on con- 
duction if cardiac glycosides, antiarrhythmics or beta 
blockers are administered at the same time. 

In conclusion, it should be stated that fluvoxamine has 
apparently only marginal effects on the cardiovascular 
system that are generally of no clinical relevance. Never- 
theless, it seems prudent to keep cardiac patients treated 
with fluvoxamine under close observation especially with 
regard to heart rate and rhythm. Conversely, clear cardio- 
vascular effects were established for maprotiline. Pro- 
vided these are known to the medical practitioner in 
charge and the specific contraindications are observed, 
there are no fundamental objections against therapeutic 
use of maprotiline even in the presence of cardiovascular 
disease. The investigation of the cardiovascular activity 
profile of antidepressants by means of experimental and 
clinical studies therefore helps to provide effective and 
safe pharmacotherapy even to medically ill depressive pa- 
tients. This aspect deserves attention particularly because 
the outcome of antidepressant use in depressive patients 
with somatic comorbidity has not been satisfactory to 
date. 
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