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Abstract

Non-opioid Protocol for Opioid Detoxification and Transition to

Antagonist Treatment

Vania Rudolf, MD
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Objective: The clinical effectiveness of a novel non-opioiddabenzodiazepine-free
protocol was compared to a standardized buprenoeptaloxone (bup/nx) taper protocol

for opioid detoxification and transition to subsequrelapse prevention strategies.



Methods. Retrospective chart review of DSM IV diagnosedoapdependent patients
admitted for inpatient detoxification examined diffnces between 84 subjects that
received a non-opioid protocol (treated with a sicived 4-day regimen of tizanidine,
hydroxyzine and gabapentin) and 40 subjects tlzaived a 4-day bup/nx taper protocol.
Both groups received ancillary medications and in@utounseling. Primary outcomes
were completion of detoxification, and facilitatioto further chemical dependency
treatment. Secondary outcomes included length dpitel stay, Clinical Opiate
Withdrawal Scale (COWS) scores, ancillary medicatiose, adverse effects, and

initiation of injectable ER naltrexone treatment.

Results: Non-opioid protocol subjects, as compared to sibjeeceiving the bup/nx
protocol, had greater completion of detoxificati®®#% vs 80%, P= .026), and greater
facilitation to further chemical dependency treatn@5% vs 63%, P = .006). The non-
opioid protocol had a lower incidence of bradycar@4% vs 65%, P = .035), and lower
mean COWS scores on day 1 (3.3 vs 4.8; P < .004)sibhificant differences were
observed between the two protocols for the avefa@&/S scores on day 2, 3 and 4;
rates of asymptomatic and symptomatic hypotenseported adverse effects; length of
hospital stay; and ancillary medication use (P5)..0h the non-opioid protocol 27 (32%)
patients pursued transition to extended releasgerahe and 24 (89%) received the

injection prior to hospital discharge.



Conclusion: This retrospective, non-randomized, case reviawdys demonstrates the
efficacy of a novel, non-opioid detoxification poobl using scheduled tizanidine,
gabapentin and hydroxyzine for management of opwitthdrawal during the phase
between cessation of opioids and initiation of peta prevention strategies, including

transition to injectable ER naltrexone.
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|. Introduction

Over the last decade, there has been increasinlc pualth, medical, and political
attention paid to the escalation of prescribed dindt opioid abuse and the rising
national opioid epidemiddggressive prescribingf opioid analgesicélso called opioid
pain relievers or prescription painkillerélas contributed to a dramatic increase in
incidence of opioid use disorders and unintentiamabid mortality,leading to 16,917
(74% of the total drug overdose deaths) opioid dese deaths in 2011 (1). Deaths from
drug overdose have been rising steadily over tis¢ twa0 decades and have become the
leading cause of injury death in the United Stategpassing deaths involving motor
vehicle accidents among people 25 to 65 years ef(a) The CDC estimates that in
2009 for every opioid related fatality there wer@ tteatment admissions for opioid
dependence, 32 ED visits for opioid abuse or misusk 130 people who abuse or are
addicted to opioid analgesics (2). In 2011, abadt rillion ED visits involved the
nonmedical use of pharmaceuticals, and among th®&040 visits were related to
opioid analgesics (3). There has been increasimgl m@ adoption of a public health
approach to further outline prevention and intetm@nopportunities to opioid abuse and
dependence, and its consequences, in order tor festations to this widespread

problem.

Opioid dependence is a chronic medical conditioth afflects nearly 5 million people in

the United States (4). Opioids subject to abuse dependence include heroin, a
universally illicit drug, and prescription opioich@gesics diverted for nonmedical use.
Chronic abuse of and dependence on opioid drugssepts a critical public health and

social problem, as well as a complex neurobiolaisorder for the affected individual



that often requires long-term treatment and careaffent of opioid dependence is
critical to reduce its public health and social suences, and to improve the well-being
and social functioning of those affected. The maibjectives of treating and
rehabilitating persons with opioid use disordeestarreduce dependence on opioid drugs
via pharmacologic and psychosocial interventioagetluce the morbidity and mortality
caused by, or associated with, the use of both legaid analgesics as well as illicit
opioids, such as infectious diseases; to improwsiphl and psychological health; to
reduce criminal behavior; to facilitate reintegoatiinto the workforce and educational

system; and, to improve social functioning and gegaent.

Background and significance

In response to the continual rise in health andas@osts related to the challenging and

widespread opioid abuse epidemic, addiction medisipecialists and other physicians

are often faced with the challenge of opioid withdal management as a first necessary

treatment intervention for opioid dependence.

Opioid withdrawal is characterized by a pattersighs and symptoms that develop after
cessation of (or significant reduction in) heavyl gmolonged opioid use (several weeks
or longer), or after administration of an opioidagonist after a period of opioid use (5).
Safe and generally effective medication protocolsdpioid detoxification are available
in widely variable components. Providing adequageomatic relief from opioid
withdrawal symptoms plays a key role during thdyetieatment phase following opioid
cessation, allowing for engagement in behavior@ruentions and potential transition to

medication assisted treatment, such as bupren@phaintenance substitution therapy,



or naltrexone antagonist therapy (6,7,8). Medicatassisted treatment (MAT) is an
evidence-based method that recognizes the physialogffects that prolonged opioid
use can frequently have on a patient's homeostasisoverall functioning. Differing
opioid and non-opioid pharmacotherapeutic appraaadst as short-term treatment
modalities for treatment of acute withdrawal synmpgodesigned to ease this transition.
Clonidine, an alpha-2 adrenergic agonist, reducesadrenergic activity and
noradrenaline release and has been accepted amstaypaf non-opioid treatment for
relief of withdrawal symptoms. However, Clonidinseupresents limitations, such as
variable control of anxiety, restlessness and a@vand problematic adverse effects of
hypotension, bradycardia, dizziness, and seda®n Another medication used as a
promising pharmacological tool in the treatmenbpfoid withdrawal is buprenorphine.
Buprenorphine is a synthetic opioid medication, rappd in the US for use in the
treatment of opioid dependence in 2002, that dysplanique pharmacology within the
opioid class by attenuating withdrawal symptomstigh its mu-receptor agonist action,
and by decreasing the level of physical depend#moeigh its kappa-receptor antagonist

properties (10).

The use of buprenorphine is based on the prinaybléncomplete cross-tolerance in
which one opioid is replaced with another and treawly withdrawn (11,12).

Buprenorphine is more effective than clonidine éalucing the signs and symptoms of
opioid withdrawal, and retaining patients in defmstion treatment through completion
(13). At the same time, however, as a long-actyrghetic opiate itself, buprenorphine
can potentially contribute to post-acute withdrawggmptomatology after its use in

detoxification is discontinued, which can prolonghdrawal symptoms and potentially



compromise successful early recovery (14).

Effective management of opioid withdrawal symptatosing the immediate transitional
period between cessation of opioid use and inmatf medication assisted treatment
(MAT) with naltrexone antagonist therapy is an @asingly common challenge. The
path to addiction recovery is often complex, witlgngficant risk for unsuccessful
attempt(s) at cessation, if transition between idpiagonist abuse and antagonist
treatment fails due to poorly executed opioid witlwtal management. This critical
transition period may represent a barrier to reppvedue to fear of withdrawal
symptomatology, but may simultaneously provide ppastunity to improve outcomes,
through increased treatment engagement due tanpdesire for medical assistance with
withdrawal management, and potential subsequergntieh in continuing care.
Inadequate control of acute withdrawal symptom#$ 1 aagcfatigue, insomnia, restlessness,
muscle cramps, back pain, gastrointestinal distrasd anxiety could further lead to
treatment failure. Some withdrawal protocols uéilizenzodiazepines or other controlled
substances, which can further delay or comprontisegoal of addiction recovery by
extending or creating physiologic dependence, anidserting obstacles to getting to the

next phase of chemical dependency treatment (15).

Recent research and clinical efforts have focusennproving the detoxification process
and the transition from agonist to antagonist negthos. A noropioid and
benzodiazepinéree protocol has advantages over opioid- basewqots, particularly if

transitioning to opioid antagonist treatment (1Bfequate symptomatic relief from

opioid withdrawal can play a key role in determmisuccess or failure in the pre-



initiation stage of MAT with planned naltrexone agnist therapy, and, when managed

effectively, can contribute to successful earlyorezy (17).

Specific aims

The goal of the study is to examine the effectigsnef a novel combination of non-
opioid/non-benzodiazepine medications for treatnoémpioid withdrawal. This protocol
may be of particular benefit for managing opioidthadrawal prior to initiation of
naltrexone antagonist therapy or engagement irr ottegpse prevention strategies that do
not utilize opioid substitution therapy. The cliaieffectiveness of this novel non-opioid
and benzodiazepine-free protocol was comparedhbigpaenorphine/naltrexone taper for
opioid detoxification and transition to subsequeathpse prevention strategies. Initiation
of extended release (ER) naltrexone treatment was af the relapse prevention
strategies sought by some of the patients in timeapooid protocol group. Increasing the
effectiveness of existing pharmacologic approadbespioid detoxification would help
facilitate successful implementation of MAT and iéadale psychosocial interventions to

opioid-addicted patients (18).

II. Methods

Study Design

This is a retrospective, non-randomized, case westady of data collected from January
1, 2011 to November 30, 2012 on opioid dependehjests admitted to an inpatient

detoxification facility at Addiction Recovery Sece (ARS), Swedish Medical Center in



Seattle, Washington. The study compared the clieitactiveness of a novel non-opioid
and benzodiazepine-free protocol (utilized from Biober 1, 2011 to November 30,
2012) to a buprenorphine/naltrexone taper protgablized from January 1, 2011 to
October 31, 2011) for opioid detoxification and nsaion to subsequent relapse

prevention strategies.

The chart review included subject assessment ddiiah was obtained both prior to and
after the treatment had been initiated on the AR&lical floor, and was gathered by

ARS medical and counseling personnel in routinbitas

Study Population and Sample Selection

Study population included DSM IV diagnosed opio&gpdndent patients seeking
voluntary treatment and admitted for inpatient d#tcation. Case eligibility was

determined by an opioid dependence diagnosis, rooefi by an ICD code; voluntary
participation; documented need of medical managémkppioid withdrawal; medical

and psychiatric appropriateness for non-opiate anduprenorphine detoxification
treatment; negative pregnancy test (for all fenpalgents); English language proficiency;
and age 20- 55 years at the time of admission diign There were no enrollment
restrictions based on gender, race, or ethnicityg Study did not include any vulnerable
subjects with limited autonomy. Other exclusionteria were polysubstance use,
pregnant and lactating females, unstable mediauston admission, and planned
induction to buprenorphine maintenance treatmefiitsébjects admitted to ARS were

identified as opioid dependent by a certified chmhidependency professional. All



patients were eligible to receive ancillary medmad, and underwent routine counseling.
The Institutional Review Boards at the UniversiMdashington and Swedish Medical

Center approved the study.

Study Medication Protocols

Non-opioid detoxification protocol

The novel protocol is a combination of three schhediumedications during the 4-day
hospital course, each targeting specific aspedtiseofypical opioid withdrawal syndrome
that when combined have been observed to faciligiificant and adequate
symptomatic relief. The first medicatiotizanidine (dosage used in the protocol 8 mg
Q6H) is a unique alpha-2 adrenergic receptor agahet is structurally related to
clonidine, but has a peripheral mechanism of actias opposed to the central
sympatholytic effect that clonidine provides. Thimduces milder cardiovascular effects
relative to its strong potency as a skeletal mugelexant. It effectively reduces
myalgias, tremor, muscle cramps, insomnia, sweatilgrhea and anxiety (19,20,21).
The second medicatiogabapentin (dosage used in the protocol 300 mg TID and 600
mg HS) provides relief of muscle cramps, anxiatgpomnia, and restlessness during and
potentially following detoxification (22, 23). Itads been shown to attenuate the severity
of withdrawal symptoms experienced by those philsiceependent on opioid analgesics
(24, 25, 26). The third medication lgydroxyzine (dosage used in the protocol 100 mg
Q4H, hold for sedation), an H1 receptor antagaiat has anticholinergic and sedating

effects that reduce anxiety, nausea and vomitifgy. (@ydroxyzine acts on the D2 and



5HT2A receptor pathways when given in high dosesettuce dysphoria and anxiety
(28). The non-opioid treatment protocol also inelddancillary medications used as
needed for relief of particular withdrawal symptgmsuch as dicyclomine,

acetaminophen, naproxen, loperamide, trazodoneidite and seroquel.

Buprenor phine/nal oxone (bup/nx) taper protocol

The synthetic opioid buprenorphine has been usea #&sol for opioid withdrawal
management, since its approval by the FDA in 2002his study, a protocol utilizing
standardized dosing of bup/nx was used as thealpatrd compared to the experimental
non-opioid protocol over a range of outcome measurke following regimen of bup/nx
was provided: Day 1: 2 mg SL g2 h x 3, then 8mgBHR; Day 2-3: 8 mg SL daily; Day
4: 4 mg SL given once. The bup/nx treatment prdtacduded the same ancillary
medications, plus the skeletal muscle relaxant auatibamol for symptomatic relief of
specific withdrawal symptoms such as anxiety, essthess, nausea, vomiting, diarrhea,

and muscle, bone and joint pain and insomnia.

M easur es

Primary outcomes

Primary outcomes measured were completion of digtakion, and facilitation to further

formal chemical dependency treatment. Completiodetoxification was defined as the
number of days from first dose of withdrawal metima to the last treatment dose
received at the treatment facility, with completindetoxification treatment determined

by medical staff. Patients who left the hospitabpto completion of detoxification were



labeled as discharged against medical advice (AMZAcilitation to further chemical
dependency treatment was defined to include inpate outpatient participation in a

formal, licensed chemical dependency treatmentrarog

Secondary outcomes

Secondary outcomes included length of stay (LO8yeese effects/events, Clinical

Opiate Withdrawal Scale (COWS) scores, ancillarydicetion use, and initiation of

injectable ER naltrexone treatment. LOS was defamthe number of inpatient hospital
days from admission to discharge at the treatmaailitf. COWS scores reflect a

clinician-completed scale recorded in the hospékdctronic system, that rates the
presence/severity of 11 common opiate withdrawgiisior symptoms such as sweating,
runny nose, etc). Ancillary medication use referstte number of doses of available
medications used in both detoxification protocalsfacilitate management of opiate
withdrawal symptoms on an as needed basis. lmtiadf injectable ER naltrexone was
defined by successful implementation of ER naltrex@ntagonist therapy after oral

challenge with Naltrexone; this outcome applies/dalthe non-opioid detox group.

Adver se events

Adverse effects were defined a@srious adverse events that resulted in overnight
hospitalization or death, were immediately lifeetening, or involved any permanent or
substantially disabling eventledication-related adverse events reported by participants
assigned from each treatment group, including hradija (defined as documented
HR<60 and/or symptomatically reported by the pa}jjeasymptomatic (defined as

documented BP<90/60 that was not felt by the pgtiand symptomatic (defined as



documented BP<90/60 and/or symptomatically repotigdthe patient) hypotension,

dizziness, and sedation.

Procedures

The participants were initiated on one of the xiéication protocols over the hospital
course of 4 days using standard detoxification gdaces, including close patient
observation by nursing, counseling interventionsg anedical ARS staff evaluation.
Subjects were assessed both prior to and afteogobtmedications were received.
Documentation of scheduled distribution of protoaokedications, and as-needed
ancillary medication use, was performed. Patierggewnonitored for symptomatic and
asymptomatic medication adverse effects, with assest of vitals signs and COWS
scores every 4 hours. Participants were permittegtiinain in the hospital beyond the
usual 4-day protocol time frame for an additiondt48 hours if treatment for more
severe opioid withdrawal was required. Patientghi& non-opioid detox group were
offered the option of initiating antagonist therapyth an oral naltrexone challenge
followed by administration of injectable ER naltoge during day 3 of hospital stay.
There was no direct contact or post-discharge violip with any of the identified study

subjects.

Data Analysis

Subject characteristics were compared betweenntbdreatment protocols using a two-

sample t test, chi-square test and Fisher's exastt Completion of detoxification and



discharge to further chemical dependency treatmexs compared between the two
treatment protocols using Fisher's exact test axactelogistic regression analysis,
adjusted for potential confounders that include@, agender, education, occupation,
marital status, smoking, family history of addictiand chronic pain. Similarly, Fisher’s
exact tests and logistic regression analysis weeel to compare the treatment groups on
secondary (binary) outcomes and adverse events.-sample t tests and linear
regression analysis, adjusted for potential confleusy, were used to compare the two
protocols on quantitative outcomes, which includegrage COWS scores, length of
hospital stay and number of doses of ancillary cedins. Sample size and power
calculations were made based on the primary outcoeesures. The sample sizes were
calculated to demonstrate a 45% increase in tleeofatompletion of detoxification in the
non-opioid detox protocol as compared to the buppased protocol group (e.g., 80% vs
55% completion rate) with a 2:1 allocation ratios&mple size of 79 subjects in the non-
opioid protocol and 39 subjects in the bup/nx protovas determined to provide 80%
power based on chi-square test at 0.05 significdeeel (G*Power Version 3.1). All
statistical tests utilized a two-tailed significarlevel ofa=0.05. IBM SPSS Statistics for
Windows, Version 19.0 (IBM Corp., Armonk NY, USAh@& SAS Version 9.3 (SAS

Institute Inc., Carey, NC, USA) were used to parfahe data analysis.

1. Results

Subjects



A total of 324 non-opioid protocol subjects and 2fifprenorphine/naltrexone protocol
subjects (bup/nx) were screened for the inclusioexelusion criteria. There were 84
(25.9%) subjects in the non-opioid protocol and(#9.4%) in the bup/nx protocol that
met the inclusion criteria for the study. Subjeetth concomitant active substance use
outside of opioids, such as alcohol, benzodiazepiae stimulants, were excluded from
the study in order to seek optimal sample puritydicect comparison of the effectiveness
of the scheduled non-opioid medication protocothe opioid agonist bup/nx protocol
(Table 1). Of note, all subjects who were inductedbuprenorphine maintenance

treatment via the non-opioid protocol were excluttedh analysis.

Table 1. Reasons for exclusion in the non-opioioktquol and buprenorphine/naloxone
(bup/nx) protocol.

Reason for exclusion Non-opioid protocolBup/nx protocol
(N = 240) (N = 220)
% (n) % (n)
Age 12.4 (40) 19.2 (50)
Buprenorphine induction 0 (0) 16.9 (44)
Sedatives/hypnotics 25.3 (82) 25.0 (65)
Amphetamines/methamphetamines 7.0 (22) 2.3 (6)
Alcohol 4.9 (16) 4.2 (11)
Sedatives/hypnotics and
Amphetamines/methamphetamines 6.2 (20) 6.9 (18)
Alcohol and sedatives/hypnotics 5.6 (18) 2.3 (6)
Alcohol and
Amphetamines/methamphetamines 4.3 (14) 154

Cocaine % (n) 1.5 (5) 0.4 (1)



Cocaine and sedatives/hypnotics 14.3 (12) 7.5 (3)

Cocaine and alcohol % (n) 0 (0) 0.4 (1)
Pregnant state % (n) 2.8 (9) 3.9 (10)
Medical comorbidities % (n) 0.6 (2) 0.4 (1)

Table 2. Characteristics of study participants ime tnon-opioid protocol and
buprenorphine/naloxone (bup/nx) protocol.

Characteristic Non-opioid Bup/nx protocol P-value
protocol (N =40)
(N = 84)

Age (years), mean (SD) 27.24 (8.21) 24.23 (£#5.90) .022

Gender, % (n) 21
Female 38.1 (32) 50.0 (20)

Male 62.0 (52) 50.0 (20)

Education, % (n) .36
>High school 48.8 (41) 40.0 (16)

HSG/GED 51.2 (43) 60.0 (24)

Employment .072
Employed 54.8 (46) 37.5 (15)

Unemployed 45.2 (38) 62.5 (25)

Marital status, % (n) .26
Married 17.9 (15) 10.0 (4)
Single/divorced 82.1 (69) 90.0 (36)

Chronic pain, % (n) 26.2 (22) 15.0 (6) 16

Smoking status, % (n) 14
Never 23.8 (20) 12.5 (5)

Former 2.4 (2) 2.5 (1)
Current 71.4 (60) 80.0 (32)
Chewing 2.4 (2) 1.6 (2)

Pack-per Day, % (n) .075
0-0.5 27.4 (23) 15.0 (6)

0.5-1 42.9 (36) 35.0 (14)
>1 29.8 (25) 50.0 (20)

Opiate history- % (n)

Heroin 50.0 (42) 70.0 (28) .036
Smoked 23.8 (20) 20.0 (8)
Injected 26.2 (22) 50.0 (20)

Oxycodone/Other 38.1 (32) 25.0 (10) 15



Oral 14.3 (12) 10.0 (4)

Smoked 15.5 (13) 10.0 (4)

Nasal 8.3(7) 5.0 (2)

Prescribed 6.0 (5) 7.5 (3)

icit 32.1 (27) 8.3 (7)
Heroin/Oxycodone 17.5 (7) 5.0 (2) 72
Methadone 3.6 (3) 0 (0) .55

Prescribed 5.0 (2) 0 (0)

icit 2.5(2) 0 (0)
Family history  of 64.3 (54) 55.0 (22) .32
addiction

'Never smoking versus former, current or chewing.

The mean age for the non-opioid protocol group @/Ayears compared to 24 years for
the bup/nx protocol group (P= .022). A higher patage (54.8 %) of the non-opioid
group were employed, compared to 37.5% for therbugfoup. The two protocol groups
did not differ by gender, education, marital statalsronic pain, smoking status and
family history of addiction. General retrospecto@a was taken on each subject’s opiate
use history. The non-opioid detox group reporteghér incidence of illicit oxycodone
use (38.1%) and mixed heroin/oxycodone use (17.%#i)e the bup/nx group reported
more heroin use (70% compared to 50% in the noaidgroup; P= .036). Neither mean
daily dose, mean days of heroin, oxycodone or naeth@ use in the past 30 days, nor

lifetime years of use, were collected as a compbaokeroutine data collection.

Primary Outcomes

Non-opioid protocol subjects had a greater comphetrf detoxification than subjects
who received the bup/nx protocol (94% vs 80%; B26) (Table 3). A higher rate of

detoxification completion in the non-opioid protbeeas still found after controlling for



subject characteristics that included age, genelducation, occupation, marital status,
smoking, family history of addition and chronic pgOdds ratio = 5.0; 95% CI 1.2-20.3;
P =.029). There was also a greater facilitatmfutther chemical dependency treatment
for the non-opioid protocol than the bup/nx proto®6% vs 63%; P = .006). The
difference in facilitation to further chemical dewency treatment remained significant

after controlling for subject characteristics (Odaso = 4.6; 95% CI 1.6-13.0; P =.004).

Table 3. Primary outcomes for the non-opioid protoand buprenorphine/naloxone

(Bup/nx) protocol.

Non-opioid protocol Bup/nx protocol

(N = 84) (N = 40)
Variable % (n) 95% Cl % (n) 95% Cl 'p
Completion of 94.0 (79) 86.6-98.0 80.0 (32) 64.3-90.0 .026
detoxification/AMA
Discharge to 84.5% (71) 74.9-91.5 62.5 (25) 45.8-77.3 .006
chemical dependency
treatment

Fischer’s exact test, p-value.

Secondary outcomes and adver se events

Withdrawal symptoms

To characterize the effectiveness of both detoadifos protocols, individual COWS
scores were compared between the non-opioid gradpttze bup/nx group. The non-

opioid protocol had lower mean COWS scores on dé3.3 vs 4.8; P < .001) (Table 4).



No significant differences were observed between tthio protocols for the average
COWS scores on day 2, 3 and 4 (P > .05). In theampamid protocol 27 (32%) patients
pursued transition to oral naltrexone challenge extgénded release naltrexone and 24
(89%) received the injection prior to hospital tiame without medication-precipitated
withdrawal. One patient (3.70%) reported preciplatvithdrawal symptoms from the

oral naltrexone challenge and was given medicdati@ssist with symptom relief.

Length of stay (days) and use of ancillary medications

No significant differences were observed between tthio protocols for the average
length of hospital stay, or ancillary medicatioe (B > .05) (Table 4). The mean LOS for
the non-opioid group was 3.57 days compared tobtiggnx group of 3.38 days. The
sample size for both groups decreased significahtiing hospital day 4 with non-opioid
group of n=49 and bup/nx n=21, and during hospitgl 5 with non-opioid group n=13
and bup/nx n=7; the remainder of the patients cetedl| treatment prior to day 4 and
were discharged. All subjects received ancillargio&tions as needed to facilitate opioid
withdrawal management. There were no significaffedinces in either the mean daily
dose of each individual ancillary medication adst@ied, or in the mean of total doses
of ancillary medications in aggregate that were iatstered to the two groups during the

detoxification treatment.

Table 4. Secondary outcomes for the non-opioidgomaitand buprenorphine/naloxone
(Bup/nx) protocol.

Non-opioid protocol Bup/nx protocol



(N =84) (N =40)

Variable Mean (SD) Range Mean (SD) Range 1'p

Clinical Opiate

Withdrawal Scale

(COWS)
Day 1 3.3(2.0) 0.0-8.3 4.8 (1.9) 1.2 -10.0<.001
Day 2 3.3(1.9) 0.0-10.8 3.2 (1.8) 0.0-7.0 59.
Day 3 2.8 (1.7) 00-7.8 2.1 (1.7) 0.0-6.0 830
Day 4 2.4 (1.6) 0.0-6.0 1.9 (1.6) 00-56 3.2
Day 5 2.6 (1.6) 0.0-6.0 1.5(1.5) 0.0-4.0 A5

Length of stay 3.6 (1.0) 1-6 3.4 (1.4) 1-7 42

(days)

Number of doses of 11.6 (7.4) 0-236 11.8(8.2) 0-37 .62

ancillary

medications

Two-sample t test, p-value.

Adverse events

There were no serious adverse events and no medigatated adverse events that
resulted in discontinuation of treatment and/or lipi@ary discharge from the

detoxification unit. Two patients in the non-opiagdoup arm (n=2, 2.38%) reported
sedation that was thought to be (but not confirmedated to gabapentin, and two
patients of the bup/nx group (n=2, 5.0%) repodeainess that was thought most likely
to have been related to clonidine. Of note, cloredwas offered as an ancillary
medication to the non-opioid group also, and theexe no recorded episodes of
dizziness in the group. The non-opioid protocol laatbwer incidence of bradycardia
(44% vs 65%, P = .035). No significant differencesre observed between the two
protocols for rates of asymptomatic and symptontatmotension, sedation and dizziness

(P > .05) (Table 5). All secondary outcome resditsnot change after adjusting for age,



gender, education, occupation, marital status, smokamily history of addiction, and

chronic pain. There was no direct contact or follggwith any of the study subjects.

Table 5. Adverse events for the non-opioid protoeold buprenorphine/naloxone
(Bup/nx) protocol.

Non-opioid protocol Bup/nx protocol

(N =84) (N = 40)
Variable % (n) % (n) b
Hypotension 26.2 (22) 35.0 (14) .32
Symptomatic hypotension 8.3 (7) 10.0 (4) 75

Fischer's exact test, p-value.

Transition to MAT with ER naltrexone

A total of 27 (32%) patients in the non-opioid @il arm pursued transition to ER
naltrexone, and were first given an oral Naltrexohallenge of 25 mg; 24 (89%) of them
then received the extended-release injection poibiospital discharge, without any noted
significant withdrawal symptoms or adverse effedhree patients received the oral
Naltrexone challenge and did not move forward with IM injection. Two of these

patients tolerated the oral Naltrexone dose weit,decided for their own reasons that
they would prefer to be discharged from the hospitthout starting ER naltrexone. The
third patient experienced precipitated withdravedliolving the oral challenge on hospital
day 4, which may have been due to taking methadarleng-acting opioid, prior to

hospital admission. The patient was treated witllioadions to manage the precipitated
opioid withdrawal symptoms, and elected to dischargthout having received the ER

naltrexone injection.



V. Discussion

This is the first study to directly compare an expental non-opioid detoxification
protocol with scheduled tizanidine, gabapentin Bypdroxyzine to an opioid substitution
approach utilizing a bup/nx taper protocol. Comsisivith previous research, the study is
predicated on Cochrane reviews of buprenorphine ther management of opioid
withdrawal, and other opioid detoxification appres (9). It could be argued that the
relatively small sample sizes are unlikely to offeufficient statistical power to
demonstrate significant differences between thedatoxification protocols. However, it
was felt that direct comparison of smaller but mawasistent and pure opioid-dependent
samples would produce more definitive findings e tcontext of direct comparison
between the two detoxification protocols, which Idowarrant a future larger and more

controlled study, if the data supported the hypsithe

This study found that by the two primary outcontas, non-opioid protocol was superior
to the bup/nx taper protocol. Study subjects whaoewteeated with this protocol had
greater rates of completion of detoxification (B29) and facilitation to further chemical
dependency treatment (P= .004) than the bup/nx @yeip. Patients who were treated
with the non-opioid protocol had a 3.95 times geealikelihood of completing

detoxification compared to the bup/nx group whejustdd to age, gender, education,
occupation, marital status, smoking, family histofyaddiction, and chronic pain. The
non-opioid group had a 3.28 times greater likelthobmoving on to further engagement

in formal chemical dependency treatment in comparigo the bup/nx group when



adjusted to age, gender, education, occupationfahstatus, smoking, family history of
addiction, and chronic pain. Both protocol regimewgre well tolerated. The
combination of the three medications in the noreimpprotocol provided better symptom
relief, with a lower mean COWS scores on day 1 (@%1), when compared to the
bup/nx taper protocol. This is of very importanhidal significance, as the first 24 hours
of withdrawal management following cessation of oigé critically influences
completion of detoxification and treatment retentiolntroduction of bup/nx for
withdrawal management is often delayed based oe @ifrlast opioid use, which could
represent a potential negative influence on treatre@gagement if patients have not
received adequate symptom relief during that tteomal time period. This difference
may have accounted for the statistically lower CO¥¢8res on day 1 for the non-opioid
group. No significant difference was found in me&a@WS scores on day 2, 3 and 4,
which speaks to the adequate symptom relief actibyethe non-opioid protocol when
directly compared to the long-acting opioid agorastivity of bup/nx. There were no
serious adverse events and no AMA discharges cel@teadverse medication effects
reported with either regimen. The most common ab/eevents recorded were
bradycardia, asymptomatic and symptomatic hypotensihe non-opioid protocol was
superior in lower incidence of bradycardia (P= )0d40d non-inferior in asymptomatic
and symptomatic hypotension, LOS, and mean dodetal ancillary medication use.
The study partially addressed unresolved questiams previous studies regarding what
constitutes a safe and effective dose of bupremoeplor acute detoxification, and used
dosing similar to the range addressed in Gowingle2009 and in Oreskovich et al,

2004. The bup/nx protocol doses were well toleréitethe study participants.



The experimental non-opioid protocol would appear dffer substantial clinical

advantages in facilitating safe and efficaciousgri@gon to MAT and opioid antagonist
treatment, as well as behavioral relapse preverdioategies such as formal chemical
dependency treatment. It supports and amplifieentecesearch and clinical efforts to
offer more effective opioid withdrawal managemerithwsuccessful transition to MAT

with antagonist treatment. The non-opioid protopobvided comfortable and safe
strategy for detoxification and transition from oigi agonist to antagonist treatment with

24 (89% of all subjects pursuing ER injection) sssfully receiving the ER injection.

This study has several limitations. This was notaadomized controlled study. Its
retrospective design did not allow for direct temgbocomparison between the two
groups. The study excluded all other active sultstaand polysubstance-using patients,
resulting in smaller sample groups with decreagdatisical power. The samples were,
however, more consistent and pure, and thereforee ntirectly comparable in

expectations for opioid withdrawal management.

By demonstrating this novel non-opioid and non-logiiezepine detoxification protocol,
the study offers the treating clinician a usefultto address the varied needs of the

increasing population of opioid-dependent individuseeking treatment.

V. Conclusions

Successful opioid detoxification and transition MAT allows patients to stabilize
physiologically and psychologically within daysaseng the pattern of rapid fluctuations

in opioid blood levels and associated withdrawahgtoms that short-acting opioids like



heroin and many prescription drugs create. Theirfgs of this study demonstrate that
this novel non-opioid non-benzodiazepine protocalizing scheduled tizanidine,
hydroxyzine and gabapentin was more effective ie tmanagement of opioid
detoxification compared to a protocol using opisubstitution therapy with bup/nx,
when assessing completion of detoxification andilifatton to formal chemical
dependency treatment and other interventions aiatggromoting a recovery-oriented
lifestyle. Further, it allowed for efficient introdtion to oral antagonist therapy during
the opioid detoxification period and transition MAT with antagonist injectable ER
naltrexone. Future controlled, prospective studeeg® warranted comparing the
effectiveness of this non-opioid protocol to otlexisting protocols for acute opioid
detoxification and transition to MAT with antagoniseatment, in both inpatient and

outpatient settings.

Acknowledgements:

The author would like to thank Lloyd Mancl, the gige chair, who has provided
compassionate guidance and support; The Instit@itiBeview Boards at the University
of Washington and Swedish Medical Center; andeegilies and patients who have made

this study possible.

References

1. Centers for Disease Control and Prevention. Waaging OnLine Data for
Epidemiologic Research (WONDER) [online]. (2014)afable from URL:
http://wonder.cdc.gov/mortsqgl.html




2. Centers for Disease Control and Prevention. (2(Policy impact: Prescription
painkiller overdoses. Retrieved fron
http://www.cdc.gov/homeandrecreationalsafety/rxi.

3. Substance Abuse and Mental Health Services Adtnation. Highlights of tr
2011 Drug Abuse Warning Network (DAWN) findings drnug-related emergenc
department visits. The DAWN Report. Rockville, MDS Department of Health a
Human Services, Substance Abuse and Mental Healthc®s Administration; 201.
Available from URL:http://www.samhsa.gov/data/2k13/DAWN127/sr-DAWN-
highlights.htn®

4. Paulozzi LJ. Prescription drug overdoses: a mevJournal of Safety Research, 2012;
http://dx.doi.org/10.1016/j.jsr.2012.08.Cx

5. American Psychiatric Association, 2013. Diagnostid Statistical Manual of Ment
Disorders, fifth ed., DSMb, text version. American Psychiatric Associatidif7,
Washington, D.C.

6. Minozzi S., L. Amato, et al. Oral naltrexone maintenam@atment for opioit
dependence. Cochrane Database Syst Rev 2006 (0PX3B3

7. Mattick, R.P., Kimber J., et al. Buprenorphine imenance versus placebo
methadone maintenance for opioid dependeiCochrane Database Syst Rev 2
Aprl6;(2): CD002207.

8. Oreskovich, M. R., A. J. Saxon, et al. "A dot-blind, doubledummy, randomizec
prospective pilot study of the partial mu opiateorsgt, buprenorphine, for act
detoxification from heroin.” Drug Icohol Depend’7(1): 71-9, 2005.

9. Mannelli, P., Peindl, K. et al. The Combination Very Lovibose Naltrexor—
Clonidine

in the Management of Opioid Withdrawal”. The AmancJournal of Drug and Alcoh
Abuse, Early Online: 16; 2012

10. Sigmon, S.C, Bigm, A et al. Opioid Detoxification and Naltrexonedliction
Strategies:Recommendations for Clinical Practice American Journal of Drug ai
Alcohol Abuse, Early Online:-13, 2012.

11 Ling, W., L. Amass, et al. "A mu-center randomized trial of buorphine-
naloxone versus clonidine for opioid detoxificatidimdings from the National Institu
on Drug Abuse Clinical Trials Network." 2005, Adtian 100(8): 10904100

12. Raistrick, D., D. West, et al. "A comparison afppenorphine and lofexidine r
community opiate detoxification: results from a damized controlled trial." 200
Addiction 100(12): 1860-7.



13. Gowing, L., R. Ali, et al. "Buprenorphine fdret management of opioid withdrawal."
Cochrane Database Syst Rev 2009 Jul 8;(3): CD002025

14. Assadi, S. M., M. Hafezi, et al. Opioid detacation using high doses of
buprenorphine in 24 hours: a randomized, doubledblcontrolled clinical trial. 2004, J
Subst Abuse Tre&7(1): 75-82.

15. Chawla, M. J., Pal, H. et al. “Comparison fifcacy between buprenorphine and
tramadol in the detoxification of opioid (heroimependent subjects”. Journal of Opioid
Management, 2013.

16. Krupitsky, E., Nunes, E, et al. “Injectableended-release naltrexone (XR_NTX) for
opioid dependence: long-term safety and effectisen@013 Society for the study of
Addiciton.

17. Gowing, L., R. Ali, et al. "Opioid antagonistath minimal sedation for opioid
withdrawal." Cochrane Database Syst Rev 2006 (Dp@2021.

18. Stine SM, Kosten TR. Pharmacologic interventions épioid dependence. In
Principles of Addiction Medicine. Ries RK, FiellDA, Miller SC, Saitz R, eds. (4th ed.).
Philadelphia, PA: Lippincott Williams & Wilkins; ZID.

19. Gowing, L., Farell M, Ali R, et al. Alpha2-adergic agonists for the management of
opioid withdrawal. Cochrane Database Syst Rev 2(f915;(2): CD002024.

20. Palmstierna, T. (2004). "Effects of a high-doset tapering buprenorphine
detoxification program on symptom relief and treattretention.” J Psychoactive Drugs
36(2):273-7.

21. Sos, I, et al (2000). Tizanidine in the treaof acute withdrawal symptoms in
heroin dependent patients. Orv Hetil. 2000 Apr 2(15):783-6.

22. Addolorato G., Leggio L., Hopf F.W. et al. Nbv¥kerapeutic strategies for alcohol
and drug addiction: focus on GABA, ion channels #radscranial magnetic stimulation.
Neuropsychopharmacology 2012 37(1):163-77.

23. Martinez-Raga J, Sabater A, Perez-Galvez Btetaxso M and Cervera G. Add-on
gabapentin in the treatment of opiate withdraviRtlbg. Neuropsychopharmacol. Biol.
Psychiatry (2004) 28: 599-601.

24. Freye E, Levy JV, Partecke L.Use of gabapefuin attenuation of symptoms
following rapid opiate detoxification (ROD)-corrélan with neurophysiological
parametersClin. Neurophysiol. (2004) 34: 81-9.



25. Compton P, Kehoe P, Sinha K, Torrington MA amg W. Gabapentin improves
cold-pressor pain responses in methadone-maintaipatients. Drug Alcohol
Dependence (2010) 109: 213-219.

26. Salehi, M., Kheirabadi, G. Importance of GalmdipeDose in Treatment of Opioid
Withdrawal. J Clin Psychopharmacol 2011;31: 593Y.596

27. Guaiana G, Barbui C, Cipriani A. Hydroxyzine fgeneralized anxiety disorder.
Cochrane Database of Systematic Reviews 2010, Issue 12. Art. No.: CD006815. DOI:
10.1002/14651858.CD006815.pub2.

28. Hauser L, Anupindi R, Moore W. Hydroxyzine fitre treatment of acute opioid
withdrawal: A clinical experiencé&esident and Saff Physician 2006; 52: 6.



