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Loraine Rotha, Christian Osieka, François Ferreroa

a Department of Psychiatry, University Hospital and University of Geneva, Geneva, Switzerland
b Miremont Psychiatric Clinic, Badens, France

Accepted 11 June 2004

Abstract

In this paper, we present the results of a prospective semi-naturalistic study of the addition of trazodone for insomnia to a 4 week, 300 mg/day
venlafaxine treatment in 50 depressed inpatients. The Montgomery and Asberg depression rating scale was used as a rating instrument. The
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tudy is designated as semi-naturalistic due to the fact that, although the venlafaxine treatment regimen was strictly defined, the t
razodone introduction and the dosage were determined by the clinicians. The indication was based on the persistency of insomnia de
f authorized sedative co-medication (zopiclone as a hypnotic, clorazepate as an anxiolytic). Among the 42 patients who complete
7 did not receive trazodone (G1) while 15 did (G2). Although the two groups were not clinically different at study entry, G2 patient

ess improvement than G1 patients during venlafaxine treatment alone, both in terms of insomnia (MADRS item 4) and inner tension
tem 3). After trazodone introduction, insomnia improved and the median (interquartile range) of this item in G1 and G2 patients s
tatistically significant difference on Day 28 (G1:0 (0–1); G2:0 (0–2)). However, inner tension did not improve and the median (int
ange) was higher on Day 28 in G2 patients (G1: 1 (0–2); G2: 2(1–4);P < 0.05). Thus, trazodone is probably used for patients who de
ot only insomnia, but also inner tension/anxiety during venlafaxine treatment. However, it alleviates only the first symptom, not th
2004 Elsevier Ltd. All rights reserved.
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. Introduction

Venlafaxine is a serotonin and norepinephrine reuptake in-
ibitor antidepressant with a well-demonstrated clinical effi-
acy[1]. Higher daily doses (200–375 mg per day) are more
ffective and/or have a faster onset of action than lower daily
oses (75–150 mg per day)[2–4].

Trazodone is an effective antidepressant[5] with a com-
lex mechanism of action. Its therapeutic activity may be
ore closely linked to its anti5HT2 postsynaptic receptor ac-

ion and the post-synaptic 5HT1 agonist action of its metabo-
ite m-chlorophenylpiperazine than to its weak inhibition of
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serotonin reuptake[6]. In a comparative study with ve
lafaxine [7], both drugs were more effective than place
but venlafaxine produced a greater effect on cognitive
turbance and retardation factors while trazodone impr
sleep disturbance, as rated by the Hamilton rating sca
depression. This beneficial profile of action on the slee
depressed patients has led some authors to use traz
in addition to other antidepressants, both SSRIs[8–10] and
MAOIs [11–13], which have a less favourable profile of
tion on sleep. In the Nierenberg et al. study[9], patients
with insomnia who were taking bupropion or fluoxetine
ported an improvement with trazodone, but not with
placebo, as expressed by the total Pittsburgh sleep qual
dex scores. More recently, Kaynak et al.[10] used a double
blind crossover design to compare the effects of trazo
and placebo on 12 SSRI-treated patients. Final Pittsb
sleep quality index scores showed similar improveme
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both groups (the group that received trazodone before the
placebo and the group that received the placebo before tra-
zodone), suggesting a spillover effect. Yet, despite the sim-
ilar subjective scores, polysomnographic recordings clearly
showed the difference between the beneficial effects of tra-
zodone and the absence of effects of the placebo, as compared
with baseline. Patients treated with trazodone showed an in-
crease in total sleep time, the percentage of stage 3 + 4sleep,
the sleep efficiency index, the sleep continuity index and a
decrease in the percentage of stage 1 sleep, the number of
awakenings and stage shifts. Such polysomnographic data
coincide with those of the study of Saletu-Zyhlarz et al.[14]
that examines the use of trazodone in untreated insomniac
dysthymic patients.

In our clinic, depressive inpatients were first treated with a
rapidly titrated, high dose (300 mg) venlafaxine regimen. The
addition of benzodiazepines for anxiety and suicidal ideation
and of hypnotics for insomnia was a standard procedure.
Since this approach was not sufficient to control the sleep
disorders of a minority of patients, we developed the use of
trazodone addition. Trazodone was added to, but not substi-
tuted for, the benzodiazepine and/or hypnotics regimen for
three reasons: (1) we needed to reduce the length of stay; (2)
many patients had been taking benzodiazepines for a consid-
erable length of time; and (3) many patients had also reported
a
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ease; associated psychotic characteristics; schizophrenia or
schizo-affective disorders; alcohol, drug or high dose benzo-
diazepine dependence in the preceding year as well as pa-
tients currently treated with neuroleptics or mood stabilizing
drugs. Pregnant patients were also excluded. The study was
approved by the medical ethical review board and patients
were required to give their written, informed consent.

2.2. Procedure

Once included in the study, no wash-out period was con-
sidered necessary if patients were already receiving an an-
tidepressant treatment. Most patients were being treated with
a SSRI and a direct transition from a SSRI to a SNRI was not
problematic. Patients started on Day 0 with a 75 mg dose of
venlafaxine (extended-release form) at 8:00 p.m. The daily
dose was then increased by 75 mg per day to reach a 300 mg
daily dose (150 mg b.i.d.) on Day 3. Co-medications allowed
for anxiety and insomnia were restricted to clorazepate and
zopiclone (maximum daily doses allowed: 60 and 15 mg, re-
spectively). In the case of extremely severe anxiety and suici-
dal risk, levomepromazine could be administered as a rescue
medication for a maximum duration of 3 days.

Trazodone addition was a therapeutic option available to
the clinician in charge of the patient. If sleep problems per-
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significant level of anxiety or suicidal ideation.
In this paper, we present the results of a prospective s

aturalistic study of the use of trazodone in addition
igh dose venlafaxine treatment for depressed inpatients
tudy is designated as semi-naturalistic due to the fact
lthough the venlafaxine treatment regimen was strictly
ned, the timing of trazodone introduction and the dos
as determined by the clinicians, as in their usual prac

n so doing, the clinicians defined two subgroups of patie
ne receiving trazodone in addition to venlafaxine and
ot receiving this first drug. This study examines the effic
f trazodone addition by: comparing these two subgrou

erms of pre-study variables (sociodemographic, clinica
iological) and pre-study therapeutic variables, compa

hese two subgroups in terms of the evolution of depres
MADRS total score), sleep impairment (MADRS item
nner tension (MADRS item 3, an item that encompasses
nner tension and anxiety, which we thought could perh
e related to sleep problems) and benzodiazepines/hyp
rescription.

. Method

.1. Subjects

We recruited inpatients with an ICD10 depressive epi
f moderate or high severity and a MADRS (Montgom
nd Asberg depression rating scale[15]) global score o
5 or more for the study. Excluded from the study w
atients with serious cardiac, hepatic, renal or brain
isted after the use of standard co-medications (cloraz
nd zopiclone), clinicians could then decide to introduce
odone. It was recommended to introduce trazodone on
4, but the clinicians could introduce the drug before o

er this day according to their own clinical appreciation
he therapeutic needs of the patient. The daily dose, w
as taken at bedtime, was progressively adapted bas

he clinical evolution of the patient.
Depressive symptomatology was evaluated u

ADRS total score on Days 0, 4, 7, 11, 14, 21 and
nsomnia was rated using the item 4 score of the MAD
sleep impairment), tension and anxiety by using the

score (inner tension). MADRS raters (psychiatrists
linical psychologists) underwent special training
ere not involved in the treatment of the patients.
ay 0, morning blood samples were taken to mea
lasma free T4, TSH and cortisol levels (as markers o
ctivity of the hypothalamic–pituitary–thyroid axis and
ypothalamic–pituitary–adrenal axis) and on Days 14
8, venlafaxine andO-desmethylvenlafaxine plasma lev
ere measured (both as routine monitoring procedure
s part of a study of the relationships between plasma l
nd clinical response).

.3. Statistics

Comparisons between groups were performed with
arametric statistics for nominal variables (chi-square
nd quantitative variables (the Mann–WhitneyU-test for
omparison between groups and the Wilcoxon signed
est for intra-group comparisons) using SPSS 9.0 for W
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dows (1998). Quantitative results are presented as median
(interquartile range).

3. Results

3.1. Study population

Fifty patients were included in the study. Only two patients
received a single 25 mg dose of levomepromazine during the
first days of their treatment for severe anxiety and suicidal
ideation. There were eight drop-out cases, which were re-
lated to manic or mixed switches states (n= 2; drop-out dates:
Days 11 and 13), treatment interruption by the patient (n =
2; Days 12 and 14), suicidal attempt (n = 1; Day 22), total
insomnia in spite of trazodone addition (n = 1; Day 18; only
case of drop-out during trazodone addition; the patient was
excluded because the severity of the insomnia necessitated a
change in the antidepressant treatment), major headaches in a
context of pre-study non-opiate antalgics withdrawal (n = 1;
Day 14), and major protocol violation due to the introduction
of trazodone on Day 0 (n = 1; Day 0). The 42 remaining pa-
tients were included in the results of this study. Twenty-seven
patients ended the study without needing trazodone addition
(group 1: G1) and 15 required trazodone addition (group 2:
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which both disappeared spontaneously or with dose adapta-
tion.

3.2. Comparison of pre-study variables between
G1 and G2

There were no statistically significant differences (P< 05)
in pre-study variables between G1 and G2, including socio-
demographic (gender, age), clinical (duration of the present
episode, polarity, recurrence, comorbidity, age at onset, sever-
ity as evaluated with Day 0 MADRS score and number of
symptoms of the ICD10 somatic syndrome), and pre-study
therapeutic variables (treatment with benzodiazepines, an-
tidepressants). Concerning biological variables (morning free
T4, TSH, cortisol plasma levels), no differences were found
between G1 and G2.

3.3. Comparison of clinical evolution between
G1 and G2

Given the scattered pattern of trazodone introduction be-
tween Days 7 and 26, we first compared the two groups during
the initial phase of treatment before any trazodone introduc-
tion (Days 0, 4 and 7). Results for the two groups were also
compared at the end of the study (Day 28). The results are
p

G1
a sive
s n, or
f uring
t ption
o ay 7
( G2:
P ical
v group
(
o rms
o end
f int
c s no
d cant
d le re-
s both
d the
c othe-
s afax-
i nia
a dur-
i done
w ese
h de-
s date
o ults
f e in-
t ious
s mnia
2). Characteristics of G1 and G2 patients are presen
able 1. In G2, the median day of trazodone introduction
he 14th day with eight patients having received trazodon
ay 14, three before Day 14 (Days 7, 9, and 11), and
fter Day 14 (Days 16, 21, 25, and 26). The median

erquartile range) dose of trazodone on Day 28 was 10
100–200) with a range of 50–200 mg. Trazodone associ
as well tolerated without any serious side-effects, inclu
pecific, adverse sexual events such as priapism. Mino
ffects were more frequent, but were limited to slight morn
izziness/drowsiness and moderate orthostatic hypoten

able 1
ociodemographic and clinical characteristics of the patients without
nd with (G2) trazodone addition: a comparison with the Mann–Wh
-test between G1 and G2 for quantitative variables and with the chi-s

est for nominal variables

G1 G2

ge 42 (32–48) 41 (36–48)
ender (M/F) 10/17 7/8
ge of onset 40 (30–48) 34 (25–46

epression
Bipolar 1 1
First episode 18 7
Recurrent 9 7

nxious comorbidity (yes/no) 5/22 2/13
ersonality disorders (yes/no) 7/20 6/
pisode duration (months) 4 (2–8) 3 (2–4
ntidepressant before study entry (yes/no) 10/17 4/
enzodiazepines before study entry (yes/no) 22/5 14

uantitative variables are presented as median (interquartile range).
resented inTable 2.
No statistically significant differences were found for

nd G2 at baseline for the global severity of their depres
tates, for the specific items of insomnia and inner tensio
or the use of sedatives. This resemblance continued d
he first week of treatment and extended to the prescri
f hypnotics and minor tranquilizers as measured on D
although there was a trend for higher zopiclone use in

< 0.10). Significant improvement of these three clin
ariables was observed between Days 0 and 28 in each
Wilcoxon signed ranks test; data not shown inTable 2) and
n Day 28, G1 and G2 were not significantly different in te
f global MADRS score (although there was, in fact, a tr

or better results in G1:P< 0.07) and insomnia, this last po
orresponding to the hypnotics dose, for which there wa
ifference between the groups on Day 28. Yet a signifi
ifference appeared on Day 28, showing less favourab
ults for G2 in terms of tension and anxiety as evaluated
irectly by scores of the specific items and indirectly by
lorazepate daily dose. Such results suggested two hyp
es: (1) Patients needing trazodone addition during venl
ne treatment (G2) were the patients for whom both insom
nd inner tension were either developed or aggravated

ng venlafaxine treatment. (2) For these patients, trazo
as more effective for insomnia than for inner tension. Th
ypotheses were difficult to test with our semi-naturalistic
ign and the freedom given the clinicians concerning the
f trazodone introduction. However, considering the res

or these patients at the last evaluation before trazodon
roduction (Day traz; for details about this day see prev
ection) we could observe two phenomena. First, inso
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Table 2
clinical evolution of G1 (no trazodone addition,n = 27) and G2 (trazodone addition,n = 15): a comparison with Mann–WhitneyU-test between G1 and G2
using the same variable on the same day:∗∗∗P < 0.05

Day 0 Day 4 Day 7 Day 28

G1 G2 G1 G2 G1 G2 G1 G2

MADRS total score 38 (30–41) 36 (31–42) 24 (15–31) 29 (19–33) 23 (11–32) 19 (15–28) 7 (4–23) 16 (12–21)
Insomnia item 3 (1–5) 4 (3–5) 2 (0–4) 2 (2–2) 1 (0–3) 2 (0–3) 0 (0–1) 0 (0–2)
Inner tension item 3 (2–4) 4 (3–4) 2 (1–3) 2 (1–3) 2 (0–3) 2 (1–3) 1∗∗∗ (0–2) 2∗∗∗ (1–4)
Zopiclone (mg/day) 7.5 (7.5–7.5) 7.5 (7.5–7.5) 7.5 (7.5–7.5) 7.5 (7.5–15) 7.5 (0–15) 7.5 (7.5–15) 7.5 (0–7.5) 7.5 (0–15)
Clorazepate (mg/day) 30 (20–40) 20 (2.5–30) 30 (20–40) 20 (0–30) 30 (15–40) 15 (1.3–30) 15∗∗∗ (0–20) 25∗∗∗ (20–40)

Results are presented as median (interquartile range).

worsened after the first week of venlafaxine treatment (rising
from 2 (0–3) on Day 7 to 4 (0–4) on Day traz) and then clearly
improved with trazodone addition (0 (0–2) on Day 28). Sec-
ond, inner tension remained constant throughout this period,
2 (1–3) on Day 7, 2 (2–3) on Day traz and 2 (1–4) on Day
28) showing no improvement despite trazodone addition. In
contrast, in the G1 group the period between Days 7 and 28
was one of improvement: on Day 14, the scores of the in-
somnia item, 0 (0–1), and of the inner tension item, 2 (0–2),
had already attained the levels that would be maintained un-
til Day 28. If we compare the change of the insomnia item
between Day 7 and Day traz in G2 with the same change
between Days 7 and 14 in G2 the difference is significant:P
< 01. Such results support the above-mentioned hypotheses:
patients who received trazodone experienced both insomnia
(which worsened during the venlafaxine phase of treatment)
and inner tension (which did not improve during the ven-
lafaxine phase of treatment) problems. Trazodone addition
alleviated the first but not the second problem.

4. Discussion

This study suggests that trazodone addition was useful for
t p of
d e. At
s n the
g ients
n les,
i dur-
i f G2
p done
i r to
t ove-
m in G2
t e in-
t ined
s than
i both
i xine
t t not
t

Comments concerning methodological shortcomings are
required. This was, of course, a semi-naturalistic study[16];
thus it has all the limitations of an uncontrolled trial, in partic-
ular the lack of randomisation. This last point and the short
duration of the study (4 weeks), make it difficult to know
whether the insomnia seen in G2 would have improved sim-
ilarly over time without trazodone addition. Furthermore, in
order to have more representative data of our clinical rou-
tine, our study exposed itself to several specific shortcomings.
Firstly, the subjectivity of the clinicians’ decisions concern-
ing if and when to introduce trazodone resulted in compli-
cations in interpreting the data. Interestingly, we observed
that the clinicians rapidly asked for more autonomy than ini-
tially planned. The relatively large dispersion of the timing
of trazodone introduction created a higher complexity of pre-
sentation and interpretation of the data. Secondly, the ratings
of the specific symptoms relied on two individual items of
the MADRS[15]. Particularly for insomnia, a self-report in-
strument, or even better, polysomnographia, could have pro-
duced useful information. This is particularly debatable for
item 3, which mixes two related, but dissimilar, concepts of
tension and anxiety, meaning that it probably lacks construct
validity. However, using individual items of a rating scale is
not unusual[17]. Thirdly, there were only 42 patients in the
study. And lastly, due to the need to reduce the lengths of
s y re-
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epressed patients treated with high doses of venlafaxin
tudy entry, no significant differences were found betwee
roup of trazodone patients (G2) and the group of pat
ot needing trazodone (G1) for any of the clinical variab

ncluding insomnia score and co-medication. It was only
ng the venlafaxine treatment phase that the insomnia o
roved to be more persistent than that of G1. After trazo

ntroduction the sleep of G2 improved, with scores simila
hose of the G1 group at study end. However, if less impr
ent was observed in inner tension and sleep disorders

han in G1 during venlafaxine treatment, after trazodon
roduction, G2 tension, in contrast to G2 insomnia, rema
table and was significantly higher at study end in G2
n G1. Stated simply, a subgroup of patients developed
nsomnia and tension/anxiety problems during venlafa
reatment, and trazodone alleviated the first problem, bu
he second.
tay and to the fact that 85% of the patients were alread
eiving a benzodiazepine at study entry, we started by ad
razodone and only reduced hypnotics when the patient
omnia improved. The same constraints affected the ad
stration of benzodiazepines for tension/anxiety. Such s
ions of polypharmacia are routine, but mixing the effect
everal therapeutic variables renders the interpretation
esults more difficult.

Other shortcomings are related to the statistical ana
nd interpretation of the data. Serial non-parametric com

son does not take into account that, at baseline, patients
ended to have higher scores for insomnia and inner ten
lthough this difference is not statistically significant (wit

arger group it could have become significant). Finally,
esults analysis is limited to the patients that completed
tudy. Exclusion of dropout cases may have biased th
ults. However, performing an end point analysis using
ast observation carried forward for all the patients inclu
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in the study (n = 50) does not change the final results (P <
0.05 for inner tension item and clorazepate daily dose and a
similar trend,P < 0.07, for global improvement on Day 28).

With these methodological remarks in mind, we will now
comment briefly on our results. Concerning the effectiveness
of trazodone addition to control insomnia during venlafax-
ine treatment, our results confirm previous trials with other
potentially stimulating antidepressants such as SSRIs[8–10]
or MAOIs [11–13]. Although trazodone was added to seda-
tives in our inpatient context, it could probably be considered
alone and offer an alternative, with little or no risk of depen-
dence, to agents acting on the benzodiazepine receptors[18].
The dissociation of the evolution of inner tension and sleep
impairment was not described in the above-mentioned stud-
ies about trazodone association with other antidepressants.
Perhaps this dissociation was specifically related to an acti-
vating effect of venlafaxine, but in this case, it is interesting
to note that no differences were found between venlafaxine
andO-desmethylvenlafaxine plasma levels between G1 and
G2 patients. These clinical aspects may have been largely ig-
nored until now. We should mention that our group was un-
aware of this problem until we saw the figures, although we
had the feeling that clinical management of patients needing
trazodone addition was more complex than for patients who
did not need trazodone. Should such results be confirmed, it
s cts of
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methodological shortcomings and that the hypothesis of a dis-
sociation between insomnia improvement and inner tension
improvement requires confirmation by a controlled, random-
ized trial using more specific tools to evaluate insomnia and
inner tension/anxiety. Yet, these semi-naturalistic results may
help us understand some of the difficulties faced by clinicians
in their daily practice with antidepressant treatments.
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