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COMPARISON OF THE TOLERABILITY AND EFFICACY
OF CITALOPRAM AND AMITRIPTYLINE IN ELDERLY

DEPRESSED PATIENTS TREATED IN GENERAL PRACTICE

C.J. Kyle,1 Hans Erik Høpfner Petersen,2* and Kerstin Fredricson Overø2

The enhanced sensitivity of the elderly to the side effects produced by tricyclic
antidepressants (TCAs), and the frequency and type of adverse events, have
made the treatment of depression in this group difficult. The selective seroto-
nin reuptake inhibitors (SSRIs) have been reported to produce significantly
fewer undesirable side effects and display better tolerance than TCAs. We com-
pared the therapeutic actions and side effects produced by citalopram, the most
selective SSRI available, with amitriptyline in a group of elderly patients
(aged 65 and older) diagnosed with major depression. In a double-blind,
double-dummy, parallel-group, multicenter comparison of citalopram (20 or
40 mg/day) and amitriptyline (50 or 100 mg/day), patients who did not re-
spond to placebo during a 1-week single-blind phase were randomly assigned
to receive citalopram or amitriptyline for 8 weeks. Efficacy measures included
the Montgomery-Asberg Depression Rating Scale (MADRS), the Hamilton
Depression Scale (HAMD), and Clinical Global Impressions. Both drug treat-
ments produced equivalent time-related declines in severity of depression, so
that by 8 weeks slightly more than 50% of the patients in each group expe-
rienced marked recovery, defined as MADRS scores £ 12. Amitriptyline
produced a greater overall incidence of adverse events, including a signifi-
cantly higher (P < 0.001) percentage of patients reporting dry mouth (34%
vs. 7%), as well as a significantly higher (P < 0.02) incidence of somno-
lence. Constipation and fatigue also occurred more frequently in the ami-
triptyline than in the citalopram group. For only one event (nausea) did
the citalopram group report a significantly greater (P = 0.012) incidence
(12.8% vs. 4.8%). On the basis of these results, it was concluded that
citalopram is as effective an antidepressant as amitriptyline in the treatment
of the depressed elderly. Because of its low incidence and low magnitude of side
effects, citalopram seems especially useful in private practice. Depression and
Anxiety 8:147–153, 1998. © 1998 Wiley-Liss, Inc.
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INTRODUCTION
Depression is a serious and frequent disorder in the
general population. Among the elderly, in whom depres-
sion is disproportionately more frequent, estimates of in-
cidence rates exceed 10% in the community setting
[Blazer, 1989] and reach as high as 45% in hospitalized
patients [Kitchell et al., 1982]. Elderly patients with de-
pression also have a high rate of suicide and, in nursing
homes, depression is an important risk factor for mortal-
ity [Mendels, 1993]. Therefore, effective and timely anti-
depressant therapy is essential for elderly patients.

Tricyclic antidepressants (TCAs) are effective for
the treatment of depression in the elderly [Mendels,
1993; Brown et al., 1995; Dewan et al., 1992; Halaris,
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1986; Gershon et al., 1988; Rockwell et al., 1988];
however, TCAs produce a variety of side effects that
are particularly troublesome [Nolan and O’Malley,
1989, 1992]. Multiple drug therapy, concomitant dis-
eases, poor compliance, and age-related changes in
pharmacokinetics and sensitivity can render the older
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patient more susceptible to adverse side effects [Co-
hen, 1995; Norman, 1993; Preskorn, 1993]. In addi-
tion, Koenig [1989] reported major or minor medical
contraindications to the use of nortriptyline in more
than 90% of hospitalized elderly depressed patients.

Because of concerns about the side effects produced by
TCAs, primary care physicians may select subtherapeutic
doses of TCAs and rarely maintain patients on a TCA
for more than 3 months after recovery [Orrell et al.,
1995]. Alternatively, SSRIs may be a better choice for the
treatment of elderly depressed patients based on their
broad spectrum of activity in treating different types of
major depressive episodes, wide therapeutic index, and
freedom from the adverse effects associated with
TCAs [Newhouse, 1996; Finkel, 1996]. The lack of
major anticholinergic, anticatecholaminergic, and
antihistaminergic side effects with SSRIs presumably
results in better tolerability and compliance.

Citalopram is the most selective SSRI available
[Hyttel et al., 1995] and has shown effective antide-
pressant activity in well-controlled trials against pla-
cebo, TCAs, and other SSRIs [Montgomery and
Johnson, 1995; Noble and Benfield, 1997; Shaw et al.,
1986; Baldwin and Johnson, 1995; Rosenberg et al.,
1994]. Concentrations of citalopram attained after
therapeutic clinical doses effectively block serotonin
reuptake [Beving et al., 1985; Bjerkenstedt et al.,
1985] but are insufficient to alter norepinephrine and
dopamine uptake or to bind to neurotransmitter re-
ceptors [Hyttel et al., 1995; Noble and Benfield, 1997;
Hyttel, 1982].

In a placebo-controlled, multicenter trial, Nyth et al.
[1992] reported that citalopram produced a marked anti-
depressant response in elderly depressed patients. In a
subgroup of patients with dementia, citalopram substan-
tially improved functioning. Citalopram was also re-
ported to improve emotional disturbances, impaired
concentration, and motor function in nondepressed pa-
tients with senile dementia of the Alzheimer type [Gott-
fries et al., 1992]. In both studies, citalopram was well
tolerated.

The present study was designed to compare the tol-
erability and efficacy of citalopram and amitriptyline
in a group of elderly depressed patients in general
practice.

METHODS
This double-blind, double-dummy, parallel-group,

multicenter study was designed to assess the efficacy
and tolerability of 8 weeks of citalopram treatment in
comparison to that of amitriptyline. The study was
conducted in the private practices of 51 general practi-
tioners in the United Kingdom.

Included in the study were both men and women
over 65 years of age diagnosed with major depression
as defined by DSM III-R [American Psychiatric Asso-
ciation, 1987]. Also required was a Mini Mental State
Examination (MMSE) [Folstein et al., 1975] score

> 24 and a score > 22 on the Montgomery-Asberg De-
pression Rating Scale (MADRS) [Montgomery and
Asberg, 1979] at both the screening (Day 7) and
baseline visits (Day 0). All patients in the study gave
their informed consent after the details of the study
were explained. The study was carried out according
to the ethical guidelines of the revised Declaration of
Helsinki [1989] and in accordance with Good Clinical
Practice [Committee for Proprietary Medicinal Prod-
ucts, 1989].

Patients were excluded from the study if they had
renal or hepatic disorders, cardiovascular disorders,
prostatism or urinary retention, glaucoma, epilepsy,
organic mental disease, marked mental retardation,
other psychiatric disorders, alcohol or drug depen-
dence, uncontrolled diabetes or other endocrine dis-
ease, or uncontrolled hypertension, or if they required
treatment with guanethidine or bethanidine. Also ex-
cluded were patients receiving treatment with a psy-
chotropic medication, those considered at suicide risk,
those who had had a recent depressive episode lasting
less than 2 weeks, those with a known resistance to
treatment with an SSRI or TCA, those who had taken
monoamine oxidase inhibitors in the last 2 weeks, and
those who had taken fluoxetine in the last 5 weeks.

STUDY DESIGN
If deemed suitable, patients entered a 1-week pla-

cebo phase and were given a citalopram placebo in the
morning and an amitriptyline placebo at night. To en-
ter the treatment phase, the MADRS scores had to re-
main ≥ 22 with less than a 20% decrease from the
values obtained at the screening visit.

Patients satisfying these criteria entered the 8-week,
double-blind treatment phase and were randomly as-
signed to either the citalopram or amitriptyline groups.
The citalopram group received 20 mg of citalopram in
the morning and the amitriptyline placebo in the even-
ing, while the amitriptyline group received the citalo-
pram placebo in the morning and 50 mg of amitriptyline
in the evening. If the drug treatment was well tolerated,
and if the response was inadequate, the investigator
doubled the dosage at Days 14 or 28. The dosage then
remained fixed for the remainder of the study.

Clinical visits occurred at weeks 1, 2, 4, 6, and 8 and
determinations of MADRS scores, HAMD scores
[Hamilton, 1960], Clinical Global Impressions (CGI)
scores [Guy, 1976], vital signs, and adverse events
were made.

STATISTICAL ANALYSES
All analyses were performed on data from all ran-

domized patients who had at least one postbaseline
measurement (the intent-to-treat [ITT] population).
Patients who remained in therapy for at least 4 weeks
with an average compliance of at least 50% consti-
tuted the efficacy (EFF) population.
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Changes in response from baseline at Week 8 using
the last observation carried forward method were com-
pared using equivalence analysis based on the one-
sided test procedure [Schuirmann, 1987]. The log odds
of MADRS complete recovery (i.e., MADRS ≤ 12 at
Week 8) were modeled by using logistic regression
analysis and adjusting for the effects of relevant demo-
graphic and previous medical history variables. Re-
sponse rates, as categorized by the two items of the
CGI (global improvement and global severity), and vi-
tal signs were compared using 95% confidence limits
between treatment groups. Other categorical data, in-
cluding reasons for premature study discontinuation
and treatment-emergent adverse events with an inci-
dence of ≥ 5% in either treatment group, were ana-
lyzed using Fisher’s exact test.

RESULTS
WITHDRAWAL ANALYSIS

A total of 408 patients were enrolled. Of these, 43
patients failed to continue after the placebo lead-in
phase. Therefore, 365 patients were randomized to re-
ceive treatment with citalopram (n = 179) or amitrip-
tyline (n = 186).

A total of 100 patients (27%) failed to complete the
8-week study, 44 in the citalopram group and 56 in the
amitriptyline group. The reasons for premature dis-
continuation by treatment group are shown in Table
1. There was no statistically significant difference be-
tween treatment groups regarding the reasons for
premature discontinuation. However, the time to
withdrawal for patients who developed adverse events
or experienced lack of efficacy tended to be longer (P
= 0.057) for the citalopram group than for the ami-
triptyline group (see Fig. 1).

PATIENT DEMOGRAPHICS AND DOSAGE
The average age was 73 years in the citalopram group

(range 65–90) and 74 in the amitriptyline group (range
65–89). There were no statistically significant differences
in demographic characteristics or psychiatric history be-
tween the two treatment groups (Table 2).

Throughout the study, 39 patients (~22%) had their
citalopram dosage increased from 20 mg to 40 mg. Of
these, 33 patients had their dosage increased on Day
14 and 6 on Day 28. In the amitriptyline group, 26
patients (~14%) had their dosage increased from 50
mg to 100 mg. All amitriptyline patients except one
had their dosage increased on Day 14.

ANTIDEPRESSANT EFFICACY
Figure 2 shows the mean MADRS score at each

visit for each treatment group (ITT population, last
observation carried forward at final visit). For both the
ITT and EFF populations, the mean changes from
baseline of the MADRS total scores at Week 8 were
found to be equivalent for the two groups.

An analysis of MADRS total scores was also per-
formed examining the efficacy of treatment over
time. At each visit, the MADRS total score for each
patient was classified into one of four categories in-
dicating a patient’s degree of recovery. A summary
of the frequency and percentage of patients who
were categorized as experiencing “marked recovery”
(i.e., a MADRS score ≤12) at each visit is presented
in Table 3. There was no statistically significant dif-
ference between the groups at any assessment point,

TABLE 1. Percentage of patients with premature
discontinuations during double-blind treatment

Citalopram Amitriptyline
Reason (n = 179) (n = 186)

Adverse event 17.3% 25.8%
Lack of efficacy 1.1% 1.6%
Protocol noncompliance 1.1% 0.0%
Patient recovered 0.0% 0.5%
Other 5.0% (n = 9) 2.2% (n = 4)

Consent withdrawn (n = 5) (n = 4)
Lost to followup (n = 1)
Protocol violation (n = 1)
MMSE < 24 (n = 1)
Patient unsuitability (n = 1)

TABLE 2. Patient demographics and
psychiatric history

Citalopram Amitriptyline

Gender (n[%]) Male 49 (27) 48 (26)
Female 130 (73) 138 (74)

Age (yrs) Mean 73.4 74.1
Range 65.0–90.0 65.0–89.0

Height (cm) Mean 161.7 161.2
Range 130.0–186.5 125.5–187.0

Weight (kg) Mean 65.3 65.4
Range 38.0–103.0 34.0–115.0

First major depressive Yes 84 (47) 91 (49)
Episode (n[%]) No 95 (53) 95 (51)

Figure 1. Survival analysis of time to withdrawal for patients
withdrawn due to an adverse event or lack of efficacy and ad-
verse event.
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nor was there any difference in the odds of recovery
at Week 8 between the two treatments (P = 0.84).

Based on the results of the equivalence analysis
on the ITT population, the mean HAMD total
score changes from baseline were equivalent in the
two treatment groups (P < 0.001). Further, the
HAMD subscales of anxiety (P < 0.001), melancholia
(P < 0.001), and retardation (P < 0.001) were equiva-
lent in both groups. Although citalopram showed a
significant change in improving sleep disturbance,
there was no evidence to suggest that the two treat-
ments were equivalent regarding the HAMD sleep
disturbance subscale (P = 0.46). Amitriptyline pro-
duced a slightly greater effect than citalopram.

The CGI severity of illness score and the CGI glo-
bal improvement score revealed no evidence of a
treatment difference. Based on the CGI improvement
ratings of “very much” and “much improvement” at
the last assessment, 68.2% of the citalopram-treated
patients and 66.8% of the amitriptyline-treated pa-
tients were judged to have improved substantially.

ADVERSE EVENTS
A total of 258 patients reported at least one adverse

event during the study period, 112 (62.6%) in the

citalopram group and 146 (78.5%) in the amitriptyline
group. The total number of adverse events occurring
with an incidence of (≥5% and which were “possibly”
or “probably” related to the study drug (Table 4) was
significantly (P < 0.001, chi-square test/Fisher’s exact
test) lower in the citalopram group (45%) than in the
amitriptyline group (63%). Significantly more patients
reported dry mouth (P < 0.001) and somnolence (P =
0.023) in the amitriptyline group than in the citalo-
pram group. Approximately twice as many patients in
the amitriptyline group compared with the citalopram
group reported constipation and fatigue. Confusion,
hallucination, anxiety, and suicide attempts were ob-
served exclusively in the amitriptyline group. The
citalopram group took significantly longer (P < 0.001,
log rank test) to report the first occurrence of an ad-
verse event (Table 5).

There were 19 serious adverse events, 7 in the
citalopram group, 11 in the amitriptyline group, and 1
during the placebo run-in phase. Only 1 was thought
to be “probably” related to the study drug and in-
volved a patient who deliberately took 250 mg of ami-
triptyline. The patient was admitted to the hospital
and completely recovered.

No serious laboratory abnormalities were reported
during the study.

DISCUSSION
Depression in the elderly is a major health concern

that can be life-threatening if not recognized and
treated [Blazer, 1989]. Untreated or inadequately
treated depression may result in needless suffering, in-
stitutionalization, or suicide [Mendels, 1993]. Al-
though TCAs are clearly effective for the treatment of
depression in the elderly [Gershon et al., 1988; Rock-
well et al., 1988], the side effects associated with
TCAs reduce tolerability and compliance [Nolan and
O’Malley, 1989, 1992]. Furthermore, most elderly de-
pressed patients are diagnosed and treated by primary
care physicians [Ferentz, 1995; McGreevey and Fran-
co, 1988; Varner, 1993], who may not have the re-
sources to monitor and supervise patients in the same

TABLE 3. MADRS total score: Number of patients
with ‘‘marked recovery’’

Citalopram Amitriptyline

Number of Marked Number of Marked
Visit patients recovery n (%) patients recovery n (%)

Baseline 179 0 (0) 186 0 (0)
Week 1 157 8 (5.1) 160 10 (6.3)
Week 2 147 25 (17.0) 152 37 (24.3)
Week 4 143 53 (37.1) 137 64 (46.7)
Week 6 137 71 (51.8) 132 77 (58.3)
Week 8a 179 96 (53.6) 186 99 (53.2)

*Intent-to-treat population.
aLast observation carried forward.

TABLE 4. Number (%) of patients with a ‘‘possibly’’ or
‘‘probably’’ related treatment emergent adverse event
with an incidence ³5% in either treatment group

Citalopram Amitryptyline
Adverse event (n = 179) (n = 186) P valuea

Dry mouth 13 (7.3) 64 (34.4) <0.001
Nausea 23 (12.8) 9 (4.8) 0.012
Dizziness 12 (6.7) 16 (8.6) 0.628
Headache 11 (6.1) 9 (4.8) 0.750
Fatigue 6 (3.4) 11 (5.9) 0.361
Constipation 8 (4.5) 17 (9.1) 0.119
Somnolence 14 (7.8) 30 (16.1) 0.023
aBased on chi-square test/Fisher’s exact test.

Figure 2. The effects of citalopram and amitriptyline on
MADRS scores in elderly depressed patients; total scores by
visit. Data are expressed as mean ± standard error for the two
treatment groups as a function of treatment day. closed circle,
citalopram; closed square, amitriptyline.
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way that mental health professionals can. For this rea-
son, primary care physicians are especially cautious
when administering a TCA and may prescribe sub-
therapeutic doses of a TCA or maintain patients on a
TCA for inadequate periods after recovery [Orrell et
al., 1995]. To emphasize this point, investigators were
so concerned about the sedative, confusional, and am-
nestic effects of amitriptyline that they recommended
that amitriptyline be administered before bedtime in
this study, whereas citalopram was administered in the
morning. Because the opportunity for adverse experi-
ences for amitriptyline occurred during the patients’
sleep, and the blood levels of amitriptyline were not at
their highest upon awakening, the reported adverse
experiences were probably underestimated compared
with those that would have occurred with daytime
dosing.

In younger depressed patients, citalopram has been
shown to be an effective antidepressant in double-blind,
placebo-controlled trials [Montgomery and Johnson,
1995; Noble and Benfield, 1997]. Double-blind com-
parison trials have shown it to have therapeutic effects
comparable to traditional antidepressants with signifi-
cantly better safety and tolerability [Shaw et al., 1986;
Danish University Antidepressant Group, 1986; de
Wilde et al., 1985; Gravem et al., 1987].

Citalopram is similar to other compounds in its
pharmacological class, is nonsedating, and is not
cardiotoxic. Unlike the tricyclic antidepressants,
citalopram has virtually no anticholinergic effects
[Noble and Benfield, 1997].

The present study was designed to compare the ef-
ficacy and tolerability of citalopram and amitriptyline
for the treatment of elderly depressed patients in gen-
eral practice. The study recruited a sufficient number
of patients (more than 160 in each group) to ensure
that the intent-to-treat analysis had a power of 95%
not to overlook a true equivalence of efficacy between
the two agents. Both drugs were administered for 8
weeks, which is considered adequate for the evaluation
of the short-term efficacy of antidepressant drugs

[Quitkin et al., 1984]. Both treatment groups were
well matched with respect to demographic characteris-
tics, diagnostic variables, and the primary efficacy pa-
rameter (mean MADRS score). Approximately three
quarters of each group were women, which is a good
representation of a population of elderly, depressed
patients [Brown et al., 1995]. The average age for pa-
tients in this study is among the oldest reported in the
literature for antidepressant clinical trials.

Both citalopram and amitriptyline produced time-de-
pendent reductions in the severity of depression (Fig 3).
The mean changes of the MADRS and HAMD total
scores from baseline to Week 8 were equivalent for the
two groups. The same applies to the percentage of pa-
tients with “marked recovery”; there was no difference in
the odds of recovery at Week 8.

The improvement in HAMD subscales of anxiety,
melancholia, and retardation also were equivalent in
both treatment groups, although the citalopram group
tended towards greater improvement. However, amitrip-
tyline produced a slightly greater effect on the HAMD
sleep disturbance subscale. This effect might well be due

TABLE 5. Survival analysis: Time to first occurrence of selected adverse events ‘‘possibly’’ or ‘‘probably’’ related to
study medication*

Citalopram Amitriptyline

Cumulative Expected Cumulative Expected
Group of number of number number of number
adverse Study Patients first occurrence Survival per 100 Patients first occurrence Survival per 100
events day at risk of AE estimate PDE #a at risk of AE estimate PDE #a

At least one Day 0 179 0 1.000 0.0 186 0 1.000 0.0
adverse event Day 7 116 55 0.683 4.5 94 88 0.525 6.8

Day 14 100 67 0.617 2.7 78 102 0.441 4.0
Day 28 91 73 0.580 1.5 64 114 0.379 2.2
Day 42 81 80 0.537 1.1 60 116 0.361 1.5
Day 56 0 80 0.537 0.8 0 117 0.361 1.1

*P-value < 0.001; based on log rank test.
aPDE #, patient days of exposure, where one patient day of exposure is defined as one patient being on any dose of either citalopram or amitriptyline for 1 day.

Figure 3. Mean change from baseline for HAMD total score
and HAMD subscale factors of anxiety, melancholia, retarda-
tion, and sleep disturbance in both treated groups.
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to the sedative properties of amitriptyline, which was ad-
ministered at night. The results of this study are similar
to those previously reported in studies comparing these
two drugs in younger depressed patients [Shaw et al.,
1986; Gravem et al., 1987]. One of these studies also
noted a lesser effect of citalopram, a nonsedating and
nonstimulating drug, on the HAMD sleep disturbance
subscale [Gravem et al., 1987].

The number of adverse events reported by the
citalopram group was significantly less (P < 0.001)
than that reported by the amitriptyline group. The
citalopram group also took longer to report the first
occurrence of an adverse event. This difference in the
frequency of early drug-related symptoms has impor-
tant implications for continuing compliance in de-
pressed patients, as they are unlikely to experience
much improvement in the first 2 weeks of therapy and
tend to discontinue treatment if side effects are a
problem early in therapy. Therefore, citalopram may
increase patient compliance.

More patients reported daytime somnolence in the
amitriptyline group than in the citalopram group.
Therefore, the beneficial effects of amitriptyline on
sleep disturbances were offset by the problems associ-
ated with daytime somnolence. Approximately twice as
many patients in the amitriptyline group also reported
fatigue compared with the citalopram group. In addi-
tion, confusion, hallucination, and anxiety were ob-
served exclusively in the amitriptyline group.

Although dry mouth, which was reported more fre-
quently in the amitriptyline group, is not a serious
complaint per se, it is important as an indication of
anticholinergic actions. Elderly patients are particu-
larly sensitive to the anticholinergic properties of
drugs [Halaris, 1986; Davenport, 1988]. The anticho-
linergic effect produced by TCAs is not only periph-
eral but may be central as well, producing memory
deficits in as much as 35% of patients more than 40
years of age [Davies et al., 1971]. Furthermore, many
elderly patients are on multiple medications, many of
them with anticholinergic properties; pharmacody-
namic interactions of these concomitant medications
can have serious consequences [Davenport, 1988;
Blazer et al., 1983].

The most frequent adverse event reported for
citalopram was nausea, a side effect commonly re-
ported by patients taking SSRIs [Gravem et al., 1987;
Aberg-Wistedt, 1989; Leonard, 1992]. Interestingly,
the incidence of side effects that is commonly associ-
ated with other SSRIs (insomnia, restlessness, sexual
dysfunction, nervousness, and anxiety) has not been
shown to be significantly different in citalopram-
treated patients and placebo-treated patients [Feigh-
ner, 1997].

Only 22% of patients taking citalopram in the
present study required an increase from the starting
dose of 20 mg. Other SSRIs usually require dose titra-
tions to reach an efficacious and safe dose [Newhouse,
1996; Lapierre, 1991]. The ability to treat the major-

ity of the depressed elderly at the single daily dose of
20 mg of citalopram is especially useful when the drug
is prescribed by general practitioners. These observa-
tions suggest that citalopram may offer some unique
advantages over other SSRIs.

CONCLUSIONS
In conclusion, the results of the present study dem-

onstrate that citalopram is as efficacious as amitrip-
tyline in the treatment of the depressed elderly.
Citalopram is better tolerated than amitriptyline and
produces fewer side effects that disrupt therapy and
lead to poor compliance. Because of its efficacy, safety,
and tolerability, citalopram appears to be a particularly
useful agent for treating depressed elderly patients in
private practice.
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