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Abstract
Background:
The need for effective and accepted method for opioid detoxification is ever increasing. Sublingual
buprenorphine and oral clonidine have been effective in opioid detoxification. As often, there is a great
variation in the dosage of buprenorphine and clonidine prescribed by the clinicians; hence, there is a felt
need to find an effective dosage for a favorable outcome of opioid detoxification.
Objective:
The objective of this study was to compare the effectiveness of different doses of sublingual buprenorphine
and clonidine in opioid detoxification.
Materials and Methods:
A total of 100 patients with the diagnosis of opioid dependence as per the international classification of
diseases-10 criteria were recruited for this study. Participants were assigned randomly into four groups –
low-dose clonidine, high-dose clonidine, low-dose sublingual buprenorphine, and high sublingual dose
buprenorphine using a computer-generated random number table, resulting in 25, 26, 23, and 26 patients in
each group, respectively.
Results:
The four groups had comparable scores on all the items of “stages of change readiness and treatment
eagerness scale” for the assessment of motivation at baseline. Progressive decrease in withdrawal score was
seen in all the groups on “clinical opiate withdrawal scale” and “subjective opiate withdrawal scale.”
Conclusion:
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From the current study, we can infer that both low and high doses of buprenorphine and clonidine are
comparable regarding controlling withdrawal.
Key words: Buprenorphine, clonidine, detoxification, opioid

INTRODUCTION
In 2012, globally, it was estimated that between 162 million and 324 million people, corresponding
between 3.5% and 7.0% of the world population aged 15–64 years, had used an illicit drug at least once in
the previous year.[1] Of these drugs of abuse, opioid dependence continues to be a serious public health
issue in many parts of the world. Moreover, among opioid users, approximately half uses heroin whereas
the other half uses opium or diverted pharmaceutical opioids.[2] Approximately 12.7 million people which
correspond to a prevalence of 0.27% (range: 0.19%–0.48%) of the population aged 15–64 years inject
opioids. Out of all the treatment seekers for substance use, the opioid is the most common primary drug of
abuse in Asia and Europe. In India, the national household survey on the prevalence of drug use has
reported that the prevalence of opioid use is about 0.7%[3] and many studies point to a prevalence of
0.4%–2%.[4]
The range of treatment interventions for opioid uses includes voluntary programs such as detoxification,
abstinence-oriented treatments, buprenorphine, and oral methadone maintenance treatment, as well as
involuntary options imposed by the criminal justice system.
Detoxification is a supervised withdrawal from a drug of dependence that attempts to minimize withdrawal
symptoms, and it is prelude to abstinence-based treatment.[5] In case of opioid detoxification, different
methods have been tried, but none has been proven to be perfect.[3,6,7] Clonidine which is a α2-adrenergic
receptor agonist and imidazoline receptor agonist has been in clinical use for over 40 years.[8] Clonidine
also demonstrates anticraving effect for opioids.[9] A new technique in opiate detoxification with clonidine
called “house detoxification” was developed in Israel.[10] However, clonidine can cause serious side
effects such as sedation and hypotension, rebound hypertension, atrioventricular block, and bradycardia.
These side effects restrict its use in the outpatient setting.[11] Buprenorphine, a partial µ-opioid agonist and
κ-opioid antagonist with a long half-life, has less abuse potential than methadone and has been shown to be
equivalent in efficacy with clonidine.[12,13]
Buprenorphine is often prescribed in very high doses (16–32 mg/day) in several Western studies.[14,15] On
the other hand, clinicians and researchers from India have shown its effectiveness in lower doses.[16,17]
Some of the recent studies from India have used buprenorphine in very wide dose ranging from 2 to 14
mg/day for maintenance treatment.[18,19] However, in the absence of clear guidelines regarding the dosage
in opioid detoxification and substitution, the chances of overdosage or inadequate dosage are very high
which may then lead to untoward incidents.
Keeping in view, the challenges faced in opioid detoxification, the current study was envisioned to compare
clonidine in low and high doses with buprenorphine in low and high doses for opioid detoxification in an
inpatient setting.

MATERIALS AND METHODS
Population
Patients were enrolled from the Department of Psychiatry at a tertiary care teaching hospital, Chandigarh,
India.
Sample
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A total of 100 patients with the diagnosis of opioid dependence as per the International Classification of
Diseases-10 criteria, fulfilling the inclusion and exclusion criteria were recruited for the study.[20]
Participants were randomly assigned into four groups – low-dose clonidine (CL), high-dose clonidine (CH),
low-dose buprenorphine (BL), and high-dose buprenorphine (BH) using a computer-generated random
number table, resulting in 25, 26, 23, and 26 patients in each group, respectively.
Inclusion criteria
(a) Participants who gave consent and were willing to get admitted for the study; (b) male participants in
the range of age 18–60 years who were willing to give urine sample for opioid screening on demand; and
(c) in case of comorbid mental illness, those patients who were clinically stable were included in the study
(for the purpose of the study, these were those cases where there have been no change in medication or
increase in dose by 50% in the past 3 months).
Exclusion criteria
(a) The presence of comorbid medical/surgical illness in which clonidine and buprenorphine use was
contraindicated (assessed through physical examination, past history, and routine laboratory screening); (b)
presence of another coexisting substance dependence disorder except that of nicotine and caffeine; (c)
presence of evidence of being intellectually challenged or having active major mental disorder causing
cognitive decline; (d) participants on opioid maintenance treatment; (e) participants reporting after 48 h of
last use of opioid; (f) actively suicidal patient; and (g) history of any adverse drug reaction with
buprenorphine and clonidine in the past.
Design
It was a comparative, open-label, and prospective study conducted at the Department of Psychiatry,
Government Medical College and Hospital, Chandigarh, India. After obtaining informed consent,
participants fulfilling the selection criteria were admitted in the psychiatry ward for detoxification. The
participants were randomly assigned to CL, CH, BL, or BH group using random table number. At the time
of admission, it was predecided to complete detoxification within 14 days. On day of admission, each
patient was screened for urinary opioid by the principal investigator before starting the detoxification to
confirm the active use of opioid. The CL and the CH groups were kept on 0.2–0.4 and 0.5–0.8 mg/day of
oral clonidine, respectively. The BL BH groups were kept on 0.6–1.2 and 1.4–2.4 mg/day of sublingual
buprenorphine, respectively. It is pertinent to mention here that before carrying out this study, we had a
look at the case records of patients in the previous year who were receiving clonidine or buprenorphine for
opioid detoxification. These low and high doses of clonidine and buprenorphine were thus based on our
clinical experience in the deaddiction ward where we had seen response to treatment in both these regimens
(low and high). Moreover, this randomization to a high- and low-dose group of clonidine and
buprenorphine was also based on the consensus of all the psychiatrists in the department and agreed on by
the research committee of the institute. The medicines in all the four groups were started from lower dose,
and maximum dose was reached on 3rd day of detoxification, and the patients were kept on the same dose
for the rest of the study period. For ensuring compliance, the medicines were dispensed by the principal
investigator. Table 1 shows the design of dosing schedule of two drugs for four groups and severity of
dependence on addiction severity index (ASI).
Ancillary medicines, such as lorazepam for sleep, diclofenac for pain, and oral rehydration solution (ORS)
for dehydration, were allowed during the study period. All the four groups received nonpharmacological
intervention which was as per the standard protocol followed in the Department for Substance Dependence.
To ensure abstinence, surprise checking was carried out by the security staff, and random urine screening
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was done for any illicit opioid (other than buprenorphine) from time to time. The urine screening was
carried out using cassettes (kits) which can detect opioid or its metabolite in urine.
Patients, who developed severe adverse drug reaction to clonidine or buprenorphine, were dropped from
the study and were managed as per the standard treatment protocol in the department. If during ward stay,
any patient was found to be tested positive on urine screening for opioid (other than buprenorphine), he was
dropped from the study. Although the study was over at the end of 14th day, the patient continued to receive
treatment and care from the treating team wherever required.
At the time of induction in the study, the participants were assessed for substance-related clinical variables
(duration and dose of opioid use, health hazards related to opioid consumption, past treatment attempts, and
quantity of substance use, whether it was natural, semisynthetic, or synthetic) and sociodemographic data
(age, socioeconomic status, marital status, level of education, occupation, and residence) on semi-structured
pro forma. The modified Kuppuswamy's socioeconomic status scale was used for the assessment of
socioeconomic status.[21] Even though the patient was the primary source of information related to opioid
use, a family member or a close relative was also interviewed to corroborate the information provided by
the patient.
Participants in all the four groups were assessed for the severity of opioid dependence on “addiction
severity index (ASI)”-5th edition[22] at baseline. Participant's motivation at baseline and at time of
completion of the study was assessed on “stages of change readiness and treatment eagerness scale
(SOCRATES 8D).”[23] The severity of withdrawal symptoms was evaluated with “clinical opiate
withdrawal scale (COWS)”[24] and “subjective opiate withdrawal scale (SOWS)”[25] for opioid.
The withdrawal scores were assessed at baseline and every 24 h in the morning at fixed time during the
period of detoxification. Patients were also asked to rate the average score of craving for each day on
“visual analog scale (VAS).”[26] Adverse effects related to medicines (clonidine and buprenorphine) in all
the four groups were measured every day by administering a symptom checklist. Other investigations, such
as complete hemogram, liver function test, and electrocardiography, were done to identify comorbid
medical conditions.
On day 1, before starting clonidine or buprenorphine, opioid urine screening was carried out to ascertain
the active opiate use, and later, it was followed up with random screening for illicit opiate use (other than
buprenorphine) during the treatment. Urine screening for opiate was done using qualitative immunoassay.
The test was standardized to detect small quantity of opiates in the urine (morphine/opiates, 300 ng/ml;
propoxyphene, 300 ng/ml; oxycodone, 100 ng/ml; buprenorphine, 10 ng/ml; and tramadol, 200 ng/ml).
The study protocol was approved by the Institutional Ethics Committee, and the guidelines of Central
Ethics Committee for biomedical research on human participants by the Indian Council of medical research
were adhered to, in addition to the principles enunciated in the “Declaration of Helsinki.”[27]
Statistical analysis
Pearson Chi-square test was used to compare the demographic profile and variable related to opioid
(nominal data) in all the four groups. ANOVA was used to compare ordinal data within all groups. The
Kruskal–Wallis test was used to compare the four groups together, and the Mann–Whitney test was used to
compare individual group with other groups.
Wilcoxon signed-rank test was used to compare pre- and post-test values of motivation. Frequency tables
were generated for side effects assessment. Data analysis was performed using the SPSS statistical software
package for Windows (Version 17.0, SPSS Inc., Chicago). Analyzed data are represented in numbers,
percentage, mean, and standard deviation. The level of statistical significance was kept at P < 0.05.
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This study was registered with the Clinical Trial Registry – India No. CTRI/2016/03/006766.

RESULTS
This study included 100 patients who were divided into four groups, i.e., CL, CH, BL, and BH on the basis
of computer-generated random numbers, and there were 25, 26, 23, and 26 patients in CL, CH, BL, and
BH, respectively. During the study, 20 patients dropped out (five from CL, six from CH, three patients from
BL, and six patients were from BH) and majority of the patients cited more than one reason for dropping
out. However, they had the option to receive treatment as usual despite dropping out from the study.
Reasons for dropout are shown in Table 2. The remaining 80 patients completed the 14-day detoxification
period in the ward.
Of these 20 dropout cases, 14 patients (14/20, 70%) dropped out during the first 4 days of study.
Sociodemographic profile of the patients
All the four groups had comparable sociodemographic profile and did not have any statistically significant
difference among them except in the area of occupation which was found to be statistically significant. The
mean age of the sample was 29.36 years and more than 56% of the total participants were educated until
secondary level or above. About 47.3% were married and almost equal numbers (48.8%) were never
married. A total of 25% of participants were unemployed on long term, and 75% were employed. Majority
of the participants belonged to the Sikh religion (60%) were living in nuclear families (46.3%) and most
(51.3%) belonged to the upper middle socioeconomic status.
Comparison of opioid used by participants
Patients in all the four groups were comparable on the pattern of opiate abuse including the type of opioid
usage (opium, heroin, semisynthetic opiate, and injectable opiate use).
About 70% of the patients had a history of treatment for substance use disorders in each group. Around
65% of the patients had concomitant nicotine dependence in all the four groups.
Addiction severity index severity profile
Table 1 shows the mean severity scores measured on ASI in various areas. The Kruskal–Wallis test was
used. A significant difference was found in the “legal problem, area” in comparing all the four groups
together.
Comparison of Stages of Change Readiness and Treatment Eagerness Scale score at
admission and at discharge
The four groups had comparable scores on all the items of SOCRATES 8D for the assessment of
motivation at baseline/admission and change in motivation in each group is shown in Table 2. Significant
changes were noted in “ambivalence” item in CH and BL groups, and highly significant changes were
noted in “taking step” item in all four groups.
Comparison of craving among the groups
All the four groups had comparable total VAS score. There was a progressive reduction in craving in all the
groups. Craving was least in BL group during initial 5 days, thereafter gradual reduction in craving in BH
group over, rest of the study period was reported; however, it was not statistically significant as shown in
Figure 1.
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Comparison of objective withdrawal symptoms during detoxification
Figure 2 shows the total COWS score in four groups during the detoxification phase. Progressive reduction
in withdrawal score was seen in all the groups. The mean scores did not reach zero even on day 14, except
in CL group. Withdrawal score was maximum in CL group and least in BH group. Statistically significant
changes were noted from day 2 to day 7 on comparing the four groups, with least withdrawal score in BH
group and maximum withdrawal score in CL group. However, the difference in withdrawal score was not
statistically significant from day 8 onward.
Comparison of subjective withdrawal symptoms during detoxification
Figure 3 shows the total SOWS scores in four groups during the detoxification phase. Although the mean
score did not reach zero even on day 14 in any group, there was a progressive decrease in withdrawal score
in all the four groups. Withdrawals were seen to be maximum in CL group and least in BH group as seen in
COWS. Statistically significant changes were noted from day 2 to day 4 on comparing the four groups,
with least withdrawal seen in BH group and maximum withdrawal in CL group.
Comparison of ancillary medicine used
Ancillary medicine includes lorazepam for insomnia and anxiety, ORS for dehydration and diclofenac was
used only in the clonidine groups (CL and CH) for controlling pain. In the CL and CH groups, diclofenac
wherever required was not used beyond 7 days, and there was no significant difference between these two
groups.
Table 3 shows the average dose (in milligrams) of lorazepam used in the study period in all the four groups.
The patients in the clonidine group, both low and high doses, received higher dose of lorazepam then
buprenorphine, and it was statistically significant. There was a decrease need of lorazepam dose over the
study period in all the four groups.
Comparison of adverse effects
Adverse effects of the drugs were recorded during the study. Majority of the patients (62.5%) experienced
adverse effect. Maximum numbers of patients in CH and BH groups (high-dose group) experienced adverse
effects. However, none of the patients required either dose reduction or discontinuation of medication due
to these adverse effects.
Although clonidine-induced hypotension (blood pressure fall <90/60 mmHg) did not occur in any patient,
there was a decrease in blood pressure from baseline in four and seven patients of CL and CH groups,
respectively. Similarly, although bradycardia (heart rate <60 beats/min) was not noted in any patient, there
was a decrease in heart rate from baseline in three patients of CH group. Transient sadness was reported by
one patient of CL and two patients of CH groups. Transient sleep disturbances in the form of delay in onset
were also reported. Dry mouth was the most common side effect reported by both the groups; however, it
was more in CH group.
Miosis was most commonly seen in buprenorphine group, but it was not troublesome for the patients. Many
of the side effects overlapped with the withdrawal symptoms. Diarrhea, chills, nausea, and vomiting
persisted for initial few days only.

DISCUSSION
The present study is somewhat unique in the sense that it makes an attempt to compare buprenorphine, an
opioid partial agonist with that of clonidine which is a nonopioid drug and see their effectiveness in control
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of withdrawal symptoms due to opioid dependence. Although studies are there that have looked at the
effectiveness of nonopioid drugs such as clonidine, venlafaxine, buspirone, quetiapine, etc., on as well as
the several opioid agonists/partial agonists,[28] there is almost no study in India which compares these two
distinct and different category of drugs. The study further compares both these drugs at two different
dosage regimens (one at a lower dosage and the other at a comparatively higher dosage) to see their
effectiveness in controlling withdrawals due to the opioid intake. To the best of the knowledge of the
authors, such a novel strategy has never been employed elsewhere in India.
The findings of the present study showed that large numbers of opioid users in India have shifted to
synthetic and semisynthetic forms of opioid as 73.75% of patients in our study were using heroin,
dextropropoxyphene, and diphenoxylate and only 13.8% used crude form of opioid (opium). This paradigm
shift of usage from natural and locally available crude forms of opioid (opium) to the synthetic and semisynthetic forms has been reported from another hospital-based study as well.[29] This is a major cause of
concern for the clinicians, policymakers, and the society, as this is causing high dependence, increased legal
problems, and health hazards. The mean age of the participants in our study was 21.12 years with a mean
duration of use of 6.8 years which indicate early age of onset, a finding which is similar to an earlier
study.[17]
In the present study, the average motivation scores on SOCRATES scale in the area of taking steps' were
higher at the end of the study in participants as compared to that during admission in all the four groups.
Mean scores at admission were between low and medium level of motivation, and at discharge, they were
in very high or high level. However, it is worthy to mention here that significant changes were noted in
“ambivalence” in CH and BL groups. This change in “ambivalence” is difficult to comprehend. It is
possible that there could be certain intrinsic factors (which may not have been analyzed such as genetic
predisposition and personality factors.) in these groups whose interplay could have resulted in such
differences. No previous study has commented on motivation in the past while comparing the use of
clonidine and buprenorphine. Furthermore, to the best of our knowledge, no study has reported the effect of
detoxification on “motivation” in opioid users.
In the present study, there was a progressive decrease in craving in all the four groups during the study.
This finding is similar to some of the earlier studies that compared reduction in craving between these two
drugs.[16,30,31] It is also pertinent to mention here that, no statistically significant difference was observed
between two drugs, even when 8–16 mg of buprenorphine per day[16] and parenteral routes[13,32] were
used, against oral clonidine up to 0.6 mg/day and clonidine in patch form.
Conventionally, Indian psychiatrists have been using very low doses of buprenorphine, both for
detoxification as well as for substitution therapy[17] though dosage as high as 4–8 mg per day and even
higher has also been used.[18,19] The findings of the present study showed that patients in high-dose
buprenorphine group had better control of withdrawal symptoms, and the difference was significant when
compared with low-dose buprenorphine. Furthermore, the dose of lorazepam was much less in patients who
were receiving high dose of buprenorphine without increasing the risk of adverse effects. This need for
lower doses of ancillary medicines is noteworthy, as a study has pointed out that the use of such medicines
with buprenorphine does not improve the outcome in the context of treatment of opioid withdrawal
symptoms during detoxification.[33] In fact, low dose of buprenorphine was found to be inferior even when
compared with low dose of clonidine in the present study.
In the present study, although the high dose of buprenorphine was more effective, the low dose of
buprenorphine and clonidine is low and high doses were also effective in controlling the withdrawal
symptoms. Maximum mean withdrawal scores were within the mild category[5,6,7,8,9,10,11,12] of COWS
in all the four groups. It shows that drugs in all the groups were very effective in controlling withdrawal, a
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finding which is further strengthened by that of earlier studies which have defined suppression of
withdrawal as achieving a COWS score of less than 12.[30,34] Surprisingly, the mean withdrawal scores
did not reach zero even toward the end of the study in all the four groups. Similar finding has been depicted
by an Indian study wherein mean withdrawal score persisted above zero even at the end of the study on day
11.[17] This finding holds significance as the persistence of withdrawal symptoms can lead to early relapse
and poor motivation for nonpharmacological intervention for relapse prevention.[35] In such a scenario,
long-term maintenance treatment should be carefully planned to prevent relapse.
The present study shows that clonidine in low doses (CL) is as effective as high dose (CH) as indicated by
COWS and SOWS scores. In fact, more patients in high-dose clonidine group reported high craving and
unacceptable withdrawal. The reason for these needs to be explored, and further study may throw some
light in this regard. However, from the current study, one can justify the unnecessary avoidance of higher
doses of clonidine for effective control of withdrawal symptoms due to opioid use. Previous studies have
used clonidine up to 1.2 mg/day[30] for effective detoxification; however, there is no study comparing
different doses of clonidine.
In the present study, there has been 20% dropout (data not shown) and it is almost equal in all the four
groups. About 70% of patients dropped out during the initial 4 days. An Indian study reported 36.2%
dropout rate which was maximum on day 5.[17] Western studies show very high variation in dropout
ranging from 11% to 40%. In these studies, the clonidine group had more dropouts.[16,18] In some of the
studies, dropouts were almost double or more in clonidine group than buprenorphine group.[16,32]
In the present study, dropouts (data not shown) due to fall in blood pressure were similar in patients
receiving high and low dose of clonidine. However, unlike the earlier studies,[12,17,35] none of the
patients in our study had to be dropped due to hypotension or required withholding of clonidine dose
because of fall in blood pressure. Dryness of mouth was the most common side effect reported in the
clonidine group and was dose related, as it was almost three times more in the high-dose group. A previous
Indian study using 0.9 mg clonidine had reported a high rate of side effects (up to 80%), and giddiness was
the most common side effect.[17] No dropout was seen in the buprenorphine group because of side effects.
An earlier study had reported a lower respiratory rate and higher sedation in the buprenorphine group
during the 3 days of treatment.[12]
The present study addresses several issues in addition to the effectiveness of the various doses of clonidine
and buprenorphine in control of withdrawal due to the opioid use such as assessing withdrawal in a
subjective as well as objective manner, assessing motivation and craving, looking at the reasons for
dropout, and measuring the severity of addiction in a structured manner. Moreover, the present study had a
robust design with homogenous sample who were strictly monitored in an inpatient setting with surprise
urine sample check for the presence of opioids apart from buprenorphine. Further studies may be planned
in a similar fashion with bigger sample size, blinding the investigators, introducing a placebo arm as well,
and using advanced investigations such as urine chromatography for detecting opioid to complement or
contradict the finding of the present study.
Thus, from the present study, we can conclude that both low and high doses of buprenorphine and clonidine
were comparable regarding controlling withdrawal. However, buprenorphine in higher doses (2.4 mg/day
dose) has been found to be superior in controlling withdrawal symptoms with less need for ancillary
medicines, when compared with the other three groups.
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Table 1
Design of dosing schedule of clonidine and buprenorphine and addiction severity index score
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Table 2
Comparison of Stages of Change Readiness and Treatment Eagerness Scale (SOCRATES8D) score
at admission (values in mean±standard deviation) and change in motivation at discharge
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Figure 1

The comparison of mean of visual analog scale score between the four groups during the study period

14 of 17

6/7/19, 11:31 PM

Efficacy of buprenorphine and clonidine in opioid detoxification...

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6201659/?repo...

Figure 2

Total clinical opiate withdrawal scale score of four groups during detoxification
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Figure 3

Total subjective opiate withdrawal scale score of four groups during detoxification
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Table 3
Comparison of dose of lorazepam used (values in mean±standard deviation)
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