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Propranolol in Schizophrenia: A Double Blind, Placebo Controlled
Trial of Propranolol as an Adjunct to Neuroleptic Medication

C.R.PUGH, J. STEINERT and R. G. PRIEST

Summary: Adouble blind, placebo controlled trial was carried out to examine
the contribution of propranolol as an adjunct to neuroleptic medication in the
treatment of chronic schizophrenic patients whose florid symptoms had not
remitted with neuroleptic medication alone. Propranolol was shown to have a
more beneficial effect than placebo, but the results were much less dramatic
than those which have been described in previous studies. Recent work has
shown that there may be a pharmacokinetic interaction between propranolol
and neuroleptics, and this should be considered as one possible explanation of

our findings.

The evidence that beta-adrenergic blockers may be
of use in schizophrenia is largely drawn fron uncon-
trolled clinical investigations (Atsmon et al, 1971;
Yorkston et al, 1974; Van Zerssen, 1976; Yorkston et
al, 1976; Shepherd, 1979). There are two double blind,
placebo controlled trials of propranolol in neuroleptic
treated patients which suggest that the drug is
effective. These were carried out by Yorkston and his
colleagues (1977) and Lindstrém and Persson (1980).
However the number of patients included in these
trials, 14 and 12 respectively, was rather small. Myers
and his colleagues (1981) also investigated the effec-
tiveness of propranolol as an adjunct to neuroleptic
medication in a double blind, controlled trial involving
20 patients but they were unable to demonstrate a
beneficial effect.

Recently published double blind trials have failed to
show any beneficial effect of propranolol when given
alone. King (1980) compared propranolol with pla-
cebo and the results were negative. However only 5
patients were investigated, in a trial of crossover
design, and each patient was treated double blind for
only three weeks. Peet et al (1981) conducted a trial
comparing propranolol with chlorpromazine, and
placebo, in the treatment of 53 patients suffering from
chronic schizophrenia. They were unable to find any
improvement in schizophrenic symptomatology in
subjects on propranolol, relative to placebo. Patients
included in this study were less floridly psychotic than
in previous investigations.

There are some reports of beta-adrenergic blockers
acting in a contradictory way. Steinert and Pugh (1979)
described two patients who developed a schizophreni-
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form psychosis after being treated with beta-
adrenergic antagonists for cardiac conditions. Similar
findings have been described by Gershon et al (1979)
and Whitlock and Bonfield (1980).

Method

The present study was of double blind, placebo
controlled design. All of the subjects were in-patients
and had been treated with neuroleptic medication
previously. Propranolol or placebo was added to the
neuroleptic medication, which the patients continued
to receive. Patients had to be classified as suffering
from schizophrenia by the Feighner criteria for
schizophrenia (Feighner et al, 1972); and the diagnosis
was confirmed by applying the Present State Examina-
tion (PSE) to the case notes (Wing, 1974). Patients had
florid symptoms (confirmed using the Brief Psychiatric
Rating Scale (BPRS)), despite current neuroleptic
medication. Moreover, patients had to be in good
general physical health with no evidence of any
significant active cardiovascular or pulmonary disease.
They did not have conditions for which propranolol is
contraindicated. In particular, patients with a history
of asthma or bronchitis were excluded.

Treatment schedule

Patients were treated for 12 weeks with either
propranolol or placebo. Those in the active treatment
group initially received 40 mg of propranolol twice a
day. The dose was then increased each week, for five
weeks, until patients received 320 mg twice a day. All
the tablets used in the trial (of whatever strength)
looked exactly the same. Every patient received two
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tablets twice a day. Side effects, blood pressure, and
pulse were monitored each day. If there were any
problems the dose was dropped back to the previously
tolerated level, or the patient was withdrawn from the
study. If there was significant improvement before
week 5, in the view of the psychiatrist and nursing staff,
then the dose the patient was taking at the time was
held until the end of the trial.

A verbal explanation was given to each patient and
nearest relative, describing the purpose, nature and
possible hazards of the study.

The psychiatric condition of the patients was
monitored by using the Nurses Observation Scale for
In-patient Evaluation (NOSIE) (Honigfeld and Klett,
1965; Honigfeld, 1973; Philip, 1979), the Modified
Brief Psychiatric Rating Scale (BPRS) (Yorkston et al,
1977; Overall and Gorham, 1962) and the Montgom-
ery Schizophrenic scale of the Comprehensive Psycho-
pathological Rating Scale (CPRS) (Asberg et al, 1978;
Montgomery and Montgomery (1980)). Analogue
scales of severity of illness and global change in mental
state were completed by the psychiatrist, who made
the more detailed assessments, and the nursing staff.
Assessments were carried out prior to treatment and
after one, two and three months of treatment.

Side effects of the medication which the patients
were receiving before the trial began were recorded.
The principle side effects of propranolol, for example
dizziness, nausea or drowsiness, were also enquired
about prior to treatment to avoid these being attrib-
uted mistakenly to the drug. During the trial the
presence and severity of side effects were recorded
once a week.

Results

In all 41 patients were included in the trial. Twenty-
one were treated with propranolol and twenty were
allocated to placebo. Thirty-eight patients completed
the trial. Three patients were withdrawn. One patient
on propranolol was withdrawn after a physical illness
which was unrelated to the trial. Another had to be
withdrawn because he was transferred from one ward
to another during industrial action. The third patient
was withdrawn because of persistent dizziness. She was
found to be in the placebo group. The age of the
patients ranged from 30 to 66 years. The mean age was
44.96 years (propranolol group 44.42, placebo group
45.53). The age of onset of illness ranged from 14 to 47
years, the mean being 24.55 years. The mean length of
the present admission was 15.74 years.

There was no significant difference between patients
allocated to propranolol and placebo in age, age of
onset, length of present admission, marital status,
premorbid social adjustment, family psychiatric his-
tory, family history of schizophrenia, history of alcohol

https://doi.org/10.1192/bjp.143.2.151 Published online by Cambridge University Press

abuse prior to onset of schizophrenia, social class,
education, number of admissions, and recent
employment.

Dose

Significantly more patients allocated to propranolol
were treated at a reduced dose. Out of the 21 patients
treated with propranolol, 13 completed the trial at the
full dose of 640 mg per day, 3 received 480 mg per day,
and 5 received 160 mg per day. One of the patients in
the placebo group had his apparent dose reduced to the
equivalent of 480 mg per day; but none of the rest of
this group ended the trial on the equivalent of 160 mg
per day (Tau c = 0.34, P <.005).

Psychometric tests

In Tables I and II, the results of the special tests are
shown. The statistical analysis was carried out using
the change scores, i.e. the difference between the
scores obtained at weeks four, eight and twelve, and
the score prior to treatment. Kendall’s tau (Kendall,
1962) was used because it makes no assumptions about
the distribution of the data (except that they can be
seen as categories ranked in order), it is appropriate
for ordinal measurements, and it does not pay undue
attention to outlying values. The mean values are also
given for greater clarity.

It should be noted that the number of patients
available for assessment varied from one week to
another. In the Tables, the mean score recorded at
each point is the average for all patients assessed at that
time. On the other hand, the mean change has been
calculated for those patients who completed the test on
both occasions. For this reason, the numbers given
under mean change differ slightly from the simple
differences that would be obtained by subtracting one
row from another in the Tables.

Results on NOSIE

There was no substantial difference in the progress
of the two groups on the social interest, neatness,
retardation or depression scales. On the psychoticism
scale the propranolol patients tended (P <.1) to do
better at week four. On the social competence scale
there was a tendency (P <.1) for the outcome on
propranolol to be better than that on placebo at all
three follow up points. On the irritability scale there
were differences in favour of propranolol at week four
(Tau ¢ = .31, P = .042) and at week twelve (Tauc =
.41, P = .014). On the total NOSIE score, the
differences were consistently in favour of propranolol,
and achieved statistical significance at week four
(P = .048), and week twelve (P = .018) (see Table I).
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TasLE]
Total NOSIE scores with change scores

Mean score Mean score Mean change = Mean change
Week (propranolol) (placebo) (propranolol) (placebo) Tauc P
0 160.10 164.00 - - - -
4 163.52 158.05 3.43 -5.50 31 .048
8 166.06 164.28 6.39 -0.18 .24 117
12 167.37 164.84 9.32 0.78 .40 .018
Low score = more disturbed. Tau ¢ and P on change scores.
TaBLE II
Montgomery Schizophrenia Scale results with change scores
Mean score Mean score Mean change  Mean change
Week (propranolol) (placebo) (propranolol) (placebo) Tauc P
0 14.05 12.68 - - - -
4 12.05 13.32 2.47 -0.61 .16 .201
8 10.44 12.83 4.31 0.41 34 .046
12 12.76 13.00 2.14 0.11 12 2713
High score = more disturbed. Tau ¢ and P on change scores.
Results on BPRS Side effects

Although the improvement on propranolol was
usually greater than that on placebo, in no case did the
difference in progress as measured by the BPRS reach
statistical significance, either on the total score or on
the three sub-scales.

Results on CPRS (see Table II)

No substantial differences were recorded on the
depression score of the CPRS. On the Montgomery
Schizophrenia Scale there were consistent differences
in favour of propranolol, which were significant at
week eight (P = .046).

Global scores

On psychiatrists’ global scores, differences between
the clinical progress of the placebo and propranolol
groups were slight, whether on ratings of absolute
severity of illness or of perceived change, and none of
the differences approached statistical significance.
Results were as meagre from the nurses’ assessment of
severity of illness; but on perceived changes the global
rating after eight weeks tended to confirm a superior
improvement by patients on propranolol (Tauc = .22,
P =.07).
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Few patients included in the trial complained of side
effects. Some patients suffered from poor appetite,
indigestion, fatigue, insomnia, and dizziness before
the trial began. There was no significant difference in
the changes in side effect scores of those patients
treated with propranolol or placebo for Parkinsonian
symptoms, nausea, poor appetite, indigestion, fatigue,
insomnia, or dizziness.

Discussion

The results of this investigation showed that
propranolol was more effective than placebo. This was
mainly shown by nurses’ assessments on the NOSIE
and a global rating scale. Improvement at eight weeks
was also shown in the CPRS schizophrenia scale, as
rated by a psychiatrist. However these differences
were not so great as the changes which were reported
by Yorkston. This may be explained by the greater
chronicity of illness in the patients taking part in our
study compared with Yorkston’s subjects. Certainly
the chronicity of illness in our patients made this a hard
test for propranolol. It is also noteworthy that although
patients in the propranolol group showed a significant
improvement on the NOSIE after one month, the
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greatest effects of treatment were shown after three
months. Thus, the beneficial effects may only become
apparent after a prolonged trial of treatment. More-
over, the changes shown on the irritability sub-scale of
the NOSIE suggest that propranolol may be of great
help in reducing irritability in schizophrenic patients.
This may prove to be of great importance, since
irritability is often a major problem in the rehabilita-
tion of patients suffering from chronic schizophrenia.

Mode of action

The mode of action of propranolol in the treatment
of schizophrenia is not clear. Beta-adrenergic blockers
have been shown to act centrally both in animals
(Conway et al, 1978), and man (Gardos, 1973). But
propranolol does not block dopamine receptors
(Laverty and Taylor, 1968) and has no effect on plasma
levels of prolactin (Shepherd, 1979; Elizure et al,
1978). There is evidence, however, for a stereospecific
interaction of propranolol and other beta-adrenergic
antagonists with S HT receptors (Middlemiss et al,
1977).

Recently a pharmacokinetic interaction between
propranolol and chlorpromazine has been demonstra-
ted (Peet et al, 1981). Plasma levels of chlorpromazine,
total pharmacologically active neuroleptic compound
in serum, and serum prolactin were markedly and
significantly increased during treament with
propranolol. It is not clear whether other neuroleptic
drugs also show this interaction. Thus it could be that
in schizophrenia propranolol acts by potentiating
neuroleptics, and it may be clinically useful to raise
blood levels of chlorpromazine by adding propranolol
to the treatment regime.

The negative results of trials by Peet (1981) and King
(1980), when propranolol was compared with placebo,
makes one question whether propranolol is of benefit
to schizophrenics when given alone. A comparison
between our study and the two above is difficult,
however, since the patients included in our investiga-
tion suffered from more florid symptoms than the
other patients who were, in addition, treated for
briefer periods. We note also, however, that Gruzelier
et al (1980) have shown that normal controls and
schizophrenics on propranolol, either alone or com-
bined with neuroleptics, exhibited superior active and
passive avoidance learning, compared with schizo-
phrenic patients who were receiving conventional
neuroleptic treatment.

Finally, Yorkston et al (1981) compared chlorpro-
mazine with propranolol in the treatment of acute
schizophrenia and were unable to find any difference
in efficacy between the two treatments. Nevertheless,
propranolol may be of benefit in the treatment of
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chronic schizophrenia and the results of our study
support the need for further investigation in this area.

Acknowledgements

We thank the following for their invaluable help: Dr A.
McCauley, for his assistance with monitoring blood pressure,
Drs L. Morrish, D. M. Lewis, A. R. M. Freeman, U. B. H.
Baruch, V. T. Baraniecka, E. P. Hilary-Jones, L. Keys, C. P.
McEvedy, and M. T. Duff-Miller, and the nursing and
pharmacy staff at St Bernard’s Hospital. We also thank ICI
for their assistance in financing this research; and Drs R. A.
Yates and M. Carruthers for their helpful comments during
the preparation of this manuscript.

References

ASBERG, M., MONTGOMERY, S. A., PERrrIS, C., SCHALLING,
D. & SepvaLL, G. (1978) The Comprehensive Psycho-
pathological Rating Scale. Acta Psychiatrica
Scandinavica, 271 (Suppl), 5.

ATsMON, A., BLum, I., WusenBeex, H., Maoz, B.,
STEINER, M. & ZIEGELMAN, G. (1971) The short term
effects of adrenergic blocking agents in a small group of
psychotic patients. Psychiatrica Neurologia Neuro-
chirurgia, 74,251-8.

Conway, J., GReeNwoop, D. T. & MippLeEmiss, D. M.
(1978) Central nervous actions of beta-adrenoreceptor
antagonists. Clinical Science and Molecular Medicine,
54,1-8.

ELIZURE, A., SEGAL, Z., YERET, A., DAVIDSON, S. & BEN-
Davip, M. (1978) Antipsychotic activity and mode of
action of propranolol versus neuroleptic drugs. Israel
Journal of Medical Science, 14, 493—4.

FEIGHNER, J. P., RoBINs, E., Guzg, S. B., WOODRUFF, R.
A., WiNokuR, G. & MuNoz, R. (1972) Diagnostic
criteria for use in psychiatric research. Archives of
General Psychiatry, 26, 57-63.

Garbos, G. (1973) CNS effects of propranolol in man.
Psychopharmacologia, 29, 299-306.

GERSHON, E. S., GOLDSTEIN, R. E., Moss, A. J. & KAMMEN,
D. P. (1979) Psychosis with ordinary doses of
propranolol. Annals of Internal Medicine, 90, 938-9.

GRUZELIER, J., THORNTON, S., STANIFORTH, D., ZaK1, S. &
YorksToN, N. (1980) Active and passive avoidance
learning in controls and schizophrenic patients on
racemic propranolol and neuroleptics. British Journal of
Psychiatry, 137, 131-7.

HoniGreLp, D. G. (1973) NOSIE 30: history and current
status of its use in pharmacopsychiatric research. In
Modern Problems in Pharmacopsychiatry: Psychological
Measurement (ed. P. Pichot). Basle: Karger.

—— & KuEerT, C. (1965) The nurses observation scale for
inpatient evaluation (NOSIE): a new scale for measuring
improvement in chronic schizophrenia. Journal of Clini-
cal Psychology, 21, 65-71.

KeNDALL, M. G. (1962) Rank Correlation Methods. London:
Griffin.

KiNG, D. J., Turkson, S. M., LIDDLE, J. & KINNEY, C. D.
(1980) Some clinical and metabolic aspects of
propranolol in chronic schizophrenia. British Journal of
Psychiatry, 137, 458-68.


https://doi.org/10.1192/bjp.143.2.151

C. R. PUGH, J. STEINERT AND R. G. PRIEST 155

LAVERTY, R. & TAYLOR, K. M. (1968) Propranolol uptake
into the central nervous system and the effect on rat
behaviour and amine metabolism. Journal of Pharmacy
and Pharmacology, 20, 605-9.

LiNDSTROM, L. H. & PErssoN, E. (1980) Propranolol in
chronic schizophrenia: a controlled study in neuroleptic
treated patients. British Journal of Psychiatry, 137, 126~
30.

MippLEMiss, D. N., BLAKEBOROUGH, L. & LEATHER, S. R.
(1977) Direct evidence for an interaction of beta-
adrenergic blockers with the 5 HT receptor. Nature, 267,
289-90.

MoONTGOMERY, S. A. & MonTtGomery, D. B. (1980)
Measurement of change in psychiatric illness: new
obsessional, schizophrenia, and depression scales. Post-
graduate Medical Journal, 56 (Suppl 1), 50-2.

Mvyers, D. H., CameBerr, P. L., Cocks, N. M.,
FLowerDEW, J. A. & MuR, A. (1981) A trial of
propranolol in chronic schizophrenia. British Journal of
Psychiatry, 139, 118-21.

OveraLL, J. E. & GorHaM, D. R. (1962) The Brief
Psychiatric Rating Scale (BPRS). Psychological Reports,
10, 799-812.

Peer, M., MippLEMIss, D. N. & Yates, R. A. (1980)
Pharmacokinetic interaction between propranolol and
chlorpromazine in schizophrenic patients. Lancer, ii,
978.

—— BETHELL, M. S., CoATES, A., KHAMNEE, A. K., Hart,
P., CooPER, S. J., KinG, D. J. & YaTes, R. A. (1981)
Propranolol in schizophrenia: I. Comparison of
propranolol, chlorpromazine, and placebo. British Jour-
nal of Psychiatry, 139, 105-11.

—— MippLEMISS, D. N. & YATEs, R. A. (1981) Propranolol
in schizophrenia: II. Clinical and biochemical aspects of
combining propranolol with chlorpromazine. British
Journal of Psychiatry, 139, 112-17.

PHILIP, A. E. (1979) Prediction of successful rehabilitation by
nurse rating scale. British Journal of Psychiatry, 134,
422-6.

SHEPHERD, G. P. (1979) High dose propranolol in schizo-
phrenia. British Journal of Psychiatry, 134, 470-6.

STEINERT, J. & PuGH, C. R. (1979) Two patients with
schizophrenic-like psychosis after treatment with beta-
adrenergic blockers. British Medical Journal, i, 790.

Van Zerssen, D. (1976) Beta-adrenergic blocking agents in
the treatment of psychoses. Advances in Clinical Phar-
macology, 12, 105-14.

WarrLock, F. A. & BonrieLp, A. R. (1980) Propranolol
psychosis. Medical Journal of Australia, 1, 184-5.

WinG, J. R., Coorer, J. E. & Sartorius, N. (1974) The
Measurement and Classification of Psychiatric Symp-
toms. London: Cambridge University Press.

Yorkston, N. Z., Zaxi, S. A, Maux, M. K. U,
MorrisoN, R. C. & Havarp, C. W. H. (1974)
Propranolol and the control of schizophrenic symptoms.
British Medical Journal, iv, 633-5.

Themen, J. F. A. & Havarp, C. W. H. (1976)
Propranolol to control schizophrenic symptoms: 55
patients. Advances in Clinical Pharmacology, 12, 91-
104.

—— GruzeLier, J. H., Zaki, §. A., HoLLanDER, D.,
Prrcuer, D. & SerGeant, H. S. (1977) Propranolol as
an adjunct to the treatment of schizophrenia. Lancet, i,
575-8.

—— Zak1, S. A., WELLER, M. P., GruzeLier, J. H. &
HirscH, S. R. (1981) DL-propranolol and chlorpro-
mazine following admission for schizophrenia. Acta
Psychiatrica Scandinavica, 63, 13-27.

C. R. Pugh,MB.,BS., MR C.Psych., Consultant Psychiatrist, Shenley Hospital, Radlett, Hertfordshire

J. Steinert, M.B., Ch.B., F.R.C.Psych., Consultant Psychiatrist, St Bernard’s Hospital, Uxbridge Road, Southall,

Middlesex, UB1 3EU

*R. G. Priest, M.D., F.R.C.P.(Edin.), F.R.C.Psych., Professor, Academic Department of Psychiatry, St Mary’s Hospital,

Harrow Road, London, W9 3RL

* Reprint requests.

(Received 15 July 1982; revised 8 March 1983)

https://doi.org/10.1192/bjp.143.2.151 Published online by Cambridge University Press


https://doi.org/10.1192/bjp.143.2.151



