
INTRODUCTION

According to the Diagnostic and Statistical Manual for Men-
tal Disorders (DSM) schizophrenia is a categorical condition, 
markedly separated from the physiological behavior of gener-
al population.1 However, in the last years, the evidence of a 
psychopathological “continuum” between the disorder and the 
general population,2 the isolation of ultra-risk populations and 
the multi-factorial etiology of the disorder, supported a dimen-
sional approach. Patients diagnosed as schizophrenics, in fact, 
show distinct antipsychotic response and social functioning in 
relation to clinical presentation.3 In line with this approach, in 
the last years several trials have studied the relation between 
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the predominant symptoms and the antipsychotic response 
in patients affected by schizophrenia.4-6

The available data indicate that a prevalence of positive symp-
toms is associated with good response to antipsychotic treat-
ment. A very recent study for example showed as the response 
to pharmacological treatment is linearly correlated to the se-
verity of positive symptoms.7 

Negative symptoms are challenging for clinicians and they 
are associated with poor outcome.8 Atypical antipsychotics, par-
ticularly olanzapine and risperidone, are more efficacious re-
spect to haloperidol in the treatment of negative symptoms.9 In 
addition recent studies show as aripiprazole may improve ne-
gative dimension probably for its partial agonist activity at do-
pamine D2 receptors.4,10-12 In contrast, the use of antidepres-
sants in augmentation to antipsychotics did not show a clear 
improvement of negative symptoms.13

The severity of the disorganized dimension is predictive of 
poor outcome,14 non-response to antipsychotics15 and low qu-
ality of life.16 Disorganization and positive symptoms are more 
responsive to first generation antipsychotics than other symp-
toms, although recent data show as atypical antipsychotics are 
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superior to typical antipsychotics in the treatment of disorganiz-
ed symptoms.4 

One of the challenges of the long-term treatment of schizo-
phrenia is the cognitive recovery or at least the maintenance 
of cognitive abilities. Of note, the severity of cognitive deficit 
is one of the most important predictor of long-term outcome 
in patients diagnosed with schizophrenia.17 Most of the avail-
able data seem to indicate some superiority of the atypical an-
tipsychotics respect to first generation antipsychotics in im-
proving cognitive symptoms of schizophrenic patients.18 How-
ever, the size of the cognitive improvement, as well as eventual 
differences between the single atypical antipsychotics, is still 
controversial.19

The existence of an independent depressive psychopatho-
logical dimension in schizophrenics is still debated as the mood 
symptoms usually disappear with the improvement of posi-
tive/negative symptoms in most of patients.20,21 However, few 
studies have investigated the relation between depressive symp-
toms and outcome in schizophrenia.21 The atypical antipsy-
chotics seem to be more effective respect to first generation 
antipsychotics in treating these symptoms.22

The prevalence of an impulsive-aggressive dimension is 
strongly associated with suicidal behaviour in schizophrenic 
patients.23 Several studies show as aggressive behaviour is well 
controlled by first generation antipsychotics, while impulsivi-
ty and suicidal behaviour are better improved by atypical an-
tipsychotics with most of the data about clozapine.24 

Finally, several studies have investigated the relation be-
tween duration of illness and treatment response in schizoph-
renia and most of the results show as this variable influences 
negatively treatment response.25 

Purpose of the present study is to find an eventual associa-
tion between prevalent clinical dimension and antipsychotic 
response in a sample of schizophrenic inpatients. The possi-
ble relation between symptomatic clusters and treatment re-
sponse has a double interest regarding both for research and 
clinical purposes.

Concerning research: it could be helpful for assessing more 
homogenous samples in terms of symptoms and severity of 
illness; Concerning clinical practice: it should be valuable in 
order to detect patients requiring targeted pharmacological 
treatments for preventing poor outcome.

Finally other clinical and demographic variables such as 
duration of illness and age at onset have been taken into ac-
count to investigate the possible relation with acute antipsy-
chotic response.

METHODS 

Fifty-one patients hospitalized at the Department of Psy-

chiatry of the University of Milan were included in the study.

Inclusion criteria
-A diagnosis of Schizophrenia according to DSM-IV-TR (Di-

agnostic and Statistical Manual for Mental Disorders-Text Re-
vision),1

-An acute psychotic episode corresponding to a Positive and 
Negative Syndrome Scale (PANSS) score >50,26

-The patient had to be drug free for at least two weeks,
-Administration of the same antipsychotic mono-therapy 

treatment for at least one week that is considered by some au-
thors a reasonable time to evaluate drug response.27

Exclusion criteria
-Comorbidity with mental retardation or other neurologi-

cal conditions involving Central Nervous System (e.g., cerebral 
tumors),

-Comorbidity with medical diseases (e.g., hypothyroidism) 
or dysmetabolisms causing psychiatric symptoms,

-Medical comorbidity influencing the pharmacokinetics of an-
tipsychotics (e.g., renal failure),

-Co-Administration of drugs that can significantly influence 
the pharmacokinetics of antipsychotics (e.g., antiretrovirals), 

-Combined treatment with antidepressants, mood stabiliz-
ers, benzodiazepines,

-Pregnancy and breastfeeding.
The design of the study was naturalistic and prospective. All 

patients admitted at the acute psychiatric unit and fulfilling the 
DSM-IV-TR diagnostic criteria for schizophrenia (Structured 
Clinical Interview for DSM-IV Axis I)28 were included in the 
study. All patients provided a written informed consent for par-
ticipation to the study and to have the clinical information in-
cluded in their charts and derived by diagnostic interview re-
viewed. The Positive and Negative Syndrome Scale (PANSS),29 
The Calgary Depression Scale for Schizophrenia (CDSS)30 and 
the Clinical Global Impression (severity of illness)(CGIs)31 
were performed at baseline and each 3 days from the admis-
sion.

Of note the different psychopathological dimension were as-
sessed this way:

Positive dimension: positive sub-scale PANSS,
Negative dimension: negative sub-scale PANSS,
Disorganized dimension: sum of the scores of the PANSS 

items conceptual disorganization (P2), difficulty in abstract th-
inking (N5), stereotyped thinking (N7), disorientation (G10), 
poor attention (G11),32 

Cognitive dimension: sum of the score of the PANSS items 
conceptual disorganization (P2), difficulty in abstract thinking 
(N5), stereotyped thinking (N7), tension (G4), mannerisms 
and posturing (G5), poor attention (G11), lack of judgment 
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and insight (G12),33

Depressive dimension: CDSS score,
Impulsive-Aggressive dimension: hostility (P7) and poor im-

pulse control (G14) PANSS scores.
Furthermore the global severity (severity dimension) was as-

sessed thorough the CGIs baseline scores.31

Patients that showed a reduction of at least 50% of the base-
line PANSS scores after 8 days from baseline were defined as 
responders.34 Treatment response was selected as an outcome 
measure.

Descriptive analysis of the whole sample were performed.
The sample was then divided in two groups according to the 

acute pharmacological response and chi-square tests and one-
way analysis of variance (ANOVA) were performed to com-
pare respectively dichotomous and continuous variables be-
tween responders and non-responders.

A first binary logistic regression was performed considering 
psychopathological dimension scores as independent variables 
and antipsychotic response as dependent one. 

A second binary logistic was then performed considering as 
independent variables age at onset and duration of illness, and 
antipsychotic response as dependent one.

For all the analyses, the level of statistical significance was 
set at 0.05 and not corrected. SPSS for Windows (version 18.0) 
was used as statistical program.

RESULTS 

Clinical and demographic variables of the whole sample are 
described in Table 1.

Mean duration of antipsychotic treatment mono-therapy 
was 12.4 days (±6.4 days). Only 14 patients out of 51 (27.45%) 
showed a response after 8 days of the prescribed antipsychotic 
treatment. None of non-responders after 8 days of treatment 
showed response later to the prescribed antipsychotic mono-
therapy. Non-responders did not differ from responders in 
terms of age (F=2.45, p=0.12), age at onset (F=0.22, p=0.64), 
number of hospitalizations (F=1.43, p=0.24), number of at-
tempted suicide (F=0.83, p=0.37), duration of untreated illness 
(F=1.19, p=0.28), duration of hospitalization (F=1.39, p=0.24), 
duration of antipsychotic treatment mono-therapy (F=2.61, 
p=0.11) and PANSS baseline scores (F=3.41, p=0.07). In con-
trast non-responders showed a longer duration of illness re-
spect to responders (15.61 years versus 8.28 years) (F=4.98, p= 
0.03).

Regarding dichotomous variables non-responders were not 
different from responders in terms of gender (χ2=0.001, df=1, 
p=1.00), diagnosis (χ2=5.28, df=3, p=0.14), family history for 
psychiatric disorders (χ2=7.66, df=7, p=0.38), the presence of 
abuse before the onset (χ2=3.11, df=1, p=0.10), type of abuse 

before the onset (χ2=5.31, df=4, p=0.27), the presence of poly-
abuse before the onset (χ2=0.096, df=1, p=1.00), the presence 
of abuse after the onset (χ2=3.94, df=1, p=0.08), type of abuse 
after the onset (χ2=5.95, df=4, p=0.22), the presence of poly-
abuse after the onset (χ2=4.01, df=1, p=0.07), psychiatric co-
morbidity before the onset (χ2=3.78, df=3, p=0.36), psychiatric 
comorbidity after the onset (χ2=0.39, df=1, p=1.00), the pres-
ence of previous suicidal attempts (χ2=2.88, df=1, p=0.09), 
prescribed antipsychotic treatment (χ2=9.87, df=5, p=0.08)
(Table 2 and 3).

Table 1. Demographic and clinical variables of the whole sample

N=51 
N (%) or mean±SD

Gender
Male 33 (64.7)
Female 18 (35.3)

Age (years) 36.76±12.14
Age at onset (years) 23.22±5.97
Diagnostic subtypes

Paranoid 19 (37.2)
Undifferentiated 16 (31.4)
Disorganized 15 (29.4)
Catatonic 1 (2.0) 

Abuse before the onset 
No 35 (68.6)
Yes 16 (31.4)

Duration of illness (years) 13.6±10.88
Abuse after the onset 

No 36 (70.6)
Yes 15 (29.4)

Duration of untreated illness (years) 4.14±4.95
Attempted suicides

No 39 (76.5)
Yes 12 (23.5)

Number of attempted suicides 0.53±1.17
Number of hospitalizations 5.55±6.76
Psichiatric comorbidity before the onset 

None 47 (92.2)
Panic disorder 1 (2.0)
Obsessive-compulsive disorder 2 (3.8)
Anorexia 1 (2.0)

Psychiatric comorbidity after the onset
None 50 (98.0)
Generalized anxiety disorder 1 (2.0)

Duration of untreated illness (DUI) was considered as the time el-
apsing between the onset of schizophrenic illness and the first an-
tipsychotic treatment
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The goodness-of-fit test results (Hosmer and Lemeshow 
Test: χ2=3.08, df=8, p=0.93) showed that the model including 
the baseline dimensional scores as possible predictors of re-
sponse was adequate, allowing for a correct classification of 
80.4% of the cases. In addition, the model was overall signifi-
cant (Omnibus test: χ2=20.65, df=8, p=0.008). Higher scores 
of dyscognitive dimension (OR=0.75, p=0.05) and CGIs (OR= 
0.16, p=0.04) were predictive of non-response. In contrast hi-
gher scores of positive dimension were predictive of response to 
antipsychotics (OR=1.23, p=0.028)(Table 4, Figures 1 and 2).

The goodness-of-fit test results (Hosmer and Lemeshow 

Test: χ2=8.74, df =8, p=0.36) showed that the model including 
duration of illness and age at onset as possible predictors of 
antipsychotic response was adequate, allowing for a correct 
classification of 72.5% of the cases. In addition the model was 
nearly statistically significant (Omnibus test: χ2=5.40, df=2, p= 
0.06). A longer duration of illness was found to be predictive 
of non-response (OR=0.93, p=0.04)(Table 5).

DISCUSSION 

The first datum emerging from this study is that only 27.45% 

Table 2. Demographic and clinical variables in responders and non-responders to the antipsychotic treatment

Non-responders (N=37) Responders (N=14)
N(%) or mean±SD N(%) or mean±SD

Gender
Male 24 (64.7) 9 (64.3)
Female 13 (35.3) 5 (35.7)

Age (years) 38.38±11.93 32.5±12.05
Age at onset (years) 22.97±6.01  23.86±6.05
Diagnosis (subtypes)

Paranoid 12 (32.4) 7 (50.0)
Undifferentiated 10 (27.0) 6 (42.9)
Disorganized 14 (37.8) 1 (7.1)
Catatonic 1 (2.8) 0 (0.0)

Abuse before the onset
No 28 (75.7) 7 (50.0)
Yes 9 (24.3) 7 (50.0)
Duration of illness (years)* 15.62±11.1 8.28±8.51

Abuse after the onset
No 29 (78.4) 7 (50.0)
Yes 8 (21.6) 7 (50.0)
Duration of untreated illness (years) 4.60±5.34 2.91±3.57

Attempted suicide
No 26 (70.3) 13 (92.9)
Yes 11 (29.7) 1 (7.1)

Number of attempted suicides 0.62±1.21 0.29±1.07
Number of hospitalizations 6.24±7.63 3.71±3.12
Psychiatric comorbidity before the onset

None 34 (91.9) 13 (92.9)
Panic disorder 0 (0.0) 1 (7.1)
Obsessive-compulsive disorder 2 (5.4) 0 (0.0)
Anorexia 1 (2.7) 0 (0.0)

Psychiatric comorbidity after the onset
None 36 (97.3) 14 (100.0)
Generalized anxiety disorder 1 (2.7) 0 (0.0)

*statistics: F=4.98, p=0.03; Duration of untreated illness (DUI) was considered as the time elapsing between the onset of schizophrenic illness 
and the first antipsychotic treatment
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of schizophrenic inpatients have a response to antipsychotics 
in agreement with a relatively recent study.9 Secondly, cogni-
tive impairment and global severity of illness seem to be pre-
dictive of lack of response to antipsychotics, while positive di-
mension would be associated with good acute treatment res-
ponse. Regarding the possible relation between clinical vari-

ables and outcome, duration of illness seems to be predictive 
of antipsychotic response. Of note patients with long dura-
tion of illness seem to be less respondent to acute antipsychotic 
treatment respect to patients with a short one. Taken as a whole 
these results show as chronic patients with cognitive impair-
ment are the most challenging for the clinicians, while pa-
tients with a short duration of illness and predominant posi-
tive symptoms present the best treatment response. In light of 
these considerations the low rate of response in our sample 
could be partially explained by the mean long duration of ill-
ness of our sample (13.6 years).

Previous studies have already showed as cognitive impair-
ment and long duration of illness are associated with poor out-
come,17 while predominant positive symptoms are associated 
with good prognosis.7 Of note chronic patients with cognitive 
impairments are likely to show compromised magnetic reson-
ance (MR) images associated with scarce response to antipsy-
chotic treatment.35

Atypical antipsychotics probably prevent the negative effects 
of duration of illness36 so that primary (recognition and treat-
ment of ultra risk populations) and secondary (early treatment 
with atypical antipsychotics) prevention strategies could be 
perhaps the most appropriate strategies to improve outcome of 
schizophrenic patients.37 

Table 3. Mean dosages of prescribed antipsychotics in respond-
ers and non-responders (chlorpromazine milliequivalents)

Antipsychotic
Non-responders

(N=37)
Responders

(N=14)

Quetiapine
Olanzapine
Risperidone
Aripiprazole
Zuclopentixole
Haloperidol

763
535
200
312
243
225
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560
270
133
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Figure 1. Baseline cognitive dimension scores and acute antipsy-
chotic response. *statistics: F=6.82, p=0.012.
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Figure 2.  Clinical Global Impression Severity of Illness (CGIs) ba-
seline scores and acute antipsychotic response. *statistics: F= 
7.34, p=0.009.

*

Table 4. Summary of the statistics for the best-fit logistic regres-
sion model applied (baseline dimensional scores)

Baseline dimensional 
scores

B S.E. Wald df p
Exp 
(B)

Positive 0.205 0.093 4.856 1 0.028 1.227
Negative 0.084 0.078 1.162 1 0.281 1.087
Disorganized -0.210 0.147 2.035 1 0.154 0.810
Cognitive -0.283 0.144 3.873 1 0.05 0.754
Depressive 0.005 0.214 0.001 1 0.981 1.005
Hostility 0.990 0.649 2.324 1 0.127 2.691
Impulsivity -0.174 0.291 0.357 1 0.55 0.840
Severity (CGIs) -1.812 0.897 4.082 1 0.04 0.163
In this analysis the dependent variable was the antipsychotic re-
sponse. B: coefficient, SE: standard error of B, Wald: Wald statistics, 
df: degree of freedom, p: significance, Exp (B): odds ratio. Omnibus 
Test of Model Coefficients: χ2=20.65, df=8, p=0.008

Table 5. Summary of the statistics for the best-fit logistic regres-
sion model applied (age at onset/duration of illness)

Clinical variables B S.E. Wald df p Exp (B)
Age at onset -0.023 0.057 0.155 1 0.693 1.023
Duration of illness -0.076 0.037 4.216 1 0.040 0.926
In this analysis the dependent variable was the antipsychotic re-
sponse. B: coefficient, SE: standard error of B, Wald: Wald statistics, 
df: degree of freedom, p: significance, Exp (B): odds ratio. Omnibus 
Test of Model Coefficients: χ2=5.40, df=2, p=0.06
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The future research should have two main objectives: 
1) an accurate evaluation of the impact of a specific symp-

tomatic dimension on the outcome of schizophrenic patients,
2) to investigate the effect of the pharmacological treatment 

on the biological factors (e.g. neurodegeneration) involved in 
“resistant” patients with poor response to antipsychotics.38

Finally the predominant symptomatic dimension as a spe-
cific predictor of outcome should be introduced in the current 
diagnostic classifications (DSM and International Classifica-
tion Disease-ICD).

The limits of the present study have to be shortly described. 
First the sample size is small and heterogeneous as multiple 
antipsychotics were prescribed. Of note, the variability of the 
antipsychotic treatment has to be taken into account although 
no differences were found between responders and non-re-
sponders. Second confounding factors like the time of evalu-
ation of response (8 days from baseline) or the number of pre-
vious trials with typical antipsychotics, supposedly affecting 
negative and cognitive dimensions, are to be taken into con-
sideration. However, as reported in the results none of the non-
responders showed response later. In contrast to these limits 
the study design is naturalistic and prospective with the ad-
vantage to be close to the clinical practice. In addition in au-
thors’ knowledge no studies have considered all clinical di-
mensions, including the depressive one, to predict acute tr-
eatment response in schizophrenic patients. Studies with larger 
and homogenous samples are needed to confirm these results
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