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ABSTRACT

This study included 120 patients with major depressive disorder, divided into
three groups. Group I: 60 patients received tricyclic antidepressants (half of
them were put on amitriptyline and the other half on imipramine). Group II: 30
patients received tetracyelic antidepressant maprotiline. Group II: 30 patients
received monoamine oxidase inhibitor tranylcypromine.

Before and after 6 weeks of treatment, all patients were submitted to (a)
Measurement of blood pressure (both supine and standing) and (b) ECG.

The results revealed: 1- Tricyclic antidepressants (amitriptyline and imipra-
mine) have significant effects on ECG (increase in heart rate, prolongation of P-
R interval and QTc time). 2- Imipramine has significant increasing effect on the
degree of orthostatic hypotension while the other 3 drugs have non-significant
increase. 3- The only significant cardiovascular effect of maprotiline was de-
creased amplitude of T-wave. 4- Tranylcypromine was the least cardiotoxic
(except significant lowering of supine blood pressure).

INTRODUCTION

The major arca of concern Lo develop main side elfects are orthostatic hypoten-
regarding the tricyclic compounds since sion (Kendell and Zealley, 1983).
their introduction has been their toxic ef-

fects on the cadiovascular sysicm Aim of the Work

(Blackwell, 1981). Tricyclic antidepress-

ants may produce significant disturbanccs The aim of this work is to study and
of cardiac rhythm, conduction and ortho- compare the cffects of antidepressants
static hypotension (Fowler er al. 1976). which arc in common use in Egypt, on

Rezd et al. (1980) stated that tricyclic the cardiovascular system.
antidepressants can usually be used safe-
ly without major cardiovascular compli- SUBJECTS AND METHODS
cations in paticnts with heart disease.

Glassman et al. (1983) emphasized that The study included 120 patients with
this group of drugs may cven suppress major depressive disorder. The age
ventricular arrhythmia. ranged between 18-45 years with a mean
Razder et al. (1978) mentioncd that of 35.12 + 6.89 ycars. They were 76 fe-
maprotiline has a lower incidence of car- males and 44 males. They were divided
diovascular reactions than the TCAs. Dal- into three main groups:
ly and Connolly (1981) reported that the Group I: 60 paticnts received tricyclic
cardiotoxicity of the this letracyclic is antidepressants. This group is subdivided
similar to tricyclics. into 2 subgroups.
For patients with certain cardiac prob- Group I A: 30 paticnts were put on

lems, MAOIs may have an advantage amitriptyline (100 mg/day).
over TCAs (Coldman et al. 1986). The
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Group I B: 30 patients reccived imipra-
mine (100 rug/day).

Group II: 30 patients were put on tetra-
cyclic antidepressant maprotiline (100 mg/
day).

Group ITi: 30 paticnts were treated by
monoaminc oxidase inhibitor tranylcypro-
mine (30 my/day).

Patients with cardiovascular disease
were exclu. :d (e.g. myocardial infarc-
tion, arrhy.imia ....... ). The patients
were drug-{ize for at least one month be-
fore being involved in this study. Actual-
ly, 100 patients had never received antide-
pressant before, 20 patients werce asked to
discontinue their antidepressant for one
month. Only one antidepressant was used
for each patient.

Before and after treatment, all patients
were submittcd to:

A- Measurement of blood pressure
(both supine and standing).

B- ECG (heart rate, T-wave amplitude,
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P-R interval, QTc time and QRS com-
plex).

According to Goldman et al. (1986)
and Kutcheret «l. (1986), examination of
the cardiovascular system after treatment
was carricd out after 6 weeks. During this
period, paticnts werce prevented to take
medications other than the prescribed an-
tidepressant.

QTc(QT corrccted)= Mcasured QT

Length of the cardiac cycle (i.e. R-R
interval)

RESULTS

1- Blood Pressure :
- Table (1) Shows that:

- Tricyclics (amitriptyline and imipra-
mine) tend to decrcase systolic blood
pressurc and increasc diastolic blood
pressure, but the diffcrences are non sig-
nificant (P>0.05).

- Maprotiline has no effect on supine
blood pressure,

TABLE 1

Effect of Antidepressants on Supine Blood Pressure

Supine blood pressure  Amitriptyline Imipramine  Maprotiline  Tranylcypromine
(difference between
before and after
treatment)
Systolic
- Mean (diff.) 0.33 1 0 4.67
-S.D. 8.60 7 8.45 9.55
-t (diff.) 0.21 0.78 0 2.68
-P >0.05 > 0.0. - < 0.05
(n.s.) (n.s.) no change (sig.)
Diastolic
- Mean (dif.) -0.33 -0.33 0 2.67
-S.D. 1.27 3.92 4.23 5.21
- t (diff.) 1.45 0.46 0 2.81
-P > 0.05 > 0.05 - < 0.05
(n.s.) (n.s.) no change (sig.)

n. s. = Non Significant  sig. = Significant
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TABLE 11
LEffect of Antidepressants on the Degree of Orthostatic Hypotension
Orthostatic hypoten-
sion (difference be- Amilriptyline  Imipramine  Maprotiline  Tranylcypromine
tween before and after
treatment)
Systolic
- Mean (diff.) 2 4.33 2 1.67
-S.D. 6.64 7.85 5.85 5.14
-t (Jiff.) 1.65 3.03 1.89 1.78
-P >0.05 <0.01 > (.05 >0.05
(n.s.) (sig.) (n.s.) (n.s.)
Diastolic
- Mean (dif.) 1.67 3.07 2 1
-S.D. 547 8.19 8.05 4.814
-t (diff.) 1.67 245 1.36 1.14
-P >0.05 <0.05 >0.05 > 0.05
(n.s.) (sig.) {n.s.) (n.s.)
n.s. = Non S-i;nificam sig. = Significant
TABLE II
Effect of Antidepressants on Heart Rate (assessed by ECG)

Heart rate (beat / min.)

(difference between beforc and  Amitriptyline Imipramine Maprotiline  Tranylcypromine

after trcatment)
- Mean (diff.) 75.87 6.7 2.5 0.87
-S.D. 9.26 10.27 6.97 4.1
t (ciff.) 347 3.56 1.27 1.16
-P < 0.01 <0.01 > 0.05 > 0.1
(sig.) (n.s.) (n.s.) (n.s.)

n. s. = Non Significant sig. = Significant
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TABLE 1V

Effect of Antidepressants on T-wave Amplitude

T-wave Amplitude (mm)

(difference between before and - Amitriptyline  Imipramine  Maprotiline  Tranylcypromine

after treatment)
Mean (dif{.) 0.2 0.13 0.4 0
S.D. 0.55 0.51 0.62 0
t (diff.) 1.99 1.44 3.54 0
P > 0.05 > 0.05 <0.05 -
n.s. n.s. sig, no change
n. s. = Non Significant sig. = Significant

TABLE V

Effect of Antidepressants on P-R Interval

P-R Intcrval (Sccond)

(difference between before and  Amitriptyline  Imipramine Maprotiline  Tranylcypromine

after treatment)
Mean (diff.) 0.013 0.011 0.005 0
S.D. 0.02 0.018 0.014 0
t (diff.) 3.56 3.34 1.95 0
P < 0.01 < 0.01 >0.05 -

sig. sig n.s. no change

n. s. = Non Significant sig. = Significant
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TABLE VI

Lffect of Antidepressants on QTc Time

QTc time (Sccond)
(difference between before  Amitriptyline  Imipramine  Maprotiline  Tranylcypromine

and after treatment)
Mean (diff.) 0.019 0.021 0 0.005
5.D. 0028 0.032 0.027 0.018
t (diff.) 3.72 3.59 0 1.52
P < 0.001 < 0.01 - > 0.05

h.s. sig no change n.s

n.s. = Non Significant
sig = Significant
h.s = Highly Significant

TABLE VII
Effect of Antidepressants on -QRS complex.

S

QRS complex (Second)
(difference between before Amitriptyline Imipraminc Maprotiline Tranylcypromine

and after treatment)

Mean (diff.) 0.006 0.008 0.003 0
S.D. 0.0-17 0.024 0.010 0
t (diff.) 1.93 1.83 1.67 0
P >0.05 > 0.05 >0.05 -
n.s. n.s. n.s. no change

n. s. = Non Significant
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- Tranylcypromine tends to decrease
both systolic and diastolic blood pressure
significantly (P< 0.05).

Table (2) reveals:

- Imipramine increases the degree of
orthostatic hypotension (both systolic P <
0.01 and diastolic (P>0.05) to a signifi-
cant degree.

- Although the other 3 drugs tend to in-
crease the degree of orthostatic hypoten-
sion, the differences are non significant
(P>0.05).

II- ECG :
Table (3) shows:

Tricyclics (amitriptyline and imipra-
mine) increase heart rate to significant de-
grees (P< 0.01).

- Maprotiline (P>0.05) and tranylcy-
promine (P>0.1) tend to increase heart
rate but to non significant degrees.

Table (4) shows:

- Maprotiline decreases the amplitude
of T-wave to a significant degrce
(P<0.05).

- Tricyclics decrease the amplitude of
T-wave, but to non-significant dcgrees
(p>0.05).

- Tranylcypromine has no effect on T-
wave amplitude.

Table (5) shows:

- Tricyclics (amitriptyline and imipra-
mine) prolong the P-R interval to signifi-
cant values (p<0.01).

- Maprotiline prolongs the P-R interval
to a non significant degree (P>0.05).

- Tranylcypromine has no effect on P-
R interval
Table (6) shows:

- Tricyclics increase QTc time, being
highly significant with amitriptyline
(P<0.001) and significant with imipra-
mine (P<0.01).

- - Maprotiline has no effcct on QTc time

- Tranylcypromine tends to increase
QTc time but to a non-significant value
(P>0.05).

Table (7) shows:

- Tricyclics (amitriptyline and imipra-
mine) and maprotiline increase the dura-
tion of QRs complex but to a non-

significant degree (P > 0.05 ), while tra-
nylcyprominc has no effect in this re-

spect.
DISCUSSION

Amitriptylinc and imipramine have no
significant cflcct on supine blood pres-
sure. Imipramine showed significant in-
crease in the degree of orthostatic hypo-
tension, while the effect of amitriptyline
was insignificant.

Glassman and Bigger (1981) empha-
sized that orthostatic hypotension is com-
mon with tricyclics. Luchins (1983) at-
tributed such cffects to the adrenergic
blocking action of this group of drugs.

Amitriptylinc and imipramine signifi-
cantly incrcased heart rate. This is in
agreement with Zicgler and Bigger
(1977). The increased heart rate noted
with tricyclic anlidepressants is believed
to be duc to the anticholinergic action of
these drugs (Luchins, 1983).

Tricyclics insignificantly flattened T-
wave. They significantly prolonged P-R
interval and QTc time, but insignificantly
prolonged QRS complex.

These {indings are in agreement with
Raisfeld (1972) and Petit et al. (1977).
These cliects are attributed to their quini-
dine-like action (Whitc et al. 1982). TCAs
have a dircct clfcct on the myocardium
and a high aflinity for cardiac muscle in
the forin of a depressant effect on con-
tractibility and conduction velocity
(Montgomery, 1982). However, Luchins
(1983) rcporicd that TACs at therapeutic
doses do not impair cardiac mechanical
functioning,

The effcct of maprotiline was insignifi-
cant on supinc blood pressure, orthostatic
hypotension, hcart rate, P-R interval,
QRS and QTc time. Maprotiline signifi-
cantly flattened T-wave,

The cffects of maprotiline on the cardi-
ovascular system were less significant on
supine blood pressurc, compared to
TCAs. These findings are compatible
with Robinson (1984).
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Maprotiline has a cardiovascular pro-
file essentially similar to TCAs, however,
it is still less cardiotoxic than them. It has
quinidine-like effects on ECG.
(Butckhardt et al. 1978).

The effects of tranylcypromine on
ECG were insignificant, but it produced
significant lowering of supine blood pres-
sure.

Razani ef al. (1983) emphasized that
tranylcypromine produced a significant
decrease in standing blood pressure com-
pared with the level before therapy. How-
cver, the degree of orthostatic hypoten-
sion did not show significant increase
compared with the pretrcatment levels.
"This was in part due to decreasc in supine
3lood pressure. This is in agreement with
our study. Rifkin et al. (1985) found that
tranylcypromine can cause severe oriho-
static hypotension in 17 % of cases.

Halper and Mann (1988) reported that
quinidine-like effects are not exhibited by
MAOIs and these agents may actually
speed conduction. Their usc has been as-
sociated with cardiac slowing, which is
of modest proportions and has not been
associated with clinical complications,

RECOMMENDATION

I- An association between an abnormal
QTc¢ interval and sudden cardiac death has
been found in various discases (Bexton et
al. 1986). Prolongation of QT interval
have been linked with development of
ventricular. arrhythmia (Ward, 1964) and
after myocardial infarction (Schwartz and
Wolf, 1978). Diabetic patients with dia-
betic neuropathy also have prolongation
of QTc interval (Bellavere et al. 1987).

So, in such patients, we recommcend
avoiding antidepressants which cause
prolongation of QTc interval
(amitriptyline and imipramine) as their
use in such circumstances may carry the
risk of suddcn death.

1I- Prolongation of P.R. intcrval (first
grade heart block) paves the way for ad-
vanced grades of heart block with all its
hazards. Antidepressants which possess

this property (c.g. tricyclic) should be
better avoided in cardiac patients because
they are more vulnerable to such effect.
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ABSTRAIT

Une Etude Comparative des Effets des Antidepressants Communément
Utilisés sur le Systéme Cardiovasculaire

Cette étude comprend 120 paticnts souflrant dc désordre dépressif majeur qui est
distribués en 3 groupes:

1- Le premier-groupe: est formé de 60 paticnts qui regoivent des antidepressants tri-
cycliques, la moitié a reguc amitriptyline, ct F'autre moitié imipramine.

2- Deuxieme groupe: est formé de 30 paticnts qui regoivent d'antidcpressant tetracy-
clique maprotiline.

3- Troisieme groupe: est formé de 30 paticuts qui regoivent monoamine oxidase in-
hibitor, tranylcypromine,

Six semaines avant et aprés Ic traitcment, tous lcs patients ont participés a :

a) des mésures pour la pression du sang (couché ct dchout)

B)ECG

Les resultats ont demontrés que:

1- Antidepressants tricycliques (Amitriptylinc ct imipramine) avaient des effets signi-
ficatifs sur LECG (augmentation du taux de cocur, prolongation de l'interval P - R et
le. temps de QT).

2- Imipramine provoque une augmentation significative sur le degré de I'hypoension
orthostatique, tandis que les 3 autres, ne cause aucunc augmentation significative.

Le seul effect cardiovasculaire significatif de maprotiline est, la diminution de
I'amplitude de l'onde T.

4- Tranylcypromine était le moins cardiotoxique (saul la diminution significative de

1a pression sanguaine (couchg).
!
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