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Criteria for Evaluating Improvement in Schizophrenia
in Psychopharmacological Research

(With Special Reference to Gamma Endorphin Fragments)
RAHUL MANCHANDA, STEVEN R. HIRSCH and THOMAS R. E. BARNES

A review of treatment trials with DT'yE revealed widely discrepant results. Relevant
variables were the variety of measures employed for monitoring psychotic symptoms,
and the different criteria used to judge the degree of improvement. The authors suggest
a uniform outcome criterion for early trials of new treatments, which would generate
more consistent and comparable results between studies, and give a stronger indication
of the value of the treatment under test. When the data from the varioustreatment trials
of DT1E were reanalysed, applying a uniform outcome criterion of improvement of a
changeof 80% or moreon rating-scalescore,the resultswere moreconsistentthan would
have been suspected from the original reports.

Treatment trials invariably provide data on the
differences in rating-scale scores between treatment
groups. Such information may not, in itself, allow
patients to be classified as improved or not improved.
Some indication of the number of patients â€˜¿�respond
ing' to the treatment is desirable, which requires a
judgement as to what is or is not to be regarded as
improvement. The basis for such a judgement varies
from study to study, and this variation may help to
explain the lack of consistency in results from
different centres, when reporting on the effectiveness
of new treatments.

This issue is dealt with specifically in regard to the
discrepancies between the results of different trials
of gamma-endorphin fragments, namely des-tyrosine
â€˜¿�y-endorphin(DT'yE or LPH 62-77) and des
enkephalin--y-endorphin (DE'yE or LPH66-77) for the
treatment of schizophrenia. These gamma endorphins
were chosen for the following reasons:

1. They are relatively new and scientifically
interesting compounds, and occur naturally in
the pituitary of man and the rat (Loeber eta!,
1979; Verhoef et a!, 1980); they have
very specific behavioural effects in animals,
resembling those of antipsychotic drugs (De
Wied et a!, l978a; Gispen et a!, 1980).

2. From the reports published, no firm conclusion
regarding an antipsychotic effect for these
endorphins can be reached (Manchanda &
Hirsch, 1982). The early papers report remark
able clinical effects and were published in a
prestigious psychiatric journal (Verhoeven eta!,
1979, 1982). Since that time, only a limited
number of clinical investigations on these

compounds have been conducted (Emrich eta!,
1980; Tamminga et a!, 1981; Manchanda &

Hirsch, 1981,1982,1986; Meltzereta!, 1982)and
the results are divergent. In our opinion, the
diverse fmdings are partly due to variability in the
criteria employed for evaluating improvement.

Published resufts of â€˜¿�improvement'

A range of results has been reported from centres

using DT'yE in acute-on-chronic, and chronic schizo
phrenic patients with persistent florid symptoms
(Verhoeven et a!, 1979; Emrich et a!, 1980;
Tamminga et a!, 1981; Manchanda & Hirsch, 1981;
Meltzer eta!, 1982). In the various samples of schizo
phrenic patients treated with this endorphin, the
highest percentage of patients showing overall
improvement was 78010 in two cohorts in Utrecht
investigated by Verhoeven et a! (1979), while the
lowest figure was 0% in a study in Baltimore by
Tamminga et a! (1981). Intermediate figures of 46,
25, and 18Â¾were reported by Emrich et a! (1980)
in Munich, Meltzer et a! (1982) in Chicago, and
Manchanda & Hirsch (1981) in London, respectively.
However, the initial impression of a wide variation
in response between the centres may be misleading.

In the original study by Verhoeven et a! (1979),
14 schizophrenic patients were assessed using an
arbitrary, 3-point (0â€”2)rating scale, comprising the
following items: hallucinations; delusions; train of
thought; emotional flattening; orientation; and motor
activity. When reporting their results, the investigators
used only the change in scores on two psychbtic
symptoms, namely, delusions and hallucinations.
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FIG. 1 Global Assessment Scale (GAS) rating in eight patients before, during, and after treatment with DT@yendorphin (from Meltzer
et al, 1982). Note that a real improvement is seen in patient 1 only. In all other patients, the overall change is only slight. The percentage
improvement is indicated by a dotted line (reprinted with the authors' permission).

Further, the authors reported the complete dis
appearance of these psychotic symptoms in one
patient (see Fig. 1, patient 1), in whom mutism and
stereotyped behaviour persisted. The rating of the

absence of delusions or hallucinations was based
solely on the observation of behaviour, and is thus
somewhat suspect. Despite these shortcomings in
measuring change, claims of a â€œ¿�reductionor total
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Number of
subjects with
usable ratingsImproved

n (%)No

change
n (%)Deterioratedn(%)Auditory

hallucinations5/81 (20)4 (80)0(0)First-rank
symptoms5/82 (40)3 (60)0(0)Delusions
of reference and persecution7/84 (57)1 (14)2(29)Severity

of hallucinations7/82 (29)4 (57)1(14)Severity
of delusions6/80 (0)2 (33)4(67)Incomprehensibility7/85

(71)1 (14)1 (14)
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disappearance of symptoms in schizophrenia partly
or completely resistant to conventional neuroleptics,
and suffering from long-lasting psychosisâ€•were put
forward at the first presentation of the results at the
World Congress of the Biological Society in Barcelona
in 1978, and in subsequent publications (Dc Weid
et a!, 1978b; Verhoeven et a!, 1979). This was more
than sufficient to arouse international interest in this
compound. Subsequent investigations were aimed
primarily at replicating the claimed rapid onset of
an antipsychotic effect, that was sustained after
discontinuation of treatment and free from any
serious side-effects.

The results were based on two samples of six and
eight patients. Subsequently, another cohort of
patient was included, and findings for a total group
of 23 schizophrenic patients treated with DT@yEwere
published (Verhoeven et a!, 1981). For the analysis
of these data, the investigators utilised a different
criterion for measuring change from that used for
the small samples. The response to the treatment with
endorphin was assessed by calculating, for each
patient, the difference between the total scores on
the Brief Psychiatric Rating Scale (BPRS) (Overall
& Gorham, 1962) before and after the experimental
treatment. This difference was expressed as a
percentage of the baseline score, and allowed each
patient to be allocated to one of four outcome
groups: seven patients showed â€˜¿�noresponse' (less
than 20Â°/simprovement); six patients showed â€˜¿�slight
to-moderate response' (20-50% improvement); three
patients showed â€˜¿�moderate-to-marked response'
(50â€”80% improvement); and seven patients showed
a â€˜¿�markedresponse' (more than 80% improvement).
Thus, although in the first double-blind study, all
eight patients had been reported as showing â€˜¿�marked
improvement' on a 3-point scale, subsequent results
from the same investigators on a larger sample,
including the original eight patients, revealed that
less than one-third of the total sample (7 out of 23
patients) showed marked improvement.

In an uncontrolled study by Meltzer et a! (1982),
eight schizophrenic patients were treated with DT'yE
for 12 days. The instruments used to evaluate change
were the Global Assessment Scale (GAS) (Endicott
eta!, 1976), the SANS-C (Spitzer & Endicott, 1977)
with additional items from the Present State
Examination (PSE) (Wing et a!, 1974) for rating
psychotic symptoms; and the Nurses Observation
Scale for Inpatient Evaluation (NOSIE) (Honigfeld
& Klett, 1965); and a scale of global clinical change
scored at a weekly ward research meeting. The
investigators concluded that only two out of the eight
patients showed marked overall improvement. How
ever, the number of patients considered to have
improved depends upon the criteria used. For
example, on the basis of the SANS-C syndrome
score, 57 or 71% could be regarded as showing
improvement depending on which symptom is
adopted for measuring change, delusions of
reference, and persecution or incomprehensibility,
respectively (see Table I). The classification of
outcome is limited to â€˜¿�improved',â€˜¿�nochange' or
â€˜¿�deteriorated'categories. Thus, a patient showing
even the slightest improvement will qualify for the
â€˜¿�improved'category. Further, using the GAS, they
reported that 87Â°/s of their patients showed
improvement. Close examination of the data for the
individual patients, as plotted in Fig. I, reveals that
seven of the eight patients show only very slight
improvement. The average mean change of 6Â°/a,
referred to as a â€˜¿�trend'by Meltzer et a! (P= 0.066)
is largely accounted for by a change of about 36Â°/o
in one patient (Fig. 1, patient 1). When clinicians'
assessments were used, two patients showed marked
improvement, one showed moderate improvement,
three showed minimum improvement, and two
showed no change. If any measure of improvement,
on any scale, were to be the criterion for response,
then 75Â°/a of patients would be classified as
improved, but this would hardly reflect a clinically
useful response to the drug in this study. The overall

TABLE I
Effect of DT7E on SADS-C syndrome score (after Meltzer et a!, 1982)
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Degreeof improvement
(Percentagechangein ratingscalescore)Utrecht (n =23)London (n =11)Munich (n = 13)Chicago (n =8)<20%30.5564625(no

change)20â€”80%392738.550(mildâ€”moderate)<80%30.51815.525(marked)Rating

scale usedBPRS,3 pointPSE,BPRS,MSIMPS,VBSGAS
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TABLE II
Percentageof patients improved vs percentagechangein score

Table II shows a similarity in outcome when > 80Â°lochange in scores is utilised as the criteria for improvement.

conclusion of Meltzer eta! (1982) was that they had
failed to replicate Verhoeven's findings.

In our own study (Manchanda & Hirsch, 1981),
only two out of eleven schizophrenic patients treated
with DTâ€•yEshowed â€˜¿�markedimprovement' in terms
of a statistically significant change in the total PSE
scores and the non-specific symptom sub-scores of
the Manchester Scale (Krawiecka et a!, 1977). The
psychosis subscores failed to show any appreciable
change.

What should be the criteria for improvement?

These examples raise the fundamental question of
what should be regarded as a satisfactory criterion
for change when evaluating the therapeutic effects
of a new drug. In Table II, we compare the results
of three studies using standard categories for judging
outcome, based on change in rating-scale scores. The
method of assessment in our own study (Manchanda
& Hirsch, 1981) has been modified in line with the
others. Combining patients in both â€˜¿�slight-to
moderate' and â€˜¿�marked'improvement categories, it
can be concluded that between 36Â°/oand 69Â°/aof our
patients improved with DT'yE. In the absence of a
control group, further conclusion is limited.

The Utrecht study (Verhoeven eta!, 1979) included
a control group, and reported that the patients on
placebo showed a mean improvement of 20Â°/o.The
Munich group (Emrich et a!, 1980) also used a
placebo-treated control group, and reported that
46Â°/aof both groups showed less than 20Â°/aimprove
ment. Only 15Â°/aof patients in the drug group showed
80Â°/aimprovement, compared with 3lÂ°/o of the
placebo group.

Preliminary, uncontrolled studies with small
numbers of patients are often the only testing ground
for new drug treatments, and the conclusions of these
early investigations can have a powerful influence
on the direction, nature, and number of further

studies of the drug. One way of helping to ensure
valid findings is to employ stringent criteria.
Reporting the response of patients in terms of
improvement or no improvement may be particularly
likely to produce misleading results, unless a positive
change is defined in terms of marked improvement,
i.e. more than 75â€”80Â°/achange in rating-scale scores.
Furthermore, if the response to a drug treatment is
to be presented in terms of changes in scores on
individual rating-scale items, then these items should
be specified, so that it is possible to compare results
between centres that have used similar rating scales.

Conclusion

When evaluating a new drug in a clinical trial,
differences in the criteria used for measuring change
at various centres, and within the same centre, can
affect the overall conclusions with respect to out
come. In such studies, we recommend the application
of a standard criterion for improvement of at least
80Â°/aimprovement on a rating-scale score to provide
consistent and comparable results that are clinically
relevant. Using this criterion, the results from the
studies testing DT1E are less discrepant than appears
from the original reports (see Table II); in the Utrecht
study, 30.5Â°/aof patients showed marked improve
ment, compared with 25Â°/ain Chicago, 15.5Â°/ain
Munich, and 18Â°/ain London.
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