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EFFECTIVENESS OF CLOZAPINE, HALOPERIDOL
AND CHLORPROMALZINE IN SCHIZOPHRENIA
DURING A FIVE-YEAR PERIOD
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Abstract — Objective: The aim of our study was to evaluate the effects of low doses of clozapine in flexible
regime in comparison with haloperidol and chlorpromazine in long term.  Method: The naturalistic study was
prospective, active-controlled with 325 adult outpatients of both genders (140 females), with mean year age of
34.8 (range 21-57), suffering from chronic schizophrenia. The first onset of illness was at the mean of 27.9 years
(range 17-38), and subjects had the mean year age of 4.110.5 previous relapses. The patients were allocated
to receive haloperidol (105 subjects, dose range 2-15 mg), chlorpromazine (n=105, 100-400 mg) or clozapine
(n=115, 75-600 mg). The scores of psychometric instruments (GWB, PANSS, CGI) were regularly assessed during
5 year period. Results: The sixty-six responders were included in per-protocol analysis: 12,10 and 16 with
positive and 7, 6 and 15 with negative schizophrenic syndrome in haloperidol, chlorpromazine and clozapine
group, respectively. The statistically significant differences in all psychometric scores was found, for both
schizophrenic syndromes, favoring clozapine. The distribution of eighteen different types of adverse events,
which we noted, were significantly different among treatment groups ()’=315.7, df=34, p<0.001). Clozapine
was safer and had fewer adverse effects (average of 0.9 adverse events per patient) than haloperidol (2.7) and
chlorpromazine (3.2).  Conclusions: Clozapine, in low doses of flexible regime, in long term (five years) showed
better effectiveness in chronic schizophrenics with positive and negative symptoms than typical antipsychotics.
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Eficacia da clozapina, haloperidol e clorpromazina na esquizofrenia em um periodo de cinco anos

Resumo - Objetivo: O propésito deste estudo foi avaliar os efeitos de baixas doses de clozapina em regime
flexivel comparando com o uso de haloperidol e clorpromazina por periodo de 5 anos. Método: Um estudo
prospectivo naturalistico, ativo-controlado foi realizado com 325 pacientes com idade média de 34,8 (variancia
21-57). Todos com diagndstico de esquizofrenia. No primeiro surto da doenca os pacientes apresentavam idade
média de 27,9 anos (variancia 17-38) e os surtos subsequentes apareceram em média 4,110,5 anos apés. Os
pacientes foram orientados a receberem haloperidol (105 pacientes com dose entre 2 e 15 mg), clorpromazina
(105 pacientes com dose entre 100 e 400 mg) e clozapina (115 pacientes com dose entre 75 e 600 mg). Os
instrumentos psicométricos utilizados (GWB, PANSS e CGI) foram regularmente empregados durante os 5
anos do estudo. Resultados: Os 66 pacientes respondedores ao tratamento foram incluidos no protocolo de
analise: 12,10 e 16 apresentavam sindrome esquizofrénica positiva e 7, 6 e 15 sindrome negativa esquizofrénica
com haloperidol, clorpromazina e clozapina, respectivamente. Diferengas estatisticas significantes foram
observadas em todas as avaliagdes psicométricas em ambas sindromes esquizofrénicas favorecendo a clozapina.
A distribuicao de 18 tipos de efeitos colaterais observados foi diferente de modo significativo entre os 3
grupos estudados. A clozapina foi a droga que apresentou menos efeitos colaterais. Concluséo: A clozapina
administrada por longo termo em pequenas doses em regime flexivel apresenta melhor eficacia nas sindromes
esquizofrénicas quando comparada a outras drogas antipsicéticas.
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The complexity of the long-term course of schizo-
phrenia is confirmed in numerous researches'. When we
consider pharmacological treatment of schizophrenia, it
is quite clear that it represents one of the main dilem-
mas in psychiatric practice. The complexity of the prob-
lem is confirmed during a half-century struggle to find
the drug with the best efficacy with minimal adverse ef-
fects in the treatment of schizophrenics. The activities
in the field paralleled the researches in neurobiology of
schizophrenia particularly neurophysiology, biochemistry
and receptor pharmacology. The discovery of neurolep-
tic agents in 1950s was revolutionary and their introduc-
tion in clinical practice in 1960s allowed ex juvantibus ap-
proach to the understanding of the nature and function
of dopaminergic pathways, which were the dominant tar-
get of these drugs.

The researches also showed that neuroleptics and oth-
er antipsychotic agents changed schizophrenia. They are
specific for one or few symptoms but not for the disease
per se"’. Until 1980s the main therapeutic approach was
diminishing clinical modalities, symptoms in psychopa-
thology like hallucinations, delusions and thought distur-
bances. With the works of Crow and associates in the ear-
ly 1980s and the concepts of dividing schizophrenia into
type | and type II” the new dilemmas emerged. The main
problem was the question of chronic schizophrenia, par-
ticularly negative symptoms’. This gap between drug effi-
cacy and the clinical need opened the possibility for fur-
ther basic and clinical researches to define more valid and
predictive criteria for antipsychotic use within both typ-
ical and atypical classes”.

Typical, incisive antipsychotic drugs were not capable
to fulfill demands in the cure of negative schizophrenia, or
they did it partially and with a lot of adverse effects. The
introduction of novel, polyvalent, atypical antipsychotics
opened an exciting research area, which dominated in both
clinical and research practices during the late 1980s, and
early 1990s. Both classes block a lot of amine receptors, but
main differences emerged in dopaminergic D, pathways.
The classical neuroleptics are strong D, antagonists but
they display considerable affinity to other main neurotrans-
mitter systems in brain. On the other hand, the atypical
ones show less affinity for dopamine receptors, particular-
ly for D,, but potently ameliorate other receptor types®®.

After decades of basic and clinical researches, clozap-
ine has been established as a standard for the most severe
type of this disorder, the treatment-resistant schizophre-
nia, as well as for chronic, frequently relapsing patients.
However, there are still many debates about supremacy of
other atypical drugs over earlier medication. In addition,
mixed forms of disease in which positive and negative
syndromes exist in parallel are still inadequately treat-
ed. It seems that heterogeneity of this subpopulation of
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schizophrenics was the basis of the problem. Unfortunate-
ly, these patients dominate in clinical practice and, obvi-
ously, they must be individually treated. The treatment al-
gorithms, which are very useful for well-established and
differentiated forms of schizophrenia, have little practi-
cal benefit. Further, similar long-term studies with clozap-
ine are scarce and different from ours; for example they
were of retrospective nature’, having different study pop-
ulation (e.g. females)®, including wide durations of follow-
ups’® or aiming at isolated outcomes™.

Taking all this into account, our primary aims were to
investigate the efficacy of three neuroleptics with differ-
ent structure and pharmacological and clinical profile in
the course of schizophrenic disorder in long term treat-
ment, including the safety of the study medication in
both positive and negative types of schizophrenia. The
aim of our study also was to differentiate the effects of
low doses of clozapine in flexible regime in comparison
with two typical neuroleptics, haloperidol and chlorpro-
mazine in long term.

METHOD

The clinical study was prospective, active-controlled with
outpatients suffering from schizophrenia and the follow up of 5
years. Inclusion criteria were: adults over 18 years of age, both of
genders, diagnosis of schizophrenia established by DSM-IV crite-
ria, the presence of positive and negative symptoms, previously
treated with antipsychotics which were inefficient and with the
history of side effects. Previous antipsychotic drugs were differ-
ent from the study antipsychotics. Exclusion criteria were: under
18 years of age, treatment naive schizophrenics, pregnant wom-
en, significant mental and/or somatic co-morbidity, schizophre-
nia lasting for 10 years or more and refusal of the patients them-
selves or her or his legal representative to participate in the
study. The study was conducted during the period between 1998
and2003 at the Psychiatry Clinic of the Clinical Center Kraguje-
vac. The allocation of the patients in three study arms followed
pragmatic (naturalistic) design". It means that treatment alloca-
tion of study subjects was only governed by clinical practice cri-
teria in our country, not by subject study status. Therefore, the
patients were treated within the setting of regular clinical prac-
tice, at the cost of study which was incorporated into regular
National Health Service funding scheme, and there was no need
for any sponsorship (e.g. drugs, research stuff, psychiatrists).

The number of previous schizophrenia relapses, regardless to
which antipsychotic drugs were previously prescribed, was the
main criterion for particular antipsychotic choice. Haloperidol
was assigned to patients having <5 relapses in the previous dis-
ease course and not receiving haloperidol before. Chlorprom-
azine was assigned to patients having <5 relapses in the previous
disease course not receiving chlorpromazine before. The patients
were allocated to clozapine if they had had five or more relapses
in the previous disease course (not receiving clozapine before),
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as these patients were considered to be treatment-resistant. The
presence of mild-to-moderate concomitant disease which could
be worsened by study medication (e.g. metabolic syndrome, ev-
idence of arrhythmias or ischemic heart disease, cardiomyopa-
thy) was considered not to be any contraindication per se for
study drugs and the patients with these disorders were initial-
ly treated with lower-doses of antipsychotic drugs with closer
clinical follow-up every six months. They were allowed to have
concomitant medications prescribed by appropriate specialist
except for the interactions with haloperidol, chlorpromazine or
clozapine. The drugs were used in approved indications and dose
regimens. Participation in the study was completely voluntary,
informed consent was obtained, and ethical principles were in
accordance with Helsinki Declaration. The study design was con-
sidered and accepted by ethical board of the Psychiatry Clinic.

The three drugs were used as active treatment in mono-ther-
apy. The first group of patients received haloperidol, in dose
range 2—15 mg, daily, orally. The second group received chlo-
rpromazine, in dose range of 100-400 mg, daily, orally. The final
group received clozapine, in dose range 75-600 mg, daily, oral-
ly. Dose ranges were chosen according to the usual practice in
our country” and in accordance with some other authors®. Doses
of all three drugs were adjusted according to clinical response.
Daily doses were administered in one or more (generally in 2-3)
portions. Other medications were used according to the clinical
need, but this excluded other antipsychotic drugs.

The clinical efficacy was established using the following
psychometric instruments: Positive and Negative Syndrome
Scale-PANSSP, Clinical Global Impression Scale-CGI™ and Gen-

Schizophrenia: clozapine, haloperidol, chlorpromazine
Ravanic et al.

eral Well-Being Scale-GWB". The scale scores were calculated
at baseline, after 6 weeks, 3 months, 12 months and annually.
Aftermath, a number of patient visits was adjusted according
to clinical need. In general, the visits at treatment introduction
were weekly and after satisfactory clinical response, monthly.
The safety of treatment was evaluated by CGI (subscale for re-
cording and assessing every adverse clinical event). The patients
were withdrawn from the study in the case of: no satisfactory
clinical response, serious adverse effects or a patient withdrew
on his or her own will.

Assessment of the general status (GWB) was estimated in
the scale and scored by the psychiatrist from 0 (the worst) to
110 (the best). The PANSS scale scores were used to assess pos-
itive symptoms (PANSS-P), scored from 7 (the best) to 49 (the
worst), negative symptoms (PANSS-N) scored from 7 to 49 and
general psychopathology (PANSS-G) scored from 16 to 112. The
CGl scale was used to score: a) severity of illness (SI) which de-
fined the severity of illness, from 1 (normal) to 7 (most extremely
ill), b) global improvement (Gl), from 1 (very much improved) to
7 (very much worse) c) therapeutic effect (TE) from 1 (unchanged
or worse) to 4 (vast improvement), and d) adverse effects (AE),
from 1 (none) to 4 (outweigh therapeutic effect). Efficacy index
(El) was calculated by dividing the mean TE score with the mean
AE score (EI=TE/AE).

The study data was analyzed by the methods of descrip-
tive statistics, t-test (for continuous numeric variables) and chi-
square test (for frequencies)'®. Hypothesis testing was done in
two-sided procedure where the level of statistic significance was
established at p<0.05.

Table 1. Demographic and clinical properties of the study population.

Variable

Haloperidol group

Chlorpromazine group Clozapine group

Number of subjects
Mean age at disease onset (range)

Mean age at study onset (range)

105 (100%)
29.09 (17-41)
34.71(23-57)

Gender (m/f) 70/35
(66%/34%)
Dominant negative symptoms 35 (34%)
Dominant positive symptoms 70 (66%)
Previous relapses 37105
Mean daily doses, mg (range)
During T** year 9.2 (6-15)
During 5" year 49 (2-12)
During all study 6.8 (2—15)
Withdrawals at 1 year (n) 31
Withdrawals in 2-5 years (n) 55
Included in per-protocol analysis (n) 19 (18.1%)
7 negative
12 positive

105 (100%)
28.09 (19-38)
38.52 (21-56)

60/45
(57%/43%)

40 (38%)
65 (62%)
39+0.6

358.4 (100-400)
212.8 (100-350)
294.5 (100-400)

35
54

16 (15.28%)
6 negative
10 positive

115 (100%)
24.52 (19-32)
33.60 (24-55)

55/60
(48%./52%)

50 (44%)
65 (56%)
53+0.5

443.6 (150-600)
158.4 (75-450)
198.4 (75-600)

27
57

31(26.9%)
15 negative
16 positive
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Table 2. The psychometric scores in the haloperidol group.
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Years GWB PANSS-P PANSS-N PANSS-G Sl Gl El
Haloperidol group with dominant SCH+
0 32.8 30.38 20.08 51.46 515 - -
17.04 +6.92 +5.62 +15.81 +1.08
1 48.12 23.86 16.62 45.77 477 3.25 0.79
+10.59 1591 +3.99 1946 +1.38 +0.88 +0.22
5 53.46 2213 15.94 42.08 4.2 3.07 0.89
+15.39 +6.13 +3.65 1918 +1.06 +0.8 +0.26
Haloperidol group with dominant SCH-
0 4037 205 245 41.25 4.56 - -
+8.48 +6.15 +6.13 +12.55 £1.15
1 4775 18.5 22.45 39.54 418 3.25 0.71
+13.33 +4.47 154 +11.27 10.98 10.66 +0.18
5 55.82 17.42 19.5 37.21 3.87 3 0.76
116.52 14.44 14.63 18.06 10.8 +0.73 +0.17

The values represent the mean (tstandard deviation); GWB: assessment of general status; PANSS-P: positive symptoms; PANSS-N: negative symptoms;
PANSS-G: general psychopathology; Sl: severity of illness; Gl: global improvement; El: Efficacy index; SCH(%): dominant positive/negative symptoms.

Table 3. The psychometric scores in the chlorpromazine group.

Years GWB PANSS-P PANSS-N PANSS-G N Gl El
Chlorpromazine group with dominant SCH+
0 39 28.79 20.57 48.36 49 - -
1.7 +6.7 +6.04 +13.06 +1.25
1 49.64 23.86 18.86 38.93 4.22 3.36 0.69
t14.4 +6.12 +5.75 +8.21 +1.27 +0.84 +0.19
5 59.43 2114 171 3793 4.15 3.26 0.71
+16.05 +5.71 +5.09 +9.97 +0.98 +0.84 +0.17
Chlorpromazine group with dominant SCH—
0 37.29 19.29 2314 43 4.61 - -
+10.52 154 +6.71 +11.67 +1.16
1 49.29 17.71 20.57 3945 4.02 3.21 0.73
+14.5 +4.51 +5.97 +10.08 +0.93 +0.93 +0.17
5 51.73 16.72 17.85 381 3.82 295 0.81
+15.05 +4.07 +4.71 +8.44 +0.87 +0.7 +0.18

The values represent the mean (tstandard deviation); GWB: assessment of general status; PANSS-P: positive symptoms; PANSS-N: negative symptoms;
PANSS-G: general psychopathology; Sl: severity of illness; Gl: global improvement; El: Efficacy index; SCH(1): dominant positive/negative symptoms.

RESULTS

The main demographic and clinical properties of the
patients are presented in Table 1. In general, no significant
heterogeneity among treatment groups was found and
the groups were comparable according to the main clini-
cal and demographic properties, at baseline.

The scores of psychometric variables are presented
in details in Tables 2, 3 and 4. The mean difference be-
tween PANSS positive and negative sub scores was 29.1%.
For the purpose of calculation, three values of the total
scores were used, at baseline, after a year and 5 years of
treatment, according to the long-term outcome tracing. In
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general, the results showed the difference between study
medications efficacy and the greatest and statistically sig-
nificant clozapine efficacy. However, haloperidol and chlo-
rpromazine were also efficacious, but with response vari-
ability in patients with positive and negative symptoms.

In the patients with positive schizophrenic syndrome,
the comparison of clozapine with haloperidol and chlo-
rpromazine showed greater efficacy of the former and
statistical significance in the difference of all psychomet-
ric scores. However, in the PANSS-N sub scores and CGI-
Sl sub scores clozapine showed highly significant differ-
ence in effectiveness. In the patients with negative schizo-
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Table 4. The psychometric scores in the clozapine group.
Years GWB PANSS-P PANSS-N PANSS-G Sl Gl El
Clozapine group with dominant SCH+
0 32.62 3215 24.24 52.77 5.74 - -
17.83 16.93 1575 +13.72 +1.22
1 5731 2331 18.38 40.62 432 2.86 215
+15.47 15.54 +4.96 +10.91 +1.21 +0.75 +0.58
5 5915 2197 15.88 36.12 391 2.25 32
112.42 1527 13.49 +9.53 +1.01 +0.55 +0.71
Clozapine group with dominant SCH—
0 40.2 224 244 44.6 4.8 - -
111.26 16.27 16.59 +11.08 +1.2
1 574 18.8 18 33.75 3.62 24 2.09
112.34 1545 14.76 19.13 10.97 10.62 10.49
5 69.2 16.48 15.12 30.8 3.2 2.2 31
116.58 +4.86 4.4 18.72 +0.95 +0.54 +0.75

The values represent the mean (tstandard deviation); GWB: assessment of general status; PANSS-P: positive symptoms; PANSS-N: negative symptoms;
PANSS-G: general psychopathology; Sl: severity of illness; Gl: global improvement; El: Efficacy index; SCH(+): dominant positive/negative symptoms.

Table 5. Safety profiles of study drugs.

Haloperidol Chlorpromazine Clozapine

Adverse effects N % N % N %
Dystonia 67 303 22 6.7 1 1.0
Akathisia 55 249 47 14.2 1 1.0
Bradikinesia 16 72 68 20.6 14 14.6
Rigor 52 235 19 5.8 0 0.0
Tremor 27 12.2 24 73 2 21
Dyskinesia 32 14.5 12 3.6 0 0.0
Sedation 2 09 28 85 20 20.8
Convulsion 3 14 3 09 1 1.0
Anticholinergic effects 2 0.9 27 8.2 12 12.5
Hypersalivation 2 09 6 1.8 n 15
Hypotension 5 23 42 127 13 13.5
Arrhythmia 1 0.5 5 15 3 31
Blood dyscrasia 2 09 5 15 9 9.4
Hyperprolactinemia 12 54 9 27 1 1.0
Weight changes 3 14 8 24 4 42
Dyslipidemia 4 1.8 4 12 2 21
Glucose intolerance 1 05 1 03 2 21
Skin reactions 2 09 4 12 1 1.0
Total 221 100 330 100 96 100
Number of adverse 27 3.2 09

events per patient

N: number of patients experiencing the reaction; distribution significantly differed (x?=315.7, df=34, p<0.001).
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phrenic syndrome, the comparison of clozapine with
haloperidol and chlorpromazine showed much great-
er efficacy of the former and greater statistical signifi-
cance in the difference of all psychometric scores. There-
fore, the t-test values of differences for mean absolute
changes of psychometric scores between haloperidol
(n=12) group and clozapine group (n=16) in positive schizo-
phrenic syndrome at the final visit (after 5 years of treat-
ment) for GWB, PANSS-P, PANSS-N, PANSS-G, PANSS-T,
and Sl were 2.21 (df=26, p<0.05), 2.11 (df=26, p<0.05), 2.94
(df=26, p<0.01), 2.71 (df=26, p<0.05), 2.76 (df=26, p<0.05),
and 2.85 (df=26, p<0.01), respectively. The t-test values
for the same scales in negative schizophrenic syndrome
(7 and 15 patients) were 2.86 (df=20, p<0.01), 2.87 (df=20,
p<0.01), 2.85 (df=20, p<0.01), 3.84 (df=20, p<0.01), 3.22
(df=20, p<0.01), 2.97 and (df=20, p<0.01). The t-test val-
ues of differences for mean absolute changes of psycho-
metric scores between chlorpromazine (n=10) group and
clozapine group (n=16) in positive schizophrenic syndrome
at the final visit (after 5 years of treatment) for GWB,
PANSS-P, PANSS-N, PANSS-G, PANSS-T, and SI were 2.15
(df=24, p<0.05), 2.37 (df=24, p<0.05), 2.88 (df=24, p<0.01),
2.43 (df=24, p<0.05), 2.64 (df=24, p<0.05), and 2.89 (df=24,
p<0.01), respectively. The t-test values for the same scales
in negative schizophrenic syndrome (6 and 15 patients)
were 3.12 (df=19, p<0.01), 3.42 (df=19, p<0.01), 2.91 (df=19,
p<0.01), 3.89 (df=19, p<0.01), 3.41 (df=19, p<0.01), and 3.14
(df=19, p<0.01), respectively.

More adverse effects were reported in the chlorpro-
mazine group (3.2 drug adverse reactions per patients),
than in subjects who received haloperidol (2.7) and clo-
zapine (0.9) (Table 5). The difference in the types of ad-
verse effects frequency was highly statistically signifi-
cant (x?=315.7, df=34, p<0.001). Adjuvant medication was
used only in the case of adverse reaction treatment when
other measures were ineffective (e.g. dose adjustment).
Hence, concomitant drugs were used intermittently if re-
action was of moderate-to-severe intensity. Anticholin-
ergic drugs were used for the treatment of extrapyrami-
dal reactions in total of 55 patents receiving haloperidol
(52.4%), 61 patients receiving chlorpromazine (58.1%) and
29 patients receiving clozapine (27.6%). Benzodiazepines
were used for the treatment of both extrapyramidal re-
actions and anticonvulsants in total of 31 patents receiv-
ing haloperidol (29.5%) 38 patients receiving chlorprom-
azine (36.2%), and 7 patients receiving clozapine (6.7%).
Non-benzodiazepine hypnotics were used in total of 36
patents receiving haloperidol (34.3%), 3 patients receiv-
ing chlorpromazine (2.9%) and 2 patients receiving clo-
zapine (1.9%). Sympathomimetics were used as vasocon-
strictors in the case of profound hypotension in total of 3
patents receiving haloperidol (2.9%), 31 patients receiving
chlorpromazine (29.5%) and 39 patients receiving clozap-
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ine (37.1%). The difference among the drugs in the use of
adjuvant medication was highly significant (3°=84.8, df=6,
p<0.001).

DISCUSSION

Our results showed that clozapine, in low doses of
flexible regime, in long term, in chronic schizophrenics
with positive and negative syndrome was significantly
more effective in comparison with typical antipsychot-
ics, haloperidol and chlorpromazine. In two psychomet-
ric modalities of positive syndrome, PANSS-N and CGI-SI,
clozapine showed even greater effects. It means that clo-
zapine was more effective drug in reducing manifest psy-
chopathology in positive schizophrenic syndrome, mak-
ing them more socially adaptable, as indicated in gener-
al well being mode. The effects of clozapine in negative
schizophrenic syndrome were similar but with much great-
er magnitude than in positive syndrome.

It is well reported that in randomized clinical trials
clozapine was more effective than comparator, typical an-
tipsychotic drug particularly in treatment-resistant cases".
In addition, patients were more satisfied with clozapine
treatment than with typical neuroleptic treatment®. Clo-
zapine also significantly reduces suicidal, aggressive and
impulsive behavior”. However, the recent meta-analysis
revealed that, within the clinical trial setting, the benefits
of clozapine compared with conventional treatment may
not be as extensive as previously thought®. The insuffi-
cient duration of the follow-up, heterogeneity between
clinical trials and disclosed or hidden commercial conflict
of interests may bias earlier reports. In addition, the ef-
fectiveness of typical neuroleptic drugs in long-term, real
clinical practice could be substantially compromised with
the development of many adverse effects, particularly
extrapyramidal reactions. The pragmatic trial design, for
which the renewal of interest is noted”, represents suit-
able model in searching for enduring outcomes. Certainly,
our results showed great statistical difference in the fre-
quency of adverse effects after five years, when clozapine
and comparators are considered. In the long-term study,
clozapine showed fewer and fewer side effects in time,
which influenced its clinical efficacy as perceived by both
the patient and clinician. Other authors also address the
need for long-term pragmatic community trials in which
the effectiveness of clozapine should be investigated par-
ticularly in special patient populations”. In a study similar
to ours, it has also been reported that clozapine had very
positive clinical effects during five-year period®.

Our results, concerning the safety profile of clozapine,
are in agreement with other studies within ambulatory,
long-term setting”. Neither the cases of significant blood
disorders nor the cases of muscle damage were detected in
our patients. Similarly, only in 2.1% of medically healthy pa-



Arq Neuropsiquiatr 2009;67(2-A)

tients with schizophrenia treated with clozapine on a long-
term basis, the signs of myotoxicity were found™. In an-
other study, tachycardia, hypotension and sedation disap-
peared during the initial phase of treatment (i.e. 4—6 weeks),
as tolerance developed with continuation of therapy™. In
our study we were not particularly concerned with specific
measures of the patients’ quality of life. However, our ap-
proach followed the clinical effects of clozapine in multi-
dimensional pattern, as others suggested”. Overall, all mea-
sures confirmed the effectiveness and safety of clozapine.

The selection bias, high drop out rate and mean doses
are potential study limitations. The patients in clozapine
group had some more relapses at baseline and somewhat
higher psychometric scores, but this was not statistically
significant. Nevertheless, this fact might suggest the pres-
ence of a selection bias which could potentially distort
final results. However, the bias did not diminish the clo-
zapine efficacy at the end of study, likely due to its more
polyvalent, unique receptor pharmacology than other an-
tipsychotic drugs®. The selective changes in neurotrans-
mission produced by clozapine antipsychotic action were
rather time-dependent than dose-dependent, which may
be a reason of delayed therapeutic activity” and also the
effectiveness of moderate to low doses in our study.

In our study, the high drop out rate noted, but this
fact correlates well with other studies in both first-epi-
sode schizophrenia®® and particularly chronic schizophren-
ic patients”. The most frequent reasons for discontinua-
tion were a drug’s insufficient effectiveness, adverse ef-
fects, or the patient’s noncompliance. Therefore, as it is
well-known that drop out rate, in general, was rather high
and increased during the study, we analyzed responsive
subjects only (per-protocol analysis) because we were in-
terested only in drug effectiveness on subtitle psychomet-
ric modalities but not in drug’s effects on the whole study
population. In randomized controlled trials, high doses of
the second generation of atypical antipsychotics including
clozapine were used to produce all or almost all the clini-
cal responses for the drug™®. Although in rare cases we used
very high doses, in the majority of patients clozapine mean
doses were smaller. However, our study was performed in
naturalist settings in which flexible, rather fixed doses are
more appropriate”. Other studies confirmed the effective-
ness of clozapine in flexible dose schedules during the long
term therapy”, and also including very small doses®.

In conclusion, the long term, five-year use of low dose
of atypical antipsychotic, clozapine, in flexible regime,
gives satisfying clinical effectiveness and shows its supe-
riority to haloperidol and chlorpromazine. The safety pro-
file of clozapine was better than other study drugs. Our
study confirmed the need for designing and conducting
the long-term, clinical studies in naturalistic, routine clini-
cal practice settings with multidimensional approach.
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