
376  |     Neuropsychopharmacology Reports. 2020;40:376–382.wileyonlinelibrary.com/journal/nppr

1  | INTRODUC TION

Heroin is a highly addictive drug produced from morphine, which 
is a principal component of opium. In addition to its powerful eu-
phoria, heroin induces both psychological and physical dependence, 
and thus, it is one of the most commonly used illicit drugs world-
wide. In the United States, since the 1990s, the widespread use of 
opioids for noncancer pain has led to a vicious cycle of abuse and 
resale of these drugs, as well as the abuse of heroin, which can be 
obtained cheaply, leading to an opioid epidemic1 and an opioid over-
dose crisis.2 A recent report revealed that the prevalence of heroin 
use increased from 0.17% in 2002 to 0.32% in 2018 in the United 

States,3 and this situation has developed into serious socioeconomic 
problems worldwide.

In Japan, the epidemic began to spread briefly around 1960, but 
it has rapidly declined due to amendments to the illicit drug control 
law and the drug banishment campaign in Japan. In 2016, the num-
ber of heroin arrests and the number of individuals arrested were 
three and zero, respectively, and the amount of heroin seized was 
low at 4.540 g in Japan.4 Although the indications for opioid use are 
increasing in Japan, its misuse or abuse has not yet become apparent. 
This has resulted in few opportunities to address and treat opioid 
use disorders in clinical psychiatric settings in Japan. However, in re-
cent years, drug use while traveling abroad, trafficking by foreigners, 
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Abstract
Aim: We assessed the efficacy of buprenorphine replacement taper therapy in a psy-
chiatric hospital in Japan.
Methods: Based on the medical records, a retrospective analysis was performed to 
evaluate the outcomes of buprenorphine replacement taper therapy in 106 subjects 
with heroin dependence.
Results: We found that replacement and taper therapy with buprenorphine could sig-
nificantly reduce withdrawal symptoms during detoxification. In addition, the com-
pletion rate of detoxification was significantly improved and the length of hospital 
stay was significantly reduced relative to those who received conventional treatment 
without buprenorphine. However, the readmission rate increased after the introduc-
tion of detoxication therapy with buprenorphine.
Conclusion: The present findings suggest not only the efficacy and safety of bu-
prenorphine replacement and taper therapy, but also the requirement for mainte-
nance therapy for individuals with heroin dependence.
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and drug trafficking via the Internet has diversified the illicit sources 
of drugs. Given the increase in the number of foreigners, including 
tourists, the number of opioid abuses and heroin dependence in 
Japan may increase in the future.

The number of heroin addicts admitted at Tarumi Hospital in 
Kobe, Japan, began to increase around April 1998. Most of them 
were refugees from Southeast Asian descent. Historically, the first 
boat people came to Japan in May 1975, following which the first 
Vietnamese refugees arrived in Japan in 1978. Since the permission 
to settle in Kobe was granted, various problems encountered by 
Vietnamese living in Kobe were exposed by the Great Hanshin-Awaji 
Earthquake in 1995, which led to the establishment of the nongov-
ernmental organization “Vietnam in Kobe” in 2000. Since the first 
Vietnamese refugee heroin addict was admitted to the hospital in 
April 1998, the number has been increasing in hospital care.

Heroin addiction is characterized by painful symptoms of with-
drawal. Although both the pleasure from drug use and the craving 
that comes from psychological dependence are strong enough, most 
of the sustained use of heroin abusers is mainly to avoid experienc-
ing the pain of withdrawal symptoms. As to short-acting heroin, a 
wide variety of autonomic symptoms, known as “autonomic storms,” 
emerge several hours after the last use of the substance. Autonomic 
symptoms, such as general malaise, slight fever and chills, sweating, 
goose bumps, tears, coughing, and yawning, begin to appear as well 
as severe pain, such as myalgia, arthralgia, and bone pain, followed 
by gastrointestinal symptoms such as diarrhea, nausea, and vom-
iting, accompanied by insomnia and intense anxiety and agitation. 
Commonly, most patients would visit the clinic to alleviate pain and 
to discontinue heroin. The treatment should begin with the discon-
tinuation of heroin use (ie, detoxification from heroin). However, 
when our hospital started to accept heroin-dependent patients, 
we experienced difficulties in the management of their withdrawal 
period. Patients were often secluded due to psychomotor agitation 
with distress of withdrawal symptoms, and we only administered flu-
ids for gastrointestinal symptoms and anorexia. With regard to med-
ication, sleeping pills, antipsychotics, and anxiolytics were mainly 
used as a symptomatic treatment for insomnia and anxiety caused 
by the pain of withdrawal symptoms, which were not much different 
from the treatment of psychotic disorders such as schizophrenia and 
other substance-related disorders. In other words, medications were 
expected to improve insomnia, agitation, and restlessness associ-
ated with withdrawal symptoms, but they were largely ineffective in 
reducing the pain of withdrawal symptoms. To overcome this situa-
tion, buprenorphine (Lepetan®) treatment for opioid detoxification 
was started on a trial basis in 2002. Subsequently, buprenorphine 
replacement taper therapy (BRTT) was fully introduced in our hos-
pital in 2005.5

Buprenorphine is a high-potency partial agonist that acts on 
the μ-opioid receptor. It is currently marketed in Japan as an in-
jection and a suppository for postoperative pain, cancer pain, and 
myocardial infarction. In brief, buprenorphine is characterized by a 
high affinity for μ-opioid receptors, a long blood half-life, and low 
intrinsic activity.6 Consequently, its effect as an opioid is weaker 

than that of full agonists such as heroin. Due to the ceiling effect 
with buprenorphine,7 the effect is not further potentiated when the 
dose is increased beyond a certain level. In addition, even if a full 
agonist is administered during buprenorphine administration, other 
full agonists cannot replace buprenorphine due to the high affin-
ity of the drug, preventing the onset of the effect of the full ago-
nist. Furthermore, the duration of effectiveness in buprenorphine 
has an additional advantage because its dissociation rate from the 
μ-opioid receptor is low. Because of these pharmacological char-
acteristics, global standard guidelines such as the World Health 
Organization (WHO)8 and the UK's National Institute for Health and 
Care Excellence (NICE)9 recommend buprenorphine as a treatment 
option for the relief of withdrawal symptoms during detoxification. 
Although several other treatment options are also recommended ac-
cording to these guidelines, narcotics must not be used to alleviate 
the symptoms of addiction or to treat the addiction of drug addicts 
according to domestic law in Japan. Therefore, we used buprenor-
phine, a non-narcotic opioid commercially available in Japan, for the 
detoxification treatment of heroin. We briefly reported its efficacy 
and safety as an acceptable optional treatment for detoxification in 
patients with heroin dependence.5 However, because the number of 
cases has been limited and treatment opportunities for heroin ad-
dicts are rare nationwide, further study is required to validate the 
efficacy of BRTT.

In the present study, we examined the medical records of 106 
heroin-dependent patients who had been treated with buprenor-
phine to determine the effect of BRTT by comparing 26 patients 
who were admitted to the hospital without the administration of 
buprenorphine for the detoxification of heroin.

2  | METHODS

2.1 | Buprenorphine replacement and taper therapy

1. Establish an initial tentative daily dose of buprenorphine. We 
administered four ampules of 0.2 mg (0.8 mg) intramuscularly per 
day, as a start, to patients with standard heroin use. However, 
if we suspected that the patient could be highly tolerant based 
on the interview and treatment history, we administered six to 
eight ampules (1.2-1.6 mg) per day. Conversely, three ampules 
(0.6 mg) injection of buprenorphine were initiated in cases 
with apparently low heroin use.

2. Many patients with heroin dependence usually use heroin until 
just before admission or until the morning after admission. 
Because of the persistent effects of heroin at the time of admis-
sion, we need to pay attention to the timing of administration, as 
buprenorphine may induce withdrawal symptoms. After admis-
sion, the patient should be monitored for some time while waiting 
for the onset of withdrawal symptoms. A tentative daily dose of 
buprenorphine will be administered starting from the time with-
drawal symptoms are confirmed. At this point, the acute symp-
toms of buprenorphine intoxication should not be overlooked 
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(bradycardia, hypotension, pupil constriction, respiratory depres-
sion, and delirium). Therefore, the drug should be administered in 
dose at intervals of 1-3 hours and discontinued if signs of acute 
intoxication are observed while confirming safety. If the first day's 
dose is six ampules or more, two ampules should be administered 
at a time. Buprenorphine treatment was usually initiated in the 
late afternoon, but withdrawal symptoms are often insignificant 
at this point. In cases with high tolerance, withdrawal symptoms 
may become more severe late at night on the first day after admis-
sion, so additional doses may be administered as necessary while 
the patient is repeatedly examined to monitor the withdrawal 
symptoms.

3. On the morning of the second day in the hospital, withdrawal 
symptoms were assessed and the daily dose of buprenorphine 
was adjusted. If few withdrawal symptoms were observed, the 
dose of buprenorphine could be reduced from the day 1 buprenor-
phine dose and continued through day 4. If withdrawal symptoms 
were persistent but can be objectively and subjectively tolerated, 
the day 1 buprenorphine dose was maintained, administered in 
divided doses from morning to lights-out, and that dose is contin-
ued through day 4. In cases where additional doses were admin-
istered on the first night or in case severe withdrawal symptoms 
emerged, such as restlessness, or patients heavily suffering from 
distress due to withdrawal symptoms, the dose of buprenorphine 
was increased from the day 1 buprenorphine dosage and addi-
tional doses were administered. While monitoring the withdrawal 
symptoms frequently, one to two ampules of buprenorphine (0.2-
0.4 mg) should be administered at 1- to 2-hour intervals, with no 
upper limit for additional doses, until withdrawal symptoms im-
prove. Withdrawal symptoms usually improve dramatically once 
the required dose is met. If additional doses are required, a higher 
dose is administered, and the dose is continued until day 4. In 
general, such a treatment course can largely eliminate withdrawal 
distress on the second day of hospitalization; then, withdrawal 
symptoms are significantly reduced by the third day (48-72 hours 
later), which is regarded as the peak of withdrawal symptoms.

4. Starting on day 5, buprenorphine was gradually tapered off, one 
ampule every 2 days if the continuous dose by day 4 was low or one 
ampule per day if the continuous dose was high in the case with 
high tolerance. Withdrawal symptoms with buprenorphine may 
occur when buprenorphine is tapered at a faster pace. However, 
such withdrawal symptoms are much milder and less unbearable 
than those of heroin withdrawal. Taper off as slowly as possible is 
recommended, but people who are administered buprenorphine 
may seek a prompt reduction or eager to leave the hospital during 
the tapering off. The "endpoint (completion)" of BRTT was fixed 
as 2 days after the last administration of buprenorphine.

Withdrawal symptoms were assessed using the Clinical Opiate 
Withdrawal Scale (COWS).10 The instrument can be completed in 
approximately 2 minutes while talking with a patient and observ-
ing opioid withdrawal signs. It can be serially administered to track 
changes in the severity of opiate withdrawal symptoms over time 

or in response to treatment. This scale calculates the total number 
of withdrawal symptoms on a scale of 0 to 4 or 5 for each of the 11 
withdrawal items. The score for each item reflects the severity of 
the sign or symptom, and the total scores were grouped as “mild 
(5-12 points),” “moderate (13-24),” “moderately severe (25-36),” and 
“severe (more than 36).” We usually assessed the withdrawal symp-
toms at least three times a day during detoxification therapy in our 
hospital.

2.2 | Participants

Based on the currently available medical records, we examined a 
total of 132 patients with heroin dependence who were admitted to 
our hospital for heroin detoxification between September 1, 1998, 
and July 31, 2020. To determine the efficacy of BRTT, those who 
had comorbid psychiatric disorders were excluded from the present 
study. Because this was a retrospective observational study based 
on medical records, informed consent was obtained from the sub-
jects by means of opt-out consent. Patient information was kept con-
fidential and anonymous. The study and protocols were approved by 
the Ethics Committee of Tarumi Hospital and were in accordance 
with the Declaration of Helsinki.

The characteristics of the subjects—such as gender, age, nation-
ality, and status of medical insurance—were obtained from their 
medical records. Factors such as length of hospital stay, duration of 
buprenorphine administration (days), maximum daily buprenorphine 
dose (mg), and total buprenorphine dose (mg) were extracted to 
evaluate the efficacy of BRTT. Furthermore, to assess the severity of 
withdrawal symptoms, the COWS score at the time of admission, the 
maximum of the withdrawal symptoms (maximum), and discharge 
were investigated for 85 subjects who could be confidently tracked 
through the medical records.

2.3 | Data analyses

We used analysis of covariance (ANCOVA) to test the efficacy of 
BRTT on the length of hospital stay. The model used treatment 
group (BRTT vs non-BRTT) as the main effect, with gender, age, his-
tory of hospitalization, nationality, and status of medical insurance 
as covariates. The non-BRTT group comprised those who received 
any conventional treatment before the implementation of buprenor-
phine use. For the outcome measures, a log-rank test was conducted 
to evaluate the completion (retention) rate in the treatment of detox-
ification between the two; “patient dropout” was considered when 
patients censored the detoxification treatment for their own rea-
sons. In addition, the influences of potential confounding factors on 
the completion rate, buprenorphine dose (mg), and the COWS score 
were assessed using chi-square test or one-way analysis of variance, 
for each variable (gender, age, history of hospitalization, national-
ity, and status of medical insurance). Finally, Pearson's correlation 
analysis was performed to determine the relationship between the 
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COWS and buprenorphine administration. Statistical analysis was 
performed using SPSS ver. 24.0 for Windows (SPSS Inc).

3  | RESULTS

The demographic characteristics of subjects with heroin depend-
ence are shown in Table 1. Of the 132 eligible subjects, 106 subjects 
were heroin dependents who received BRTT and 26 subjects did not 
receive BRTT, as they had been hospitalized before the introduction 
of buprenorphine therapy for detoxification (non-BRTT). As shown 
in Table 1, more than 90% of the patients were male and the age at 
admission was around 40 years old, both of these characteristics did 
not differ between the two groups. Of the 26 patients who received 
any conventional treatment (non-BRTT), 20 were initially admitted 
and the remaining were readmitted. In contrast, of the 106 patients 
who received BRTT, 45 were initially admitted and 61 were readmit-
ted. Although we previously reported that the number of hospitaliza-
tions with heroin dependence increased rapidly after the induction 
of BRTT, the present study demonstrated a gradual increase in the 
percentage of readmissions (Figure 1). The majority of subjects were 
of foreign nationality (mostly Southeast Asian nationality), and no 
significant changes in nationality were observed between the two 
groups. The length of hospital stay was significantly shorter in 

the BRTT group than in the non-BRTT group (Table 1, Figure 2A: 
P = .0021). None of confounding factors affected the length of hos-
pital stay. Furthermore, the completion rate of detoxification treat-
ment was 84% in the BRTT group, which was significantly higher 
(Figure 2B: P < .0001) than in the non-BRTT group (38%).

The means of buprenorphine dosage, its dosing duration (days), 
and the COWS scores during detoxification with BRTT are summa-
rized in Table 2. In the BRTT group, the maximum daily buprenor-
phine dose ranged depending on the subjects from the lowest 
dosage of 0.6 mg (three ampules) to the highest dosage of 6 mg (30 
ampules). The total buprenorphine dose also varied widely from a 
minimal dosage of 1.6 mg (eight ampules) to a maximum dosage of 
16 mg (80 ampules). The primary outcome measures, the COWS 
scores, revealed that withdrawal symptoms had clearly disappeared 
by the time of discharge (Table 2). Furthermore, the maximum scores 
of the COWS during detoxification were positively correlated with 
the total buprenorphine dose (Figure 3A: r = .37, P < .001), whereas 
there was no association between the maximum scores of COWS 
and the length of hospital stay (Figure 3B). Finally, potential con-
founding factors showed no significant effects on the completion 

TA B L E  1   Patients' characteristics

Treatment group

non-BRTT BRTT

N ratio N Ratio

Mean % Mean %

Total number of 
subjects

26 106

Readmission 6 23.1 61 57.5

Gender

Male 24 92.3 100 94.3

Female 2 7.7 6 5.7

Age (y) 36.0 38.1

(SD) ±10.1 ±8.5

Nationality

Foreign 
country

22 84.6 97 84.9

Japan 4 15.4 9 15.1

Medical insurance

Public 
insurance

19 73.1 72 67.9

Local public 
assistance

7 26.9 25 23.6

None 0 0 9 8.5

Length of 
hospital stay

20.8 12.3

Abbreviation: BRTT, buprenorphine replacement therapy; SD, standard 
deviation.

F I G U R E  1   Annual admissions of heroin-dependent patients 
in our hospital (1998-2020 present). In each era, the number of 
readmissions (plaid) and first admission (solid) was expressed as 
percent (%)
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rate, total buprenorphine dose (mg), and the maximum COWS scores 
(all P > .07).

4  | DISCUSSION

To the best of our knowledge, the present study is the first report 
investigating the efficacy of BRTT in people with heroin dependence 
in Japan.

The length of hospital stay was significantly shorter for patients 
who received BRTT, and BRTT improved the completion rate of her-
oin detoxification, as compared to the non-BRTT group. The current 
completion rate of treatment (84%) was consistent with previous re-
ports11 ranging from 65% to 100% with buprenorphine. Given the 
changes in the COWS scores, the outcome measure for withdrawal 
symptoms, we believe that BRTT enables alleviation of withdrawal 
symptoms as a feasible detoxification treatment even in a Japanese 
clinical setting. The significant positive correlation between the 
maximum COWS scores and the total buprenorphine dose suggests 
that the total dosage of buprenorphine may consequently increase 
with the intensity of withdrawal symptoms during detoxification (eg, 

in cases with high tolerance). Nevertheless, the mild correlation be-
tween the two (r = 0.37) implies that buprenorphine dosage could 
be adjusted according to the situation by frequent interviews and 
observation for withdrawal symptoms, rather than by the COWS 
scores alone in clinical practice. There was no correlation between 
the maximum COWS scores and length of hospital stay, suggesting 
that stronger symptoms during the withdrawal phase did not nec-
essarily lead to prolonged hospitalization. Instead, BRTT may have 
contributed to a shorter hospital stay for heroin addicts requiring 
detoxification.

Detoxification with buprenorphine use is completely different 
from conventional treatments such as immediate abstinence from 
heroin. Indeed, the introduction of BRTT had a significant impact on 
those who treated patients with heroin dependence in our hospi-
tal. The medical staff in psychiatric hospitals tend to feel distressed 
when accepting people who exhibit hostility and aggressive behav-
ior, physical problems, or uncertain outlooks about inpatient care. 
After BRTT was introduced in our hospital, patients with heroin 
dependence rarely became agitated due to withdrawal symptoms. 
Although mild side effects such as constipation and delirium were 
observed, we could have a better outlook on the process of with-
drawal symptoms and can prepare to deal with exacerbations. In ad-
dition, linguistic communication was a major problem because the 
majority of patients were non-Japanese. However, the introduction 
of buprenorphine can contribute to a significant reduction in anxiety 
and distress for medical staff.

We found an increase in readmission rates following the in-
troduction of detoxification therapy with buprenorphine. One 
possible explanation for the higher rates of readmission is that 
treatment with buprenorphine greatly alleviated the distress of 
withdrawal symptoms, which may have resulted in patients who 
were eager to enter the hospital again for detoxification in the 
case of a relapse without hesitation. Importantly, higher rates 
of readmission indicated the importance of maintenance ther-
apy. Indeed, treatment for substance abuse disorder should not 
only be restricted to short-term detoxification and symptomatic 
treatment, but also include maintaining long-term follow-up with 
psychosocial approaches such as cognitive behavioral therapy, 

F I G U R E  2   Comparison of 
hospitalization days (A) and treatment 
completion rate (B) before and after 
the introduction of buprenorphine 
replacement taper therapy. The length 
of hospital stay and completion rate for 
detoxification between BRTT (black) and 
non-BRTT (gray) are presented in (A) 
and (B), respectively. *P < .001. BRTT, 
buprenorphine replacement therapy

TA B L E  2   The summary of buprenorphine use and COWS scores 
in BRTT

Bup use and COWS 
scores in BRTT

Mean (SEM)

Duration of Bup administration (days) 8.2 (0.3)

Maximum daily Bup dose (mg) 1.1 (0.1)

Total Bup dose (mg) 5.3 (0.3)

COWS score

Admission time 2.3 (0.2)

Maximum time 9.3 (0.7)

Discharge time 0.6 (0.2)

Abbreviations: BRTT, buprenorphine replacement taper therapy; 
Bup, buprenorphine; COWS, Clinical Opiate Withdrawal Scale; SEM, 
standard error.
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contingency management, and utilizing mutual aid groups such 
as narcotics anonymous and other social supports. The goal is to 
prevent high-risk behaviors that lead to relapse and promote so-
cial adjustment and human maturity. In other words, detoxification 
should be only the beginning of treatment for people with heroin 
dependence. In fact, we found that only a few patients attended 
the hospital after they were discharged in our hospital. Although 
the introduction of buprenorphine increased the motivation for 
detoxification treatment, it was extremely difficult to translate 
into the treatment for long-term maintenance of abstinence under 
the current conditions, at least in our Japanese hospital. For this 
reason, maintenance therapy with opioid receptor full agonists 
or opioid receptor partial agonists may be desirable in addition 
to psychosocial interventions when considering the WHO guide-
lines.8 For example, the use of the long-acting full opioid agonist 
methadone began in the United States in the 1960s. Similarly, the 
opioid receptor partial agonist buprenorphine is used for several 
advantages such as safety and efficacy. Therefore, its use for 
maintenance therapy is currently recommended as a standard 
pharmacotherapy worldwide.12 In contrast, the treatment strategy 
for opioid use disorder has not been modified or updated in the 
last half century because Japan, fortunately, did not suffer from 
the wave of the opioid crisis. As previously stated, Japanese law 
prohibits maintenance therapy using methadone designated as a 
narcotic, and low-dose injections and suppositories of buprenor-
phine, which is available in Japan, can be used for inpatient de-
toxification therapy but not for maintenance therapy required for 
long-term care. There have been increasing concerns about the 
diversion and misuse of buprenorphine or methadone pharmaco-
therapy.13 However, considering that many countries offer the op-
tion of replacement, such as tapered off and maintenance therapy 
with methadone and buprenorphine, treatment options for opioid 
dependence might become outdated in Japan.

Based on a large number of past practices, we demonstrated 
the efficacy of BRTT in the detoxification of heroin dependence. 
However, the present study has some potential limitations. First, the 
BRTT was exclusively performed in our hospital, and the majority of 
the patients were foreign nationals, all of which may have caused 

selection bias. Second, all subjects received psychotropic medica-
tions at least once during hospitalization, and people who had co-
morbid other psychiatric disorders were excluded from this study. In 
addition, factors affecting BRTT treatment, such as heroin dosage, 
duration of heroin use, developmental history, and socioeconomic 
factors, were not considered in the present study. Prospective stud-
ies should validate the effectiveness of BRTT while considering the 
extent to which these factors can affect BRTT.

Finally, detoxification with buprenorphine is the only medication 
that can be administered to people with heroin dependence in Japan. 
Psychosocial interventions play crucial roles in heroin addicts, who 
are typically chronic and relapsing. However, we sincerely hope that 
the Japanese law that prohibits maintenance therapy using metha-
done will be reviewed in the future and that high-dose buprenor-
phine sublingual tablets will be introduced as a treatment option for 
heroin dependence in Japan.
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