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■ Abstract Introduction There has been considerable
discussion whether clinical trials accurately depict
everyday practice. Restrictive inclusion/exclusion crite-
ria, ethical considerations, differences in the severity of
psychopathology between clinical and trial patients, or
safety issues may bias results, which in turn may rather
represent outcome for the “ideal” than for the “average”
patient. Therefore, translation into psychiatric practice
may be difficult. Methods A retrospective case-control
study was performed. Schizophrenia inpatients at the
LMU Department of Psychiatry, Munich, Germany, who
had participated in clinical trials were compared to reg-
ular patients serving as controls. Probands and controls
were matched by DSM-IV diagnosis, gender and age.
The AMDP module, CGI and GAF were used to compare
psychopathology. In addition, charts were reviewed for
medication dosages, concurrent medical and neurolog-
ical illness, and clinical history such as age of onset or
family history. Results A total of 200 probands (100/100)
were enrolled in the study. With respect to psy-
chopathology, formally thought disordered or suicidal
patients were significantly less likely to be study partic-
ipants (n = 3) than controls (n = 22; p ≤ 0.05). Similarly,
negative schizophrenia symptoms were significantly
less often present in study participants (n = 17) than in
controls (n = 38; p ≤ 0.05). Study participants were also
medically and neurologically healthier than controls.
(p = 0.05 respectively). No differences in overall illness
severity as depicted by CGI and GAF were observed.
Conclusion We found the patients included in our clini-
cal trials representative of the patient encountered in
routine clinical practice.Adherence to inclusion and ex-

clusion criteria prevents inclusion of severely ill (e. g.
suicidal) patients requiring a more intensive treatment
setting. Illness severity was found to be similar in trial
participants and controls, and indicates an overall com-
parably severe psychopathology. The more chronic,
rather treatment refractory patients were also not re-
flected in the trial participant pool; this population may
arguably not represent the average clinical patient ei-
ther. A more careful administration of antipsychotic
medication was found in trial participants and may ef-
fectively be considered “good clinical practice”.

■ Key words schizophrenia · clinical trials · AMDP ·
antipsychotics · psychopathology · comorbidities

Introduction

Pharmaceutical drug companies tend to maximize the
likelihood that a clinical trial will detect an effect of an
investigative drug, if one exists (Leber and Davis 1998).
As a result, restrictive exclusion and inclusion criteria
are introduced and may interfere with generalizability
of trial results. Related difficulties involved in the re-
cruitment process are well known to researchers. Even-
tually, only 10 to 15 % of patients admitted to the aver-
age psychiatric hospital are eligible for a clinical trial
and can be included (Hofer et al. 2000). The question
arises, whether we are missing a large portion of “every-
day patients” when imposing such criteria.

Schizophrenia is a chronic illness and poses consid-
erable health risks onto the patient (Brown et al. 1999).
Psychiatric comorbidities such as substance abuse or
depression, or general medical problems including obe-
sity, insulin resistance and high blood pressure are fre-
quently present in schizophrenia patients (Goldman
1999) and complicate treatment. Despite proper treat-
ment, a large portion of patients may chronically suffer
from schizophrenic symptoms, or even be considered
medication refractory (Hellewell 1999). In fact, many
schizophrenia patients are multi-morbid (Jeste et al.
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1996) and thus, receive pharmacological treatment for a
variety of medical problems in addition to psychotropic
medication.Such a pattern may rather represent the rule
than the exception.

The ability to consent to a clinical trial per se implies
a rather healthy patient with respect to psychopathol-
ogy. More readily accessible information for patients
about their illness, clinical trials or treatment options in
general demands increasingly comprehensive informed
consent procedures, which in turn requires healthier pa-
tients to comprehend the provided information. In this
respect, severely ill or unstable patients, such as suicidal
or thought disordered patients; or patients admitted to
locked units, are usually excluded from clinical trials.

Phase III clinical trials are mandatory to gain market
approval for the tested drug. However, due to the men-
tioned flaws it is frequently argued that Phase III trials
do not reflect everyday clinical practice (Keith 2001). As
a consequence, about 80 % of the “target population”
may receive medication which has never been tested on
them. Regular patients may be different from study sub-
jects under a variety of aspects. They may be more se-
verely ill and require a variety of related and unrelated
comedications for their psychiatric illness,making them
more prone to experience adverse drug interactions.Yet,
risks associated with polypharmacy are usually not ad-
dressed in clinical trials.

Therapeutic strategies in phase III trials are usually
characterized by strict protocols, restrictive use of
comedications, and close clinical patient monitoring.
While the patient may actually receive more attention,
investigators may often be hesitant when it comes to
changing ineffective trial medications to more promis-
ing alternatives.Thus, treatment modalities used in clin-
ical trials may be unrepresentative of practices in the ac-
tual clinical encounter.

We hypothesize that investigative clinical drug re-
search does not necessarily translate into clinical care.
The patient population included in clinical trials may
differ from the “average patient” seen in clinical practice
with respect to several parameters such as the severity
of psychopathology, chronicity of illness, general med-
ical health. They may also receive treatment different
from everyday practice routine. In order to assess these
differences, we retrospectively compared patients en-
rolled in clinical trials with regular patients matched by
diagnosis, gender and age.

Methods

A retrospective case-control study was conducted. Study subjects
were recruited according to DSM-IV diagnosis of schizophrenia
(295.x). All participants were inpatients at the Ludwig Maximilians
University Munich, Department of Psychiatry from 1995 to 1999. The
Department of Psychiatry is not only a research hospital, but also
serves as a primary referral center for patients from the city of Mu-
nich and other parts of Bavaria. Thus, a priori selection bias does not
apply. To be eligible for analysis, study subjects had to be participants
in various phase III clinical trials with neuroleptics conducted be-
tween 1995 and 1999. Trials included comparisons of various neu-

roleptics such as ziprasidone vs. haloperidol, olanzapine vs. clozap-
ine,olanzapine vs.haloperidol,haloperidol vs. risperidone,or iloperi-
done vs. haloperidol. Patients were enrolled in our analysis on a con-
secutive basis. Initial cut-off point was enrollment in a clinical trial on
Jan 1, 1995. All patients subsequently enrolled in clinical trials were
considered for inclusion in our retrospective analysis.The last subject
(n = 100) used for our analysis was enrolled in a clinical trial in 1999.
A control group matched for diagnosis, gender and age was included
as well.As for control selection, the appropriate patient admitted clos-
est to the admission date of the trial participant was selected. Primary
match variable was diagnosis.

Demographic and clinical history data are reliably documented in
patient charts. Standard lab analyses, electrocardiogram (ECG) and
electroencephalogram (EEG) are performed routinely during every
admission process. ECG abnormalities as well as medical comedica-
tion on admission were included in the analysis and termed “in-
ternistic problems”; similarly, documented seizure disorders and
EEG abnormalities such as slow wave complexes, and symptoms of
tardive dyskinesia resulting from long-term neuroleptic medication
including puckering and pursing, rapid eye blinking, rapid move-
ments of the arms, legs, and trunk, or slow-amplitude tremors were
characterized as “neurologic problems” and incorporated as such in
the analyses.

The psychopathological measures examined encompassed: clini-
cal global impression (CGI) and Clinical Global Impression of im-
provement (CGI-I; Guy 1976); AMDP module and global assessment
of functioning scale (GAF; Endicott et al. 1976). The AMDP module is
an operationalized documentation system for psychopathology, and
was developed by a German-Swiss-Austrian “Association for Method-
ology and Documentation in Psychiatry” (Arbeitsgemeinschaft für
Methodik und Dokumentation in der Psychiatrie, 1981; Guy and Ban
1982). Reliability and validity have been established (Bobon et al.
1983; Renfordt et al. 1983). AMDP sheets are checklists with 151 dif-
ferent items of psychopathology; the items are derived from the orig-
inal description of symptoms by Kraepelin (Heimann H 1983). Items
are graded from 0 to 5 according to severity of symptoms. Factor
analysis (Gebhardt et al. 1983) leads to 8 distinct psychopathological
syndromes or clusters, derived from 84 of the items: paranoid-hallu-
cinatory, depressive, psychoorganic, manic, hostile, vegetative,
apathic and obsessive compulsive syndrome. In addition, a negative
syndrome was extracted by Angst et al. (1989). Together, the 9 clusters
accurately depict psychopathology. The single AMDP items “suicidal-
ity” and “formal thought disorder” on admission were also incorpo-
rated in the statistical analysis; both served as additional measures for
the ability to consent to a research protocol. Suicidality at admission
was defined as a score of higher than 1. Accordingly, the presence of
formal thought disorder at admission was defined as a score of higher
than 1.AMDP checklists, CGI, and GAF are routinely completed twice
one to four days after inpatient admission and on the day of discharge
for every patient; both time points were used for analysis,respectively.

For easier comparability, neuroleptic treatments were recalcu-
lated into chlorpromazine-equivalents according to Jahn and Muss-
gay (1989) and where appropriate for atypical medication, according
to Benkert and Hippius (1996). In addition, biographic information
including education, marital status and living arrangements; and
clinical history including age of onset, age at first hospitalization, first
degree family history of schizophrenia, overall duration of illness,
number of inpatient stays and ECT history were reviewed. Duration
of illness was calculated from the date of the first inpatient admission
until enrollment in the pertinent clinical trial or matched inpatient
admission respectively. In case of a medication switch, cut-off day for
analysis was the first day of introduction of the new medication.

SPSS (for windows) software was employed for data analysis. De-
scriptive analysis including mean, range and standard deviation for
continuous variables was carried out to determine whether the vari-
able(s) is (are) normally distributed and frequency counts for cate-
gorical data (for example gender, race, etc.) were done to examine the
proportions of various socio-demographic characteristics. Resulting
values were examined for the whole group and for the patient sample
versus healthy controls. Student t-tests and Chi-Square tests were em-
ployed to look for statistical differences between the means of two or
more variables.
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Results

Two hundred subjects were included in the analysis: 106
were male, 94 female. One hundred of the subjects had
been enrolled in clinical phase III trials; 100 controls
were matched according to age, gender and DSM-IV di-
agnosis.

Table 1 shows demographic and clinical data. En-
rolled females (n = 94; age 44.4 ± 12.2 years) were older
than males (n = 106; age 33 ± 10.1 years; p ≤ 0.05). Corre-
spondingly, age of females at the first inpatient admis-
sion (34.9 ± 8.3 years) was significantly higher than the

age of males (27.5 ± 9.8 years; p ≤ 0.05). Both study
groups were homogenous with regard to other demo-
graphic variables (education level, marital status, living
arrangements).

Twenty six patients carried a diagnosis of disorga-
nized schizophrenia (DSM-IV 295.1; 13 study partici-
pants/13 controls), 9 had a diagnosis of catatonic schiz-
ophrenia (295.2; 3/6), 129 were classified as paranoid
schizophrenics (295.3; 67/62), 6 suffered from schizo-
phreniform disorder (295.4; 4/2), 5 had residual type
schizophrenia (295.6; 2/3), 21 schizoaffective disorder
(295.7; 9/12), 3 were diagnosed with brief psychotic dis-
order (298.8; 3/0), 2 had undifferentiated schizophrenia

Characteristics Study participants Controls Significance
N = 100 N = 100

Demographics
Gender (Male/Female) 54/46 52/48
Age 37.5 (±11.4) 41.1 (±13.1) p ≤ 0.05

Education
No degree 17 19 ns1

High school 47 41 ns
GED equivalent 17 13 ns
At least some college 19 26 ns

Marital status
Married, together 22 23 ns
Single 62 62 ns
Other (separated, widowed) 16 15 ns

Living arrangements
Independent 93 94 ns
Supervised 6 5 ns
Homeless 1 1 ns

Clinical history

Age of onset 27.4 (±8.6) 28.0 (±10.6) ns

Age at first hospitalization 30.3 (±9.5) 31.8 (±12.2) ns

Family history of psychosis2 33 30 ns

Duration of illness in months 93 (±103.8) 133 (±113) p ≤ 0.05

Previous hospitalizations 1.37 (±1.8) 3.55 (±3.8) p ≤ 0.001

ECT treatment 1 5 ns

Clinical status/baseline

Lab abnormalities 34 40 ns

Internistic comorbidities 2 12 p ≤ 0.05

Internistic comedication 19 35 p ≤ 0.05

Neurologic comorbidities 17 25 P ≤ 0.05

Medication on discharge

Typical antipsychotic 18 37 p ≤ 0.05

Atypical neuroleptics 73 45 p ≤ 0.05

Combinations 1 9 p ≤ 0.05

No medication 8 9 ns

Treatment success CGI-I

No change 8 18 ns

Minimal improvement 28 22 ns

Much improved 35 36 ns

Very much improved 29 24 ns

1 ns not significant; 2 First degree relatives, positive/negative history

Table 1 Demographics, history and clinical charac-
teristics of study participants versus matched con-
trols
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(295.9; 1/1), and 2 were diagnosed with psychotic disor-
der NOS (298.9; 1/1).

Looking at the clinical psychiatric history, study par-
ticipants had significantly shorter duration of illness
(93 ± 103.8 months) than controls (133 ± 113 months
p ≤ 0.05) and significantly lower numbers of psychiatric
hospitalizations (n = 1.37 ± 1.8 vs. n = 3.55 ± 3.8;
p ≤ 0.001). They also were less likely to suffer from in-
ternistic comorbidities (n = 2 vs. n = 12; p ≤ 0.05) or neu-
rologic abnormalities (n = 17 vs. n = 22; p ≤ 0.05) than
controls and were prescribed fewer internistic comed-
ications (n = 19 vs. n = 35; p ≤ 0.05). In both groups, there
were participants with a history of Electroconvulsive
Therapy (n = 1 study participant vs. n = 5 controls) or
were previously treated with depot antipsychotics (n = 9
vs. n = 13), yet no statistically significant differences
were observed for these variables.

Table 2 depicts the clinical course and psycho-
pathology scores of study patients versus controls.Aver-
age treatment duration in the various trials was 31.6
(± 22.4) days. There were no differences in illness sever-
ity as defined by CGI and GAF admission and discharge
scores between study subjects and controls.With respect
to AMDP psychopathology, study subjects were more
likely to show symptoms of the AMDP paranoia cluster
characterized by delusions and hallucinations; there was
also a trend for study subjects to suffer from more severe
symptoms of the apathia cluster with affective blunting,
slowness and circumstantiality. In contrast, study sub-
jects were less likely to present with symptoms of the
AMDP mania cluster. There was also a trend towards
significancy for study subjects to be less hostile (e. g. ag-
gressive, dysphoric, with poor insight) than controls.

When looking at the single AMDP items suicidality
and formal thought disorder on admission, formally
thought disordered or suicidal patients were signifi-

cantly more likely to be controls (n = 22; n = 4) than
study participants (n = 3; n = 0; p ≤ 0.05 respectively).
Similarly,negative schizophrenia symptoms were signif-
icantly more often present in controls (n = 38) than in
study participants (n = 17; p ≤ 0.05).

Study subjects were less likely to be discharged on
classic antipsychotics (n = 18 vs. n = 37; p ≤ 0.05), and
conversely more likely to be discharged on atypical neu-
roleptics (n = 73 vs. n = 45; p ≤ 0.05) than controls. One
study participant and 9 controls required antipsychotic
combination therapy on discharge (p ≤ 0.05).

Discussion

We attempted to address in our analysis two major
points: (1) Whether the patient population included in
clinical trials reflects the pattern of “average patients”
observed in clinical practice, and (2) whether treatment
modalities in clinical trials differed from those in a nat-
uralistic setting.

With respect to the first question, we did find impor-
tant differences between study subjects and controls in
several ways. Study subjects were characterized by sub-
stantially shorter durations of illness and fewer psychi-
atric hospitalizations, indicating that they were the less
chronically ill in terms of illness course. In addition, lab-
oratory abnormalities, general medical and neurologi-
cal comorbidities were present more often in controls
than in study participants. Thus, the health status was
better in the study population. A corresponding pattern
has been consistently reported in the literature (Robin-
son et al. 1996; Arnold et al. 1997). Finally, study partici-
pants were numerically less likely to have had ECT and
depot-neuroleptic medication, although these differ-
ences did not reach statistical significance.

Characteristics Admission Discharge

Participants Controls Participants Controls

GAF 41.7 (±14.2) 42.5 (±16.4) 62.4 (±14.9) 60.2 (±17.7)

CGI 5.9 (±0.9) 6.1 (±0.8) 4.4 (±1) 4.6 (±1)

CPZ-units1 219.0 (±194.6) 290.0 (±484.1) 293.0 (±206.4) 329.0 (±232.5)

AMDP Psychopathology

Syndromes

Paranoid-hallucinatory 0.69 (±0.62)* 0.47 (±0.26) 0.07 (±0.3) 0.08 (±0.34)

Depressive 0.33 (±0.51) 0.34 (±0.5) 0.03 (±0.2) 0.03 (±0.2)

Psychoorganic 0.16 (±0.4) 0.19 (±0.1) 0.01 (±0.4) 0.04 (±0.01)

Manic 0.1 (±0.3)** 0.27 (±0.6) 0.02 (±0.1) 0.06 (±0.2)

Hostile 0.35 (±0.6)2 0.53 (±0.08) 0.09 (±0.04) 0.02 (±0.5)

Vegetative 0.04 (±0.2)* 0.00 (±0) 0.00 (±0) 0.00 (±0)

Apathic 0.96 (±0.7)2 0.78 (±0.6) 0.3 (±0.5) 0.26 (±0.5)

Negative 0.68 (±0.6) 0.62 (±0.5) 0.11 (±0.3) 0.16 (±0.4)

Obsessive compulsive 0.06 (±0.3) 0.11 (±0.4) 0.04 (±0.2) 0.03 (±0.2)

1 Chlorpromazine Equivalents; 2 Trend towards Significancy (p = 0.68)
* p ≤ 0.05; ** p ≤ 0.005

Table 2 Clinical course of study participants vs. con-
trols
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When looking at psychopathology, study subjects
were more likely to show symptoms of the AMDP para-
noia cluster characterized by delusions and hallucina-
tions and of the apathia cluster with affective blunting,
slowing of thoughts and circumstantiality. In contrast,
study subjects were less likely to be hostile (e. g. less ag-
gressive,dysphoric,no insight) and manic than controls.

The single AMDP items suicidality and thought dis-
order were significantly less often present in study sub-
jects than in controls. Inclusion of suicidal patients into
clinical trials merits no consideration, since the ethical
implications seem clear; thought disordered patients do
not always fulfill criteria to give informed consent to a
clinical investigation. In this respect, thorough adher-
ence to trial inclusion/exclusion criteria may skew gen-
eralizability of results, but may actually bias results in
the proper direction: these acutely ill patients usually re-
quire emergency medication and often extensive super-
vision in closed units, which may not be always available
in clinical settings and thus not reflect “normal clinical
practice” anyway.

Importantly, whereas AMDP psychopathology clus-
ter differences were found, we observed no differences
in illness severity as defined by CGI or GAF scores on ad-
mission between study participants and controls. The
groups also did not differ significantly in terms of de-
mographic variables, a pattern, which has been found
before (Keith et al. 2001); in these respects, clinical trial
results may well be generalizable. Considering the
longer duration of illness and a higher number of previ-
ous hospitalizations, slightly more negative symptoms,
quantitatively more CPZ units on admission and a
higher proportion of ECT as well as depot-neuroleptic
treatments in controls, these patients may represent a
more treatment-refractory subgroup of schizophrenia
patients. Patients alike may be encountered predomi-
nantly in longer-term facilities (Fisher et al. 2001), or
high-level care institutions such as university clinics; if
they necessarily represent the “average patient” either
may remain in question.

As an interesting connotation, patients who partici-
pate in our clinical trials do not receive any financial
compensation; therefore economic considerations do
not apply when choosing to participate in a research
study. Therefore, a financial bias is not introduced a pri-
ori through patients’ respective considerations.

To the second question, we also found some differ-
ences in treatment modalities. Controls were treated
with more CPZ units than study participants through-
out the inpatient stay, although the differences did not
reach statistical significance. Their medication was also
more readily switched in the course of treatment. When
looking at treatment results in terms of CGI and GAF
discharge scores, no differences were observed between
groups.

This pattern may be interpreted in terms of more re-
strictive treatment plans of clinical trials, as investiga-
tors may be cautious to prematurely switch from study
medications to alternatives. It seems that trial subjects

have more time to improve their psychopathology. They
are frequently observed more thoroughly (provided the
frequent formalized assessments required in clinical tri-
als), and tolerance towards delayed treatment responses
may have been higher on the side of the investigator, es-
pecially when considering the lower quantities (de-
picted by a slightly lower amount of CPZ units) of an-
tipsychotic medication administered. Still, since the
outcome regarding psychopathology and illness sever-
ity was not different between groups, patients enrolled
in a clinical study may even benefit from such a lower
dose of antipsychotics dispensed.In fact, the higher dose
of psychotropic medications together with more fre-
quent medication switches in controls may point to a
higher incidence of drug related side-effects. This may
be especially important with regard to the observed
higher neurologic comorbidity rates in controls, since in
this respect they may be more prone to side-effects (Van
Os et al. 1997. The smaller doses of antipsychotics dis-
pensed to clinical trial participants might in fact be ben-
eficial to the average patient in terms of a lower risk of
side effects (Wirshing et al.2003) and contribute to med-
ication compliance (Perkins 2002). Interestingly, in cases
of insufficient medication efficacy, study participants
were more likely to be discharged with atypical antipsy-
chotic medication. Given the likelihood of better long-
term compliance (Nasrallah and Mulvihill 2001) associ-
ated with atypical antipsychotic medication, this pattern
merits further investigation.

In conclusion, we found that the patients included in
clinical trials are representative of the average patient
encountered in routine clinical practice. Indeed, thor-
ough adherence to inclusion/exclusion criteria may pre-
vent the inclusion of severely ill (e. g. suicidal) patients
requiring a more intensive treatment setting. Illness
severity was similar in trial participants and controls
and indicates an overall comparable psychopathology.
The more chronic, treatment refractory patients and pa-
tients with schizophrenic negative symptoms were also
not reflected in the trial participant population; this
population may arguably not represent the average clin-
ical patient either. Last but not least, the administration
of lower doses of antipsychotic medication in clinical
trials with comparable psychopathology improvement
to control subjects may effectively be considered “good
clinical practice” and certainly warrants application in
usual clinical settings.

However, we must not forget that many clinical trials
still offer results on treatment efficacy under best-prac-
tice conditions (Wells 1999). Thus, cautious administra-
tion of new drugs is warranted and critical clinical
judgement is still standard of care. On the other hand,
clinical trials are necessary to investigate new treatment
options and ethical considerations have to be taken into
account here also, if from a different perspective: There
are many common clinical situations, when people re-
quire treatment and there is clear experimental evi-
dence available to indicate what the clinician should do,
but that treatment is not provided (Frank et al. 2002).
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Clearly, research fails to improve clinical care unless re-
search results become part of routine practice.

The results of our study are limited in several ways.
The data were obtained retrospectively, while a prospec-
tive approach might have been required for better gen-
eralizability. Yet, the methodological approach to such a
prospective study design would be complicated, and re-
cruitment of a substantial patient sample might prove
difficult. Second, we looked at data of inpatients; there-
fore the results may not directly be applicable to ambu-
latory research. Certainly, however, data are applicable
for a regular hospital setting.
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