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SUMMARY
Background. An increasing number of antidepressants
have been released on the United Kingdom market in recent
years, and these are being prescribed more frequently in
general practice. Clinical trials suggest that such agents
have similar efficacy and the choice of drug is probably
based on tolerability, toxicity in overdose, and cost.
Aim. To compare the tolerability and safety profile of six,
newly marketed antidepressants used in general practice.
Method. Studies have been conducted for six antidepres-
sants: fluoxetine, sertraline, paroxetine, moclobemide, ven-
lafaxine, and nefazodone, using the technique of prescrip-
tion-event monitoring. Patients were identified using incident
dispensed prescription data. Questionnaires were sent to
patients’ general practitioners six months after the date of
first prescription. Questionnaires asked for date of birth, sex,
indication for prescribing each drug, and all events entered
in the patients’ records after the date of first prescription.
Results. Each cohort exceeded 10 000 patients.
Nausea/vomiting was the most frequently reported event for
all drugs. The difference in incidence rates for
drowsiness/sedation, male sexual dysfunction, and hyper-
tension is shown. Mortality data are also reported.
Conclusion. Frequently reported events were similar for all
six drugs but there were clinically and statistically significant
differences for less frequently reported events. The adjusted
mortality rate was identical between the six drugs. This
study provides valuable comparative data for six, widely
used antidepressants in general practice.
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Introduction

AN increasing number of antidepressants have been licensed
for use in recent years, and such drugs are being prescribed

more frequently in general practice.1 Side-effects, particularly

anticholinergic effects and weight gain, influence non-compli-
ance, and clinical studies have shown large differences between
older and newer antidepressants, with higher non-compliance
rates found in patients taking older drugs.2 Higher discontinua-
tion rates have also been reported for tricyclic antidepressants
than for selective serotonin reuptake inhibitors (SSRIs) in an
observational study in general practice.3

Selective serotonin reuptake inhibitors, the monoamine oxi-
dase inhibitor, moclobemide, and the two newer agents, ven-
lafaxine and nefazodone, have all been reported to have similar
efficacy to tricyclic antidepressants in clinical trials.4-6 The
choice between such antidepressants is therefore based on toler-
ability, toxicity in overdose, and cost. An adverse drug reaction
has been defined as any noxious or unintended reaction to a
drug that is administered in standard doses by the proper route
for the purpose of prophylaxis, diagnosis or treatment.7 Such
reactions are common and have been reported to result in dis-
continuation of therapy in up to 15% of patients prescribed anti-
depressants in general practice.3 Although side-effect profiles
for SSRIs are broadly similar for frequently reported symptoms
(e.g. gastrointestinal disturbance), differences have been report-
ed for less frequent events such as sedation, impotence, and
withdrawal symptoms.8 Hypertension has been reported with
venlafaxine6,9 and moclobemide.10 There have been reports of
hypomania with venlafaxine,11 and akathisia with nefazodone.12

Such reports are often anecdotal and the incidence rates of such
events are not known. The incidence rates of these events
among patients prescribed other antidepressant drugs are also
unknown.  

Our aim was to compare the incidence rates for reported
events occurring in observational cohort studies of fluoxetine,
sertraline, paroxetine, moclobemide, venlafaxine, and nefa-
zodone when used in general practice in England.  

Method
We analysed the Prescription-Event Monitoring database at the
Drug Safety Research Unit in Southampton. Sixty-four studies
have been completed by Prescription-Event Monitoring with a
mean cohort size of 10 970. The methodology of Prescription-
Event Monitoring has previously been described.8,13 Patients
were identified from dispensed prescription data supplied in con-
fidence by the Prescription Pricing Authority immediately after
the launch of each drug (fluoxetine 1989, sertraline 1991, parox-
etine 1991, moclobemide 1993, venlafaxine 1995, and nefa-
zodone 1996). All patients who were dispensed each drug in the
immediate post-marketing period in England were identified.
Questionnaires were posted to prescribing general practitioners
(GPs) six months following the first prescription for each patient.
Questionnaires requested age, indication for treatment, starting
and stopping dates of treatment, events during and after treat-
ment, and reasons for discontinuation. GPs were also asked to
give an opinion as to whether the drug had been effective.
Identical methodology was employed for each study. An event
was defined as ‘any new diagnosis, any reason for referral to a
consultant or admission to hospital, any unexpected deterioration
(or improvement) in a concurrent illness, any suspected drug
reaction, or any other complaint which was considered of suffi-
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cient importance to enter in the patient’s notes’. One question-
naire was sent per patient and the observation period for individ-
ual patients was six months. Reported deaths, for which no cause
was stated, were followed up by obtaining death certificates from
the Office for National Statistics.  

Analysis
Incidence rates were calculated for events reported during expo-
sure to each study drug. The rates are expressed as the number of
first reports per 1000 patient-months of treatment. Rate ratios or
odds ratios were calculated using fluoxetine as the index drug.
We adjusted for age (in six categories), sex, and indication (in
six categories), as appropriate. Calculations were performed
using STATA statistical software.14 Those patients treated for
mania, hypomania, agitation, and anxiety (pre-existing condi-
tions) were excluded from this analysis.

Results
Response rates (the proportion of questionnaires returned) were
similar for all six studies (range = 54.9% to 64.1%). Response,
cohort size, and indications for prescribing the six drugs are
shown in Table 1. The age and sex distributions of the cohorts
were significantly different (P<0.001 for both variables).
Depression and anxiety/depression were the main indications for
which all six drugs were prescribed. More than 80% of doctors
recorded their opinion about whether the drug was effective for
each patient, and the results are shown in Table 1.

Percentages of patients who continued to be prescribed each
drug in each month after starting treatment are shown in Figure
1. A larger percentage of patients continued with venlafaxine
after six months than with the other antidepressants.

Incidence rates of the most frequently reported events in the
first month of therapy are  shown in Table 2. The most frequent
event for all six drugs was nausea/vomiting and this was reported
most frequently with venlafaxine. Comparative rates for specific
events are shown in Table 3. Drowsiness and sedation were
reported most frequently with nefazodone and paroxetine, and
male sexual dysfunction with paroxetine and venlafaxine. There
were more reports of mania during 90 days with fluoxetine than
the other five drugs, even after exclusion of patients with pre-
existing mania (1.2 reports per 1000 patient-months of treat-
ment), although the difference between the numbers of reports of

mania with the six drugs was not significant (χ2 test with 5
degrees of freedom, P = 0.06).

Numbers of patients who died during the six-month observa-
tion periods, and odds ratios adjusted for age and sex, are shown
in Table 4. There are no significant differences between the
drugs after adjustment.

Discussion
Newer antidepressants have been developed ‘rationally’ as a

result of improved understanding of central and peripheral mech-
anisms of action, and this has led to claims of improved tolerabil-
ity and safety.15 Guidelines for the prescribing of antidepressants
balance tolerability against cost.2 Economic modelling studies
have demonstrated little overall difference in costs between anti-
depressants but costs are distributed between many different bud-
gets.2 Clinically, the choice between antidepressants probably
lies in their safety and tolerability to the patient. This study com-
pares the results of six Prescription-Event Monitoring studies,
each involving cohorts in excess of 10 000 patients. The studies
systematically identified patients and provided the first data for

Table 1. Cohort data.

Fluoxetine Sertraline Paroxetine Moclobemide Venlafaxine Nefazodone

Cohorts (Response rate) 12962 12734 13741 10835 12642 11834
58.4% 60.2% 61.6% 64.1% 54.6% 54.9%

Males
Number (%) 3690 (29.1) 3910 (30.7) 4373 (31.8) 3941 (36.6) 4349 (34.4) 4418 (37.3)
Mean age (SD) 50.1 (17.0) 49.2 (17.1) 48.6 (16.5) 48.9 (15.8) 47.6 (16.1) 45.5 (15.0)

Females
Number (%) 8863 (69.8) 8729 (68.5) 9279 (67.5) 6826 (63.4) 8214 (65.0) 7347 (62.1)
Mean age (SD) 49.4 (18.1) 48.1 (18.1) 48.8 (18.0) 50.2 (17.9) 47.6 (17.9) 44.9 (16.8)

Sex not specified 139 95 89 68 79 69
Age not specified 1306 1010 1088 1328 1200 1077
Indications where specified, n 10952 10900 11886 9058 9191 8816
Depression (%) 81.9 94.5 92.7 87.1 85.5 80.2
Anxiety/depression (%) 9.3 – – 6.4 8.9 13.7
Anxiety (%) 2.3 1.7 3.7 2.2 1.6 2.3
Others (%) 6.5 3.7 3.6 4.3 4.0 3.7

Is the treatment effective?
Yes (%) 57.3 63.6 62.1 48.9 62.4 60.5
No (%) 42.7 36.4 37.9 51.1 37.6 39.5
Response (%) 83.4 87.3 86.4 87.9 84.1 82.2
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Figure 1. Duration of treatment.
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Table 3. Reported rates per 1000 months of exposure, and rate ratios, for events of specific interest. 

Number of patients with Patient-months Rate ratio (95% CI) adjusted for age, sex 
one or more episode of exposure Rate (where appropriate) and indication

Agitation/anxiety
Fluoxetine 208 47 078 4.4 1.0
Sertraline 132 60 531 2.2 0.6 (0.4–0.7)
Paroxetine 163 63 498 2.6 0.6 (0.5–0.8)
Moclobemide 278 48 260 5.8 1.3 (1.1–1.6)
Venlafaxine 264 55 255 4.8 1.1 (0.9–1.3)
Nefazodone 217 53 084 4.1 0.9 (0.7–1.1)

Drowsiness/sedation
Fluoxetine 111 47 279 2.3 1.0
Sertraline 105 60 621 1.7 0.7 (0.5–0.9)
Paroxetine 286 63 511 4.5 2.0 (1.6–2.5)
Moclobemide 111 48 516 2.3 1.0 (0.7–1.3)
Venlafaxine 183 55 440 3.3 1.4 (1.1–1.8)
Nefazodone 318 53 103 6.0 2.2 (1.7–2.8)

Impotence/ejaculation failure
Fluoxetine 3 14 182 0.2 1.0
Sertraline 13 19 644 0.7 3.1 (0.9–10.9)
Paroxetine 54 21 212 2.5 11.1 (3.5–35.8)
Moclobemide 3 18 669 0.2 0.5 (0.1–2.9)
Venlafaxine 30 19 995 1.5 5.8 (1.8–19.3)
Nefazodone 16 20 846 0.8 2.0 (0.6–7.5)

Hypertension
Fluoxetine 32 47 202 0.7 1.0
Sertraline 12 60 635 0.2 0.3 (0.2–0.6)
Paroxetine 18 63 612 0.3 0.5 (0.3–0.9)
Moclobemide 13 48 588 0.3 0.5 (0.2–0.9)
Venlafaxine 34 55 443 0.6 1.0 (0.6–1.7)
Nefazodone 16 53 342 0.3 0.4 (0.2–0.7)

Table 4. Number of deaths and odds ratios with fluoxetine as index drug. 

Drug Number of deaths in Unadjusted odds ratio Odds ratio (95% CI)
first six months (95% CI) adjusted for age and sex

Fluoxetine 228 1.00 1.00
Sertraline 230 0.79 (0.66–0.94) 0.97 (0.73–1.30)
Paroxetine 249 0.79 (0.66–0.94) 0.98 (0.74–1.30)
Moclobemide 130 0.52 (0.42–0.64) 0.96 (0.72–1.30)
Venlafaxine 162 0.56 (0.46–0.68) 1.00 (0.75–1.34)
Nefazodone 109 0.40 (0.32–0.50) 0.78 (0.55–1.09)

Table 2. Most frequently reported events in the first month of treatment ranked by fluoxetine. Rate of occurrence per 1000 patient-months of
treatment.

Event Fluoxetine Sertraline Paroxetine Moclobemide Venlafaxine Nefazodone

Nausea/vomiting 26.3 34.6 52.9 27.9 71.9 46.1
Malaise 16.3 12.0 17.8 9.9 19.0 25.0
Respiratory tract infection 12.7 9.9 11.7 9.8 8.5 13.3
Headache 12.5 13.1 13.1 23.9 20.2 25.1
Insomnia 9.4 7.9 13.0 18.7 15.0 10.2
Anxiety 8.3 2.7 4.3 8.4 11.4 9.0
Drowsiness 8.2 7.3 20.5 8.1 13.2 25.5
Diarrhoea 7.2 11.9 7.7 5.9 7.3 5.1
Dizziness 6.7 8.7 11.5 15.7 19.9 31.9
Dyspepsia 6.5 6.2 4.6 4.6 5.3 3.8
Agitation 5.9 4.9 5.0 10.0 7.5 5.3
Tremor 5.7 6.2 12.4 2.2 8.0 3.8
Abdominal pain 5.6 6.1 4.5 4.3 5.2 5.7
Suicide/parasuicide 4.7 2.7 3.1 5.5 5.6 3.9
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national cohorts who were dispensed each drug immediately
after launch on the United Kingdom market. The value of the
data is that large cohorts in a well-defined population have
known exposure data. Non-compliance with antidepressants has
been reported to be as high as 50%.2 Prescription-Event
Monitoring studies are based on dispensed prescription data and,
although these hold no guarantee of compliance, they are superi-
or to information based on the number of prescriptions only.16

Possible sources of bias
The response rates for the studies of venlafaxine and nefazodone
were slightly lower than for the four other studies. The response
rates for all six studies were acceptable when compared with
general practice surveys in general,17 and GPs were not paid for
completing questionnaires. It could be argued that the population
of patients registered with non-responder doctors experienced
different events from patients whose doctors did respond. This is
unlikely in reality. The principal factor associated with response
rates has been shown to be the number of questionnaires sent to
each doctor.18 Any potential response bias is likely to have
affected all six studies comparably and a bias operating differen-
tially is unlikely.

The six antidepressants were marketed sequentially and stud-
ies were conducted between 1989 and 1996/7. A new compara-
tive exercise would not guarantee incident prescriptions of drugs.
Patients who experience an adverse reaction are unlikely to
receive a second course of treatment. Studies based on non-inci-
dent prescriptions could involve a greater proportion of patients
who have already tolerated the drug. One advantage of our com-
parison is that these studies were not affected by such ‘survival
bias’.  

Antidepressants may be withdrawn if treatment is effective, if
treatment is ineffective, or the drugs are not tolerated.
Prescription-Event Monitoring studies cannot provide a formal
measure of clinical efficacy. Nevertheless, each GP’s opinion
about effectiveness is probably the single, most important factor
that will determine whether treatment is continued. Disadvantages
of comparing sequential studies include possible selection bias as
doctors became accustomed to using the drugs for specific groups
of patients and changes in prescribing behaviour. 

A consensus agreement for the recognition and management
of depression in general practice was published in 1992 and rec-
ommends that antidepressant therapy should continue for four to
six months after the successful treatment of the acute episode in
order to prevent relapse.19 The percentages of patients who con-
tinued with treatment between four and six months were lowest
for fluoxetine, sertraline, and paroxetine. These three drugs were
considered by GPs to be no less effective than the subsequent
three antidepressants. These three studies were conducted before
1992 and the results may therefore reflect a change in prescribing
policy rather than difference in tolerability or effectiveness.

A further bias would have resulted if doctors increasingly rec-
ognized and reported adverse events already known to be associ-
ated with antidepressants. Examination of sequential
Prescription-Event Monitoring studies for angiotensin-converting
enzyme inhibitors suggested such a reporting bias for cough.20

However, no obvious reporting bias occurred for sequential stud-
ies of non-steroidal anti-inflammatories and proton pump
inhibitors, and the reporting of ‘non-publicized’ events appears
to be unaffected by order of drug release on the market.
Prescription-Event Monitoring studies are conducted in the
immediate post-marketing period of new drugs, often when there
is comparatively little publicized data on tolerance, and doctors
are not asked to give an opinion about the causality of any event.
These studies are capable of detecting unsuspected drug reac-

tions and are least likely to be affected by publicity bias.

The events
Nausea/vomiting was the commonest reported event with all six
drugs, and most frequent with venlafaxine. Drowsiness/sedation
was reported most frequently with paroxetine and nefazodone.
These drugs may be advantageous for improving sleep. The inci-
dence rates for agitation and anxiety were significantly lower for
sertraline and paroxetine than the other drugs. Previous reports
have suggested an association between fluoxetine and the precipi-
tation of manic/hypomanic episodes.19 After exclusion of all
patients with pre-existing mania, hypomania, or bipolar affective
disorder (as indications), the incidence rate for mania was highest
with fluoxetine; however, the difference between the numbers of
reports for each drug was small and not statistically significant. 

Hypertension has been reported with venlafaxine and
moclobemide.6,9,10 Prescribing information for venlafaxine rec-
ommends routine blood pressure monitoring for those patients
taking more than 200 mg daily.9,23 The dose-dependent increase
in blood pressure with venlafaxine is thought to be associated
with inhibition of the norepinephrin-uptake pump at higher doses
and its action as an indirect adrenergic agonist.15 Although there
were statistically significant differences between the drugs in the
rate of reported hypertension, the number of events was small
and it would be unwise to assume that this result has clinical
importance.

Fluoxetine, sertraline, paroxetine, and venlafaxine all inhibit
neuronal reuptake of serotonin and might be expected to cause
some degree of male sexual dysfunction.15 Such problems are
probably under-reported if patients are uncomfortable about dis-
cussing them. Adverse effects on sexual function can also appear
to occur relatively late because they are not an issue until after
the depression has appreciably improved.15 Nefazodone is
thought to cause less sexual dysfunction than other antidepres-
sants.2,15 Fluoxetine and moclobemide had the lowest reported
rates of male sexual dysfunction, although, again, the number of
events was small, with wide confidence intervals for the rate
ratios.  

The differences in crude numbers of deaths occurring as a
result of illness in the first six months of treatment with each
drug seemed substantial. However, adjustment for age and sex
showed that these were entirely due to confounding, and the
adjusted odds ratios for mortality were, in fact, identical.

Conclusion
This study compares event data for six antidepressants studied by
Prescription-Event Monitoring. The design of the study has par-
ticular strengths. The cohorts were large, comparable in terms of
indications for prescribing, and exposure is based on incident
dispensed prescription data. Nausea/vomiting was the most fre-
quently reported event with all six drugs. Drowsiness/sedation
was more frequently reported with nefazodone and paroxetine,
and male sexual dysfunction was reported more frequently with
paroxetine and venlafaxine. Incidence rates for hypertension
were similar for venlafaxine and fluoxetine and higher than for
the other four drugs. One disadvantage of this study was that the
comparison was based on sequential cohort studies. Differences
in duration of therapy may be associated with changes in doc-
tors’ prescribing behaviour as a result of clinical guidelines.
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