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Abstract
Background
The idea that the impact of opioid agonist treatment is influenced by the psychopathological profile of heroin addicts has not yet been investigated, and is based on the concept of a specific therapeutic action displayed by opioid agents on psychopathological symptoms. In the present report we compared the effects of buprenorphine and methadone on the psychopathological symptoms of 213 patients (106 on buprenorphine and 107 on methadone) in a follow-up study lasting 12 months.

Methods
Drug addiction history was collected by means of the Drug Addiction History Rating Scale (DAH-RS) and psychopathological features were collected by means of the Symptom Checklist-90 (SCL-90), using a special five-factor solution. Toxicological urinalyses were carried out for each patient during the treatment period.

Results
No statistically significant differences were detected in psychopathological symptoms, including 'worthlessness-being trapped', 'somatization', and 'panic-anxiety'. Methadone proved to be more effective on patients characterized by 'sensitivity-psychoticism', whereas buprenorphine was more effective on patients displaying a 'violence-suicide' symptomatology.

Conclusions
Heroin-dependent patients with psychiatric comorbidities may benefit from opioid agonist treatment not only because it targets their addictive problem, but also, precisely due to this, because it is effective against their mental disorder too.


Background
While psychiatric comorbidity has been shown to have a negative impact on the outcome of opioid use disorders [1–9], studies carried out in the context of Methadone Maintenance Treatment Programs (MMTPs) to evaluate outcomes strictly linked with methadone efficacy have not demonstrated any such negative influence [10–14].
The complex nature of psychopathology in substance abuse disorders (SUDs), is particularly difficult to assess at the moment of admission to treatment, when the heterogeneity of the psychological/psychiatric conditions displayed impairs the attribution of symptoms to psychiatric conditions preceding the initial use of substances, to the effects of heroin and/or other substances, to neurobiological addictive processes, or to psychosocial stress associated with addictive behavior [15–18]. On these bases a unitary perspective has been proposed, foreseeing the inclusion of symptoms of anxiety, mood and impulse-control domains in the psychopathology of addiction, but also taking into account symptoms and syndromes that are under the threshold for the definition of an additional mental disorder, although they may have a strong effect on the everyday life of patients and may frequently require intervention [19, 20].
This approach is consistent with the often-found tendency in the field of addiction to evaluate the impact of psychopathology on the outcome of a treatment in terms of the severity of the psychological/psychiatric problems involved through the use of rating scales and interviews such as the Symptom Checklist-90 (SCL-90) and Anxiety Sensitivity Index (ASI), rather than in terms of formal psychiatric diagnoses [21–25].
Recently, using the SCL-90, we studied the psychopathological dimensions of 1,055 patients with heroin addiction (884 males and 171 females) aged between 16 and 59 years at the beginning of treatment, and their relationship to age, sex and duration of dependence. We found five subgroups of patients characterized by (1) depressive symptomatology with prominent feelings of worthlessness-being trapped or caught, (2) somatization symptoms, (3) interpersonal sensitivity and psychotic symptoms, (4) panic symptomatology, and (5) violence and self-aggression. These groups were not correlated with sex or duration of dependence. Younger patients with heroin addiction were more strongly represented in prominent violence-suicide, sensitivity and panic-anxiety symptomatology groups. Older patients were more strongly represented in prominent somatization and worthlessness-being trapped symptomatology groups [26].
Therefore, we wondered if methadone and buprenorphine have the same impact on the psychopathological dimensions mentioned above.
In a previous study we evaluated the efficacy of buprenorphine and methadone on psychopathological symptoms according to a standard SCL-90 nine-factor structure [27]. We treated 213 patients (106 of these on buprenorphine and 107 on methadone) in an open study, following patients between months 3-12 of their treatment; those who left the program before the end of their third month of treatment were excluded from the study sample. The results of this study showed statistically significant improvements in opioid use, psychiatric symptomatology and quality of life between months 3-12 for both medications [24].
In the present study we compared the effects of buprenorphine and methadone on the psychopathological symptoms of these same patients after re-evaluation on the basis of our new five-factor SCL-90 structure.

Methods
Sample
The sample comprised 213 heroin-dependent patients selected according to Diagnostic and Statistical Manual of Mental Disorders, 4th edition, text revision (DSM-IV-TR) criteria [28]: their mean age was 31 (SD 6), 176 (82.6%) were males, 130 (61.0%) were single, 135 (63.4%) had a low educational level (≤8 years), 81 (38%) were unemployed and 6 (2.8%) were receiving welfare benefits. In all, 106 patients were being treated with buprenorphine and 107 with methadone. For further details, please see Maremmani et al. [24].
On the basis of the highest z scores obtained on the five SCL-90 factors (dominant SCL-90 factor) (see Instruments section below) subjects were assigned to five mutually exclusive groups. Six subjects (2.8%) had missing data. The group whose dominant factor was 'worthlessness-being trapped' comprised 33 subjects (15.6%), the group with 'somatization' as its dominant factor was made up of 43 subjects (20.3%), the group showing 'sensitivity-psychoticism' as its dominant factor included 31 subjects (14.6%), the group identified by 'panic-anxiety' as its dominant factor numbered 66 subjects (30.3%), and the group whose dominant factor was 'violence-suicide' profiled a cluster of 39 subjects (17.9%). These five groups were sufficiently distinct, and did not show any significant overlap. All these patients showed positive scores in their dominant factors only, alongside negative scores in all the others; the only exception being a small number of patients whose dominant factor was 'worthlessness-being trapped', who recorded a positive score for the 'sensitivity psychoticism' factor (mean ± SD = 0.06 ± 0.5) This finding was confirmed by the discriminant analysis, which indicated a percentage of correctly classified 'grouped' cases as high as 90.1%.


Instruments
Drug Addiction History Rating Scale (DAH-RS)
The DAH-RS [29] is a multiscale questionnaire comprising the following categories: sociodemographic information, physical health, mental health, substances abused, treatment history, social adjustment and environmental factors. The questionnaire rates ten items: physical problems, mental problems, substance abuse, previous treatment, associated treatments, employment status, family situation, sexual problems, socialization and leisure time, legal problems. (The specific clinical variables addressed are: hepatic, vascular, hemolymphatic, gastrointestinal, sexual, dental pathology, HIV serum status, memory disorders, anxiety disorders, mood disorders, aggressiveness, thought disorders, perception disorders, awareness of illness; employment, family, sex, socialization and leisure time, legal problems; use of alcohol, opiates, central nervous system (CNS) depressants, CNS stimulants, hallucinogens, phencyclidine, cannabis, inhalants, polysubstance abuse, frequency of drug use, pattern of use, previous treatments and current treatments). Items are constructed in order to obtain dichotomous answers (yes/no).

SCL-90
The SCL-90 [27] is an inventory composed of 90 items, with a point scale ranging from 0 to 5, to allow assessment of intensity. The items are grouped into five factors related to different psychopathological dimensions: worthlessness-being trapped, somatization, sensitivity-psychoticism, panic-anxiety and violence-suicide. The five-factor solution is based on an exploratory factor analysis we performed on the 90 SCL items. This analysis involved 1,055 patients [26]. The ratio of patients/items (11:1) was high enough to authorize this analysis, as it is higher than the recommended 10:1 ratio. Factors were extracted by using a main component analysis (principal component analysis (PCA) type 2) and then rotating this orthogonally to achieve a simple structure. This simplification is equivalent to maximizing the variance of the squared loading in each column. To limit the factor number, the criterion used was an eigenvalue >1.5. Items loading with absolute values >0.40 were used to describe the factors. This procedure makes it possible to minimize the crossloadings of items on factors. In order to make factor scores comparable, they can be standardized into z scores. All subjects can be assigned to one of the five different subtypes on the basis of the highest factor score achieved (dominant SCL-90 factor). This procedure allows the classification of subjects on the basis of their dominant symptomatological cluster. In this way it is possible to solve the problem of identifying a cut-off point for the inclusion of patients in the different clusters identified.

Urinalysis
The toxicological urinalyses were expressed using two indices, PCC (PerCent 'Clean') and TEC (out of Total Executed percent 'Clean'). PCC expresses the percentage ratio of urinalyses proving negative for the presence of morphine and the total number of urinalyses carried out for each patient during the period of treatment. TEC is the percentage ratio between the number of urinalyses that proved to be negative for the presence of morphine and the number of urine analyses that the protocol has envisaged throughout the process. In this case, the reference number was 37 (the maximum number of urine samples per patient). PCC tends to give preference to patients who remain 'opiate free', but who terminate the study in advance for reasons not correlated with the study (for example, imprisonment). TEC additionally considers how long the patient remains in the protocol, and gives less precedence to these patients. These two indices represent the two extremes, but results tend to balance out. With regard to these parameters, the comparison between the two groups was made with Student's t test.

Data analysis
Analysis of the results was performed on completion of the 12 months of treatment. Patients belonging to one of the five dominant subgroups and undergoing treatment, with buprenorphine or with methadone, were compared for their retention in treatment. Retention in treatment was analyzed by means of survival analysis and Leu-Desu statistics for comparison between the survival curves. For the purpose of this analysis, 'completed observations' is a term that refers to patients who left the treatment, while 'censored observations' refers to patients who are still in treatment at the end of the 12 month period or have decided to leave the treatment for reasons unrelated to treatment (for example, patients moving to other towns, imprisonment, and so on). The homogeneity of the population samples treated with buprenorphine or methadone according to SCL-dominant groups was tested by means of Student's t test for continuous variables and χ2 test for categorical variables. We used the statistical routines in SPSS V.4.0 (SPSS, Chicago, IL, USA).


Results
At 12 months (Table 1) no statistically significant difference was observed regarding subjects belonging to the 'worthlessness-being trapped' dominant group and treated with methadone or buprenorphine. Similarly, no statistically significant differences were observed for patients belonging to the 'somatization', and 'panic-anxiety' dominant groups.Table 1Survival in treatment of buprenorphine-treated or methadone-treated heroin-dependent patients according to dominant psychopathological groups


	 	N
	CEN*
	%
	P value

	Independently of psychopathology
	 	 	 	 
	   Buprenorphine
	108
	88
	81.48
	 
	   Methadone
	104
	84
	80.77
	0.94

	Worthlessness-being trapped
	 	 	 	 
	   Buprenorphine
	18
	14
	77.78
	 
	   Methadone
	15
	9
	60.00
	0.39

	Somatization
	 	 	 	 
	   Buprenorphine
	24
	20
	83.33
	 
	   Methadone
	19
	17
	89.47
	0.58

	Sensitivity-psychoticism
	 	 	 	 
	   Buprenorphine
	15
	8
	53.33
	 
	   Methadone
	16
	14
	87.50
	0.03

	Panic-anxiety
	 	 	 	 
	   Buprenorphine
	29
	25
	86.21
	 
	   Methadone
	37
	32
	86.49
	0.98

	Violence-suicide
	 	 	 	 
	   Buprenorphine
	19
	19
	100.00
	 
	   Methadone
	20
	14
	70.00
	0.01


* censored



Regarding the 'sensitivity-psychoticism' dominant group, 14 (87.5%) out of 16 patients in treatment with methadone were still in treatment. During the same period, only 8 (53.3%) out of 15 patients in treatment with buprenorphine were still in treatment. This difference was statistically significant. Patients treated with buprenorphine or methadone did not differ significantly in rates for gender, education, civil status, presence of somatic comorbidity, psychiatric comorbidity, baseline household major problems, sexual major problems, social-leisure major problems, legal problems or polyabuse. No significant differences were observed either in age, age at first use of substances, age at dependence onset, dependence duration or age at first treatment. During the follow-up period no statistically significant differences were observed regarding urinalyses for heroin or cocaine metabolites. More unemployed patients with work major problems and with past unsuccessful treatments were present in the methadone group (see Table 2).Table 2Demographic and clinical characteristics of the sensitivity-psychoticism dominant groups according to treatment


	 	Buprenorphine (N = 15)
	Methadone, (N = 16)
	 	P value

	 	N (%)
	N (%)
	χ2
	 
	Gender (males)
	13 (86.7)
	14 (87.5)
	0.00
	0.944

	Work:
	 	 	7.72
	0.052

	   Student
	0 (0.0)
	1 (6.3)
	 	 
	   Blue collar
	2 (20.0)
	3 (18.8)
	 	 
	   White collar
	11 (73.3)
	5 (31.3)
	 	 
	   Unemployed
	1 (6.7)
	7 (43.8)
	 	 
	Education: >8 years
	4 (26.7)
	5 (31.3)
	0.07
	0.778

	Civil status: single
	13 (86.7)
	12 (75.0)
	0.67
	0.411

	Somatic comorbidity
	10 (66.7)
	13 (81.3)
	0.85
	0.350

	Psychiatric comorbidity
	10 (66.7)
	14 (93.3)
	3.33
	0.060

	Work major problems
	0 (0.0)
	7 (46.7)
	9.1
	0.002

	Household major problems
	14 (93.3)
	13 (81.3)
	1.00
	0.315

	Sexual major problems
	12 (80.0)
	13 (81.3)
	0.00
	0.929

	Social-leisure major problems
	11 (73.3)
	12 (75.0)
	0.01
	0.915

	Legal problems
	2 (13.3)
	6 (37.3)
	2.36
	0.124

	Polyabuse
	9 (60.0)
	10 (62.5)
	0.02
	0.886

	Past unsuccessful treatments
	8 (53.3)
	16 (100.0)
	9.64
	0.001

	 	Mean ± SD
	Mean ± SD
	T*
	 
	Age
	27 ± 5
	30 ± 4
	-1.90
	0.067

	Age at first use, years
	18 ± 5
	19 ± 5
	-0.75
	0.463

	Age at dependence onset, years
	20 ± 5
	23 ± 5
	-1.09
	0.284

	Dependence duration, months
	53 ± 40
	75 ± 46
	-1.36
	0.186

	Age at first treatment, years
	22 ± 5
	25 ± 4
	-1.54
	0.136

	Heroin PCC
	89.16 ± 27.5
	83.96 ± 17.9
	0.62
	0.542

	Heroin TEC
	21.84 ± 13.9
	25.59 ± 15.4
	-0.70
	0.490

	Cocaine PCC
	94.16 ± 13.3
	85.83 ± 16.3
	1.56
	0.130

	Cocaine TEC
	22.88 ± 12.6
	23.60 ± 16.5
	-0.12
	0.902


* Student T-test; PCC = Percent 'clean'; TEC = Total Executed 'Clean'



Considering the 'violence-suicide' dominant group, all (n = 19) patients treated with buprenorphine were still in treatment. During the same period, 14 (70.0%) out of 20 patients in treatment with methadone were still in treatment. This difference was statistically significant. Patients treated with buprenorphine or methadone did not differ significantly in rates of employment, education, civil status, presence of somatic comorbidity, psychiatric comorbidity, baseline work major problems, household major problems, sexual major problems, legal problems, polyabuse or unsuccessful treatments in the past. No significant differences were observed either in age, age at first use of substances, age at dependence onset, dependence duration, age at first treatment. During the follow-up period no statistically significant differences were observed regarding urinalyses for heroin or cocaine metabolites. More males and patients with social-leisure major problems were present in the buprenorphine group (see Table 3).Table 3Demographic and clinical characteristics of the violence-suicide dominant groups according to treatment


	 	Buprenorphine (N = 19)
	Methadone, (N = 20)
	 	P value

	 	N (%)
	N (%)
	χ2
	 
	Gender (males)
	18 (94.7)
	12 (60.0)
	6.62
	0.01

	Work:
	 	 	3.56
	0.313

	   Student
	3 (15.8)
	0 (0.0)
	 	 
	   Blue collar
	4 (21.1)
	4 (20.0)
	 	 
	   White collar
	7 (36.8)
	9 (45.0)
	 	 
	   Unemployed
	5 (26.3)
	7 (35.0)
	 	 
	Education: >8 years
	8 (42.1)
	11 (55.0)
	0.64
	0.42

	Civil status: single
	11 (57.9)
	9 (45.0)
	0.64
	0.42

	Somatic comorbidity
	11 (57.9)
	12 (60.0)
	0.01
	0.893

	Psychiatric comorbidity
	14 (77.8)
	16 (84.2)
	0.24
	0.617

	Work major problems
	5 (26.3)
	8 (42.1)
	1.05
	0.304

	Household major problems
	17 (89.5)
	17 (89.5)
	0
	1

	Sexual major problems
	17 (89.5)
	17 (94.4)
	0.3
	0.579

	Social-leisure major problems
	16 (84.2)
	8 (42.1)
	7.23
	0.007

	Legal problems
	7 (36.8)
	7 (35.0)
	0.01
	0.904

	Polyabuse
	11 (57.9)
	15 (75.0)
	1.28
	0.257

	Past unsuccessful treatments
	14 (73.7)
	18 (90.0)
	1.76
	0.184

	 	Mean ± SD
	Mean ± SD
	T*
	 
	Age
	28 ± 7
	30 ± 6
	-1.13
	0.264

	Age at first use, years
	16 ± 2
	18 ± 4
	-1.79
	0.082

	Age at dependence onset, years
	18 ± 2
	20 ± 4
	-1.62
	0.116

	Dependence duration, months
	81 ± 67
	124 ± 94
	-1.63
	0.112

	Age at first treatment, years
	21 ± 3
	24 ± 4
	-1.91
	0.065

	Heroin PCC
	92.74 ± 10.7
	80.52 ± 27.7
	1.83
	0.079

	Heroin TEC
	30.60 ± 19.2
	30.58 ± 27.7
	0
	0.998

	Cocaine PCC
	87.23 ± 24.8
	86.62 ± 19.6
	0.08
	0.933

	Cocaine TEC
	30.38 ± 24.3
	34.06 ± 29.4
	-0.4
	0.691


* Student T-test; PCC = Percent 'clean'; TEC = Total Executed 'Clean'




Discussion
In our sample, the question of whether a patient belonged to one of the 'worthlessness-being trapped', 'somatization' and 'panic-anxiety' dominant groups did not affect survival in treatment. Patients with 'sensitivity-psychoticism' as their predominant characteristics showed a better outcome when treated with methadone. Patients with 'violence-suicide' as their predominant characteristics showed a better outcome when treated with buprenorphine. This occurred despite the fact that methadone-treated sensitivity-psychoticism patients showed a higher frequency of unemployment, of work major problems and of unsuccessful treatments in the past compared with patients possessing the same predominant characteristics who were treated with buprenorphine. Buprenorphine-treated violence-suicide patients were characterized by the male gender and showed a better outcome, despite the presence of social-leisure major problems. In our sample methadone and buprenorphine showed the same effect on heroin dependence (as proved by results for urinalyses that were not statistically different), but did show a different impact on psychopathology when patients were assessed using our new five-factor SCL-90 solution.
The impact of long-acting opioid treatment on the psychopathological profile of heroin addicts has not yet been fully investigated, despite the possibility (reported in the literature) that opioid agents have a specific therapeutic action on psychopathological symptoms.
In the literature, opioid agents have been reported to have a therapeutic effect in a wide range of psychopathological conditions. This is also suggested by the fact that dual diagnosis heroin addicts need higher stabilization dosages (150 mg/day on average) than those without any additional psychiatric disorder (whose average dose is 100 mg/day) [11].
With regard to mood disorders, opiates were used to treat major depression until the 1950s. More recently, consistently with the endorphinergic hypothesis of dysthymic disorders [30] opioid peptides have been considered potential candidates for the development of novel antidepressant treatment [31, 32].
On clinical grounds, the efficacy of β-endorphins has been assessed on non-addicted depressed patients [33]. Codeine has been evaluated as a possible therapeutic agent in the treatment of involutional and senile depression [34]. More recently buprenorphine, thanks to its partial agonist activity, bringing with it a reduced risk of dependence and abuse, has turned out to offer an effective therapeutic strategy in depressed patients who are unresponsive to, or intolerant of, conventional antidepressant agents [35–37].
Although opiates are known to produce euphoric states, and spontaneous states of elation are associated with high CNS levels of endorphins, a low incidence of manic states has been reported among heroin addicts. Methadone maintenance has been observed to achieve major mood stabilization in bipolar I patients; this supports the idea that opioid agonists may display an antimanic effect [11, 32, 38]. The opiate antagonist naloxone has likewise shown antimanic properties probably attributable to its hypothesized negative influence on basal mood, formulated on the basis of observations on addicted or non-addicted patients [39–42].
With regard to anxiety disorders, opioid agents have been reported to display antipanic effects [32]. Consistently with these observations, naltrexone has been shown to elicit anxiety and to induce panic attacks in non-addicted as well as addicted patients [40].
Some authors have hypothesized a direct involvement of opioid neuropeptides in the pathophysiology of psychotic disorders [43]. The antipsychotic effectiveness of opiate agonists [44] is supported by the fact that methadone maintenance is responsible for the prevention of psychotic relapses in individuals with a history of psychotic episodes. In the same subjects, the gradual elimination of methadone was followed by psychotic relapses [45]. The use of methadone has been proposed as a treatment in cases of schizophrenia that have turned out to be resistant to traditional medications, and again in cases of the early development of dyskinesias [46]. Going forward when combined with methadone, low dosages of antipsychotics, such as chlorpromazine, flufenazine and haloperidol are needed to control psychotic symptoms [47–49]. This therapeutic suggestion is in line with the antidopaminergic activity of methadone, as documented by the increase in serum prolactin after its administration [50]. In line with these observations, our heroin-dependent patients with prominently psychopathological sensitivity-psychoticism characteristics showed a better level of retention in treatment when treated with methadone.
A series of studies indicates that opiate agonists are likely to be effective in controlling aggressive behavior in opiate-addicted patients, as confirmed by the fall in levels of aggressiveness which follows adequate methadone treatment [51, 52]. Moreover, aggressive symptoms are among the features that may be found in the habit of applying a self-medication theory [53]. In this study buprenorphine showed better results than methadone in patients with prominently aggressive characteristics (in the violence-suicide dominant group).

Conclusions
The observations reported in the literature and the results of this study suggest that opioid agonists should be reconsidered, as they not only possess an anticraving activity but are also able to act as psychotropic instruments in treating mental illness, with special reference to mood, anxiety and psychotic syndromes. In particular, methadone seems to be more effective on sensitivity-psychoticism aspects, whereas buprenorphine seems to be more effective on aggressive behavior (violence-suicide). As a result, some dual diagnosis patients may benefit from a treatment (methadone or buprenorphine) that not only targets their addictive problem but is also effective on their mental disorder.

References
1.
LaPorte DJ, McLellan AT, O'Brien CP, Marshall JR: Treatment response in psychiatrically impaired drug abusers. Compr Psychiatry. 1981, 22: 411-419. 10.1016/0010-440X(81)90026-2.CrossRefPubMed

2.
McLellan AT, Luborsky L, Woody GE, Druley KA, O'Brien CP: Predicting response to alcohol and drug abuse treatments: role of psychiatric severity. Arch Gen Psychiatry. 1983, 40: 620-625.CrossRefPubMed

3.
McLellan AT, Woody GE, Luborsky L, O'Brien CP, Druley KA: Increased effectiveness of substance abuse treatment: a prospective study of patient-treatment matching. J Nerv Ment Dis. 1983, 171: 597-605. 10.1097/00005053-198310000-00002.CrossRefPubMed

4.
McLellan AT: Psychiatric severity as a predictor of outcome from substance abuse treatments. Psychopathology and Addictive Disorders. Edited by: Meyer RE. 1986, New York, USA: Guilford Press

5.
Rounsaville BJ, Kleber HD: Psychiatric disorders in opiate addicts: preliminary findings on the cause and interaction with program type. Psychopathology and Addictive Disorders. Edited by: Meyer RE. 1986, New York: Guilford Press, 140-168.

6.
Rounsaville BJ, Kosten TR, Weissman MM, Kleber HD: Prognostic significance of psychopathology in treated opioid addicts: a 2.5-year follow-up study. Arch Gen Psychiatry. 1986, 43: 379-345.CrossRef

7.
Rounsaville BJ, Tierney T, Crits-Christoph K, Weissman MM, Kleber HB: Predictors of outcome in treatment of opiate addicts: Evidence for the multidimensional nature of addicts' problems. Compr Psychiatry. 1982, 23: 462-478. 10.1016/0010-440X(82)90160-2.CrossRefPubMed

8.
Woody GE, Luborsky L, McLellan AT, O'Brien CP, Beck AT, Blaine JD, Herman I: Psychotherapy for opiate addicts: does it help?. Arch Gen Psychiatry. 1983, 40: 639-645.CrossRefPubMed

9.
Woody GE, McLellan AT, Luborsky L, O'Brien CP: Psychiatric severity as a predictor of benefits from psychotherapy: The Penn-VA study. Am J Psychiatry. 1984, 141: 1172-1177.CrossRefPubMed

10.
Pani PP, Trogu E, Contu P, Agus A, Gessa GL: Psychiatric severity and treatment response in a comprehensive methadone maintenance treatment program. Drug Alcohol Depend. 1997, 48: 119-126. 10.1016/S0376-8716(97)00115-4.CrossRefPubMed

11.
Maremmani I, Zolesi O, Aglietti M, Marini G, Tagliamonte A, Shinderman M, Maxwell S: Methadone dose and retention during treatment of heroin addicts with Axis I psychiatric comorbidity. J Addict Dis. 2000, 19: 29-41. 10.1300/J069v19n02_03.CrossRefPubMed

12.
Cacciola SJ, Alterman AI, Rutherford MJ, McKay JR, Mulvaney FD: The relationship of psychiatric comorbidity to treatment outcomes in methadone maintained patients. Drug Alcohol Depend. 2001, 61: 271-280. 10.1016/S0376-8716(00)00148-4.CrossRefPubMed

13.
Gerra G, Borella F, Zaimovic A, Moi G, Bussandri M, Bubici C, Bertacca S: Buprenorphine versus methadone for opioid dependence: predictor variables for treatment outcome. Drug Alcohol Depend. 2004, 75: 37-45. 10.1016/j.drugalcdep.2003.11.017.CrossRefPubMed

14.
Maremmani I, Pacini M, Lubrano S, Perugi G, Tagliamonte A, Pani PP, Gerra G, Shinderman M: Long-term outcomes of treatment-resistant heroin addicts with and without DSM-IV axis I psychiatric comorbidity (dual diagnosis). Eur Addict Res. 2008, 14: 134-142. 10.1159/000130417.CrossRefPubMed

15.
Rounsaville BJ, Kosten TR, Kleber HD: Long-term changes in current psychiatric diagnoses of treated opiate addicts. Compr Psychiatry. 1986, 27: 480-498. 10.1016/0010-440X(86)90036-2.CrossRefPubMed

16.
Kranzler HR, Kadden RM, Burleson JA, Babor TF, Apter A, Rounsaville BJ: Validity of psychiatric diagnoses in patients with substance use disorders: is the interview more important than the interviewer?. Compr Psychiatry. 1995, 36: 278-288. 10.1016/S0010-440X(95)90073-X.CrossRefPubMed

17.
Nunes EV, Sullivan MA, Levin FR: Treatment of depression in patients with opiate dependence. Biol Psychiatry. 2004, 56: 793-802. 10.1016/j.biopsych.2004.06.037.CrossRefPubMed

18.
Nunes EV, Rounsaville BJ: Comorbidity of substance use with depression and other mental disorders: from Diagnostic and Statistical Manual of Mental Disorders, fourth edition (DSM-IV) to DSM-V. Addiction. 2006, 101: 89-96.CrossRefPubMed

19.
Pani PP, Maremmani I, Trogu E, Gessa GL, Ruiz P, Akiskal HS: Delineating the psychic structure of substance abuse and addictions: should anxiety, mood and impulse-control dysregulation be included?. J Affect Disord. 2010, 122: 185-197. 10.1016/j.jad.2009.06.012.CrossRefPubMed

20.
Maremmani I, Perugi G, Pacini M, Akiskal HS: Toward a unitary perspective on the bipolar spectrum and substance abuse: opiate addiction as a paradigm. J Affect Disord. 2006, 93: 1-12. 10.1016/j.jad.2006.02.022.CrossRefPubMed

21.
Pani PP, Maremmani I, Pirastu R, Tagliamonte A, Gessa GL: Buprenorphine: a controlled clinical trial in the treatment of opioid dependence. Drug Alcohol Depend. 2000, 60: 39-50. 10.1016/S0376-8716(99)00140-4.CrossRefPubMed

22.
Dean AJ, Bell J, Christie MJ, Mattick RP: Depressive symptoms during buprenorphine vs. methadone maintenance: findings from a randomised, controlled trial in opioid dependence. Eur Psychiatry. 2004, 19: 510-513. 10.1016/j.eurpsy.2004.09.002.CrossRefPubMed

23.
Gerra G, Leonardi C, D'Amore A, Strepparola G, Fagetti R, Assi C, Zaimovic A, Lucchini A: Buprenorphine treatment outcome in dually diagnosed heroin dependent patients: a retrospective study. Prog Neuropsychopharmacol Biol Psychiatry. 2006, 30: 265-272. 10.1016/j.pnpbp.2005.10.007.CrossRefPubMed

24.
Maremmani I, Pani PP, Pacini M, Perugi G: Substance use and quality of life over 12 months among buprenorphine maintenance-treated and methadone maintenance-treated heroin-addicted patients. J Subst Abuse Treat. 2007, 33: 91-98. 10.1016/j.jsat.2006.11.009.CrossRefPubMed

25.
Kastelic A, Dubajic G, Strbad E: Slow-release oral morphine for maintenance treatment of opioid addicts intolerant to methadone or with inadequate withdrawal suppression. Addiction. 2008, 103: 1837-1846. 10.1111/j.1360-0443.2008.02334.x.CrossRefPubMed

26.
Maremmani I, Pani PP, Pacini M, Bizzarri JV, Trogu E, Maremmani AGI, Perugi G, Gerra G, Dell'Osso L: Subtyping patients with heroin addiction at treatment entry: factors derived from the SCL-90. Ann Gen Psychiatry. 2010, 9: 15-10.1186/1744-859X-9-15.PubMedCentralCrossRefPubMed

27.
Derogatis LR, Lipman RS, Rickels K: The Hopkins Symptom Checklist (HSCL) - a self report symptom inventory. Behavioral Science. 1974, 19: 1-16. 10.1002/bs.3830190102.CrossRefPubMed

28.
American Psychiatric Association: Diagnostic and Statistical Manual of Mental Disorders. 2000, text revision. Washington, DC: American Psychiatric Association, 4

29.
Maremmani I, Castrogiovanni P: DAH-RS: Drug Addiction History Rating Scale. 1989, Pisa, Italy: University Press

30.
Extein I, Pottash ALC, Gold MS: A possible opioid receptor dysfunction in some depressive disorders. Ann NY Acad Sci. 1982, 398: 113-119. 10.1111/j.1749-6632.1982.tb39484.x.CrossRefPubMed

31.
Emrich HM: Endorphins in psychiatry. Psychiatr Dev. 1984, 2: 97-114.PubMed

32.
Gold MS, Pottash ALC, Sweeney DR, Martin D, Extein I: Antimanic, antidepressant, and antipanic effects of opiate: clinical, neuro-anatomical, and biochemical evidence. Ann NY Acad Sci. 1982, 398: 140-150. 10.1111/j.1749-6632.1982.tb39488.x.CrossRefPubMed

33.
Gerner RH, Catlin DH, Gorelick DA, Hui KK, Li CH: Beta-endorphin. Intravenous infusion causes behavioral change in psychiatric inpatients. Arch Gen Psychiatry. 1980, 37: 642-647.CrossRefPubMed

34.
Varga E, Sugerman AA, Apter J: The effect of codeine on involutional and senile depression. Opioids in Mental Illness: Theories, Clinical Observations and Treatment Possibilities Ann N Y Acad V 398. Edited by: Verebey K. 1982, New York, USA: The New York Academy of Sciences

35.
Emrich HM, Vogt P, Herz A, Kissling W: Antidepressant effects of buprenorphine. Lancet. 1982, 2: 709-CrossRefPubMed

36.
Bodkin JA, Zornberg GL, Lukas SE, Cole JO: Buprenorphine treatment of refractory depression. J Clin Psychopharmacol. 1995, 15: 49-57. 10.1097/00004714-199502000-00008.CrossRefPubMed

37.
Callaway E: Buprenorphine for depression: the un-adoptable orphan. Biol Psychiatry. 1996, 39: 989-990. 10.1016/0006-3223(96)00158-8.CrossRefPubMed

38.
Pani PP, Agus A, Gessa GL: Methadone as a mood stabilizer. Heroin Addict Relat Clin Probl. 1999, 1: 43-44.

39.
Maremmani I, Pacini M, Lovrecic M: Clinical foundations for the use of methadone in jail. Heroin Addict Relat Clin Probl. 2004, 6: 53-72.

40.
Maremmani I, Marini G, Fornai F: Naltrexone-induced panic attacks. Am J Psychiatry. 1998, 155: 447-CrossRefPubMed

41.
Maremmani I, Marini G, Castrogiovanni P, Deltito J: The effectiveness of the combination fluoxetine-naltrexone in bulimia nervosa. Eur Psychiatry. 1996, 11: 322-324. 10.1016/S0924-9338(96)89902-0.CrossRefPubMed

42.
Volovka SJ, Anderson B, Koz G: Naloxone and naltrexone in mental illness and tardive dyskinesia. Opioids in Mental Illness: Theories, Clinical Observations and Treatment Possibilities Ann N Y Acad V 398. Edited by: Verebey K. 1982, New York, USA: The New York Academy of Sciences, 143-152.

43.
Pancheri P: La ricerca di nuove terapie antipsicotiche: i neuropeptidi. Terapia della schizofrenia. Edited by: Reda GC,Pancheri P. 1985, Rome, Italy: Il Pensiero Scientifico Ed

44.
Berger PA, Watson SJ, Akil H, Elliot GR, Rubin RT, Pfefferbaum A: Beta-Endorphin and schizophrenia. Arch Gen Psychiatry. 1980, 37: 635-640.CrossRefPubMed

45.
Levinson I, Rosenthal RN: Methadone withdrawal psychosis. J Clin Psychiatry. 1995, 56: 73-76.PubMed

46.
Krausz M, Degkwitz P, Haasen C, Verthein U: Opioid addiction and suicidality. Crisis. 1996, 17: 175-181.CrossRefPubMed

47.
Spensley J: Doxepin: A useful adjunct in the treatment of heroin addicts in a methadone program. Int J Addict. 1976, 11: 191-197.PubMed

48.
Clouet DH: A biochemical and neurophisilogical comparison of opioids and antipsychotics. Opioids in Mental Illness: Theories, Clinical Observations and Treatment Possibilities Ann N Y Acad V 398. Edited by: Verebey K. 1982, New York, USA: The New York Academy of Sciences

49.
Pacini M, Maremmani I: Methadone reduces the need for antipsychotic and antimanic agents in heroin addicts hospitalized for manic and/or acute psychotic episodes. Heroin Addict Relat Clin Probl. 2005, 7: 43-48.

50.
Gold MS, Redmond DE, Donabedian RK, Goodwin FK, Extein I: Increase in serum prolactin by exogenous and endogenous opiates: evidence for antidopamine and antipsychotic effects. Am J Psychiatry. 1978, 135: 1415-1416.CrossRefPubMed

51.
Haney M, Miczek KA: Morphine effects on maternal aggression, pup care and analgesia in mice. Psychopharmacology. 1989, 98: 68-74. 10.1007/BF00442008.CrossRefPubMed

52.
Shaikh MB, Dalsass M, Siegel A: Opiodergic mechanisms mediating aggressive behavior in the cat. Aggress Behav. 1990, 16: 191-206. 10.1002/1098-2337(1990)16:3/4<191::AID-AB2480160306>3.0.CO;2-7.CrossRef

53.
Khantzian EJ: Psychological (structural) Vulnerabilities and the Specific Appeal of Narcotics. Ann NY Acad Sci. 1982, 398: 24-32. 10.1111/j.1749-6632.1982.tb39470.x.CrossRefPubMed



Competing interests
The authors declare that they have no competing interests.

Authors' contributions
AGIM, LR, PPP and IM conceived the study, participated in its design and coordination, and helped to draft the manuscript. MP, FL, FR, ES and LDO revised the literature and participated in interpretation of data. All authors read and approved the final manuscript.


OEBPS/sidebar.gif





OEBPS/contact.gif





