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An evaluation of continuation therapy with
tricyclic antidepressants in depressive illness'

R. H.S. MINDHAM, C. HOWLAND, AND MICHAEL SHEPHERD?

voni the Tnstitute of Psychiaryy, London, and the Medical Research Council Statistical Research and Services
Unit, University College Hospital Medical Sehvol, London

Nopsis A double-blind clinical trial has been carried out to ascertain whether patients making a
sod recovery from depressive illness with tricyclic antidepressant medication derive any benefit
om continuation of therapy with the same drug at a lower dose level. Of the 92 patients who
rered the trial significantly fewer on active treatment relapsed during the six-month trial period:
1% as compared with 50°, of patients receiving placebo. Patients with residual symptoms on
itry to the trial derived more benefit from continuation therapy than patients who had made a
ymplete recovery. The findings relate to a six-month trial period only, and any possible advantage
“continuation therapy over a longer period remains uncertain.

iients who have responded well to treatment  Although the eflicacy of tricyclic antidepres-
r a depressive disorder. whether with drugs or  sants in the treatment of depressive illness is
th electro-convulsive therapy, are frequently established {Medical Research Council, 1965;
escribed further therapy with the aim of Wechsler, Grosser, and Greenblatt, 1965), very
eventing a recurrence of depressive symptoms.  few studies have assessed the benefit ot therapy
after the disappearance of symptoms. Such
2port 10 the Medical Research Council Committee on  therapy often consists of the continuation, usually
nical Trials in Psychiatvy. AMembers of the Commitice:  gqp - doc . - 1 ; -
h ; _ a b ) y 1 drug which has proved
sessor Sir Austin Bradford Hill (Chairman), Dr. R. H. at a .10“?1 d(be’ of 4 rug ]. p
wley, Professor M. G. Gelder. Professor D. A. Pond. effective in the treatment phase. This type of
Hfessor \Sv Linfard Rees, Professor T. Ferzuson Rodger.  further treatment will be referred to as ‘con-
iessor Sir Martin Roth. Professor Michael Shepherd., RO , . e . e
.l. Sutherland, Dr. M. H. Lader (Secretary). “]_nm_“o” 1hempy . This \.Vas chosen as .a des-
he trial was undertaken in eight main cenires (see betow)  Criptive phrase which carries no assumptions as
| was coordinated by Dr. R. H. 5. Mindham. to the mechanisms involved, and is for this
Regional organizers—Cardiff: Dr. A. C. Brown. Chichester: ) . .
A. 1. M. Glen, Dr. D. W. Pierce. Edinburgh: Dr. N. B, V€ason to be preferred to the more commonly
sitman. Glasgon: Dr, R. N. Herrington. Landor: Dr. R.H. used term, "maintenance therapy’, which is also
xley, Dr. R. H. S. Mindham. Newcastle: Professor 1. L : - S y ; thoa var
y o al situations with a variety o
tbons. Oxford: Dr. P. J. V. Beumont. Sheffield: Professor sed in O.thel medical si S yof
A. Jenner, Dr.I. B. Pcarson. connotations.
'}eﬂ_following psychiatrists participated in the trial— The trial reported here was designed to assess
diff: Dr. 1. G, Pryce. Chichester and region: Dr. ). D. . . - - - H :
rrissey, Dr. P. Sainsbury. Dr. 1. P, Scrivener, Dr. D. W. whether a six-month course of continuation
ce. Edinburgh and region: Dr. } W. Affleck. Dr. J. R. therapy would pre\'ent a recurrence of Syl'ﬂpt(\lﬂs

ahies. Glasgow and region: Dr. A. Bruce, Dr. R. N Her- g pa[ien(s successfully treated for a dep!‘CSSi\’C

ton, Dr. P. W. Kershaw. Londen and regivon: Dro RO H isod it fLw oveli tidenressants
Jley, Dr. J. I. Cockburn Dr. I L. Crammer, Dr. J. P episode \‘\11_1 (?116 0 ‘t\\O & [C)("].C E_in 1 .eplesmn N
vsbery, Dr. Brenda Grant, Dr. K. Hamadah, Dr. £ A, —namely. imipramine and amitriptyline.
vey-Smith, Dr. S. Jacobson. Dr. J. P. Leff, Dr. W. A, R ; H H

. v ous stu 1 these lines will be
wman, Dr, C. McDonald. Di. F. Post. Di. E. Roderick- The fev prevu us S“dl.es on these lines .
ns, Dr. G. K. Shaw. Dr. D. C. Watt. Dr. R, H Wheeler,  referred to in more deiail later. However, in all

). W. P. Willis. Newcasile and revion: Dr. K. Davison.  of them electro-convulsive therapy was used as

‘essor J. L. Gibbons, Dr. H. A. McClelland, Dr. D. : : . ' )
ster, Oxford ,fL,a!AS:f’DrrPH[ A{ YS:EF:L\]}"‘I“‘JS/LD;,Z "!/?” an integral part of the original treatment of the
s Dr. E. B. Gordon. Dr. E. Howarth. depressive episode, the further therapy being by

puests for reprints should be acdressed to M.S drug alone. Strictly speaking, therefore, they
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are not studies of continuation therapy, since the
original response may have been due to the
electro-convulsive therapy rather than to the
drug treatment,

It was decided that there was a need for an
assessment of continuation therapy, in the
absence of other forms of treatment. The dis-
tinguishing features of the present trial are
therefore that (1) it was confined to patients
whose depressive episodes had shown complete,
or nearly complete resolution, under treatment
with a particular tricyclic antidepressant: and
{2) it attempts to answer the question whether, if
treatment with that drug alone results in ihe
virtual disappearance of symptoms, there is any
«alue in the continuation of therapy with the
same drug at a lower dosage

METHOD

The trial was conducted in eight different centres in
different parts of Great Britain.

DEFINITION OF DEPRESSi¥E ILLNESS

The study was confined to patients whose illness had
revealed, as its primary manifestation, a persistent
alteration in mood (with or without diurnal varia-
tion) which was evident to the examiner, which
exceedad normai sadness, and which constituted a
majosr symptom. This was supported by one or more
of the following syimptoms: self-depreciation with a
morbid sense (or delusional ideas) of guilt; sleep
disturbance; hypochondriasis, retardation of thought
and action; agitated behaviour. The depression was
the primary illness and did not constitute merely a
secondary manifestation of scme other psychiatric
illness (such as schizophrenia or obsessional states).
This definition was intentionally the same as that
used in the previous trial (Medical Research Council,
1965) which had shown imipramine to be of thera-
peutic vaiue in such cases.

ELIGIBLE PATIENTS

Patients were ligible for the study if they had been
suffering from a deprassive illness which fulfilled the
above criteria and if they had shown a ‘maximal
response’—nanely, unequivocal and sustained sub-
jective and objective improvement with no room for
further major improvement—to the initial treatment.
This initial treatmeni had to consist of either ami-
triptyline or imipramine in a dosage of at least 150
mg daily for between three and 10 weeks. The patient
could have been treated in hospitil. or us an out-
patient, or both. In addition to these main criteria,
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patients should not have received any other psychg.
tropic drug treatment (apart from night sedation;
during the final three weeks, nor electro-convulsjy
therapy during the previous two months. Patieng
of either sex between the ages of 25 and 69 inclusiy
were eligible. No patient suffering from an associa.
ted progressive disease, or with any indication ¢f
structural cerebral disease, or with a physical diseag
which would preciude the use of amitriptyline o
imipramine was considered for the study. (Benig
unicomplicated hypertension was not a contra
indication.)

GENERAL PLAN OF STUDY

The eligible patients were allocated by an essentially
random procedure to one of two regimens of con.
tinuation therapy—namely, the same drug in 3
dosage of 75-150 mg daily, or a placebo of identical
appearance, for a period of six months. The patien;
and the psychiatrist were both kept unaware of whict
regimen had been allocated.

Fatients were assessed at the start of continuation
therapy and on six subsequent occasions at interval
of about a month. If a patient had a further depres:
sive episnde during rhis period, which in the opinion
of the psychiatrist required specific treatment, the
continuaticn therapy was stopped and the psychia-
trist started the treatment of his chotce. The criterior
of the effectiveness of continuation therapy was th
relative frequency of such relapses in the two series.

CONTINUATION THERAPY

When the psychiatrist in charge was satisfied that the
patient had shown a maximal response to the drug
and that the other criteria for eligibility were fulfilled.
he took the decision to change to continuation
therapy, and the patient was admitted to the triai’
The day of this decision was referred to as the
‘response date’.

Each centre held two series of numbered boxes o
tablets for continuation therapy, one series for
patients who had been treated with amitriptylin
preparatory to the trial, and the other for patient
who had been treated with imipramine. Each bo:
contained the individual supply of continuation
therapy for one patient. In each series about half th
boxes contained tablets of the active drug; th
remainder contained tableis of a placebo of identic#
appearance to the active tablets. The allocation ¢
active and placebo tablets to the numbered boxes hat
been made jointly by the manufacturers and th
MRC Statistical Ressarch and Services Unit, If
accordance with a prearranged list based upot
random sampling numbers. As patients were admitted.
to the trial they were assigned to the next availabk
number in the appropriate sequence (amitriptylist.
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v imipramine) and their continuation therapy was
srescribed only from the box bearing the correspond-
ng reference number.

The key to the altocations was retained in con-
idence by the manufacturers and the MRC Statisti-
al Research and Services Unit, and was not
vailable to the coordinator or anyone else connec-
2d with the treatment of patients in the trial. The
isychiatrist in charge was, however, entitled to have
his information on request, but only for a patient
vho had relapsed.

The prescribed dosage of the continuation therapy
ould be varied between three and six tablets daily,
hich corresponded to 75 to 150 mg of the active
rug daily, at the psychiatrist’s discretion; in practice,
1e dose was nearly always lower than during the
tial treatment period. To minimize the risk of
recipitating depressive symptoms by a sudden drop
1 dosage of active drug on entry to the trial, it was
aggested that the dosage be gradually reduced during
1e latter part of the initial treatment period.
atients normally received their continuation therapy
s outpatients. The psychiatrist suppliad the patient,
‘om the appropriate stock, with sufficient tablets to
ist a full month at the prescribed dosage, and the
atient was instructed to return any unused tablets
t the next examination. No additional medication
tpart from night sedation and aperients) was to be
iven. The patient’s general practitioner was in-
yrmed of this requirement, and was asked to notify
1y recurrence of depressive symptoms.

SSESSMENTS

t the start of the initial treatment and on the
sponse date the psychiatrist assessed the severity of
ght individual symptoms (see Table 1), and made an
verall rating of the severity of illness on a six-point
ale. On the response date, the patient assessed his

own condition on a four-point scale. Inquiry was also
made about seven unwanted effects (see Table 35)
during the preceding week. A note was made of the
dosage of continuation therapy, and any permitted
additional medication prescribed for the following
month. Similar assessments, together with a count of
returned tablets, were made at subsequent examina-
tions of the patient, at intervals of about a month
(these were usually four or five weeks, and sometimes
six weeks). If a patient relapsed between set examina-
tions, an extra progress assessment was made at the
time of the relapse.

CRITERIA OF RELAPSE

If symptoms of depressive illness developed during
continuation therapy which, in the opinion of the
psychiatrist in charge, required specific treatment,
the patient was regarded as having relapsed. In this
context, specific treatment meant amitriptyline or
imipramine in a dosage greater than 150 mg per day
or the introduction of another psychotropic drug, or
ECT, or admission to hospital with depressive
symptoms. The psychiatrist was free to treat a
relapsed patient as i:e saw fit.

Psychiatrists were urged not to remove patients
from the trial in this way unless their condition gave
rise to real concern, but it was emphasized that the
decision in respect of any particular patient lay
ultimately with the psychiatrist in charge.

RESULTS OF CONTINUATION THERAPY

PATIENTS IN TRIAL

Between November 1968 and December 1970
a total of 92 patients fulfilled the admission
criterta. Table 1 presents the frequency of the
individual symptoms and their severity, both at

TABLE |

CHANGES IN INDIVIDUAL SYMPTOMS DURING INITIAL TREATMENT PERIOD FOR THE 92 PATIENTS

Start of initial trearment

Response dare

Mean

Severe  Moderate Slight Absent Severe  Moderare Slight Absent change
mptom 3 2 li 0 3 2 1 0 in scores
:pressed mood 18 71 3 — - 2 17 73 —19
1xiety (psychic) 16 49 17 10 - 3 23 66 ~ 15
matic symptoms
(associated with
mood change) 3 29 27 33 — — 15 77 —~09
somnia (any type) 26 43 13 3 - 4 21 67 16
10rexia ¢ 49 22 N — 4 88 —1-5
ck of energy 24 30 13 N - | 21 68 — 17
itability 7 35 as [ - 2 13 77 —12
icidal ideus 4 26 30 32 - — | a1 — 10
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TABLE 2

COMPARISON OF TWO TREATMENT SERIES AT START OF CONTINUATION THERATFY

Aciive Placcho
No.of “y of Mean No.of v, of Mean

Chardacierisiic sehjects rotal (30) valus subjecrs roral (4.2) value
General

Male 17 14 — 16 38 —

Female 33 66 — 26 62 —

Mean age (years) — - 43-8 — -— 48-3
Earlier depressive ¢pisodes

None 30 A -~ 24 37 —

As oulpatient only 8 16 — 8 19 —

With hospita!l admission 12 24 - 10 24 —
Present depressive episode
Initial severity (psychiatrist)

Severely ifl {rating 4 or 5) 11 22 — 11 26 —_

Mean rating (on scale 0-5) - -~ 32 —- — 32
Treatment

Etectro-convulsive therapy 0 2] — 0 0 —

Amitriptyline it 68 — 27 64 —

Imipramine 16 32 — L5 16 —

tean duration (weeks) - - 7-5 — — 7-5

Mean maximum daily dosage {my) — — 166-0 —- — 1750
Where treated

As outpatient 28 36 - 17 <ft) —

Mean weeks in hosptal Ginpatents only) -— - 50 — — 44
Severity at response date {ayvehintrist)

Well (rating 0) 32 n4 - 18 43 -

Minimal (rating 1) 4 28 19 3 —

Mean rating (on scale 0-5) — — 0-5 — — 07

the siart of the initial treatment and at the res-
ponsz date, and shows that improvements took
place in all of the individual symptoms. The
chiatrists’ overali vating of severity (on a 0-5
scals varying from well to extremely severe)
averaged 3-2 at the siart of the initial treatment
and 0-6 at the response date.

COMPARISON OF ACTIVE TREATMENT AND PLACEBO
SERIES AT START OF CONTINUATION THERAPY

Of the 92 patients, 50 were allocated to con-
tinuation therapy with the active drug and 42
received the placebo. The background charac-
teristics of the active treatment and placebo
series at the start of continuation therapy are
summarized i Table 2. This comparison con-
firms that the random allocation procedure
resulted in close similarity of the two series in
terms of age, sex, history of cailier depressive
episodes, and in the initial severity and treatment
of the present depressive episode. However, by
chance, a higher proportion of those allocated to
the active treatment series were rated well at the

response date (64%,) than for the placebo series’

(4392). In nearly all the remaining patients (289,
and 45°% respectively) the severity of illness was
minimal. Because of this disparity, the resulis

for the patients who were rated ‘well’ and ‘not.

completely well” are examined separately below.

RELAPSES DURING FERIOD OF CONTINUATION
THERAPY

By the end of the period of continuation therapy
11 (22%) of the patients on active treatment had
relapsed, compared with 21 {50%) of those
receiving the placebo. This difference is sig-
nificant at the 19 level {corrected y2=6-70 with -
1d.f).

The p:reentages of patients remaining free of
relapse in the two series at four-weekly intervals
are shown in the Figure. In this Figure the data
are presented in ‘life-table’ form, allowance
having been made for the differing intervals:
between examinations and the consequent exten
sion of the follow-up beyond 26 weeks for some
subjects. The advantage shown to the activ.
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reatment series throughout the whole period is
ilso significant at the 19 level (log rank test—
’eto and Peto, 1972).

{ELAPSE RATFS IN DIFFERENT SUBGROUPS OF
'ATIENTS

[able 3 shows the relapse rates in the two series
luring the period of continuation therapy for
arious subgroups of patients.

"REATMENT CENTRES The response to continua-
ion therapy was less marked in the patients
dmitted to the Glasgow centre than in the
vatients admitted to other centres, but not to a
tatistically significant extent.

EX Both sexes benefited from continuation
herapy; the apparent advantage to males does
ot attain statistical significance.

EARLIER DEPRESSIVE EPISODES The benefit from
continuation therapy is apparently unrelated to
the occurrence or severity of earlier depressive
episodes.

INITIAL SEVERITY AND TREATMENT OF PRESENT
DEPRESSIVE EPISODE Continuation therapy was
of benefit both to those rated as severely il and
those not severely ill at the start of the period of
initial treatment. It was of benefit both to those
treated entirely as outpatients and to those who
were admitted as inpatients for part or all of
their treatment. For both characteristics the
differences in benefit shown in Table 3 could well
be due to chance.

TYPE OF ACTIVE TREATMENT  The patients receiv-
ing continuation therapy with amitriptyline
showed a very much lower relapse rate (24%)
than those in the corresponding placebo group
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TABLE 3

RELAPSE RATES IMN VARIOUS SUBGROUPS OF PATIENTS

Active Placebo
Nu. uf Relapsed No. of Relapsed
subjecrs No. % subjects No. %

All patients 50 11 22 42 21 50
Treatment centres

London 21 4 19 s 8 53

Glasgow 16 3 19 15 4 27

Elsewhere 13 4 37 12 9 75
Sex

Male 17 2 12 té 8 50

Female 33 9 27 26 I3 50
Earlier depressive episodes

None 30 8 27 24 11 46

As outpatient only 8§ 0 0 8§ 4 30

With hospital admission 12 3 25 10 6 60
Present depressive episode
Initial severity (psychiatrist)

Severely ill (rating 4 or 5y il 3 11 7 64

Not severely il 39 & 2 31 14 45
Whare treated

As outpatient 28 6 17 10 59

With hospital admission 22 S 2 25 11 44
Active treatment

Amitriptyline 34 8 24 27 18 67

Imipramine 16 3 19 15 3 20
Severity at response date {psychiatrist)

Well (rating 0) 32 6 79 18 6 33

Not completely well 18 5 28 24 s 62
Symptoms at response date (patient) '

No symptoms 30 7 23 16 4 2

Symptoms 20 4 20 26 17 65

(677%.). However, the relapse rate in patients
receiving continuation therapy with imipramine
(19 9,) was almost the same as in the correspond-
ing placebo group (20%). Thus, continuation
therapy with amitriptyline appeared to be more
effective than continuation therapy witli imipra-
mine. Because the contrast does not attain
statistical significance (P=0-08 in the analysis
outlined below3), this would normally be regar-
ded as a rather large chance fluctuation and not
as indicating a real difference in efficacy of con-
tinuation therapy.

It must, however, be remembered that initial

cause of the disparity between the active and placebo
geoups that was noted above—namely, the differing numbers
o! patients who were rated well by 1he paychiatrist at the
response date—relapse rates were caluulated separately for
the “well” and ‘not completely well” subgroups of amitripty-
line znd imipramine patients. The angular transformation
was applied to the eight percentages, and the appropriate
weighted linear contrast of the transformed percentages was
! as a normal deviate (Armitage, 1971, p. 375).

treatment was not allocated at random. The
psychiatrist had a free choice between amitripty-
line and imipramine for the initial treatment, and
that, as a consequence, the two series of patients
may have been dissimilar at the start of continua-
tion therapy. The patients selected for initial
treatment with imipramine may have been
clinically different from those selected for
amitriptyline treatment; or the illness may have
been more effectively treated with imipramine
than with amitriptyline, so that the imipramine
patients were less in need of continuation therapy.
These possible differences could have either

exaggeraied or obscured a contrast in the effects '

of continuation therapy with the two drugs.
Relevant comparative information for the
amitriptyline and imipramine patients is sum
marized in Table 4. There are no importan
differences between the two series of patients in
terms of sex, age, history of earlier depressive
episodes, and in the initial severity, treatment,
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and response to treatment of the present
depressive episode. 'There is thus no evidence
either of clinical differences between the two
groups of patients or ol _dlﬁer|~|1.g_e‘ﬂ1cacy ol the
wwo drugs during the period of initial treatment.
As far as can be seen, the amitriptyline and
imipramine series were closely similar at the
start of continuation therapy. This analysis,
therefore, does not help to decide whether the
observed advantage of amitriptyline over imi-
pramine is a result of a rather large chance
fluctuation or a real difference in the efficacy of
continuation therapy with the two drugs.

RESPONSE TO INITIAL TREATMENT
In addition to the classification of patients as
‘well’ or ‘not completely well” at the response
date, from the psychiatrist’s ratings, the patients
were also classified, according to their own assess-
ment, as having ‘no symptoms’ of ‘symptoms’.
The relapse rates are shown {or both sub-
groupings in Table 3.

Taking the psychiatrist’s ratings, there is little
evidence of a difference in benefit from active
treatment between those rated ‘well” and ‘not

An evaluation of continuation therapy with tricyvclic antidepressants in depressive illness 11

completely well’. However, when the patients’ own
assessment is considered, it is apparent that those
who reported symptoms at the response date re-
ceived considerable benefit from active treatment,
whereas those without symptoms derived little
benefit. This difference is significant at the 1%
level (in an analysis similar to that described in
the footnote on page 000). The difference arises
because patients reporting no residual symptoms
had a relatively fow subsequent relapse rate
(about one quarter), which was not reduced by
active continuation therapy, while, on the other
hand, those reporting residual symptoms relap-
sed at a much higher rate (about two thirds)
unless given continuation therapy.

In view of this finding, the possibility was con-
sidered that the slightly lower relapse rates at the
Glasgow centre might be due to a preponderance
of patients without residual symptoms, but this
does not seem to be the explanation.

UNWANTED EFFECTS OF CONTINUATION THERAPY

Unwanted effects sttributed to the treatment {or
the depressive episode were recorded for the week
preceding the change to continuation therapy. A

TABLE 4

COMPARISON OF AMITRIPTYLINE AND IMIPRAMINE PATIENTS AT START OF CONTINUATION THERAPY

Amitriptyline Imipramine
L No. of “ouf Mean No. of % of Mean
Characteristic subjects total (61) value subjects toral (31) value
General
Male 22 36 _ ! p ~
Female 39 b+ 7. * " 5.
M_ean age (years) - - 476 B - o
Earlier depressive episodes
None . s 37 ‘V 9 o _
As} outpatient only 10 7 _ ‘ 19 -
With hospital admission Io 26 - ‘ " N
Prese_n't depressive episode
Initial severity (psychiatrist)
i:laverely ill (rating 4 or 5) 16 6 . N r 3.
ean rating (on scale 0— - o 2 h B ‘
reatment Y - )
ﬂectro-con\fu]sive therapy 0 o o 0 ’ 7
Mz:z dura_non of drug therapy (weeks) — - 73 _ — 63
maximum dail ge (mg - B ! N ‘
Where treated 1y Gosage fms) o . o
/;Is outpatient 33 - n - " s
Seve:@[n weeks in hospital (inpatients only) - - +3 B B *
W 1ty at response date (psychiatrist)
ell (rating 0) 35 > - # o —
Mlmmal (rating 1) 19 N i 0 0
€an rating (on scale 0-5) — - 06 - — o
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similar record was made at each monthly
2xamination Jduring continuauion therapy. Par-
ticular interest aitaches to a comparison of the
findings immediaiely preceding., and one month
after, the change, since half the patients changed
from an active drug to a placebo without being
aware that this had occurred, and most of the
pattents had a reduction in the number of tablets
prescribed. These findings are shown in Table 5.

Of 31 patieats reporting a dry mouth in the
week preceding the response date, 619 still
reported a dry mouth after a month of active
continuation therapy. Of 28 similar patients
who changed to the placebo, 32 9 still reported a
dry mouth after a month of active continuation
therapy. The difference is significant at the 59,
level(x2=-3-91 with I d.f.). lt will also be noted that
among those who had not reported a dry mouth
before the change to continuation therapy, this
unwanted effect was reported by similar propor-
tions of active drug and placebo patients a
month later. 1t would. therefore, seem that few,
if any, of the dry miouths reported with active
drug in these patients could have been due to the
drug.

As regards all the other unwvanted effects
listed, the proportions reporting these after a
mouih of contintation therapy are similar in the
activ= and placebo pafients not reporting the
effect earlier.
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PATIENTS SVHO DID NOT QUALIFY FOR ADMISSION
TO THE TRIAL

The organization of the trial was complicated
because arrangenients had to be made for the
prior identification of suitable patients and for
their appropriate tre.atment, with a view 1o their
eventual eligibility for this trial of continuation
therapy. In total, 211 patients with depressive
illness as defined above werz so selected and
started treatment with amitriptyline (141) or

,

imipramine (70), although only 92 (439, of the!

amitriptyline and 449 of the imipramine
patients) ultimately qualified for admission to
the trial.

The reasons for the non-admission of the other

119 patients are shown in Table 6. In 49 (2 ‘}g)

of the total) the drug treatment was discontinued

by the physician, in 34 (16 °,) it was discontinued

by the patient. and in 36 (17 %) the patient did
not satisfy one of the other admission criteria,
The proportion of females in whom treatment
was discontinued by the physician (287%,) was
much larger than the corresponding proportion
for males (13°.).

DISCUSSION
The finding that the tricyclic antidepressants are
effective in the treatment of depressive illness
has led to much speculation about their mode of

TABLE 5
UNWANTED EFFECTS OF TREATMENT REPORTED IN WEEK PRECEDING, AND ONE MONTH FOLLOWING, CHANGE TQO CONTINUATION
THERAPY
Active Placebo
Unwanted effect Unwanted effed
Umwanted effect present at present dal
in week preceding No. of I month Nu. of 1 month
Type of wiwanied effect response dare subjocis (N () subjects (No.) ()
Dry mouth Present R 19 6l 28 9 32
Absent 19 6 32 14 4 29
Constipation Present 10 3 30 4 2 30
Absent 40 4 10 38 2 5
Drowsiness Present 10 3 30 8 2 23
Absent 40 4 10 34 4 12
Blurring of vision Present g 1 13 8 1 13
Absent 42 3 7 34 3 9
Sweating Presznt 8 ! 13 8 1 13
Absent 42 3 7 34 2 6
Trembling Present 9 2 22 7 1 4
Absent 41 4 10 35 1 3
Difficulty in sleeping Present 6 2 33 4 0 0
Absent 44 | 2 38 2 i
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TABLE 6
REASONS FOR NON-ADMISSION OF PATIENTS TO TRIAL OF CONTINUATION THERAPY
All putients Males Females
(No.) (%) (No.) (%) (No.) (%

otal patients 201 100 70 100 141 100
reatment discontinued by physician: Total 49 23 9 13 40 28
in favour of ECT 28 5 23
worsening of condition (including hospital admission) 14 4 10
because of side-effects 6 0 6
for other reasons 1 Q 1
reatment discontinued by patient: Total 34 16 17 24 17 12
response or partial response 8 3 5
not responded 2 1 1
not known 24 13 11
ejected by criteria for admission to trial: Total 36 17 I 16 25 18
responded too soon (within 3 weeks) 4 1 3
not responded well by 10 weeks 29 9 20
change in diagnosis 2 1 1
not eligible because of age I 0 l
dmitted to trial Total 92 44 33 47 59 42

:tion. The various biochemical and pharmaco-
sgical theories (Shepherd, Lader, and Rodnight,
268) are beyond the scope of the present paper,
ut mention must be made of the two major
inical contributions to this question. The
rst is the hypothesis that the drugs suppress the
/mptoms of depression without altering the
»urse of a postulated underlying disorder of
nknown aetiology (Post, 1959); as a corollary
f this hypothesis, medication must be continued
ntil the underlying illness has come to a natural
solution. Although this suggestion has gained
.any adherents, there has been little firm evi-
:nce to support it. Secondly it has been sug-
:sted that the effect of an antidepressant drug
ay be to cure the morbid process responsible
ir the depressive symptoms; in this case, con-
nued medication after the complete remission
" symptoms can be regarded as prophylactic
as much as the aim is to prevent the develop-
ent of fresh depressive episodes.

REVIOUS CONTROLLED STUDIES OF CONTINUATION
1ERAPY

here have been few previous controlled studies
“continuation therapy. Seager and Bird (1962)
lected a series of 43 depressed inpatients
itable for electro-convulsive therapy (ECT):
ey were allocated at random and without the
1wwledge of the patients or doctors, to two
oups which received either imipramine 50 mg

B

t.d.s. or a placebo identical in appearance. After
one week on this regime, ECT was given until an
adequate clinical response had been achieved.
Seven days later the patieats were discharged
and seen monthly for the next six months, con-
tinuing their medication throughout this period.
Half the patients in each group were switched to
the opposite drug treatment to that which they
had received in hospital, so that there were four
treatment regimens in all. Among 28 patients who
completed the six month follow-up, relapse was
recorded in two of the 12 on imipramine during
the follow-up period, and 11 of the 16 on piacebo.
Imlah, Ryan, and Harrington (1965) reported
a study in which the treatment of depression by
ECT was combined with either imipramine,
phenelzine, or a placebo administered by
random allocation. At the time of discharge from
hospital the patients on drugs were instructed to
continue taking the same drug in the same dosage
for six months (although not all of them did);
those on placebo were discharged without medi-
cation. Six months later the relapse rate among
patients who had continued to take their medica-
tion was significantly lower than among those
given no medication in the follow-up period.
However, assessment of progress was not made
without prior knowledge of thz treatment regi-
mens to which the patients had been allocated.
Kay, Fahy, and Gasside (1970) reported a
study i which depressed patients were treated
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with electro-convulsive therapy and either
amitriptyline or diazepam. After recovery the
patients continued on the same drug treatment
for a further seven months and were assessed at
intervals of one month, four months, and seven
mouths respectively after the completion of
treatment with ECT. A large number of patients
was lost to the study for a variety of reasons, but
among those continuing under observation, the
relapse rate in those receiving amitriptyline was
markedly lower than in those on diazepam
However, since diazepany can exert a depressant
action in its own right, its use as a control
substance in such a study is inappropriate.

In 1968 a study was begiri which was designed
to compare the effects of amitriptyline, placebo,
and no medication over a period of six months
among inpatients who have made a good re-
covery from a depressive illness whiszh has been
treated initially with amitriptyline. This study
also aims to compare the effect of twice weekly
psychotherapy with a regimen involving minimal
contact between the patient and 1he psychiatric
team, and these two alternative methods of
management are superimposed on the general
design of the study. The six possible regimens
will bz compared for their effectiveness in prevent-
ing a recurreri..- of depressive episodes as shown
by the relative frequency of relapse in the various
groups, ratings of depression, and the social
adjustment of the patients. A preliminary report
of this study is in the press (Paykel, Kierman,
Dimascio, Weissman, and Prusoff, 1972).

All the completed studies suggest that the
tricyclhic antidepressants may be partially effec-
tive ir: preventing relapse in patients who have
been treated for depressive illness. However,
that of Seager and Bird (1962) was on a very
small scale, the assessnients of Imlah ez al. (1965)
were not ‘blind’, and there are objections to the
‘control’ drug used by Kay er a/. (1970). More-
over, in all these three trials the original treat-
ment included electro-convulsive therapy, so
that in none has it been possible to study the
effect of continuation therapy with exactly the
same treatment as was effective in the treatment
of the depressive zpisode.

INITIAL TREATMENT

The present study was noi designed to evaluate
or compare the initial treatments. The psychia-

trist had 2 free choice from two establishey
tricyclic antidepressant drugs; the only stipula.
tion was that the daily dosage should be 150 mg,
day or more. It was striking that so large 4
proportion of patients failed to show satisfactory
response o treatment: approximately 407
were given alternative treatment, and another 25
patients (about 14%) responded but were ng
sufficiently well at the end of 10 weeks’ treatmen
to be eligible for continuation therapy in thi
trial. The failure of a substantial proportion of
patients to respond well to antidepressants js
well documented. The proportion in the presen
series is similar to the proportion of non
responders to imipramine in the MRC trig
(1965). in which 29 of 63 patients (46 %) faile

to respond to imipramine after four weeks and

required alternative treatment.

EFFECTIVENESS OF CONTINUATION THERAPY

Taking the frequency of relapse as the criterion
of the effeciiveness of continuation therapy, the
results of this trial clearly show that those

patients who received the active drugs had an-

advantage over those who received placebo.

The actual consumpiion of drugs is of some
importance in this context. It has been shown
that patients frequently fail to take their medica-
tion (Wilcox, Gillan, and Hare, 1965: Wilson
and Enoch, 1967), and attention has been drawn
to the need to ensure that treatment is taken a
prescribed if the results of a trial are to be
valid (Porter, 1970; Leff and Wing, 1971). In the
present study, it was unfortunately not possibk
to obtain supplies of tablets with an added trace
substance such as riboflavin, because the safety
of such a combination would have had to be
tested beforehand, thereby considerably delay
ing the start of the trial. For this reason a les
satisfactory technique—mnamely, a count of the
tablets returned to the clinic each month—was
employed but yielded too few data for useful
analysis. Had the trial shown no advantage
patients on the active drug, the possibility that
the finding was due to a failure to take medic#
tion would have been a major consideration
the interpretation of results. In the event, how
ever, although any failure to take the treatmen
may have underestimated the value of continud
tion therapy at the prescribed dosage, it cannol
have obscured its benefits.
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Whereas these findings confirm the suggestive
evidence from earh;r studies, 1t s'hould also 'be
noted that many patients who rece!ved the active
drug relapsed and that a subs‘tantlal proportion
of those patients who received the placebo
remained well.

The high rates of relapse, even in those patients
receiving continuation therapy with active drugs,
may be explained il‘l various ways. First, they
might reflect the existence of discrete forms of
mental disorder within the heterogeneous group
of ‘depressive illnesses’, some of which are more
responsive to drug treatment. Such a hypothesis
cannot be tested directly by a study of this type.
Secondly, they could be held to support the
hypothesis that the effect of the drugs is merely
to suppress depressive sympioms, rather than to
relieve an underlying disorder, and that this is
shown by the reappearance of symptoms when
the drugs are withdrawn or the dosage reduced.
This study provides no direct evidence of the
existence of an underlying disorder of this kind.
Finally, relapse might be related to such non-
specific factors as the social circumstances of
patients, the quality of care, the personalities
of patients and staff, and other therapeutic
factors unrelated to the pharmacelogical effects
of the drugs used. The variation in the results
furnished by the several centres in the investiga-
tion could be taken to support this notion.

The observations that so many patients re-
mained well on the placebo and the possibility
that prolonged administration of a tricyclic anti-
depressant may carry a danger of serious toxic
effects (Coull, Crooks, Dingwall-Fordyce, Scott,
and Weir, 1970; Boston Collaborative Drug
Surveillance Program, 1972) serve as reminders
that continuation therapy should not be under-
taken unless there are good indications for it.
Ideally, it would have been desirable to identify
those patients likely to benefit from continuation
thergpy, but in the event it was not possible to
SPeCIf}_’ any particular syndromes in which con-
tlnuapon therapy was of value. On the evidence
of this study, all that can be stated is that the
Palients who show most benefit from continua-
Egrg tlhfrapy are those who have made an in-
Cont?n?]:trecovery from a depressne illness and

0 show a few lingering symptoms.
he apparent differential effect of continua-

tio : . . . -
0 therapy with amitriptyline and imipramine

is surprising and calls for comment. It has al-
ready been pointed out that no significant
differences between patient-groups were demon-
strable before the start of continuation therapy,
and that an unusuval chance fluctuation could
account for the differences shown in Table 3.
On the other hand, in view of the possibility
that the efficacy of the two drugs may have
differed during the phase of continuation treat-
ment, it is perhaps worth recalling the suggestion
made by several workers that much of the thera-
peutic value of the antidepressants is non-
specific, their main action being due to sedative
or related effects (Hollister, Overall, Shelton,
Pennington, Kimbell, and Johnson, 1967;
Paykel er al., 1968). Further to this argument,
imipramine has been reported as having very
little effect in controlling anxiety (Porter, 1970),
whereas amitriptyline has a marked sedative
action (Blashki, Mowbray, and Davies, 1971)and
has been shown to have a marginal advantage in
the treatment of the tense or agitated patient
(Burt, Gordon, Holt, and Hordern, 1962). In
addition, the antidepressant effect of the two
tricyclic antidepressants, dothiepin and amitrip-
tyline, has been shown to be closely related to
their effect in controlling anxiety (Lipsedge, Rees,
and Pike, 1971). It is possible, therefore, that any
advantage to amitriptyline in continuation
therapy could be largely attributable to its
sedative effects rather than to its antidepressant
properties. There is, however, no way of
examining this proposition further on the basis
of the data available.

[t should be emphasized that all the patients
studied had already shown a response to the
drug given in continuation therapy and that the
present study furnishes information on only the
six months immediately following remission
of symptoms. It does not necessarily follow,
therefore, that continuation therapy with tricy-
clic antidepressants would be effective in patients
initially treated by other methods, or for longer
periods.

UNWANTED EFFECTS OF MEDICATION

The study has provided interesting data on the
unwanted effects of amitriptyline and imipra-
mine. Many unwanted effects were reported,
both in the week before the response date and in
the first month of continuation therapy. How-
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ever, the incidence of most of the unwanted
effects was as high among the patients receiving
placebo as wamong those receiving the active
drugs, and so cannot be attributed directly to
the active drug. The exception was “dry mouth’,
which did occur more frequently in the first
month of continuation therapy in patients con-
tinuing on active treatment who had previously
noted this unwanted effect.

These results have a bearing on the assertion
that the ‘blindness’ of many trials of anti-
depressant drugs may be vitiated by a difference
between the unwanted effects of the drug and the
control treatment (Leyburn, 1967; Elkes, 1969;
Porter, 1970). In the preseit study, the psychia-
trist could not have discovered the nature of the
tablets, with any degree of consistency, from
observations of unwanted effects, This finding
supports the value attaching to the *blindness’ of
the assessments of relapse and so the validity of
the comparisons of tiie active drug and placebo.

MULTI-CENTRE METH::> OF INVESTIGATION

The complex nature of the present investigation
should be emphasized. It was conducted by
means of a multi-cenire collaborative approach,
as in the MR trial of treatments of depressive
illinzss (1965). This approach was adopted here
because of the need to identify a relatively large
number of patients at the start of initial treat-
ment in order to yisld an adequate number of
patients eligible for the trial of continuation
therapy. This meant that it was necessary to
record the relevant details and assessments for
all patients who might become eligible for the
trial. There have been few, if any, previous trials
in which this preliminary step has had to be built
into the structure of the investigation.

A full-time coordinator was appointed to deal
with the administrative aspects of the study over a
total period of about four years. In addition,
regional organisers were appointed in the eight
centres to rmake ocal arrangements and over 100
consultant poychiatrists were approached with a
view to participation. Forty-two psychiatrists
reported on palients receiving the initial treat-
ment and 34 of them entered patients in the trial
of continuation therapy. However, in the cir-
cumstanzes of the present study, there is no
alternative to a multi-centre trial with an
elaborate coordinati::g structure.

The Committee is greatly indebted to the following: the
psychiatrists who admitted patients to the trial and fq.
lowed their progress: the psychiatrists who reported oy
patients who did not subsequently entec the trial; the
pharmacists who dispensed the trial treatments; ¢,
Merck, Sharp and Dohme L.td. and Geigy Pharmacey.
ticals, who supplied and packed all the tablets; to My
Alice Smith and Miss Carol Tenwick for assistance with
the records and statisticsl analysis: and to all those why
assisted with the trial in many other ways. R.H.S.M. was
supported by a grant from the Medical Research Counci|,
The authors are especially grateful to Dr. Tan Sutherland
Director of the MRC Stutistical Research and Service
Unit, for his guidance at all stages of the investigation
and for his advice in the preparation of the manuscript,
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