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SINCE Cade (1949), found that lithium exerted a sedative action on guinea pigs,
the place of lithium salts in the treatment of psychiatric disorders has been increasingly

recognized. There has been a healthy dissent in some quarters, but in general, the
position taken by many is summed up by Schou (1968). 'During recent years lithium
has entered a new phase through the demonstration of its prophylactic action against
endogenous affective disorder.'

Whilst the clinical effectiveness of lithium therapy is now firmly established in
acute mania, chronic recurrent hypomania and the prophylaxis of recurrent psychotic
depression, the reports of its activity in established endogenous depression present a
state of confusion which requires clarification. Fieve et al (1968) report a mild anti-
depressant action as does Hartigan (1963). Cade felt that lithium was ineffective in
depression, Andreani (1958), and Vojtechovsky (1957), [report improvement in Ecr
resistant depressions and Noack and Trautner (1951), noted that some depressed patients
became worse.

Since it is possible that the principal use of lithium salts will be in the field of
maintenance therapy and that patients will be discharged from hospital into the general
practice field, an assessment of its administration in general practice conditions is
important. In view of the original report of the sedative action on guinea pigs, it is
surprising that no work on the action of lithium in anxiety states is forthcoming. The
present study is an attempt to clarify the effectiveness of lithium salts in endogenous
depression and in anxiety states,-and to assess the difficulties and dangers of its use in
the general practice field, although the use of sustained release lithium would appear to
have minimised these.

In any clinical trial on depression, there are important factors to consider, the
tendeincy towards spontaneous remission, the effects of suggestion produced by the
trial itself and the inclusion in the trial of the patient, the selection and matching of
patients for active and inert tablets, the problems produced in the assessment of clinical
changes, i.e. clinician bias and patient bias, the matching of control and treated groups,
the need to give the preparations over a sufficiently long period to produce clinical
changes, if any, and to give adequate dosage. In view of the problems therefore, the
following methods were used.

1. Selection of patients
Patients were selected from a general practice in an urban area containing mainly

social economic groups III, IV and V (Registrar General). Only those patients were
selected who were diagnosed as suffering from a depressive illness of a sufficient severity
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to present at the surgery with symptoms, and to request treatment for them. The
criteria for a diagnosis of depression covered five principal categories, i.e. disturbance
of sleep, diurnal variation of mood, self-blame and guilt, retardation and somatic pre-
occupation. Each patient selected completed a Beck Depression Inventory (BDI)
(Beck et al 1961), a self-rating scale validated in hospital practice (Metcalf and Goldman
1965). Inclusion in the trial depended on whether the patient reached a predetermined
cut off score, distinguishing depressives from non depressives. A preliminary survey
in this practice was done to determine the cut off point in the general practice field,
also to separate as effectively as possible, non depressives, mild depressives, moderate
depressives and severe depressives (Salkind 1969). Patients were excluded who were
pregnant, who had cardiac or renal failure, or a disorder of sodium metabolism (Coppen
1966).

2. Design of trial
Using the initial BDI scores, patients were allocated to one of four groups, no

depression, mild depression, moderate depression or severe depression, those with
mild, moderate or severe depression were accepted for the trial. For each pair of
patients falling into the same group, one was placed on lithium carbonate sustained
release tablets (400 mg) and the other on a placebo, using a strictly enforced double-
blind procedure.

By this method, the lithium and placebo groups of patients were matched in terms
of their initial severity of depression.

Other relevant data was collected at the initial interview:
1. Previous episodes of depression.
2. Duration of depression.
3. Incidence of depression in family.
4. Possible motivating factor.
5. Socio-economic groupings.

During the first week, all patients received either four tablets containing 400 mg
each of sustained release lithium carbonate (Priadel), or four placebo tablets, as a
single dose per day. Tablets were unmarked and identical in shape, size and colour.

Patients were seen after one week, for a second BDI and for serum lithium investiga-
tion (Trautner et al 1955). The investigations were done at Hackney hospital and the
results were sent to an independent clinician with knowledge of the double-blind code
distinguishing the subjects from the controls. He then issued instructions as to the change
required, if any, in the dosage of the drug for the patient. At the same time and in
order to protect the double-blind code, he issued identical instructions, for the paired
patient on the placebo. In practice, a number of pairs of patients were dealt with
simultaneously, and this helped to preserve the double-blind nature of the trial.

Patients were then seen at two weeks, four weeks, eight weeks and 12 weeks after
the start, making six interviews in all. At each interview, a general assessment of the
patient was made to assess any deterioration or toxicity, and the patient completed a
BDI unaided by the clinician. This was sent to an independent observer for scoring.
In the event of clinical deterioration or toxicity, patients were to be removed from the
trial.

Results

Number of patients and drop-out rate
Sixty-one patients were selected for the trial. Forty-eight completed three months

on placebo or lithium; there were 13 drop-outs, details given in table I. The whole
trial lasted approximately 12 months.

Three drop-outs occurred in the mild group. One became so depressed in the
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first week, that the code was broken. She was found to be on placebo, was placed
subsequently on alternative antidepressant therapy, and removed from the trial. Early
in the trial the code was broken for one patient who developed a tremor; she was found
to be on lithium; her serum lithium was estimated and found to be 1.4 mEq/L she
was therefore removed from the trial. At that time it appeared to be the safest pro-
cedure, but with experience in the use of lithium, a more rational procedure would

TABLE I
DROP-OUTS

Depression
severity Drug Reason
group

Mild Placebo Very depressed during first week
Mild Placebo Refused to continue after two weeks
Mild Lithium Tremor after two weeks
Moderate Placebo Diarrhoea after two weeks
Moderate Placebo Worse after a few weeks: Refused
Moderate Lithium Diarrhoea after one week
Moderate Lithium Defaulted during first week
Moderate Lithium Moved away after four weeks
Severe Placebo Severely depressed after two weeks
Severe Placebo Refused to take tablets
Severe Placebo Very depressed after four weeks
Severe Lithium Felt bad after a few days
Severe Lithium Felt well after one week, said had no necd

I_____I_ to continue

be to omit lithium for 24 hours and then continue at half dosage, i.e. two tablets (800 mg
daily, instead of 1600 mg), estimating serum lithium at weekly intervals until the patient
was stabilized. One patient refused to continue and gave no reason. In the moderate
depression group of five drop-outs, one became more depressed and was found to be
on placebo. Two were removed because of diarrhoea, one on placebo, one on lithium.
In the severe group, five patients dropped out. Two became very depressed and after
breaking the code were found to be on placebo. They were given an alternative anti-
depressant.

Removals from the trial for side effects were roughly equivalent in both placebo
and lithium groups, but five patients who were removed on account of increased de-
pression were all on placebo. No patient removed from the trial for an increase of
depression was found to be on lithium. This is interesting from two points of view.

1. It is possible that lithium prevented an increase in depth of depression.
2. The removal of five placebo patients with increased depression produced a considerable bias in

favour of placebo as against lithium. The results of the Beck Depression Inventories must be
interpreted in this light.

Demographic factors (tableII)
No significant differences were found between placebo and active groups for the

factors of:
1. Previous episodes of depression.
2. Duration of depression.
3. Incidence of depression.
4. Possible motivating factors.
5. Socio-economic groupings.

The two treatment groups were reasonably matched except for the duration of
symptoms where those with short history had by chance all been allotted to the lithium
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group. However, interpretation of the data does not suggest any marked difference
in the results for those with short duration of symptoms, compared to long duration
of symptoms.

TABLE 1I
CLASSIFICATION OF PATIENTS IN TREATMENT GROUP

Number ofpatients

Sustained-release
(a) Severity Placebo lithium carbonate

Mild 5 7
Moderate 8 8
Severe 10 10

Sustained-release
(b) Previous episodes of depression Placebo lithium carbonate

Recurrent 13 16
Constant 10 9

Sustained-release
(c) Sex Placebo lithium carbonate

Male 7 3
Female 16 22

Sustained-release
(d) Social class Placebo lithium carbonate

1. nil nil
2. nil nil
3. 6 9
4. 12 11
5. 5 5

Sustained-release
(e) Duration of symptoms Placebo lithium carbonate

1- 3 weeks nil nil
4-8 weeks nil 3
9-12 weeks nil 4
13-52 weeks 4 I
1- 3 years 7 6
4 years + 12 13

Results ofBeck depression inventory-patient self-rating scale (tables III and IV)
The patients were well matched at the start of the trial in terms of the average

TABLE III
AVERAGE B.D.I. SCORES GIVING EQUAL WEIGHTINGS TO EACH SEVERITY GROUP

Sustained-release
Placebo lithium carbonate

Initial 23.0 22.6
1 week 18.7 20.1
2 weeks 16.5 17.0
4 weeks 14.8 15.0
8 weeks 11.7 12.6
12 weeks 10.0 10.4

No of patients 23 25
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BDI score. There were no significant differences between placebo and lithium in the
mild group (corresponding to a cut off level in general practice between 0 depression
and depression (Salkind 1969, Schwab et al 1967), nor in the moderate group corres-
ponding to a cut-off level for psychiatric inpatients (Metcalf and Goldman 1965, Beck
et al 1961). In the severe group, lithium appears to have had neither an antidepressant
nor a depressant action. Correcting for the elimination of the progressive depressives
in the placebo group (five were removed because of increased depression), it is possible
that lithium carbonate has mild antidepressant properties. There was no evidence to
support any conclusion that it is contra-indicated in the depressive phase of manic
depressive disorder.

Statistical analysis for individual components of depression was not done.
An outstanding feature of the scoring was the strong placebo element. It is

suggested that the Beck Depression Inventory has quantified this to an extent not
always appreciated. The effect of intense clinical interest in even depressives of several
years duration is clearly shown (tables III and IV).

AnxietyZscores
A self-rating scale was not used in the assessment of anxiety. Patients who had

anxiety components had these rated on the initial visit. Up to five anxiety symptoms
were each rated on a simple four-point rating scale as listed below. A global anxiety
rating was obtained and an average score calculated.

0 No anxiety.
1 Mild anxiety: Symptoms, but no interference with work and social life.
2 Moderate anxiety: Some, but not considerable interference with work and social life.
3 Severe anxiety: Severe interference with work and social life.

All patients selected for anxiety ratings were obtained from the group previously
selected for Beck Depression Inventories. Double-blind procedures were as stringently
applied, but since the anxiety scores were made by the clinicians at the patients visits,
a patient developing a tremor would be recognized as belonging to the lithium group.

TABLE IV
CHANGES IN THE B.D.I. FOR EACH SEVERITY GROUP

PLACEBO AND SUSTAINED RELEASE LITHIUM CARBONATE

Mild Moderate Severe

Placebo Lithium Placebo Lithium Placebo Lithium

Initial 14.0 15.1 21.0 20.8 33.9 31.9
1 week 13.2 12.7 15.8 16.2 27.1 31.3
2 weeks 11.0 12.0 12.1 14.0 26.3 25.0
4 weeks 11.8 9.1 10.0 9.9 22.5 25.9
8 weeks 6.8 6.4 9.2 7.6 19.2 23.8

12 weeks 7.2 7.0 6.5 5.1 16.3 19.2

No. of patients 5 7 8 8 10 10

Thus the double-blind procedure was not entirely faultless in the anxiety ratings. The
number of patients developing tremors was small. Table V gives the anxiety scores at
the start of the trial, and after eight and 12 weeks. A significant improvement shown
in the lithium group at the eight weeks level was almost as well maintained at the 12
weeks level.

The significance of the difference in favour of the lithium group is given in table VI.
This analysis corrects for the initial score which is adjusted for possible improvement.
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This indicates that those taking lithium showed significantly greater improvement
(p. < 0.025) than those taking placebo.

This would tie in well with the observation made during the use of lithium in the

TABLE V
AVERAGE ANXIETY SCORES

Sustained release
Placebo lithium carbonate

Number of
patients 14 15

Initial 6.6 6.2
8 weeks 4.6 2.6
12 weeks 4.9 3.1

manic phase of the manic depressive syndrome (Maggs 1963, Schou et al 1954, Gershon
and Yuwiler 1960). It is an impression unsupported by figures, that a lower level of
lithium may produce an anxiolytic effect.

Toxicity and side effects
No intoxication was experienced by any of the 25 patients on the sustained release

lithium tablets. One patient experienced severe vertigo, her serum lithium was 1.2

TABLE VI
ANALYSIS OF CO-VARIANCE: ANXIETY SCORES IMPROVEMENT AFlER 8 WEEKS

D.F. d12 Xxd X2

Between groups 1 16.9 -5.0 1.5
Within groups 27 202.5 +112.6 179.6

Total 28 219.4 +117.6 181.1

Degree of Sum of Mean
Freedom squares square F. ratio

Between groups 1 24.3 24.3 5.3*
Within groups 26 118.8 4.6

Total 27 143.1

* - Sig. at 2 % level

dl = Initial anxiety score-8 weeks anxiety score

X= Initial score

mEq/L and a consultant aural surgical opinion was that of a simple labyrinthine vertigo,
she continued on lithium and the vertigo gradually subsided.

Side effects were more common in the lithium group (table VII). Of these, tremor
and diarrhoea were the most common and clearly are the most important.

There was complaint of general muscle weakness in three patients on the active
preparation, compared with one in the control group. The side effects appeared to be
transient (table VIII) and had almost completely disappeared after two weeks, and
but for one patient were not severe enough to necessitate cessation of therapy.
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Discussion
The trial was carefully designed to be free of bias from both clinician and patient.

Matching of control and active groups was done by matching the BDI scores. The
double-blind procedures were difficult to enforce, but the use of an independent clinician

TABLE VII
SIDE EFFECTS

Sustained release
Side Effects Degree of effects Placebo lithium carbonate

Mild 4 8
Tremors Moderate nil 3

Severe nil nil

Mild 1 1
Anorexia Moderate nil nil

Severe nil nil

Mild 1 1
Nausea Moderate nil nil

Severe nil nil

Mild 1 3
Vomiting Moderate nil 1

Severe nil 1

Mild 2 9
Diarrhoea Moderate nil 1

Severe nil 1

Mild 2 2
Dryness of Moderate nil nil
throat Severe nil nil

Others: Vertigo 2 2
Headache 1 1
Tinnitus 1 1
Abdominal pain 3 1
Weakness 1 3

to control serum lithium, and to adjust dosage of control and active groups worked
well in practice.

The BDI's showed no significant improvement for lithium against placebo. There
was no increase or decrease in depression. In this series, it was possible to demonstrate
that lithium is not of value in the treatment of endogenous depression, however in
view of the deterioration of five placebo patients and their removal from the trial on
account of increased depression it is possible that lithium may be active in the prevention
of deterioration of depression in some patients. There was no evidence that lithium
increased depression and suggestions that it may be contra-indicated in a depressed
state are not therefore acceptable (Glesinger 1954).

The activity in anxiety associated with depression is an interesting finding. No
conclusion can be drawn as to the activity in anxiety states not associated with depression,
since all cases in this series were drawn from a group originally selected for clinical
depression and with a BDI score denoting-depression.

The anxiety rating was as double-blind as possible, but in view of side effects the
limitations of the double-blind procedure have been pointed out. It is suggested that
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lithium salts may have a place in the treatment of anxiety associated with depression.
Further work in this field is in progress.

Management of cases on sustained-action lithium was found to be without special
difficulties. Most of the problems encountered were due to the necessity to observe the
double-blind discipline. In practice, it appeared as if the critical period was in the

TABLE VIII
TRANSIENT NATURE OF SIDE EFFECTS

PERIOD IN WHICH SIDE EFFECTS OCCURRED

No. of Placebo or
Week patients lithium

Week 1 only 6 P.4 L.2

Weeks 1 and 2 only 5 L.

Tremors Weeks 3 and 4 only 2 L.

Weeks 4 and 8 only 1 L.

Week 7 only I L.

Week 1 only 6 P.1 L.5
Diarrhoea

Week 1 and 3 1 L.

Week 2 only 1 L.

Week 3 only 1 L.

Week 4 only 1 L.

Week 8 only 1 L.

Week 5 to 8 1 L.

Week 5 to 12 1 P.

first week, since it was during this period that side effects occurred and serum lithium
values too were found to vary in patients after seven days; these were adjusted by
increasing and decreasing the dose of sustained-action lithium. During the total period
of 12 weeks patients were watched carefully for side and toxic effects and were told
to report immediately if they experienced any of the known side effects. In general
practice it is possible to observe very fine variations in the condition of patients who
are well known to the general practitioner and so a fine control is possible. From the
experience gained in this trial of lithium in general practice, it is possible to make certain
observations about the administration of sustained release lithium in the general practice
field. Lithium should not be given to any patient with sodium imbalance, cardiac
failure or hypertension, nor should it be given to any debilitated patient. It must be
used in close conjunction with a local hospital clinical pathology laboratory (Kerry 1968).
The critical period is the first seven days, after which a serum lithium estimation should
be performed and the dosage adjusted. Serum lithium estimations at the end of the
first week showed 17 of the 25 patients in the lithium group to have values, within the
suggested therapeutic range (0. 6-1. 5 mEq/L). In only one case was a level in excess
of this range found and this value (1.55 mEq/L) only marginally exceeded the limit.
The remaing seven patients reached serum levels above 0. 3 mEq/L but below the level
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of 0.6 mEq/L considered to be necessary by Schou. After adjustment of dose, all
patients maintained stable serum lithium levels with little fluctuation on a simple daily
dose of tablets. As a precaution, a second serum lithium should be done after a further
seven days and thereafter at monthly intervals, or immediately toxic or side effects
occur. If toxic effects occur, patients should be admitted immediately for intensive
treatment.

The management of patients on lithium in general practice is not dissimilar to the
management of patients on anticoagulants, and providing the basic conditions outlined
above are strictly followed, it would seem to be possible from the experience gained in
the trial to use it safely in general practice ab initio, or in patients discharged from hospital
on maintenance therapy.

Summary
The result of treatment with sustained release lithium carbonate of a group of

patients with depression, is compared with a similar group treated with placebo. The
groups were matched and progress assessed by use of the Beck Depression Inventory.
No significant difference was found between lithium and placebo groups for depression,
but anxiety symptoms associated with depression showed a significant improvement in
the lithium group. The extent of placebo response is also shown and quantified.
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