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SINCE its introduction in 1938, electroconvulsive therapy (E.C.T.) has shown
itseLf to be a dramatically effective, unusually safe treatment for severe
depressive states (â€œmelancholiasâ€•, â€œ¿�endogenousâ€•or â€œ¿�psychoticâ€•depressions).
Nevertheless, it is repugnant to many patients and psychiatrists, produces a
troublesome, if transient, amnesiaâ€”especially in older individualsâ€”and is
occasionally complicated by fractures and dislocations as well as by anaes
thetic and relaxant misadventures. Worst of all, as early studies showed, of
the 80â€”90per cent. of severe depressives who respond to E.C.T., some 30 per
cent. relapse (Huston and Locher, 1948 a, b). Recent work suggests that the
rate of relapse may often be higher stillâ€”thus of 94 per cent. of a group of
patients who had responded to E.C.T., Kiloh and Ball (1961) reported that
46 per cent. had relapsed during the six months following the cessation of
treatment. For these reasons, the trend to chemotherapy initiated by the
advent of effective antidepressant compounds in 1957 continues to develop,
and signs are becoming manifest that within a few years E.C.T. may be
replaced by pharmacotherapy.

The newer antidepressants, bringing into prominence the question of the
type of patient that may be expected to respond to their administration,
have reawakened interest in the classification and phenomenology of depressive
conditions, perennial problems of psychiatric nosology (Lehmann, 1959 ; Roth,
1959). These issues first became therapeutically important when the efficacy
of E.C.T. was discovered. Thus, psychiatrists might adhere to the endogenous
reactive dichotomy (Gillespie, 1926; Rogerson, 1940) or, finding such a qualitative
distinction valueless (Mapother, 1926; Lewis, 1934), might prefer to classify
depression quantitatively by severity, but when E.C.T. was introduced they
were compelled to find ways to select the patients in whom a response might
reasonablybe expected.Today's antidepressantdrugs point up the same
problem; as in the case of E.C.T., also an empirically based remedy, they compel
classification of depressions in terms of anticipated response to treatment.

The treatment of depressive conditions by drugs and other means has
recently been reviewed by Rees (1960). In 1957 the amphetamines (â€œDexedrineâ€•
â€œ¿�Methedrineâ€•),all relatively weak antidepressants used mainly in out-patients,
began to be replaced by the monoamine oxidase inhibitor iproniazid
(â€œMarsilidâ€•)and the dibenzine derivative imipramine (â€œTofranilâ€•).Iproniazid
and the newer less toxic M.A.O. inhibitors that were developed from it soon
demonstrated that they were effective antidepressants, especially useful in the
treatment of atypical and reactive depressions (Sargant, 1961). Imipramine,
on the other hand, was found to be of value in the treatment of endogenous
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depressions as well as in milder â€œ¿�neuroticâ€•or â€œ¿�reactiveâ€•cases. Controlled
trials on in-patients and out-patients (Lehmann et a!., 1958; Ball and Kiloh
1959; Doust et al., 1959; Holt et a!., 1960; Leyberg and Denmark, 1959; Sloane
et al., 1959 ; Ashby and Coffins, 1961 ; Bruce et al., 1960; Kenning et a!., 1960;
Kiloh and Ball, 1961, Rees et a!., 1961; Rothman et a!., 1961) have shown con
clusively that imipramine is an unusually effective chemotherapeutic agent for
treating severe depressive states. Local experience in Victoria is in agreement
with this finding (Stoller, 1960).

AMITRIPTYLINE

(â€œElavilâ€•â€œ¿�Tryptizolâ€•â€œ¿�Tryptanolâ€•)
This new antidepressant is not a monoamine oxidase inhibitor; chemically it

is [5-(3-dimethylaminopropylidene)-dibenzo [a, d] [1, 4] cycloheptidiene
hydrochloride]. It thus resembles both chlorpromazine and imipramine.
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Amitriptyline's pharmacodynamic actions haye been reviewed by Vernier
(1961). Extensive experimentation in animals has shown that the compound
exerts weak tranquillizing and disrupting effects on the EEG and operant
behaviour; it is a fairly strong anti-convulsant, possessed of weak peripheral
atropine-like actions, strong antihistaminic properties and weak antiserotonin
effects. It produces a degree of adrenergic blockade and has a gastric anti
secretory effect. It is rapidly metabolized in the body in a manner similar to
imipramine.

In its effects on the human psychogalvanic reflex, amitriptyline occupies
an intermediate position between chlorpromazine and imipramine (Alexander
1961). When administered to male patients suffering from neurotic depressions,
amitriptyline beneficially affected mood and perception (Ostefeld, 1961).

Clinically, however it is administered, amitriptyline is stated to be a well
tolerated drug which acts in a manner reminiscent of both chlorpromazine
and imipramine. Early clinical experience showed that depressions accom
panied by high levels of anxiety in addition to psychomotor retardation
respond particularly well to oral doses of 75â€”225mg. daily; 50 mg. thrice daily
was the usual level (Dorfman, 1960). Freed (1960) found that in severe cases of
tension and anxiety, even in elderly patients with cerebral damage, aniitrip
tyline in doses of 10â€”15mg. could usefully be given intravenously without
untoward effects. In involutional melancholia, amitriptyline has been stated
to be the treatment of choice, although other types of depression have also
responded (Ayd, 1960). More successfully than any other drug, it has been
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claimed, amitriptyline alleviates both anxiety and depression and bridges the
divergent syndromes encountered in depressive illnesses (Dunlop, 1961). In the
treatment of endogenous depression, amitriptyline has been stated to be the
most effective pharmacological tool that we at present possess (von Arnold
and Foitl, 1961). Protracted therapy is usually necessary to guard against
relapse, and it is said that administration of the drug should be continued for
at least three months after a beneficial therapeutic response is obtained (Ayd,
1961). In addition to the treatment of â€œ¿�pureâ€•depressives, amitriptyline has
been used with good results to alleviate the depression, anxiety and anergia
that may accompany non-depressive psychoses, physical illnesses and dermatoses
(Barsaand Saunders, 1961 ; Dorfman, 1961 ; Feldman, 1961 ; Pressman and Weiss,
1961 ; Vaisberg and Saunders, 1961 ; Zelcer, 1961).

From the work thus far published it would appear that amitriptyline has
a number of significant advantages over earlier antidepressants. While more
effective in the alleviation of depression than the amphetamines and methyl
phenidate, amitriptyline, it is asserted, does not produce tachycardia, insomnia
or anorexia, the typical side-effects of these psychomotor stimulants. Since
amitriptyline is a true antidepressant, it is claimed to be more effective in the
treatment of depression accompanied by anxiety than chlorpromazine which,
though it may alleviate anxiety, leaves depression untouched. As amitriptyline
is not a monoamine oxidase inhibitor and has been shown to be unusually
free from toxicity, it may reasonably be expected not to lead to the blood
dyscrasias and hepatic complications that have occurred with M.A.O. inhibitors.
Whilst at least as effective as imipramine in alleviating depression, it has been
stated to possess the additional advantages of a rapidly evident â€œ¿�built-inâ€•
tranquilizing effect and relatively innocuous side-effects. Further, patients
unresponsive to imipramine have been noticed to respond to amitriptyline
and vice versa. If these claims are true, amitriptyline promises to be a useful
drug indeed.

A CONTROLLEDTRIALOF AMITRIPTYLINE
Clearly, on the basis of published work, amitriptyline's biggest rival,

especially in cases of endogenous depression, is imipramine. Controlled trials
have already established that imipramine is a valuable form of treatment in
both endogenous and reactive depressions, and one investigation (Kiloh and
Ball, 1961) suggests that in these conditions, six months after either treatment
has been given, imipramine is as effective as E.C.T. At the time of writing, since
its efficacy has convincingly been established and its side-effects described in
considerable detail, imipraniine, as specific referent agent, is the most appro
priate form of treatment with which to compare a new antidepressant such
as amitriptyline. In the study to be described, therefore, since neither was
considered necessary, the inclusion of placebo and E.C.T. groups was avoided.
Instead, the efficacy of amitriptyline was investigated as part of a study planned
for completion in three consecutive phases:
1. A double blind controlled trial of amitriptyline and imipramine in female

patients hospitalized with depressive states.

2. Follow up of treated cases after 3 and 6 months.

3. An investigation of the phenomenology of the depressive states shown by
female patients admitted to Royal Park Psychiatric Hospital, Melbourne,
with a view to the subsequent isolation of specific criteria for the rational
administration of anti-depressant drugs.
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As the first phase of the investigation has been completed, the findings on
73 patients are now presented.

SETFING OF THE STUDY

Royal Park Psychiatric Hospital is an early treatment centre for acute
psychiatric admissions which serves a metropolitan and rural population of
approximately one million people. Situated within three miles of the centre
of Melbourne, it is an open hospital with two closed admission wardsâ€”one
for each sex. Of Royal Park's 240 patients, 140 are women; they are housed
in villa type wards containing 35 or fewer beds, and are cared for by a staff of
14 physicians and 90 nurses. The Hospital is a major psychiatric teaching
facility of the University of Melbourne.

Currently, about 1,700 women are admitted annually. Some two-thirds
are treated in the unit, staying an average of one month; the remainder,
with more adverse prognoses, are transferred to longer-stay hospitals.
Admissions are virtually unselected and cover the whole spectrum of adult
psychiatric disorder ; approximately 25 per cent. of all female admissions
present with depressive illnesses.

EXPERIMENTAL HYPOTHESES

Two null hypotheses were taken:

(i) Amitriptyline is no more efficacious than imipramine in the treatment
of depressive states (as defined below) as judged by the results at one, four,
and in some cases six, weeks after initiation of treatment with the two drugs.

(ii) Amitriptyline produces side-effects that are no less severe and trouble
some than those produced by imipramine.

METHODOLOGY

(i) Selection of patients. Female patients were chosen because the great
majority of cases of depressive illness admitted to Royal Park Psychiatric
Hospital are women (Cade & Krupinski 1961). Those included in the trial
were aged between 30 and 70, and able to remain in hospital at least four
weeks; their previous treatment had not included E.C.T. in the previous three
months or major antidepressant drugs (amitriptyline, imipramine or M.A.O.
inhibitors) in the preceding two weeks. Their illnesses were not complicated
by severe physical disabilities such as glaucoma, epilepsy or uncompensated
cardiac, renal or hepatic disease; finally, when immigrants were included, they
had no severe language barrier. Providing these initial criteria were satisfied,
consecutive patients were taken into the study as long as the pattern of their

illnessesrevealed,as a primarymanifestation,a persistentalterationof mood
exceeding customary sadness, to the examiner, and constituting a major feature
of the illness. This primary affective alteration had to be supported by one or
more of the following features: self-depreciation, hypochondriasis, retardation
or agitation. Depressions clearly secondary to other psychiatric illnesses such as
schizophrenia, obsessional neurosis, dementia or severe oligophrenia, were
excluded. Subsequently, in order to facilitate comparison with the work of
other investigators, each patient was assigned either to the â€œ¿�endogenousâ€•or
â€œ¿�psychoticâ€•variety of depression or to the â€œ¿�reactiveâ€•or â€œ¿�neuroticâ€•form of
the disorder.
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Potential subjects were chosen from daily screening interviews carried out
on all admissions by one of the authors (C.G.B.). In most cases patients were
observed for three days or more before being taken into the trial. This enabled
information to be gathered to ensure that the criteria for selection were
satisfied, as well as to facilitate the establishment of a firm diagnosis ; in
addition, through the three day delay, transient situational reactions could be
excluded. Before entry to the trial, patients received full physical and psychiatric
examinations, weight and blood pressure (recumbent and erect) were recorded
and a number of laboratory tests were carried out, These included haemato
logical examinations (Hb, WBC and ESR), serum bromide levels, the Kline
reaction, liver function tests (alkaline phosphatase, cephalin flocculation) and
urine analysis. Salient features of the psychiatric history were recorded on a
specially constructed form; socio-economic background was assessed by a
social worker on a form elaborated for the study.

(ii) Organization and management of patients. Selected patients were
allocated to one physician (W.F.G.) and in the course of the trial naturally
received a good deal of extra attention. Nevertheless to ensure that milieu
influences were kept as constant as possible, only two wards were used in the
study. After as short a period in the admission ward as their clinical condition
permitted, patients were transferred to a 21 bed open convalescent villa taken
over specifically for this purpose. As soon as practicable, patients were
referred to occupational therapy; they worked in a standardized situation
as a single group under the guidance of the same two occupational therapists.

(iii) Allocation to groups: drug administration. After initial evaluation on
Hamilton's (1960) scale for quantifying depressive illnesses, patients were
allocated to one of four groups delineated on the basis of two leading prognostic
criteria, age and severity of illness. â€œ¿�Youngmildâ€• depressives were aged between
30 and 49 and, out of a possible maximum score of 100, had total scale scores
below 40; â€œ¿�youngsevereâ€• depressives were between 30 and 49 and had total
scale scores above 40. Similar criteria of severity were used in the â€œ¿�oldmildâ€•
and â€œ¿�oldsevereâ€• groups, who were aged between 50 and 70. Each patient
entering the appropriate group received a code number for use in drug adminis
tration. This method was chosen in order to avoid too great a degree of
heterogeneity in the illnesses of patients undergoing the trial as well as to
ensure, through the use of a factorial design, facilitation of the study of drug
effects in relation to age and severity. The distribution of the 73 patients by
groups is shown in Table I.

TABLE I
Patients Included in the Trial

â€œ¿�Mildâ€•Depressives â€œ¿�Severeâ€•Depressives
Age/Severity (Scale Score 0â€”39) (Scale Score 40+)

Amitrip. Imip. Amitrip. Imip.
Young (30-49) .. .. 2 2 12 12
Old(50â€”70) .. .. .. 5 5 18 17

The hospital pharmacist dispensed the appropriate drug in identical
orange capsules, each containing 25 mg., according to a random numerical
code which ensured equal distribution of the two drugs to patients in each
group. Only the pharmacist and the investigator not involved in rating patients
(N.F.H.) had access to this code. The nursing staff were fully apprised of the
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double blind nature of the study ; they were asked to be more than usually
careful in ensuring ingestion of medication and specifically requested to re
frain from opening capsules before administration. All medication was
administered orally and dosage was arbitrarily fixed at 150 mg. daily for
the first week. 200 mg. were then given for the next three (or five) weeks.
This was followed on discharge by a maintenance dose of 100 mg. daily.

After one month of in-patient treatment, patients considered to have
improved sufficiently were discharged on maintenance dosage. Alternatively,
if they were not appreciably better, they were given E.C.T. If a slight but
significant improvement was judged to have occurred, patients were given a
further two weeks in hospital on full dosage ; at the end of this period the
patient was either discharged on maintenance dosage or treatment was dis
continued and E.C.T. was given. In 7 casesâ€”either for socio-economic reasons
(5) or where a need for a further gain in weight was apparent (2)â€”discharge
was delayed beyond these arbitrary times, and the dosage was reduced to
maintenance levels. Two patients who improved rapidly and were unwilling
to remain in hospital were allowed home after two weeks on full dosage of
the capsules ; they returned to hospital as out-patients for their one month
assessments.

Throughout the trial, with the exception of night sedation (sodium
amylobarbitone 3â€”6gr.), other medication was restricted to the very occasional
use of intramuscular chlorpromazine.

CLINICAL EVALUATION

Change in patients selected to participate in the trial was blindly evaluated
in several ways:

1. Rating Scale Scores. Two independent ratings, later summed to make
a total score, were made at a joint interview of each patient by two of the
authors (C.G.B. and A.H.). The ratings were carried out initially, after one
week and one month of treatment. Patients who stayed in the trial an extra
fortnight received an additional rating at the end of this period. Hamilton's
(1960) scale which quantifies 17 â€œ¿�targetsymptomsâ€• of depression was used.
The maximum possible scale score was 2 x 50=100.

2. Overall Clinical Assessments. These were made on the severity of the
patients' illnesses at intervals corresponding to the Hamilton scale assess
ments by the two physicians who interviewed the patient to complete the
rating scale. Depression was rated as 0=absent, 1=mild, 2=moderate,
3=severe or 4=extremely severe. Summing the scores of the two raters gave
a possible maximum overall clinical assessment score of 8.

3. Occupational Therapy Ratings. Two independent ratings, later summed
to make a total score, were made by two occupational therapists in a standard
ized occupational therapy situation at times corresponding as closely as
possible to the times of the Hamilton scale assessments. An occupational
therapy rating scale constructed for the investigation was used; it quantified
11 items of behaviour under (1) Task performance (grasp of instructions,
attention to task, motivation and self-grading of own performance), (2)
Symptoms (depression, retardation, agitation, physical complaints) and (3)
Relationships (rapport with O.T., socialization, overall attitude to O.T.).
The total scale score was 33; summing the two raters' scores gave a possible
maximum score of 66.
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4. Side-Effects Ratings. These were made thrice weekly by one of the
authors (W.F.G.) using a scale constructed to include the reported side-effects
of amitriptyline and imipramine. Each symptom was quantified on 4 points
of severity ; patients and nursing staff were asked to bring possible side-effects
to the rater's attention. Since it was considered extremely important to
differentiate true side-effects from alleged â€œ¿�side-effectsâ€•constituting part of the
patients' illnesses, initial pre-drug assessments were always made.

5. Outcome of Treatment. Finally the two drugs were compared as to
whether patients were discharged â€œ¿�curedâ€•(after 4 to 6 weeks) or alternatively
had to go on to receive E.C.T.

RESULTS

Despite the frequency with which depressive states occur and the high
percentage of hospital admissions they constitute, six months elapsed before

73 patients were collected who satisfied the study criteria. In this period 800
female patients were admitted to the unit, some 250 of whom presented with
depressive disorders. Of the 180 who were rejected, the symptoms of 19 per
cent. responded rapidly to the hospital environment; 21 per cent. had had
recent major anti-depressive drug therapy ; 15 per cent. were outside the age
range and 13 per cent. had had recent E.C.T. In 15 per cent. depression was
found to be â€œ¿�secondaryâ€•(principally to schizophrenic illness) ; 11 per cent.
had too severe a language barrier to allow of valid ratings, and 6 per cent,
were suffering from associated severe physical disorders.

As was to be expected from the method of allocation to the drugs, in
socio-economic background there were no significant differences between the
two groups ; 85 per cent of the patients had been born in Australia. The mean
age was 520, with a standard deviation of l0 85 years. Mean age of the
â€œ¿�youngâ€•(under 50 years of age) group was 41 . 5 and that of the â€œ¿�oldâ€•group
58 . 6. 86 per cent. were or had been married, and these most commonly had
had one, two or three children. Only 8 per cent. had gone beyond the primary
school level, and vocational qualifications for the majority were restricted
to semi-skilled industrial and clerical work. The majority were housewives,
and all 15 per cent. who worked were employees. Precise figures about income
were not obtained, but it is known that 11 per cent. depended on their own
earnings, 45 per cent. on their husbands' earnings, and 35 per cent. on pensions.
Dwellings were owned or being paid for by 62 per cent., the remainder living
in rented houses or flats. The general picture was that of a predominantly
lower-middle class socio-economic group, with an assured but usually low
income and generally low levels of education, vocational training and
experience.

In psychiatric background there were no significant differences between
the two drug groups. Of the 73 patients included in the study, 46 per cent.
had never previously been hospitalized for mental illness; 25 per cent. had
been in hospital once before and 29 per cent. had been hospitalized two or
more times. 62 per cent. of patients had first required medical attention for
their mental condition within the last two years; 12 per cent. had needed help
between 3 and 5 years preceding their current illnesses and 24 per cent. had
had to get assistance between 6 and 20 years previously. 10 per cent. of the
73 patients had received some antidepressive therapy (within the specified
limits)priortoadmission;6 patientshad been givendrugs,and one had had
E.C.T. One patient had developed her illness within a week, but in the great
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majority (76 per cent.) the illness had taken one to eight weeks to develop;
in 23 per cent. the illness had developed more insidiously. No precipitants
could be found in 52 per cent. of patients ; 33 per cent. had illnesses apparently
precipitated by psychological stressesâ€”either domestic anxieties such as grief,
problems with children or in-laws, or more general stresses, such as anxiety
following a car accident or in relation to impending surgery ; physical pre
cipitants such as alcohol, gynaecological conditions, the puerperium, hyper
tension, influenza, operation and the ingestion of reserpine were in evidence
in the remaining 25 per cent.

During the trial no signfficant alteration in blood pressure or other
somatic functions was noted and both drugs, as gauged by the various laboratory
investigations performed, appeared safe and non-toxic in the doses that were
used. One 65 year old patient died on the 20th day ofimipramine administration;
she developed a confusional state followed by generalized epileptiform activity
and hyperpyrexia. Autopsy revealed that death had been due to pneumonia,
and although the level of imipramine in the liver was unusually high, the
pathologist's report stated that it was not possible to implicate imipramine
directly in leading to the patient's decease.

The ease with which the selected patients, many of them severely depressed,
were managed during the investigation was quite striking. Only one patient
was rejected on the grounds of severity (and this essentially because of refusal
of oral medication) and none of those accepted had to be given E.C.T. before
the completion of 4 weeks of drug therapy. A few patients required occasional
intramuscular chlorpromazine in the early stages of treatment, but this adjunct
was used sparingly and only for extremely severe accesses of distress. This was
all the more impressive as the great majority of the patients spent virtually their
whole hospital period in the occupational therapy centre and in an adequately
but not specially staffed open ward.

The Mann-Whitney U Test, corrected for ties (Siegel, 1956) was used to
test the significance of differences found between the drug groups on physicians'
ratings, overall clinical assessments and ratings by occupational therapists.
The distributions of these various ratings were rarely normal in appearance,
and â€œ¿�tâ€•tests or other statistics based on the normal distribution or on interval
scales would have been of dubious merit. All probabilities quoted are based
on one-tailed tests, as the research hypotheses underlying the study specified
the direction of the predicted differences between the two drugs.

It is convenient to consider the results of the investigation in terms of the
methods employed to assess change in the selected patients. These comprised:

1. Rating Scale Scores
Table II shows the results of the trial in the total group of patients in terms

of the ability of amitriptyline and imipramine to ameliorate the symptoms of
depression itemized in Hamilton's scale.

It is evident that, at the end of one week, amitriptyline was generally,
though slightly, superior to iniipramine in improving the majority of the
symptoms of depression. On two symptomsâ€”delayed insomnia (p .01) and
middle insomnia (p= P05)â€”this superiority attained statistical significance.
The total improvement score of the amitriptyline-treated group at the end of
one week was slightly but not significantly higher than that of the imipramine
group. After one month of treatment the superiority of amitriptyline was
more clearly evident. It was significantly superior to imipramine in alleviating
the following symptoms: gastrointestinal somatic symptoms (p= .005), delayed
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insomnia (p= .015), agitation (p== .04), initial insomnia (p= .05) and genital
symptoms (p= . 05). The total improvement score obtained with amitriptyline
was appreciably greater than that produced by imipramine. The difference
was almost significant at the 1 per cent. level.

TABLE II

Mean Improvement Scores on Physicians' Scale Ratings of Total Group

Specific Possible After 1 Week After 4 Weeks
Depressive Range of Amitrip. Imip. Amitrip. Imip.
Symptom Scores n= 37 n= 36 n= 37 n= 36

Depressed Mood .. .. 0â€”8 1.4 1@2 3.2 2.4
Retardation.. .. .. 0â€”8 .7 â€¢¿�7 2.0 1.7
Works & Interests .. .. 0â€”8 1.9 1.8 3.6 2.9
Guilt.. .. .. .. 0â€”8 8 .8 2@l 1.5
Suicide .. .. .. 0â€”8 2 1 2.1 2.9 2@5
Psychic Anxiety .. .. 0â€”8 1.6 1 @6 2@8 2.4
Somatic Anxiety .. .. 0â€”8 1 8 1.1 1.9 2.0
Hypochondriasis .. .. 0â€”8 â€¢¿�7 1 0 1 4 1.1
Agitation .. .. .. 0â€”4 1 @2 1.2 1.7* 1.2
Initial Insomnia .. .. 0â€”4 1. 1 8 2.2* 1.7
Middle Insomnia .. .. Q...4 .7* â€”¿�@1 1.3 .8
Delayed Insomnia .. .. 0-4 â€¢¿�9t â€”¿�.3 1 .6* .7
Somatic Symptoms

(Gastro-Int.) .. .. 0â€”4 1.2 .9 2 4t 1.5
Somatic Symptoms

(General).. .. .. Ã˜@4 .8 1 0 1 @8 1 @5
Genital Symptoms.. .. Q4 .9 .7 1 .6* .9
Loss of Weight .. .. 0â€”4 0 .0 1 9 1 .6
Loss of Insight .. .. O4 3 . 1 7 .3

Total Improvement Score.. 0â€”100 17.9 147 35.2* 26.7

* Significant at 5 per cent. level.

t Significantat 1 percent. level.
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These probabilities, together with the results of significance tests carried
out in the â€œ¿�oldsevereâ€•and â€œ¿�youngsevereâ€•group of patients, are set out in
Table III. As the â€œ¿�oldmildâ€• (10 patients) and â€œ¿�youngmildâ€• (4 patients)
groups were so small, they have been omitted from the table. All differences
with any reasonable possibility of being significant are shown ; the figures
reveal how strikingly conificting results in the â€œ¿�oldsevereâ€• and â€œ¿�youngsevereâ€•
groups lessened the differences shown by the total group. The picture with
regard to insomnia was very consistent; all results were in favour of amitrip
tyline and out of 18 differences, 7 were significant (j< 05), 3 of them highly
so (p<.01)

The superiority of amitriptyline in the â€œ¿�oldsevereâ€•group after one week
and one month of treatment is depicted for greater clarity in Figures 2 and 3.

MEAN ONE-WEEK IMPROVEMENT-4YOUNG SEVERE'GROUP (ri.24)
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After one week amitriptyline was highly significantly superior to imipramine
in ameliorating the following symptoms : depressed mood (j=@ 007), somatic
anxiety (p= 008), and middle insomnia (p== â€˜¿�008).The total improvement
score of the amitriptyline group (19 . 7) was significantly higher than the
imipramine-treated group (9 . 8) almost at the 1 per cent. level (p= .02). After
one month of treatment, amitriptyline was highly significantly superior to
imipramine in improving agitation (p= 008) and almost as superior in
improving middle insomnia (p .02) and gastro-intestinal somatic symptoms
(p â€˜¿�02).It was also significantly superior to imipramine in alleviating depressed
mood (p @O5).The total improvement score of the amitriptyline group (36@3)
was not quite significantly higher than that of the imipramine group (26'3)
(p .07)

The â€œ¿�youngsevereâ€•group of patients exhibited quite a different picture,
which was especially marked in the ratings at the end of the first week of
treatment. As Figure 4 shows, after one week, the trend was for imipramine
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to be superior to amitriptyline in alleviating the symptoms of depression in
this type of patient. This superiority was almost highly significant in the case
of hypochondriasis (j= .02) and came near to significance in both depressed
mood (p=: 06) and work and interests (j= .06). Gastro-intestinal symptoms
were more effectively relieved by imipramine at the end of a week (j,= 08)
and the total improvement score obtained with this compound (26 .3) was
also higher than that achieved by amitriptyline (19 .2) (p= .08). The various
types of insomnia were an exception to this general trend. At the end of a
month, however, as Figure 5 shows, imipramine had lost its generalized
pattern of superiority and in no symptom did its superiority reach anywhere
near statistical significance. Indeed the total improvement score with aniitrip
tyline after a month was slightly but not significantly higher than imipramine
(37 . 6 vs 34@ 4). Delayed insomnia in the â€œ¿�youngsevereâ€• group was highly
significantly more effectively relieved by amitriptyline than imipramine (p= .01).

MEAN FOUR-WEEK IMPROVEMENT-â€˜YOUNGSEVEREâ€•GROUP(n@Z4@)

I
Fio. 5.

. The numbers of patients in the â€œ¿�old mildâ€• and â€œ¿�young mildâ€• groups were

too small to enable a valid comparison of the two drugs to be made, though
trends could be detected in the results that were obtained. In general, after one
week, the 5 â€œ¿�oldmildâ€•depressives on amitriptyline showed almost the same
improvement in their target symptoms as did the 5 on imipramine. The mean
overall improvement scores of the two groups were almost identical (10.6 vs
8.2). After a month, amitriptyline was markedly, but not significantly, better
than imipramine in relieving the following symptoms: depressed mood, work
and interests, hypochondriasis and gastro-intestinal somatic symptoms. By
this time the mean total improvement score of the amitriptyline-treated group
was appreciably higher than the imipramine group (27 .8 vs 11), a difference
significant at the 5 per cent. level.
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The two â€œ¿�youngmildâ€• depressives who received amitriptyline did better
than the two on imipramine after one week and one month of treatment, but
larger groups of patients would be required adequately to investigate the
action of the two drugs in this type of patient.

2. Overall Clinical Assessments

The differences shown by the total group and the various groups of
patients on the overall clinical assessments (score range 0â€”8)are set out in
Table IV.

TABLE IV

Mean Improvement Scores on Overall Clinical Assessments

Category of Total â€œ¿�Old â€œ¿�Young â€œ¿�Old â€œ¿�Young
Depressed Group Severeâ€• Severeâ€• Mildâ€• Mildâ€•

Patients Amit. Imip. Amit. Imip. Amit. Imip. Amit. Imip. Amit. Imip.

Number in drug
group ..n=37n=36n=18n=17n'=12n=12 n=5 n=5 n=2 n=2

1 week improve
mentscore.. lâ€¢71.3 2.2 1â€¢01@5 1â€¢81.2 1â€¢62â€¢00@0

1 month
improvement
score.. .. 3â€¢22'4 3â€¢6t2.3 3.3 28 18 l@0 30 2@0

t Significantat the 1 per cent. level.

It will be noted that the overall ratings for the total group suggest that
amitriptyline was more effective after one week tham im.ipramine ; after a
month the trend was more clearly evident and the difference was almost
significant (p= .06) The one week finding is in agreement with the differences

in the rating scale scores, and the overall assessments after a month reflect the
significant difference in favour of amitriptyline shown by the rating scale
totals. The one week improvement shown by the â€œ¿�oldsevereâ€• group on
amitriptyline was highly significantly greater than the group on imipramine
(p= . 01); this trend was still almost significant at the end of a month (p== . 07).
With the exception of the one week rating on the â€œ¿�oldmildâ€•group, in any
group of patients at every rating period, the direction and amount of change
shown by the overall clinical assessments paralleled those shown by the rating
scale scores.

3. Occupational Therapy Ratings

Since a number of patients included in the trial were not well enough to
begin occupational therapy immediately after being placed on their medications,
some initial O.T. ratings could not be carried out until they had been on
drugs for several days. For these patients no valid estimate of change on O.T.
ratings could be made. An arbitrary decision was therefore taken not to use
ratings completed more than five days after patients had started on drugs;
this left 32 sets of ratings suitable for analysis. They comprised ratings on
19 patients in the â€œ¿�oldsevereâ€•group (10 on amitriptyline) as well as 13 â€œ¿�young
severeâ€•depressives (6 on amitriptyline). As the two groups were so small, and
as the trends of the changes they showed, unlike the physicians' ratings, were
similar, they were combined to produce the results shown in Table V.
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TABLE V

Mean Improvement Scores on Occupational Therapy Ratings

Behaviour Possible After 1 Week After 4 Weeks
in Range of Amitrip. Imip. Amitrip. Imip.

Occupational Therapy Scores (n= 16) (n= 16) (n= 16) (n= 16)
Group of instructions . . . . 0â€”6 .3 _ .2 .5 _ .4
Attention to task . . . . 0â€”6 .8 .3 .2 â€”¿�.1
Motivation . . . . . . 0-. 6 â€¢¿�4 â€”¿�.6 .9 _ .4
Patient's self-grading . . . . 0- 6 7 â€”¿�.4 .8 â€”¿�.2

Task Performance Sub-Total . . 0-24 2 .2 â€”¿�.9 2 .4 _ 1.1

Depression . . . . . . 0â€”6 1.0 .6 1.3 .9
Retardation . . . . . . 0- 6 .7 . 1 .9 .7
Agitation . . . . . . . . 0â€”6 .2 . 1 .4 _ @6
Physical complaints . . . . 0- 6 â€¢¿�4 .2 .5 .4

Symptom Sub-Total . . 0-24 2 . 3 1 @0 3 . 1 1 â€¢¿�4

Rapport with O.T.s . . 0- 6 .2 .2 .7 1.0
Socialization . . . . . 0â€”6 â€¢¿�4 .5 1 . 1 1.0
Overall attitude to O.T. . . 0â€”.6 . 1 â€”¿�.3 .6 â€”¿�.1

Relationships Sub-Total . . 0-18 @7 @l 7@4 1.9

Total. . . . . . . . 0-66 52* 5 79

* Significant at the 5 per cent. level.

The table shows that higher improvement scores were obtained by the
patients on amitriptyline on almost all O.T. ratings, both after one week and
four weeks of treatment. Sub-total and total O.T. ratings reflected strongly
this general trend. Only one difference, that for the total one-week improve
ment, was significant at the 5 per cent. level, but the four week difference scores
on task performance and depressive symptoms were almost significant (p= â€¢¿�07
and .06).

When the findings were examined by groups, at the end of one week the
phenomena exhibited in O.T. by the â€œ¿�oldsevereâ€• group, in every case but
one, were slightly more effectively ameliorated by amitriptyline than by
imipramine: the three sub-total scores were l8, 23 and l@6 vs â€”¿�13, l@0
and . 2 while the totals were 5 . 7 vs â€”¿�@@ Nevertheless none of these differences
attained statistical significance. At the end of a month the same trends were
maintained. The sub-total scores were 2 .4, 4 . 3, and 3 . 7 for amitriptyline vs
â€”¿�1â€¢¿�4,1.9 and 2 .7 for imipramine, whilst the total amitriptyline score was
10'4 vs 3â€¢¿�2.None of these differences however were statistically significant.

At the end of one week the â€œ¿�youngsevereâ€•depressives showed a tendency
for amitriptyline to be slightly more effective in alleviating the phenomena
itemized on the rating scale; this time however the three items comprising
â€œ¿�relationshipsâ€•showed a little more improvement with imipramine. The
sub-total scores were: amitriptyline 3@2, 2@5 and â€”¿�@5vs â€”¿�@4,1â€¢0and â€¢¿�7
for imipramine; the total scores were amitriptyline 5@2vs imipramine 1@3,
again an insignificant difference. After a month amitriptyline did better in
almost all the items on the scale; sub-total scores were 2@3, 1@2 and 0 vs
â€”¿�lâ€¢¿�4,1@0and 1 @0for imipramine. The total score for amitriptyline was
3.5 vs @6,again a superiority for amitriptyline, but a statistically insignificant
one.
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4. Side-Effects Ratings
Systematic ratings were completed on 70 female patients, 35 on amitrip

tyline and 35 on imipramine. In an oral dosage of 150 mg. daily for one week,
followed by 200 mg. daily for 3 (or sometimes 5) weeks, both drugs were safe,
well tolerated and non-toxic. In this dosage range the side-effects of amitrip
tyline were almost identical with those of imipramine ; there were no significant
differences between them, nor even any distinctive trends. With both drugs,
side-effects were very mild and easily tolerated ; they diminished or disappeared
after 3 weeks of treatment and were quite unrelated to age. Their incidence
before and after drug treatment is shown in Figure 6. In examining this figure,
however, it should be noted that it depicts only the incidence of side-effects,
and provides no guide to their severity. The high incidence of reactions shown
in the figure is comprehensible in the light of the fact that each patient received
12 (or more rarely 18) systematic side-effect examinations ; even one point
(on a four point scale) registered on only one occasion would constitute an
addition to the horizontal lines of incidence from which the figure is composed.

SIGN OR PERCENTAGE
SYMPTOM

0 10 20 30 40 50 60 70 80 90 100I-@ 0 I I I I I I I I

TREMOR I

DRYMOUTH â€¢¿�

AGITATION I
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OLIGURIA â€”¿�I INCIDENCEOF,
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DYSURIA â€¢¿�::@ Befoye dvug acIminist@atson@
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FIG. 6.

With the aid of Figure 6 it is readily possible to separate side-effects into
three groups, the separation being made in terms of the incidence of each side
effect before the administration of either medication. Group lâ€”â€•visual
difficultiesâ€• (mainly blurred vision) and â€œ¿�somnolenceâ€•can appropriately be
regarded as true side-effects of amitriptyline and imipramine. Group 2â€”
â€œ¿�unsteadinessâ€•(faintness, dizziness and ataxia), â€œ¿�dyspepsiaâ€•(heartburn,
nausea and vomiting) and â€œ¿�urinarydifficultiesâ€• (dysuria and oliguria) appear
just as likely to be symptoms of depression as to be side-effects. The re
actions included in Group 3â€”â€•tremorâ€•, â€œ¿�drymouthâ€• and â€œ¿�agitationâ€•â€”are
probably symptoms of depression rather than side-effects of the two drugs.
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5. Outcome of Treatment
The two following tables show the results obtained in the 73 patients

according to the numbers that were discharged after four and six weeks with
or without E.C.T. and according to the response of endogenous and reactive
depressives to the two drugs.

T@ VI
Outcome of Treatment by Drug Groups

Amitriptyline Imipramine
4 week discharge . . . . 22@ 17

@ ECF.. .. .. .. 5 12

6weekdischarge .. .. 7 4
ECF.. .. .. .. 3 3

Overall discharge . . . . 29* 21
ECF . . . . . . . . 8 15

* Significant at 6 per cent. level.

The differences between the drugs at four weeks as well as over the total period
in terms of discharge very nearly reached statistical significance (p= .06).
In those patients who, failing to respond to drugs, were given E.C.T., the
actual number of electroconvulsive treatments administered was decided by
physicians other than those involved in the trial. Despite reports to the
contrary from other investigators, there was no evidence that, in the present
investigation, fewer treatments than are customary were sufficient to ameliorate
the depressive states of patients who had had courses of either of the two drugs.

The results of drug treatment in terms of outcome according to type of
depressive illness are shown in Table VII.

TABLE VII

Outcome of Treatment by Type of Depression

Endogenous Reactive
Amitrip. Imipr. Amitrip. Imipr.

Discharge . . 18* 9 11 12
E.C.T. . . . . 7 11 1 4

S Significant at 5 per cent. level.

The difference between the drugs in the endogenous depressives attained
statistical significance (p== 04). In the reactive group both drugs were effective,
though amitriptyline was noticeablyâ€”though not significantlyâ€”superior.

DIscussIoN

A clinical study of the effects of drugs on depressive disorders, as Freyhan
(1960) has pointed out, necessitates the identification of specific â€œ¿�target
symptomsâ€• on which the drugs may be expected to act. Such an analysis of
symptoms reduces the possibility of real differences between treatments being
overlooked, as can occur if crude â€œ¿�overallclinical assessmentsâ€• are used.
Freyhan has also observed that drug treatment, in contradistinction to E.C.T.,
allows of experiential continuity and more complete patient participation.
In this way patients, unhampered by amnesia, can accurately describe their
symptoms at any point in time. In measuring and quantifying the changes in
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these depressive â€œ¿�targetâ€•symptoms, Hamilton's scale proved very valuable.
A simple instrument, it took but little time to use, and its reliability was attested
by an inter-rater agreement of 0 . 85 ; mean scores were 25 . 72 and 27 .01 with
standard deviations of 6 . 9 and 6 .4@ the differences between the two raters'
ratings were not statistically significant. The validity of the scale is apparent
from the finding that a drop in the score corresponded in the great majority
of cases with improvement as recorded by overall clinical assessments and with
falling scores in the occupational therapy ratings. In 95 per cent. of cases a
final score of 10 or less corresponded to discharge. The use of the scale enabled
a number of statistically significant drug differences in the alleviation of target
symptoms to be readily demonstrated, a result that would not have been
possible if reliance had been placed entirely on overall clinical assessments or
on numbers of patients discharged.

Stratification of patients by age and severity of illness proved very useful,
for both variables quite markedly affected the response to the two drug treat
ments. Older patients with more severe illnesses responded appreciably better
to amitriptyline than to imipramine. This trend appeared to be correlated
more with chronological age than with the menopause. Though all the patients
over 50 who responded well were post-menopausal, several younger women
who had undergone a natural or an artificially-induced menopause responded
less well than those over 45 years of age. This topic will be discussed in more
detail in a later paper.

It is interesting to note that the occupational therapy rating scale scores
tend in general to conform with the Hamilton scale ratings and the overall
clinical assessments. The slight superiority shown by imipramine on these
instruments in the one week rating on the â€œ¿�youngsevereâ€• depressives was
not, however, paralleled in the O.T. ratings. In this connection, there is no
evidence that the three instruments were, in fact, measuring similar forms of
behaviour ; the scatter of the O.T. scores was very wide ; the times at which
the O.T. scale ratings were made were not as accurately tied to the schedule
of drug administration as the other two ratings ; and the occupational therapists
had had less opportunity to practise with their scale than had the physicians.
In practice, the scale was simple to use and rapidly completed ; inter-rater
agreement produced a correlation coefficient of . 90. The close parallel between
the results on the physicians' scale and on the O.T. ratings is further evidence
of the reliability of the general finding in favour of amitriptyline.

Throughout the study, no patient had to have her dosage reduced because
of side-effects, which were remarkable only by their paucity and mildness.
In this connection, the mildness and triviality of side-effects in imipramine
treated in-patients has been remarked on by Kenning et al. (1960) and is in sharp
contrast to the 83 per cent. of side-effects, many of them troublesome, reported
by Kiloh & Ball (1961) with out-patients treated with the same drug. In
amitriptyline-treated cases fairly numerous though subjectively less severe
side-effects have been reported by Ayd (1961) and Pressman and Weiss (1961)
Nevertheless, as the present investigation shows, some â€œ¿�side-effectsâ€•are
probably part of the depressive syndrome rather than products of drug
administration. The comparative troublesomeness of the side-effects en
countered by these other investigators may well have been due to the high
proportion of cases they treated as out-patients. In the present study, in terms
of the production of side-effects, amitriptyline, in female in-patients in oral
dosages of 200 mg. daily, showed no superiority over imipramine. The
investigation did however confirm the mildness of side-effects on in-patients
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treated with either drug, and drew attention to the difficulty of distinguishing
between pure side-effects and concomitant symptoms of depressive illness.

The use of the designation â€œ¿�depressivestateâ€•to categorize the 73 patients
included in the trial was an attempt to avoid the semantic difficulties inherent
in selection based on more usual designations such as â€œ¿�melancholiaâ€•,
â€œ¿�endogenousâ€•,â€œ¿�reactiveâ€•and â€œ¿�involutionalâ€•depressions. However, the
majority of patients allocated to the â€œ¿�severelydepressedâ€• group (i.e. with
initial rating scores of 40 or more) were independently given clinical diagnoses
of â€œ¿�endogenousdepressionâ€• ; those allocated to the â€œ¿�mildlydepressedâ€• group
(with initial scores below 40) most frequently were diagnosed as â€œ¿�reactiveâ€•
(a term which, for present purposes, includes â€œ¿�neuroticâ€•depression). Never
theless, since this correspondence between severity and diagnostic grouping
was far from exact, and since many psychiatrists prefer to classify depressions
into â€œ¿�endogenousâ€• and â€œ¿�reactiveâ€•types, an attempt was made to allocate
each patient to one or other group. As might have been expected a proportion
of diagnosesâ€”in this case 14 per cent.â€”were in dispute, and in these 10
patients a forced choice had to be made in terms of the preponderance of
commonly used differentiating criteria. Judgments were made independently
by two of the authors (C.G.B. and W.F.G.) who were unaware of the drugs
received by the patients they classified. In the event, amitriptyline was signi
ficantly superior to imipramine (j= â€˜¿�04)in alleviating the symptoms of
endogenous depressives : it was also superior in reactive cases, though in this
case statistical superiority could not be demonstrated.

Perhaps the most convincing criterion of the efficacy of an antidepressant
drug is the percentage of depressed patients who, after treatment with it, can
be discharged well without requiring E.C.T. Judged by this criterion, in the
present trial 78 per cent. of the amitriptyline cases improved in contrast to
58 per cent. of the imipramine treated patients. The latter figure is almost
identical with the 60 per cent. improvement noted in in-patients treated with
imipramine by Kenning et al. (1960), but is lower than the 74 per cent. improve
ment rate shown by out-patients given imipramine by Ball and Kiloh (1959).
In his comparative study of antidepressants, Ayd (1960) found that 79 per
cent. of 130 amitriptyline-treated cases, some of them out-patients, improved,
in contrast to 73 per cent. of 100 patients treated with imipramine. Pressman
and Weiss (1961), who treated 100 â€œ¿�ambulatoryâ€•patients with amitriptyline
and 100 with imipramine, reported that 79 per cent. improved in the former
group, against 75 per cent. in the latter group. However in Ayd's and Pressman
and Weiss's patient sample, a largish proportion of patients not suffering
from pure depressive syndromes was included, and Ayd mentions combining
amitriptyline with E.C.T. and tranquillizers on some occasions. Such factors
may explain the failure of these latter investigations to demonstrate the
superiority of amitriptyline as convincingly as does the present investigation.

Finally, the trial demonstrates rather clearly the complementary nature
of â€œ¿�openâ€•and â€œ¿�controlledâ€•methods of investigating the effect of drugs.
Though the proponents of each type of investigation are apt to criticize each
other, it is apparent that both types of study are necessary, the first to lay
groundwork and to obtain preliminary clinical impressions, the second to
confirm the findings of the open study and to subject them to more precise
intensive scrutiny. With the exception of the findings on side-effects, the present
controlled trial would seem to confirm the majority of the impressions obtained
from earlier open investigations of amitriptyline as well as furnishing additional
data for research into the action of antidepressant compounds.
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SUMMARYAND CONCLUSIONS

1. Preliminary studies on amitriptyline, a new antidepressant resembling
chlorpromazine and imipramine, are reviewed, and a double blind controlled
comparison of amitriptyline and imipramine in 73 female depressives between
30 and 70 years of age hospitalized for a month (or more rarely six weeks)
is described. Patients included in the trial were allocated by age and severity
of illness (according to rating scale scores) into four categories ; â€œ¿�oldsevereâ€•,
â€œ¿�youngsevereâ€•, â€œ¿�oldmildâ€• and â€œ¿�youngmildâ€• groups. A scale score of 40
(out of a total sum of 100) was the borderline separating â€œ¿�mildâ€•from â€œ¿�severeâ€•
cases ; â€œ¿�youngâ€•patients were aged 30â€”49whereas the â€œ¿�oldâ€•group comprised
patients between 50 and 70.

2. After receiving amitriptyline or imipramine in oral doses of 150 mg.
daily for one week, all patients received 200 mg. daily for a further three (or
occasionally five) weeks. Each patient was evaluated initially as well as after
one and four (and occasionally six) weeks by means of (1) a rating scale for
depression ; (2) an overall clinical assessment ; and (3) an occupational therapy
rating scale. Side-effects were recorded thrice weekly on a specially constructed
scale, and at the end of four (or occasionally six) weeks, the outcome was
recorded in terms of discharge or referral for E.C.T.

3. The results of the various modes of assessment corresponded very
closely and showed that over the total group of patients amitriptyline was
superior to imipramine in alleviating most of the symptoms of depression.
This superiority, evident though slight after one week, was well marked after
a month of drug treatment. The trend was particularly evident amongst the

â€œ¿�oldsevereâ€• group of patients, who showed statistically significant improve
ment on both rating scale scores and overall clinical assessments. An opposite,
though not statistically significant, trend was shown on these two measures of
change by the â€œ¿�youngsevereâ€• patients after one week ; but in these patients
after a month, amitriptyline paralleled imipramine in therapeutic efficacy.
Results in the â€œ¿�oldmildâ€• and â€œ¿�youngmildâ€• groups, which unfortu
nately were too small for valid comparisons to be made, also tended to
suggest that amitriptyline was more effective than imipramine. In relieving
the various types of insomnia in every category of patient included in the
trial, amitriptyline was significantly superior to imipramine. On the other hand,
in regard to the production of side-effects, no superiority for amitriptyline could
be demonstrated, and these symptoms, which occurred equally in both groups,
were remarkable only for their paucity and triviality; many, rather than con
stituting true side-effects, were part of the depressive syndrome itself.

4. As judged by outcome of treatment in terms of discharge or the need
for E.C.T., amitriptyline, which relieved 78 per cent. of patients, was clearly
and almost statistically significantly (p== . 06) superior to imipramine, which
relieved58 percent.Amitriptylinewas alsosignificantly(pO â€¢¿�04)superiorto
imipramine in the treatment of endogenous depressives. Both drugs were
effective in reactive cases. Overall, the results of the present trial convincingly
suggest that, amitriptyline is the most effective drug currently available for the
treatment of female patients hospitalized with depressive states.
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