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Abstract 

Altamura, Carlo A., Fulgenzio Colacurcio, Massimo C. Mauri, Anna R. Moro and Fedele 

De Novellis: Haloperidol Decanoate in Chronic Schizophrenia: A Study of 12 Months with 

Plasma Levels. Prog. Neuro-Psychopharmacol. & Biol. Psychiat. 1990, 14: 25-35 

1. Clinical activity, extrapyramidal side-effects were evaluated in 22 schizophrenic 

out patients diagnosed according to DSM III and treated with haloperidol decanoate 

(50-300 mg i.m. monthly dose) for 12 months. 

2. BPRS total scores did not show significant fluctuations showing a clinical stability 

of the patient population. 

3. Patients with a duration of illness z- 10 yrs (Group 2) showed significant (p-zO.Ol! 

higher EPSE total scores compared to those with a duration of illness cl0 yrs 

(Group 1). 

4. A positive correlation was found between the administered dose and haloperidol plasma 

levels. 

5. Patients from Group 2 reached the steady-state more slowly and showed a lower total 

L/D ratio compared to those from Group 1. 

6. The pharmacokinetic approach seems desirable in order to adjust the dose and avoid 

schizophrenic relapses. 

Keywords: haloperidol decanoate, pharmacokinetics, schizophrenia. 

Abbreviations: brief psychiatric rating scale (BPRS), catatonic (Cl, disorganized CD), 

diagnosis (DG), extrapyramidal side-effects rating scale (EPSE), haloperidol (HL), 

haloperidol decanoate (HL-D!, level/dose ratio (L/D), not performed (NP), paranoid (PI, 

plasma levels (PL),patient (PT!, standard deviation (SD!,undifferentiated (U!, years (yrs). 

Introduction 

Haloperidol (HL), a widely used antipsychotic drug, is now available in its depot 

preparation, haloperidol decanoate (HL-D). 

Several clinical studies have demonstrated the efficacy of this ester in reducing 
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schizophrenic relapses, but fewer studies have considered pharmacokinetic patterns as 

well (Deberdt et al 1980, De Buck et al 1981, De Cuyper et al 1986, Reyntjens et al 1982, 

Viukari et al 1982). Concerning pharmacokinetics, the intramuscular injection of HL-D 

gives subtained high plasma concentrations with a half-life of about 3 weeks (Reyntjens 

et al 1982). The release from the injection site seems to be a rate limiting step for 

the duration of action (about 4 weeks) of the injection. The steady-state seems to be 

achieved within 2-4 months (see Beresford and Ward for review, 1987). Moreover, follow- 

up studies lasting more than 6 months including evaluations of the clinical efficacy, 

side-effects and plasma levels monitoring, are scanty for this drug. 

The aim of this study was to evaluate clinical activity, extrapyramidal side-effects 

of HL-D and HL plasma levels in relation to the duration of illness in chronic schizo- 

phrenic patients treated with HL-D during a follow-up period of 12 months. 

Methods 

The study has beenperfonmzdina"naturalistic" setting since the HL-D monthly dose and 

drug combinations were left up to the physicians who had patients in charge. Moreover 

they were not aware of the aim of the study and of HL plasma levels determination. 

i) Population 

22 schizophrenic out-patients of both sexes (14 male and 8 female), with age ranging 

from 16 to 62 years (yrs)(mean age 40.27 ? 12.92 SD), diagnosed according to DSM III (8 

disorganized, 9 undifferentiated, 3 paranoid, 2 catatonic), with mean duration of ill- 

ness of 13.45 yrs f. 8.90 SD, were followed up for 12 months (Table 1). The patients were 

divided into two groups according to the duration of illness: in Group 1 the duration 

of illness ranged from 1 to 10 yrs (mean 5.30 yrs + 3.71 SD) and in Group 2, from 12 to 

31 yrs (mean 20.25 2 5.39 SD). 

Patients suffering from organic disorders, drug addiction or alcoholism or tardive 

dyskinesia were not included in the study. 

ii) Drug Administration 

Each patient received a monthly HL-D dose ranging from 50 to 300 mg i.m. (158.6 mg +- 

5.73 SD; 2.25 mg/kg + 0.83 SD) for 12 months. Patients from Group 1 were given a mean 

dosage of 2.04 mg/kg 2 0.62 SD and patients from Group 2 a mean one of 2.42 mg/kg + 0.97 
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SD. No other drugs were associated except for anticholinergics in case of dire necessity. 

All patients had been receiving conventional neuroleptics (mostly HL) for at least 3 

months before starting treatment with HL-D. In Group 2. all patients had previously 

received neuroleptic associations. 

iii I Clinical Assessment 

Psychopathological features and extrapyramidal side-effects were evaluated at months 

1, 3, 6, 12 using the Brief Psychiatric Rating Scale (BPRS)(Overall & 

Extrapyramidal Side Effects Rating Scale (EPSE)(Simpson & Angus 1970) 

Gorham 1962) and 

respectively. 

iv) HL Determination 

HL plasma levels were monitored using a gaschromatographic method (Abernethy et al 

1984) at months 1, 2, 3, 6, 12. From patient 21 and 6 HL plasma levels were obtained 

also during the first month of treatment, at times 1, 2, 3, 6, 12, 24, 28 days after the 

injection. 

v) Statistical Analysis 

The analysis of variance was performed using the ANOVA procedure of SAS package (1979) 

completed by the SNK test (Student-Newman-Keuls) for multiple comparisons. Regression 

analysis was performed on data from months 1, 6 and 12. 

Results 

i) Clinical Data 

In all patients, BPRS total scores did not show significant fluctuations over the 

lenght of the study (Fig 1). 

Drop-outs were 4 (patients 4, 7, 9 after 6 months and patient 2 after 8 months) all 

due to lack of compliance in coming to the scheduled check-up visits. 

Basal BPRS values did not differ significantly in the two Groups. Concerning positive 

(grandiosity, suspiciousness, hallucinations, unusual thought content) and negative 

(emotional withdrawal, depressive mood, motor retardation, blunted affect) symptoms, the 

former were more present in patients from Group 1 and the latter in patients from Group 

2 (negative/positive total score ratio: 0.96 vs 1.23). During the study BPRS total 

scores from Group 1 showed a significant amelioration (p-=0.01) from the third month, 
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TIME (months 1 

Fig 1. Patterns of total BPRS scores (mean values) recorded during the course of the 

study for Group 1, Group 2 and all patients, indicating no significant fluctuations in 

BPRS for all patients and Group 2. Only for Group 1 there was a significant decrease 

60 
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-. 0 *- Group 1 
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Fig 2. Patterns of total EPSE scores (mean values) recorded during the course of the 

study for Group 1 and Group 2, indicating a significant difference (*pcO.Ol) between 

them. Only for Group 2 there was a significant decrease (Ap~O.01 vs month l! in the 

EPSE score at the end of the study. 
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lacking in Group 2 which also showed a higher inter-individual variability in BPRS scores 

compared to Group 1 (Fig 1). 

EPSE total scores did not show significant changes during the monitored period.Patients 

from Group 2 showed significant higher EPSE total scores compared to those of Group 1 

(p<O.Ol)(Table 2, Fig 2) and a significant EPSE amelioration at 12 month (p-=0.01 vs 

month l)(Fig 2). 

For all patients,a highly significant correlation was found between BPRS and EPSE total 

scores at month 1 (r = 0.55, p<O.Ol), and at month 12 (r = 0.74, p-=0.01). 

ii) Pharmacokinetic Data 

HL plasma levels ranged from 1.5 to 8.2 ng/ml (mean 4.31 i 1.004 SD) (Table 1). 

Fig 3 shows the kinetic curves obtained in the first month of treatment in two subjects 

(21 and 6): peak plasma concentrations were observed at the third day from injections. 

All patients achieved HL steady-state plasma levels between the third and sixth month 

of treatment. Patients from Group 2 showed a higher interindividual variability in 

plasma levels and reached the steady-state more slowly than those from Group 1, as also 

shown by the patterns of L/D ratios (Fig 4). Patients from Group 2 showed a lower total 

L/D ratio compared to Group 1 (Table 2). 

A positive correlation was found between the administered dose and HL plasma levels (at 

month 6, r = 0.71 p-=0.01 and at month 12, r = 0.86 pr0.01). No correlation between BPRS 

or EPSE and plasma levels was observed. 

Discussion 

i) Clinical Data 

The patient population proved relatively stable in clinical terms. BPRS, in fact did 

not show significant fluctuations during the follow-up period, although interindividual 

variability was higher in patients with longer duration of illness. 

Our study already shows that duration of illness can influence the clinical outcome, 

since the longer the disease, the fewer improvement recorded in the patients during the 

follow-up period. This could be due to the clinical course of the disease itself (mostly 

characterized by negative symptoms) and/or to the influence of duration of the illness 

on the pharmacokinetics of HL, as discussed later. 
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I I I I I I 1 I ‘_ /- 
2 4 6 6 10 12 14 16 16 20 

TIME (days 1 

Fig 3. The kinetic profiles of HL-D after the first injection, for two patients (A = 
PT 21, B = PT 6). 

Table 2 

The Variables Characterizing the Two Groups of Patients 

Mean It SD 
II 

Patients (N) 1 Cl 

Age (y-s) 29.2 + 8.86 

Duration of illness 5.3 * 3.71 

Dose (mg/kg) 12.03 + 0.61 

BPRS 

EPSE 

22.4 5 5.22 

1.18 + O.lcJ 
I 

Plasma level5 (ng/ml) 4.44 5 0.68 

LID ratio le.43 * 0.+3 

12 I II 

49.5 * 7.07 < 0.001 

20.2 i 5.39 < 0.001 

2.42 f 0.97 N.S. 

37.2 f 13.19 < 0.001 

1.64 f 0.21 c O.ClOl 

4.19 +- 1.22 N.S. 

1.89 +- 6.47 < 0.03 1 

The higher extrapyramidal symptaae scores in Group 2 could be linked to the previous 

treatments (neuroleptic combinations) and differences in age. This means that HL-D mono- 

therapy produced fewer side-effects compared to neuroleptic combination therapies 

(Youssef 1983). The positive correlation between BPRS and EPSE total scores could be 
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q Group 1 

0 Group 2 

1 

* PC 0.01 

r, 

6 12 

TIME (months) 

Fig 4. The pattern of the L/D ratios (mean values) recorded in the course of the study 

for Group 1 and Group 2 indicating a significant increase (*pcO.Ol vs each previous 

value) until the second month for Group 1 and the sixth month for Group 2. 

ascribed to the influence of extrapyramidal side-effects on psychopathological features, 

particularly depressive ones, as known for conventional neuroleptic drugs as well 

(Altamura et al 1989). In other words, prevention and treatment of unwanted extrapyra- 

midal side-effects could possibly contribute to a better clinical response in schizo- 

phrenia, avoiding the so-called "akinetic depression (Van Putten et al 1984) due to 

neuroleptics mediated extrapyramidal symptoms. 

ii) Pharmacokinetic data 

Plasma levels were significantly related to the administered dose, as reported by 

others (De Buck et al 1981, De Cuyper et al 1986, Parent et al 1981, Reyntjens et al 

1982). This indicates reduced interindividual variability in drug bioavailability due to 

the lack of "first pass effect". The steady-state was reached after about three months' 

treatment, and during this period the L/D ratio was lower than during the following 

months of treatment. This finding could provide grounds justifying a higher relapse rate 

during the early phase of the therapy with HL-D in subjects shifting from conventional to 
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long-acting preparations, particularly in patients with a long lasting duration of ill- 

ness. In accordance to this finding higher doses of HL-D should be administered during 

the early phase of treatment with the long-acting drug as reported by De Cuyper et al 

(1986). 

The duration of the illness seems to be a factor capable of influencing HL-D kinetics. 

In fact, subjects with longer duration of the illness needed higher doses to achieve 

plasma levels comparable to those of patients with a shorter clinical history and showed 

a higher interindividual variability in plasma levels and in the time required to achieve 

steady-state plasma concentrations. This could be attributed to the age phenomenon and 

probably reflecta- ~&ability in -metabolism (Cheng et al 1987). 

Effective maintenance HL plasma levels in our sample were lower than those reported 

for acute psychotic relapses (from 5 to 15 ng/ml)(#avroidis et al 1983. Potkin et al 

1985, Smith et al 1985, Van Putten et al 1988). Moreover the poorer therapeutic response 

and higher variability in BPRS scores reported in Group 2 could be at least partly due to 

the higher variability in HL plasma levels. 

All these findings about the differences between the two groups could be partially 

attributable to the aging process even if there are reports of no influence of age on HL 

aharmacokinetics (Forsman & Ohman 1976) and overall older patients showed lower L/D 

ratios in our study. 

Conclusions 

In conclusion also considering the limitation of a "naturalistic" approach we can 

summarize that the duration of illness must be taken into account when administering 

HL-D since it seems to influence both the clinical outcome and pharmacokinetic features. 

Moreover, the pharmacokinetic approach seems desirable in the early phases of the 

treatment in order to adjust the dose and avoid relapses as suggested for other antipsy- 

chotics (Altamura et al 1985). 
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