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Background: National health monitoring agencies have reported the alternative use of morphine sulfate painkiller for maintenance treatment of opioid use disorder (OUD), associated with a potential increase in overdose risk.

Objectives: This study sought to assess the prevalence of regular and occasional legally prescribed morphine use in patients treated for OUD and compare their characteristics to those of patients receiving conventional opioid maintenance treatment (OMT), buprenorphine or methadone. Then, we assessed the factors associated with opioid overdose risk.

Methods: Data were extracted from the French national healthcare system database, covering the entire population in 2015. Diagnosis associated with hospital discharge and long-term disease codes were extracted to select the population and identify outcomes and covariates. OUD non-chronic pain patients were divided into regular (≤35 days between dispensing and ≥3 months of continuous treatment duration) morphine users, and occasional users. Their sociodemographic and health characteristics were compared to OMT controls. A multivariate logistic regression model was performed to determine factors associated with opioid overdose.

Results: In patients treated for OUD, 2,237 (2.2%) morphine users (1,288 regular and 949 occasional), 64,578 (63.7%) buprenorphine and 34,638 (34.1%) methadone controls were included. The prevalence of regular morphine use among patients treated for OUD regularly receiving an opioid was 1.3%. Compared to users who receive morphine regularly, occasional users had an increased risk of overdose [OR = 2.2 (1.5–3.3)], while the risk was reduced in the buprenorphine group [OR = 0.5 (0.4–0.7)] and not significantly different for methadone [OR = 1.0 (0.7–1.4)]. Other overdose risk factors were low-income, comorbidity, i.e., psychiatric conditions, alcohol use disorder or complications related to intravenous drug use, and coprescription with benzodiazepines or pregabalin. These factors were more frequent in morphine groups.

Conclusions: Patients that were prescribed oral morphine represented a small minority of the treated for OUD. The poorer health condition affected by numerous comorbidities and higher risk of opioid overdose in patients treated with oral morphine compared with OMT controls points toward the need to better supervise the practices of these patients, to strengthen multidisciplinary care and risk reduction measures.
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INTRODUCTION

Problematic prescription opioid use is a reality for many industrialized countries (1–8) and French national pharmacosurveillance systems have reported the diversion of a specific slow-release pharmaceutical product containing morphine sulfate (MS), named Skenan®. This analgesic is available in capsule form, dosed at 10, 30, 60, 100, and 200 mg. It is these lats two highest doses (100 and 200 mg) that are particularly diverted, as confirmed by field studies (9–13). This analgesic is diverted by a minority of patients, sometimes as an occasional illicit drug replacement for heroin, or more regularly in agreement with the prescribing physician, as an alternative opioid maintenance therapy (OMT).

In France, only two medications, buprenorphine and methadone, are approved for the treatment of opioid use disorder (OUD), while MS is only validated as a painkiller. Buprenorphine and morphine can be prescribed by any physician, while methadone can only be prescribed by an addiction specialist. There is currently no real legal framework for the prescription of morphine as an alternative to OMT, which can be prescribed by any physician, regardless of his or her specialty and without restriction regarding the context of care (private practice, primary care, addiction center, or other), nor are there any eligibility criteria well-defined for this treatment. Prescribing MS as an alternative OMT may be justified when the patient reports intolerance or ineffectiveness of conventional OMT (14). This care framework must be identical to that of conventional OMT, with regular medical prescriptions and dispensing in pharmacies. Heroin-alternative MS users report greater availability and quality consistency compared to heroin fluctuations (15). The misused MS then comes either from sporadic medical prescriptions dispensed in pharmacies or from the illicit-market (9–11).

In addition to risks linked to opioid use, notably overdose, there are also those associated with the route of administration. Either as a substitute or alternative to heroin, the MS oral formulation is usually crushed and dissolved to be injected intravenously (10, 11). The alteration of the oral galenic to make it injectable induces risks of thrombosis due to the defective filtration of certain excipients, while the intravenous route presents risks of bacterial and viral complications, both local and systemic (16–22).

A retrospective pharmacoepidemiological study was performed to assess the use of MS prescribed as an alternative OST in patients with OUD and without any chronic pain. The primary study objective was to assess the prevalence of regular and occasional MS use in patients with OUD. The secondary objectives were (i) to compare sociodemographic and health characteristics in patients with OUD treated using MS or conventional OMT, and (ii) to determine the associated factors of opioid overdose.



MATERIALS AND METHODS


Study Design and Data Source

This retrospective descriptive study included patients receiving oral MS, buprenorphine, or methadone in OUD context. It conformed to the RECORD-Pharmacoepidemiological recommendations (23–26).

Data were extracted from the French national healthcare system data (SNDS), often used for public health and pharmacoepidemiological research, between 01/01/2015 and 12/31/2015. SNDS covers 98.8% of the population, comprising exhaustive anonymous individual administrative, medical, and pharmacy data (27, 28). Anonymous identifiers link health reimbursement data, diagnoses codes from hospitalization discharge databases using the 10th revision of the international statistical classification of diseases (ICD-10), and the death registry. Administrative data provides sociodemographic information: year of birth, sex, date of death, free complementary medical cover (CMUc) for low-income status, and any recognized chronic conditions from the list of 30 long-term/major diseases (LTD-30) that are guaranteed full reimbursement for any medical fees. This list is reviewed annually by the government and includes diseases that require particularly costly medical treatment for at least 6 months, like cancer, diabetes, severe heart disorder, chronic psychiatric, neurological or muscular diseases, and chronic lung disease, etc. (29). Pharmacy data comprise anonymous pharmacy identifiers and exhaustive claims for all reimbursed medications dispensed in pharmacies (substances and quantities supplied, dates of prescription, and dispensing) including opioid medications, enabling the daily dosage given to regular users to be estimated. Medical data comprise anonymous doctor identifiers and the specialty of the prescribers.

This study was approved for medical research by the French institute for health data privacy (INDS, no. 176) and the French national data protection commission (CNIL, no. 1946535). French law prohibits the authors from directly sharing the data used for this study, but access can be requested directly from SNDS (website: https://www.health-data-hub.fr).



Study Population

The criteria used for patient selection were validated by a previous study (30). In accordance with OMT prescription recommendations, we included all men and women aged 15 years and over to whom MS, buprenorphine or methadone was dispensed at least once in 2015. Patients who received regular and concomitant OMT and MS prescriptions were excluded from the analysis due to the inability to link potential complications to either of the two opioids.

OUD patients were identified as:

• having been dispensed buprenorphine or methadone at least once in 2015;

• on the basis of hospital discharge reports or chronic conditions for OUD ICD-10 codes.

All patients diagnosed with cancer or receiving palliative care, as well as patients with chronic pain, were excluded. Patients with chronic pain were identified based on:

• specific ICD-10 codes from hospital discharge reports or LTDs for chronic pain or rheumatic disorders for which MS is recommended in France (31);

• identification of care given in pain clinics;

• identification of continuous analgesic prescription, other than MS, for at least 3 months, considered as the management of chronic pain (32);

• non-affiliation to ‘diagnosis-related groups' who have undergone surgery, to exclude patients who have received MS for post-operative pain.

All ICD-10 codes applied to select the patients are outlined in Supplementary Table 1.



Medications Exposure

Medications were identified by their Anatomical Therapeutic Chemical (ATC) codes (“N02AA01” and “N02AA51” for morphine alone and in combination, respectively, “N07BC01” for buprenorphine, and “N07BC02” for methadone). Dates of dispensings were used to determine frequency of use.

For MS, buprenorphine and methadone “capsule,” regularity was defined as receiving the medication over at least three consecutive months, during which the treatment was regularly dispensed, i.e., with <35 days between each pharmacy dispensing. This 35-day threshold corresponds to French legal restrictions on opioid medications, which limit their prescription and dispensing to a maximum of 28 days, to which a grace period of 7 days was added in order to avoid overestimating medication discontinuation. Methadone 'syrup' is subject to stricter legislation, with a maximum dispensing period of 14 days, making it necessary to adapt the regularity criterion to 18 days (14 days, plus 4 days of grace period). Patients who fulfilled these criteria were considered regular medication users.

Four groups have been formed. The first comprised all patients with regular MS use in OUD context in 2015. Those who did not fulfill these MS regular-user criteria, but received at least two MS doses in 2015 were included in the second group. The last two groups comprised all OUD control patients receiving regular OMT, separated into buprenorphine on one hand and methadone on the other.



Study Outcomes and Covariates

All administrative, medical and pharmaceutical data mentioned in “data source” were extracted. All ICD-10 codes applied to identify outcomes and covariates are outlined in Supplementary Table 1.

Diagnosis associated with hospital discharge were extracted to identify unintentional opioid overdoses.

In the same way, diagnosis associated with hospital discharge and LTD codes were extracted to identify the covariates: human immunodeficiency virus (HIV), hepatitis B virus (HBV), hepatitis C virus (HCV), and the main infection complications described as potentially related to intravenous drug injection (16–19). Arterial and venous thrombosis complications (20–22) and various data on comorbidities: severe chronic psychiatric disorders (LTD-23), alcohol use disorders (by ICD-10 code and specific treatments (33), [i.e., disulfiram (“N07BB01”), acamprosate (“N07BB03”), naltrexone (“N07BB04”), and nalmefene (“N07BB05”)], benzodiazepine [anxiolytics (“N05BA”) and hypnotics (“N05CD,” “N05CF”)], and gabapentinoids [pregabalin (“N03AX16”) and gabapentin (“N03AX12”)]) concomitant treatments were also collected. Coprescription was defined as receiving dispensings of the medications involved on exactly the same date, suggesting that the treatments were simultaneously on the same prescription.

Doctor shopping behavior (DSB) was measured in regular morphine, buprenorphine and methadone groups. DSB was defined as a combination of overlapping prescriptions for a specific medication from several different prescribers, dispensed in different pharmacies, to the same patient. This practice enables patients to increase the amount of medications they receive (34, 35) and is typically associated with high levels of misuse and/or diversion (36–40). In this study, the threshold defining a DSB was fixed as:

• at least one day of overlapping prescriptions;

• and at least two different prescribing physicians;

• and at least three different dispensing pharmacies during the study period.

These thresholds correspond to those established by previous studies assessing DSB scores for opioid analgesics, ensuring the comparability of results (41, 42). DSB is measurable only for regular substance use and so is not applicable to the occasional MS group.

The daily opioid dose was calculated for the three regular groups of patients and its oral morphine equivalent was evaluated with a fixed 30:1 ratio for buprenorphine (43) and a validated variable ratio ranging from 4:1 to 12:1 based on the daily dose for methadone (44).

The Charlson Comorbidity Index (CCI), extensively applied in clinical research to account for the confounding influence of comorbidities was calculated (45–47). The CCI assesses the level of comorbidity by considering the level of severity of 19 predefined comorbid disorders, as well as the number of disorders present among them by means of a score (48).



Statistical Analyses

Categorical variables were expressed as frequencies and associated percentages, and quantitative variables as mean ± standard deviation (SD) or median and interquartile range (IQR), according to their statistical distribution (normality assessed using the Shapiro-Wilk test). The comparison between groups was performed using the chi-squared test for categorical data or Fisher's test where appropriate, with a variance analysis for continuous variables or the Kruskal-Wallis test if normality was rejected.

To determine the influence of various factors associated with overdose in opioid patients, a univariate logistic regression model was performed. The associated p-values were computed with their corresponding odds ratios (ORs) and their 95% confidence intervals (95% CI). To study the factors associated with opioid overdose, a multivariate logistic regression analysis was performed. All variables associated with p < 0.25 in univariate analysis were included in the model. Age and sex were forced in the model. The corresponding adjusted ORs were calculated with their 95% CIs. All statistical analyses were conducted using SAS-9.4 software (SAS Institute, USA) and STATA-14.2 (StataCorp, USA).




RESULTS


Population Description

From 1 January to 31 December 2015, 101,453 patients with OUD were included, among whom 2,237 patients receiving MS in the context of OUD (2.2%). MS groups were divided between the 1,288 patients who regularly received MS (1.3%), and the 949 who received it occasionally (0.9%) (see flow chart, Figure 1).


[image: Figure 1]
FIGURE 1. Flow chart of patient selection for interest groups. OUD, opioid use disorder; OMT, opioid maintenance treatment.


A total of 99,216 OMT controls were included in the same period, with 64,578 (63.7%) patients treated with buprenorphine, and 34,638 (34.1%) with methadone (see Supplementary Figure 1). Of the 100,504 OUD patients regularly receiving a regular opioid substitution (MS, buprenorphine or methadone), 1.3% (n = 1,288) were regular prescribed MS users.

The study population is described in Table 1. Mean ages were similar in MS and buprenorphine groups; methadone control patients were younger. All groups displayed the same sex ratio, four men to one woman. Over a third of patients receiving MS were considered low-income, based on their CMUc status. The poverty level was higher in regular MS users than occasional ones (p < 0.01), and overall, it was higher in MS groups than controls (p < 0.01) of which only a quarter benefited from CMUc.


Table 1. Characteristics of patients included in the morphine sulfate and control groups.
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MS users presented the highest prevalence of psychiatric disorders, with similar rates in both regular and occasional users (p = 0.1). Alcohol use disorder was more frequent for occasional than regular MS users (p < 0.01) and controls. Control groups were not different (p = 0.15). Regular MS users received benzodiazepines coprescriptions more frequently, with rates similar in other groups. Gabapentinoids coprescription rates were higher in MS users than in control groups, which were comparable between them (p = 0.5). Regular MS users received gabapentinoids more frequently (pregabalin and/or gabapentin) coprescriptions than occasional ones (p = 0.01).



Outcomes

There were significant differences across all MS patients and OMT control groups (p < 0.01) in terms of the prevalence of overdose. Occasional MS patients presented the highest prevalence, followed by regular MS users (p < 0.01). The controls were less affected, particularly those taking buprenorphine compared to methadone (p < 0.01). Compared to controls (no difference between buprenorphine and methadone, p = 0.88), the mortality rate was higher in MS users (p < 0.01), and significantly higher for occasional MS users than regular ones (p < 0.01).

DSB were significantly higher in regular MS users compared to controls (p < 0.01). Buprenorphine controls exhibited significantly higher DSB prevalence than methadone controls (p < 0.01).

Compared to OMT controls, between which no difference was found (p ≥ 0.1), the prevalences of HIV and HBV infections were significantly higher in MS users, although there was no difference between the regular and occasional groups (p ≥ 0.1). It is noteworthy that only the prevalence of HCV infection was different (p < 0.01) across all groups, as it was higher among MS (regular > occasional) users compared to controls (methadone > buprenorphine) (p < 0.01). The prevalence of bacterial infections was 3.5 times higher in MS groups, p < 0.01, with no difference between regular and occasional MS users, p = 0.62. The prevalence of thrombotic complications was higher in MS groups than in controls (p < 0.01), with comparable prevalence in occasional and regular MS users (p = 0.3).



Characteristics of MS and OMT Prescriptions

The pharmaceutical product Skenan®, a sustained-release MS capsule, was ahead of the other prescribed MS forms featuring on 91.3 and 86.9% of prescriptions dispensed to regular and occasional MS users, respectively. The pharmaceutical product Actiskenan®, an immediate-release morphine capsule, was the second most frequent MS dispensed to patients with OUD, featuring on 18.8 and 31.5% of prescriptions to regular and occasional MS users, respectively. The pharmaceutical product Moscontin®, an extended-release pill, came in third position, featuring in 5.2 and 2.7% of prescriptions dispensed to regular and occasional MS users, respectively (see Supplementary Table 2).

Analysis of Skenan® prescriptions showed a preference for the highest unit doses among regular users, less so among occasional users. For Actiskenan®, the dose distribution was more evenly distributed for regular users and low doses were more frequent in the occasional user group (see Supplementary Table 2). Regular MS users presented a median daily dose of 443.1 mg/day [IQR (192.8–758.4)], vs. 8.0 mg/day [IQR (4.1–14.5)] for buprenorphine-treated controls and 47.7 mg/day [IQR (28.9–71.8)] for those on methadone, corresponding to 240.7 mg/day [IQR (122.2–435.1)] and 286.3 mg/day [IQR (173.5–574.2)] equivalent oral morphine, respectively (Table 1).

The prescriptions mainly came from private practice medicine at similar rates among MS patients (regular: 87.4% of prescriptions, occasional: 85.4%) and buprenorphine controls (86.8%), slightly less for methadone controls (67.8%), mainly from general practitioners (GPs) for MS patients (regular: 97.8%, occasional: 97.7%) and similar in control groups (buprenorphine: 98.5%, methadone: 98.1%). Psychiatrists were the second main prescribers, accounting for <1.8% of prescriptions in each group. Occasional MS users more frequently received punctual conventional OMT prescriptions (26.2%) alongside those of MS (≥3 prescriptions/year) than regular MS users (20.8%).



Factors Associated With Opioid Overdose

In univariate analysis (Supplementary Table 3), general characteristics associated with opioid overdose were young age (p = 0.04), low-income (p < 0.01), receiving morphine rather than a validated OMT, particularly in the case of occasional MS use (p < 0.01), receiving high oral morphine equivalent (p < 0.01), and having treatment misuse behaviors according to DSB (p < 0.01). Having multiple comorbidities (history of severe chronic psychiatric pathologies, alcohol use disorder and systemic infectious complications (Supplementary Table 1) described as potentially related to intravenous drug injection, arterial, and venous thrombosis complications or according to the CCI score) was significantly associated with opioid overdose risk in univariate analysis. Receiving concomitant benzodiazepines or gabapentinoids and opioid prescriptions was associated with overdose risk in univariate analysis (p < 0.01).

Opioid dose in oral morphine equivalent and shopping behavior, reflecting misuse of the medication, were removed from the final logistic regression model because they could not be assessed for occasional MS users.

In the multivariate model, compared to regular MS users, occasional MS users had an increased risk of overdose [aOR = 2.2 (1.5–3.3)], while the risk was reduced in the buprenorphine group [aOR = 0.5 (0.4–0.7)] and not significantly different for methadone [aOR = 1.0 (0.7–1.4)]. When buprenorphine was used as a reference, occasional MS users were at the highest risk of overdose [aOR = 4.5 (3.4–6.0)], followed by methadone controls [aOR = 2.1 (1.9–2.3)], and regular MS users [aOR = 2.0 (1.5–2.8)]. The graphical representation of the resulting multivariate logistic regression model corresponds to the forest plot in Figure 2 (see also Supplementary Table 4). The area under the curve for multivariate model was equal to 0.822 ± 0.18 (Supplementary Figure 2).


[image: Figure 2]
FIGURE 2. Factors associated with opioid overdose in opioid use disorder patients in multivariate analysis. aOR, adjusted odd ratio.


Other factors associated with opioid overdose were age, with a risk decreasing over time regardless of the quartile evaluated (p < 0.01), being considered low-income [aOR = 1.1 95% CI (1.1–1.3), p < 0.01], history of mental health disorders [aOR = 1.7 (1.6–1.9), p < 0.01], alcohol use disorder [aOR = 4.9 (4.4–5.5), p < 0.01], infection complications described as potentially related to intravenous drug injection [aOR = 1.8 (1.5–2.2), p < 0.01], arterial and venous thrombosis complications [aOR = 2.1 (1.6–2.7), p < 0.01], HBV [aOR = 1.7 (1.1–2.5), p < 0.01], and HCV [aOR = 1.3 (1.1–1.5), p < 0.01]. Receiving concomitant benzodiazepines, anxiolytic [aOR = 1.8 (1.6–2.0), p < 0.01] or hypnotic [aOR = 1.5 (1.4–1.7), p < 0.01], or pregabalin [aOR = 2.1 (1.5–2.9), p < 0.01], and opioid prescriptions were associated with an increased overdose risk in multivariate analysis.




DISCUSSION

In France in 2015, 2,237 patients with OUD were dispensed MS, either regularly or occasionally, i.e., 2.2% of this population. Of the 100,504 patients regularly receiving regular opioid substitution (MS, buprenorphine or methadone) in OUD context, 1.3% (n = 1,288) were regular prescribed MS users.

The prevalence of overdoses was the highest in MS users compared to controls. The overdose risk was similar in regular MS users and methadone patients, but higher in these groups than in buprenorphine patients. Compared to buprenorphine controls, occasional MS users had a 4.5 higher risk of overdose, twice that of regular MS or methadone users. This finding seems to indicate that regular MS use, “like a regular conventional OMT,” reduces overdose risk compared to occasional MS use. The known safer pharmacological profile of buprenorphine is also reflected in our results (49, 50).

Several explanations can be given as to why regular opioid use may be more protective against overdose than occasional use. Having regular prescriptions means having regular medical follow-up, allowing better general monitoring of users' health, as well as better management of their comorbidities, which are also overdose associated factors. This regular monitoring also promotes global care, with the adoption of a harm reduction approach associated with treatment.

Finally, having regular prescriptions reduces fluctuations in self-administered doses of opioids (prescribed and possibly illegal). Although they have only irregular dispensing, occasional users still suffer from OUD, implying the onset of a withdrawal syndrome in the absence of regular opioid use. It can therefore be assumed that occasional users continue to use illicit-market opioids in addition to those occasionally prescribed to them, with the variability of self-administered doses that this implies. The stability of self-administered doses may explain the lack of difference in the opioid overdose risk observed between regular MS users and methadone patients.

This risk reduction occurs in patients with regular MS or OMT dispensings despite more frequent gabapentinoid and/or benzodiazepine coprescriptions, possibly for psychiatric comorbidity and/or alcohol use disorder (51–53) which, combined with opioids may increase respiratory depression and overdose risk (53, 54). Although the involvement of benzodiazepines, gabapentinoids, and alcohol in the occurrence of opioid overdose is well-described in the literature (54–58), the highly significant increase in this risk in our multivariate analysis (Figure 2) should attract the attention of practitioners.

All-cause mortality was low in all groups although higher in MS users, probably partially due to their increased overdose rates and the consequences of intravenous injections. In multivariate analysis, the absence of any difference between regular MS and methadone groups in terms of opioid overdose leads to the suspicion that injection behaviors have a significant influence on deaths among MS patients. Therefore, risk reduction measures linked to intravenous injections among these MS users should be reinforced to possibly reduce their risk of death.

Regarding opioid diversion, the regular MS users presented more than a five-fold higher DSB prevalence than controls taking buprenorphine, a substance highly associated with DSB in France (59). The low DSB in methadone controls was consistent with the literature, likely due to the strict monitoring rules imposed on its prescription and dispensing that limit diversion (49, 60). Previous studies have drawn links between DSB, overdose, and death (37, 38, 59, 61), which could partially explain the increased risks in regular MS patients. This high DSB score may show the nomadic nature of certain MS users, but also their difficulty in integrating into our sometimes restrictive care system.

The systemic viral infection rate of MS users (HBV, HCV) and the rate of hospitalization for bacterial infections was, respectively, twice as high and four times greater than those of controls. The prevalence of thrombotic complications in the MS group was also double that of controls, leading us to suspect deficient filtration of excipients when dissolving the oral form for injection (18, 20). These findings are in line with the diversion of oral forms previously described in field studies (9–11) and are linked to opioid overdose in multivariate analysis.

There were more psychiatric comorbidities in MS users, along with higher alcohol use disorder prevalence. The latter was more marked in occasional than in regular MS users. According to previous studies, this may be linked to their increased low-income status (62–67).

Such comorbidities must therefore be systematically investigated and managed in MS users by trained professionals experienced with these dual disorders so common among patients in addiction centers. Moreover, multivariate analysis indicates that these comorbidities, especially alcohol use disorder, are associated with an increase in overdose risk in patients with OUD, in accordance with the literature (68).

These results show that MS prescription for OUD concerns a minority of patients, but suggest that MS exposes them to multiple increased risks compared to conventional OMT. The implementation of a specific care, prescription and dispensing framework would reduce the risk of infection complications, preventing overdose and associated mortality. This care framework should be flexible, so as not to scare off patients with the least stable lifestyles, who are often nomadic, and who change their prescriber depending on their current location. The main objective is to promote a regular “conventional OMT-like” prescription of MS, which appears to involve less risk than occasional use. In the absence of direct access to an addiction center, it might be worthwhile to offer them graduated alternative care. The first level would begin with simply providing risk-reducing tools to involved GPs, or through collaboration with an addiction center. Secondly, MS users could be sent to the GP's addiction center partner to receive multidisciplinary care. Direct or indirect support through the GP for MS prescription by an addictology center would limit the risk of exposing colleagues to the difficulties of caring for these complex patients and would encourage their entry into the multidisciplinary care framework they require. This care setting would be suitable for the eventual provision of an injectable substitution, alone or in addition to a validated OST, whose effectiveness has been scientifically documented (69–71). In various countries (including Switzerland, Netherlands, Germany, Denmark, and Canada), the legal prescription of heroin-assisted treatment under strict supervision has indeed proven to be effective and well-tolerated (69, 72–74).

Results on daily doses (only possible for regular users) confirmed that large MS doses were being taken, in line with already published data (6, 7, 9–11, 75, 76), exceeding those for chronic pain management. This could be a marker of early substance usage disorder (31), which should be a warning sign for prescribers. However, these high dosages are similar to those reported in clinical trials assessing the use of MS as an alternative OMT (77–83). Improving the training of physicians in the identification of OUD and proper prescription rules would promote early detection of these patients and safer use of opioids.


Strengths and Limitations

These findings should be interpreted by taking into account the strengths and weaknesses inherent in all pharmacoepidemiological studies using healthcare databases. The main risk is that the population included does not resemble that typically encountered in clinical practice. The characteristics of the patients included and controls were similar between groups and consistent with previous field studies (age, sex ratio, low-income status), as were our findings on complications (viral and bacterial infections, DSB) and medication dosages (9–12, 30, 60). This similarity validates our patient selection, despite a selective methodology, and shows the lack of influence of the impossibility to include the 10% of patients receiving their OMT dispensing in an addiction center rather than in pharmacies (9, 10).

Regarding the data source, the SNDS database only provides diagnosis codes attributed on hospital discharge (≥24 h), excluding care provided by emergency services, and we only had access to data on pharmacy dispensing, without details on illicit-market sales. These missing data minimize the size of the groups and the risks to which they are exposed. While our results add to the body of knowledge on opioid overdose and MS use, and are consistent with the results of a previous incidence study on the issue (30), a causal inference cannot be determined directly owing to the cross-sectional design of the study. Further longitudinal studies are needed to explore the temporal relationship between the factors we have identified and opioid overdose. Although oral morphine use disorder seems to be rather specific to France, the main risk factors for opioid overdose do not seem to be specific to this population. The generalization of the study results beyond the French territory must be done with caution and conditioned on future investigations. However, these results may be of interest to countries exposed to the intravenous diversion of oral opioid medications or which wish to offer patients an injectable opioid substitution.

This study also presents significant strengths, notably its ability to recruit a large number of patients for assessing rare issues. This pharmacoepidemiologic approach using a nationwide database is alone in providing sufficient cohort sizes to supply reliable data at the population level, particularly for the patients described here, who are few in number and difficult to follow-up in conventional clinical studies.




CONCLUSION

This is the first pharmacoepidemiological study to report the prevalence of 1.3% off-label MS regular users in France among patients regularly receiving OMT for OUD. The high vulnerability and associated comorbidities of these MS users encourage their referral to addiction centers rather than to a GP, so that they can receive multidisciplinary care. Although MS prescription for OUD is considered relevant, it should be accompanied by information on overdose risks and the dispensing of emergency naloxone kits. To reduce the risks associated with the widespread practice of MS intravenous injection, these users should be systematically provided with free sterile injection kits, suitable for this practice, containing large-volume syringes, and special filtering tools (11, 84, 85). The availability of an injectable substitution opioid, self-administered under medical supervision, and ensuring better aseptic conditions, would make it possible to reduce the risks discussed above by promoting access to care for these complex patients.



DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in the article/Supplementary Material, further inquiries can be directed to the corresponding author.



AUTHOR CONTRIBUTIONS

CB, JD, CC, NA, and JB: conceptualization and methodology. CB and JD: software, data extraction, and formal analysis. CC, JB, and NA: validation and supervision. CB: writing of manuscript. CB, CC, NK, NA, MT, JB, and AP: revision of manuscript. NA: project administration and funding acquisition. All authors contributed to the article and approved the submitted version.



FUNDING

This study was part of the MONITOR-OP project (utilisation et sécurité des antalgiques opioïdes en vie réelle), funded by the French National Agency for the Safety of Medicines and Health Products (ANSM) within the framework of the EPI-PHARE scientific interest group—Grant No. 2021S016. This publication represents the views of the authors and does not necessarily represent the opinion of ANSM or EPI-PHARE. The funder had no role in study design, data collection, analysis, interpretation, decision to publish, or preparation of the manuscript.



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyt.2022.893590/full#supplementary-material



ABBREVIATIONS

aOR, Adjusted odd ratio; ATC, Anatomical therapeutic chemical; CCI, Charlson comorbidity index; CI, Confidence interval; CMUc, Free complementary medical cover; CNIL, French national data protection commission; DSB, Doctor shopping behavior; HBV, Hepatitis B virus; HCV, Hepatitis C virus; HIV, Human immunodeficiency virus; ICD-10, International statistical classification of diseases-10th revision; INDS, French institute for health data privacy; IQR, Interquartile range; LTD, Long-term/major diseases; MS, Morphine sulfate; OMT, Opioid maintenance treatment; OR, Odd ratio; OUD, Opioid use disorder; SD, Standard deviation; SNDS, French national system of health data.



REFERENCES

 1. Fareed A, Stout S, Casarella J, Vayalapalli S, Cox J, Drexler K. Illicit opioid intoxication: diagnosis and treatment. Subst Abuse. (2011) 5:17–25. doi: 10.4137/SART.S7090

 2. Novak SP, Håkansson A, Martinez-Raga J, Reimer J, Krotki K, Varughese S. Nonmedical use of prescription drugs in the European Union. BMC Psychiatry. (2016) 16:274. doi: 10.1186/s12888-016-0909-3

 3. Martins SS, Ghandour LA. Nonmedical use of prescription drugs in adolescents and young adults: not just a Western phenomenon. World Psychiatry. (2017) 16:102–4. doi: 10.1002/wps.20350

 4. Martins SS, Sampson L, Cerdá M, Galea S. Worldwide prevalence and trends in unintentional drug overdose: a systematic review of the literature. Am J Public Health. (2015) 105:e29–49. doi: 10.2105/AJPH.2015.302843

 5. Lancet T. The opioid crisis in the USA: a public health emergency. Lancet. (2017) 390:2016. doi: 10.1016/S0140-6736(17)32808-8

 6. Agence Nationale de Sécurité du Médicament et des produits de santé. Commission des Stupéfiants et Psychotropes—Compte-rendu de Séance No. 7. ANSM (2014). Available online at: https://ansm.sante.fr/var/ansm_site/storage/original/application/844d3a9c6337a567f5aaf647c65d0e04.pdf 

 7. Agence Nationale de Sécurité du Médicament et des produits de santé. Compte-Rendu de la 83e Réunion de la Commission Nationale des Stupéfiants et des Psychotropes. Paris: ANSM (2009). Available online at: https://ansm.sante.fr/var/ansm_site/storage/original/application/7bb0ea04db4b921b5cde23b177a3b548.pdf 

 8. European Monitoring Centre for Drugs and Drug Addiction editor. European Drug Report: Trends and Developments. Luxembourg: Publications Office of the European Union (2021). 

 9. Peyriere H, Eiden C, Micallef J, Lapeyre-Mestre M, Faillie JL, Blayac JP. Slow-release oral morphine sulfate abuse: results of the postmarketing surveillance systems for psychoactive prescription drug abuse in France. Eur Addict Res. (2013) 19:235–44. doi: 10.1159/000346179

 10. Peyriere H, Nogue E, Eiden C, Frauger E, Charra M, Picot MC, et al. Evidence of slow-release morphine sulfate abuse and diversion: epidemiological approaches in a French administrative area. Fundam Clin Pharmacol. (2016) 30:466–75. doi: 10.1111/fcp.12210

 11. Cadet-Taïrou A, Gandilhon M. Morphine Sulphate Consumption by French Drug Users: Recent Trends (2012-2013). Saint Denis: OFDT (2014). Available online at: https://bdoc.ofdt.fr/doc_num.php?explnum_id=20011 

 12. Lermenier-Jeannet A, Cadet-Taïrou A, Gautier S. CAARUD Client Profiles Practices in 2015. Report No: 120. Saint-Denis: OFDT (2017). Available online at: https://en.ofdt.fr/BDD/publications/docs/eftaalxa.pdf 

 13. Cadet-Taïrou A, Gandilhon M, Toufik A, Evrard I. Phénomènes Émergents Liés Aux Drogues en 2005—Septième Rapport National du Dispositif TREND. Saint-Denis: OFDT (2007). Available online at: http://www.ofdt.fr/publications/collections/rapports/rapports-d-etudes/rapports-detudes-ofdt-parus-en-2007/phenomenes-emergents-lies-aux-drogues-en-2005-septieme-rapport-national-du-dispositif-trend-janvier-2007/ 

 14. Ministère du Travail et des Affaires Sociales, DGS D générale de la santé, Girard JF. Note D'information DGS/685 du 27 Juin 1996 Relative au Traitement de Substitution Pour les Toxicomanes. Paris: Ministère du Travail et des Affaires Sociales (1996). 

 15. Lahaie E, Cadet-Taïrou A. Héroïne—Composition, Prix, Connaissances des Usagers Mai. 2014—OFDT. Saint Denis: OFDT (2014). Available online at: http://www.ofdt.fr/publications/collections/rapports/rapports-d-etudes/rapports-detudes-ofdt-parus-en-2014/heroine-composition-prix-connaissances-des-usagers-mai-2014/ 

 16. Dally S, Thomas G, Danan M. Candidiasis in heroin abusers. Br Med J. (1983) 287:1549. doi: 10.1136/bmj.287.6404.1549-b 

 17. Tunkel AR, Pradhan SK. Central nervous system infections in injection drug users. Infect Dis Clin. (2002) 16:589–605. doi: 10.1016/S0891-5520(02)00015-6

 18. Brettle RP. Infection and injection drug use. J Infect. (1992) 25:121–31. doi: 10.1016/0163-4453(92)93874-P

 19. Larney S, Peacock A, Mathers BM, Hickman M, Degenhardt L. A systematic review of injecting-related injury and disease among people who inject drugs. Drug Alcohol Depend. (2017) 171:39–49. doi: 10.1016/j.drugalcdep.2016.11.029

 20. Cornford CS, Mason JM, Inns F. Deep vein thromboses in users of opioid drugs: incidence, prevalence, and risk factors. Br J Gen Pract. (2011) 61:e781–6. doi: 10.3399/bjgp11X613115

 21. Del Giudice P. Cutaneous complications of intravenous drug abuse. Br J Dermatol. (2004) 150:1–10. doi: 10.1111/j.1365-2133.2004.05607.x

 22. Kwiatkowska W, Knysz B, Gasiorowski J, Witkiewicz W. Deep vein thrombosis of the lower limbs in intravenous drug users. Postepy Hig Med Dosw. (2015) 69:510–20. doi: 10.5604/17322693.1150215

 23. Benchimol EI, Smeeth L, Guttmann A, Harron K, Moher D, Petersen I, et al. The REporting of studies conducted using observational routinely-collected health data (RECORD) statement. PLOS Med. (2015) 12:e1001885. doi: 10.1371/journal.pmed.1001885

 24. Nicholls SG, Quach P, Elm E von, Guttmann A, Moher D, Petersen I, et al. The REporting of studies conducted using observational routinely-collected health data (RECORD) statement: methods for arriving at consensus and developing reporting guidelines. PLoS ONE. (2015) 10:e0125620. doi: 10.1371/journal.pone.0125620

 25. Benchimol E, Petersen I, von Elm E, Langan SM. RECORD: reporting guidelines for pharmacoepidemiology and other observational research using routinely-collected health data. BMJ. (2014) 349:g5511. doi: 10.1136/bmj.g5511

 26. Langan SM, Schmidt SA, Wing K, Ehrenstein V, Nicholls SG, Filion KB, et al. The reporting of studies conducted using observational routinely collected health data statement for pharmacoepidemiology (RECORD-PE). BMJ. (2018) 363:k3532. doi: 10.1136/bmj.k3532

 27. Bezin J, Duong M, Lassalle R, Droz C, Pariente A, Blin P, et al. The national healthcare system claims databases in France, SNIIRAM and EGB: powerful tools for pharmacoepidemiology. Pharmacoepidemiol Drug Saf. (2017) 26:954–62. doi: 10.1002/pds.4233

 28. Tuppin P, Rudant J, Constantinou P, Gastaldi-Ménager C, Rachas A, de Roquefeuil L, et al. Value of a national administrative database to guide public decisions: from the système national d'information interrégimes de l'Assurance Maladie (SNIIRAM) to the système national des données de santé (SNDS) in France. Rev d'Épidémiol Santé Publi. (2017) 65:S149–67. doi: 10.1016/j.respe.2017.05.004

 29. Haute Autorité de Santé,. L'ensemble Des Actes et Prestations Pour Les ALD (APALD)–Hors Maladies Rares. Haute Autorité de Santé (2019). Available online at: https://www.has-sante.fr/jcms/c_565292/fr/l-ensemble-des-actes-et-prestations-pour-les-ald-apald-hors-maladies-rares 

 30. Bertin C, Delorme J, Riquelme M, Peyrière H, Brousse G, Eschalier A, et al. Risk assessment of using off-label morphine sulfate in a population-based retrospective cohort of opioid-dependent patients. Br J Clin Pharmacol. (2019) 86:2338–48. doi: 10.1111/bcp.14082

 31. Moisset X, Trouvin AP, Tran VT, Authier N, Vergne-Salle P, Piano V, et al. Utilisation des opioïdes forts dans la douleur chronique non cancéreuse chez l'adulte. Recommandations françaises de bonne pratique clinique par consensus formalisé (SFETD). Douleurs. (2016) 17:145–60. doi: 10.1016/j.douler.2016.04.002 

 32. Chenaf C, Delorme J, Delage N, Ardid D, Eschalier A, Authier N. Prevalence of chronic pain with or without neuropathic characteristics in France using the capture-recapture method: a population-based study. Pain. (2018) 159:2394–402. doi: 10.1097/j.pain.0000000000001347

 33. Rolland B, Paille F, Gillet C, Rigaud A, Moirand R, Dano C, et al. Pharmacotherapy for alcohol dependence: the 2015 recommendations of the French alcohol society, issued in partnership with the European federation of addiction societies. CNS Neurosci Ther. (2016) 22:25–37. doi: 10.1111/cns.12489

 34. Cepeda MS, Fife D, Berwaerts J, Friedman A, Yuan Y, Mastrogiovanni G. Doctor shopping for medications used in the treatment of attention deficit hyperactivity disorder: shoppers often pay in cash and cross state lines. Am J Drug Alcohol Abuse. (2015) 41:226–9. doi: 10.3109/00952990.2014.945591

 35. Sansone RA, Sansone LA. Doctor shopping. Innov Clin Neurosci. (2012) 9:42–6. 

 36. Cepeda MS, Fife D, Chow W, Mastrogiovanni G, Henderson SC. Assessing opioid shopping behaviour: a large cohort study from a medication dispensing database in the US. Drug Saf. (2012) 35:325–34. doi: 10.2165/11596600-000000000-00000

 37. Yang Z, Wilsey B, Bohm M, Weyrich M, Roy K, Ritley D, et al. Defining risk of prescription opioid overdose: pharmacy shopping and overlapping prescriptions among long-term opioid users in medicaid. J Pain. (2015) 16:445–53. doi: 10.1016/j.jpain.2015.01.475

 38. Peirce GL, Smith MJ, Abate MA, Halverson J. Doctor and pharmacy shopping for controlled substances. Med Care. (2012) 50:494–500. doi: 10.1097/MLR.0b013e31824ebd81

 39. McDonald DC, Carlson KE. Estimating the prevalence of opioid diversion by “doctor shoppers” in the United States. PLoS ONE. (2013) 8:e0069241. doi: 10.1371/journal.pone.0069241

 40. Chenaf C, Kabore JL, Delorme J, Pereira B, Mulliez A, Roche L, et al. Codeine shopping behavior in a retrospective cohort of chronic noncancer pain patients: incidence and risk factors. J Pain. (2016) 17:1291–301. doi: 10.1016/j.jpain.2016.08.010

 41. Cepeda MS, Fife D, Chow W, Mastrogiovanni G, Henderson SC. Opioid shopping behavior: how often, how soon, which drugs, and what payment method. J Clin Pharmacol. (2013) 53:112–7. doi: 10.1177/0091270012436561

 42. Cepeda MS, Fife D, Vo L, Mastrogiovanni G, Yuan Y. Comparison of opioid doctor shopping for tapentadol and oxycodone: a cohort study. J Pain. (2013) 14:158–64. doi: 10.1016/j.jpain.2012.10.012

 43. Fédération nationale des centres de lutte contre le cancer. Standards, Options et Recommandations 2002 sur les traitements antalgiques médicamenteux des douleurs cancéreuses par excès de nociception chez l'adulte, mise à jour. Doul Analg. (2003) 17:89–93. doi: 10.1007/BF03015888 

 44. Moksnes K, Dale O, Rosland JH, Paulsen Ø, Klepstad P, Kaasa S. How to switch from morphine or oxycodone to methadone in cancer patients? A randomised clinical phase II trial. Eur J Cancer. (2011) 47:2463–70. doi: 10.1016/j.ejca.2011.06.047

 45. Chenaf C, Kaboré JL, Delorme J, Pereira B, Mulliez A, Zenut M, et al. Prescription opioid analgesic use in France: trends and impact on morbidity-mortality. Eur J Pain. (2019) 23:124–34. doi: 10.1002/ejp.1291

 46. Quan H, Sundararajan V, Halfon P, Fong A, Burnand B, Luthi JC, et al. Coding algorithms for defining comorbidities in ICD-9-CM and ICD-10 administrative data. Med Care. (2005) 43:1130–9. doi: 10.1097/01.mlr.0000182534.19832.83

 47. Elixhauser A, Steiner C, Harris DR, Coffey RM. Comorbidity measures for use with administrative data. Med Care. (1998) 36:8–27. doi: 10.1097/00005650-199801000-00004

 48. Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of classifying prognostic comorbidity in longitudinal studies: development and validation. J Chronic Dis. (1987) 40:373–83. doi: 10.1016/0021-9681(87)90171-8

 49. Winstock AR, Lea T, Sheridan J. Prevalence of diversion and injection of methadone and buprenorphine among clients receiving opioid treatment at community pharmacies in New South Wales, Australia. Int J Drug Policy. (2008) 19:450–8. doi: 10.1016/j.drugpo.2007.03.002

 50. Pergolizzi J, Aloisi AM, Dahan A, Filitz J, Langford R, Likar R, et al. Current knowledge of buprenorphine and its unique pharmacological profile. Pain Pract. (2010) 10:428–50. doi: 10.1111/j.1533-2500.2010.00378.x

 51. Panes A, Lassalle R, Bernard MA, Dureaud-Pournin C, Pariente A, Fourrier-Reglat A. Misuse of benzodiazepines in the French population: a cohort study in the échantillon genéraliste de bénéficiaires between 2007 and 2012. Rev d'Épidémiol Santé Publi. (2016) 64:S132–3. doi: 10.1016/j.respe.2016.03.035 

 52. Pradel V, Delga C, Rouby F, Micallef J, Lapeyre-Mestre M. Assessment of abuse potential of benzodiazepines from a prescription database using ‘doctor shopping' as an indicator. CNS Drugs. (2010) 24:611–20. doi: 10.2165/11531570-000000000-00000

 53. Schmitz A. Benzodiazepine use, misuse, and abuse: a review. Ment Health Clin. (2016) 6:120–6. doi: 10.9740/mhc.2016.05.120

 54. White JM, Irvine RJ. Mechanisms of fatal opioid overdose. Addiction. (1999) 94:961–72. doi: 10.1046/j.1360-0443.1999.9479612.x 

 55. Tori ME, Larochelle MR, Naimi TS. Alcohol or benzodiazepine co-involvement with opioid overdose deaths in the United States, 1999-2017. JAMA Netw Open. (2020) 3:e202361. doi: 10.1001/jamanetworkopen.2020.2361

 56. Gudin JA, Mogali S, Jones JD, Comer SD. Risks, management, and monitoring of combination opioid, benzodiazepines, and/or alcohol use. Postgrad Med. (2013) 125:115–30. doi: 10.3810/pgm.2013.07.2684

 57. Gomes T, Greaves S, van den Brink W, Antoniou T, Mamdani MM, Paterson JM, et al. Pregabalin and the risk for opioid-related death: a nested case-control study. Ann Intern Med. (2018) 169:732–4. doi: 10.7326/M18-1136

 58. Gomes T, Juurlink DN, Antoniou T, Mamdani MM, Paterson JM, Brink W. Gabapentin, opioids, and the risk of opioid-related death: a population-based nested case–control study. PLOS Med. (2017). 14:e1002396. doi: 10.1371/journal.pmed.1002396

 59. Delorme J, Chenaf C, Kabore JL, Pereira B, Mulliez A, Tremey A, et al. Incidence of high dosage buprenorphine and methadone shopping behavior in a retrospective cohort of opioid-maintained patients in France. Drug Alcoh Depend. (2016) 162:99–106. doi: 10.1016/j.drugalcdep.2016.02.035

 60. Kernisant M, Delorme J, Kabore JL, Brousse G, Laporte C, Zenut M, et al. Trend in buprenorphine and methadone shopping behavior in France from 2004 to 2014. Presse Med. (2016) 45:e369–75. doi: 10.1016/j.lpm.2016.10.011

 61. King NB, Fraser V, Boikos C, Richardson R, Harper S. Determinants of increased opioid-related mortality in the United States and Canada, 1990–2013: a systematic review. Am J Public Health. (2014) 104:e32–42. doi: 10.2105/AJPH.2014.301966

 62. Hasin DS, Trautman KD, Miele GM, Samet S, Smith M, Endicott J. Psychiatric research interview for substance and mental disorders (PRISM): reliability for substance abusers. Am J Psychiatry. (1996) 153:1195–201. doi: 10.1176/ajp.153.9.1195

 63. Miele GM, Trautman KD, Hasin DS. Assessing comorbid mental and substance-use disorders: a guide for clinical practice. J Pract Psychiatry Behav Health. (1996) 5:272–82. doi: 10.1097/00131746-199609000-00002

 64. Scott KM, Al-Hamzawi AO, Andrade LH, Borges G, Caldas-de-Almeida JM, Fiestas F, et al. Associations between subjective social status and DSM-IV mental disorders: results from the world mental health surveys. JAMA Psychiatry. (2014) 71:1400–8. doi: 10.1001/jamapsychiatry.2014.1337

 65. Keyes KM, Hasin DS. Socio-economic status and problem alcohol use: the positive relationship between income and the DSM-IV alcohol abuse diagnosis. Addiction. (2008) 103:1120–30. doi: 10.1111/j.1360-0443.2008.02218.x

 66. Huckle T, You RQ, Casswell S. Socio-economic status predicts drinking patterns but not alcohol-related consequences independently. Addiction. (2010) 105:1192–202. doi: 10.1111/j.1360-0443.2010.02931.x

 67. Dohrenwend BP, Levav I, Shrout PE, Schwartz S, Naveh G, Link BG, et al. Socioeconomic status and psychiatric disorders: the causation-selection issue. Science. (1992) 255:946–52. doi: 10.1126/science.1546291

 68. van Draanen J, Tsang C, Mitra S, Phuong V, Murakami A, Karamouzian M, et al. Mental disorder and opioid overdose: a systematic review. Soc Psychiatry Psychiatr Epidemiol. (2021) 57:647–71. doi: 10.1007/s00127-021-02199-2

 69. Martins ML, Wilthagen EA, Oviedo-Joekes E, Beijnen JH, de Grave N, Uchtenhagen A, et al. The suitability of oral diacetylmorphine in treatment-refractory patients with heroin dependence: a scoping review. Drug Alcohol Depend. (2021) 227:108984. doi: 10.1016/j.drugalcdep.2021.108984

 70. Frick U, Rehm J, Kovacic S, Ammann J, Uchtenhagen A. A prospective cohort study on orally administered heroin substitution for severely addicted opioid users. Addiction. (2006) 101:1631–9. doi: 10.1111/j.1360-0443.2006.01569.x

 71. Frick U, Rehm J, Zullino D, Fernando M, Wiesbeck G, Ammann J, et al. Long-term follow-up of orally administered diacetylmorphine substitution treatment. Eur Addict Res. (2010) 16:131–8. doi: 10.1159/000313335

 72. European Monitoring Centre for Drugs Drug Addiction. New Heroin-Assisted Treatment–Recent Evidence and Current Practices of Supervised Injectable Heroin Treatment in Europe and Beyond: EMCDDA Insights. LU Publications Office (2012). Available online at: https://data.europa.eu/doi/10.2810/50141 (accessed May 10, 2022). 

 73. Strang L, Taylor J. Heroin-Assisted Treatment Supervised Drug Consumption Sites: Experience from Four Countries. RAND Corporation (2018). Available online at: https://www.rand.org/pubs/working_papers/WR1262.html (accessed May 10, 2022). 

 74. Haasen C, Verthein U, Degkwitz P, Berger J, Krausz M, Naber D. Heroin-assisted treatment for opioid dependence: randomised controlled trial. Br J Psychiatry. (2007) 191:55–62. doi: 10.1192/bjp.bp.106.026112

 75. Peyriere H. Données d'addictovigilance : Usage du Sulfate de Morphine En tant que Traitement de Substitution aux Opiacés. ANSM—Commission des Stupéfiants et Psychotropes (2018) Paris. Available online at: https://ansm.sante.fr/var/ansm_site/storage/original/application/20bf2a798aae384e64b3dd2ba75bf8c8.pdf (accessed March 14, 2020). 

 76. Agence Nationale de Sécurité du Médicament et des produits de santé. Journée D'échange Partenarial Sur L'usage des Antalgiques Opioïdes En France. ANSM (2017). Available online at: https://ansm.sante.fr/var/ansm_site/storage/original/application/7eeb7817c7212668cafbac08023063c8.pdf (accessed March 14, 2020). 

 77. Beck T, Haasen C, Verthein U, Walcher S, Schuler C, Backmund M, et al. Maintenance treatment for opioid dependence with slow-release oral morphine: a randomized cross-over, non-inferiority study versus methadone. Addiction. (2014) 109:617–26. doi: 10.1111/add.12440

 78. Eder H, Jagsch R, Kraigher D, Primorac A, Ebner N, Fischer G. Comparative study of the effectiveness of slow-release morphine and methadone for opioid maintenance therapy. Addiction. (2005) 100:1101–9. doi: 10.1111/j.1360-0443.2005.001128.x

 79. Hämmig R, Köhler W, Bonorden-Kleij K, Weber B, Lebentrau K, Berthel T, et al. Safety and tolerability of slow-release oral morphine versus methadone in the treatment of opioid dependence. J Subst Abuse Treat. (2014) 47:275–81. doi: 10.1016/j.jsat.2014.05.012

 80. 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) 103:1837–46. doi: 10.1111/j.1360-0443.2008.02334.x

 81. Kraigher D, Jagsch R, Gombas W, Ortner R, Eder H, Primorac A, et al. Use of slow-release oral morphine for the treatment of opioid dependence. Eur Addict Res. (2005) 11:145–51. doi: 10.1159/000085550

 82. Kraigher D, Ortner R, Eder H, Schindler S, Fischer G. Slow-release morphine hydrochloride for maintenance therapy of opioid dependence. Wien Klin Wochenschr. (2002) 114:904–10.

 83. Winklbaur B, Jagsch R, Ebner N, Thau K, Fischer G. Quality of life in patients receiving opioid maintenance therapy. A comparative study of slow-release morphine versus methadone treatment. Eur Addict Res. (2008) 14:99–105. doi: 10.1159/000113724

 84. Pfau G, Péquart C. Phénomènes Émergents Liés Aux Drogues : Tendances Récentes Sur Les Usages de Drogues à Paris en 2015. OFDT. Tendances récentes et nouvelles drogues (2016). Available online at: https://www.ofdt.fr/ofdt/fr/trend/idf_15.pdf 

 85. Pfau G, Péquart C. Phénomènes Émergents Liés Aux Drogues : Tendances Récentes Sur Les Usages De Drogues à Paris en 2013. Tendances récentes et nouvelles drogues (2015). Available online at: https://www.ofdt.fr/ofdt/fr/trend/idf_13.pdf 

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Bertin, Bezin, Chenaf, Delorme, Kerckhove, Pariente, Tournier and Authier. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpsyt-13-893590-t001.jpg
Number
Mean age, years & SD

Meale sex, % (N)

Low-Income status (CMUG), % (N)
Overdose, % (N)

Death, % (N)

Doctor shopping behavior, % (N)

History of HIV, % (N)

History of HBV, % (V)

History of HCV, % (N)

Bacterial infection, % (N)

Thrombotic complication, % ()

History of psychiatric disorder (LTD-23),
% (N)

Alcohol use disorder, % (N)

Anxiolytic benzodiazepine coprescription,
% (N)

Hypnotic benzodiazepine coprescription,
% (N)

Benzodiazepine anxiolytic and hypnotic
coprescription, % (N)

Pregabalin antiepileptic coprescription,
% (N)
Gabapentin antiepileptic coprescription,
% (N)
Both gabapentinoid coprescription
(pregabaiin and gabapentir), % (V)
Opioid daily dose, mg,

median, IQR]
Oral morphine equivalent, mg
median, (IQR]
Coprescription, % (N)
morphine sulfate + OMT = 3 episodes

Regular morphine sulfate
users with OUD history

N=1288
405 + 106
74.8(963)
41.3(632)
37 (48)
03(4)
19.9 (256)
45(58)
1.6(21)
27.4(359)
10,5 (135)
32(41)
47.9(617)

25.8(332)
53.2 (686)

32.2 (415)

23.4(301)

4.4(56)

1.1(14)

02()

443.1 [192.8-768.4]

208 (268)

Occasional morphine
sulfate users with OUD
history

N=949
308+ 11.0
78.4 (744)
36,0 (342)
69 (65)
07 (1)
3.8(36)
1.8(17)
20.3 (199)
10.9 (103)
27 (26)
44.7 (424)

325 (308)
38.9 (369)

19.7 (187)

12.9(122)

4.139)

06(6)

00

262 (249)

Regular
buprenorphine users
with OUD history

N=64,578
30987
79.7 (51,480)
27.4(17,704)
1.0(664)
0.1(43)
37 (2,369
1.6 (1045)
0.6 (396)
12(7,716)
3.1(1,995)
0.9 (584)
26.8(17,301)

17.8(11,480)
37.1(23,986)

19.7 (12,741)
12.6(8,165)
09(570)
02(120)
0(14)
80[4.1-14.5)

240.7 [122.2-435.1]

Regular methadone
users with OUD
history

N=34,638
37.4+£82
76.1 (26,353)
255(8,825)
2.3(780)
0.1 (24)
0.8 (280)
1.8 (610)
05(173)
12.7 (4,399)
29(1,018)
1.1 (374)
34.3(11,893)

18.1(6,285)
35.5(12,204)

203(7.013)
12.8 (4,428)
0.8 (275)

02 (58)
0()
47.7(289-71.8)

286.3 [173.5-574.2)

P-value

<0.0001
<0.0001
<0.0001
<0.0001
<0.0001

<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001

<0.0001
<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

OUD, opioid use disorder; SD, standard deviation; CMUc, Free complementary medical cover; HIV, Human immunodeficiency virus; HBV, Hepatitis B virus; HCV, Hepatitis C virus;
LTD, Long-term/major diseases; IQR, Interquartile range; OMT, Opioid maintenance treatment.
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