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directed outpatient opioid tapering in adults
with chronic pain: a prospective case series
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Abstract

Background In adults with chronic pain, mild-to-moderate withdrawal symptoms during medically directed opioid
tapering in the outpatient setting may not be accompanied by hypertension or tachycardia. This clinical scenario
could limit the use of lofexidine at dosages reported in clinical trials of opioid withdrawal precipitated by abrupt opi-
oid discontinuation. Thus, the primary aim of this prospective case series is to describe the use of low dose lofexidine
for opioid withdrawal in patients with chronic pain undergoing medically directed opioid tapering in an outpatient
setting.

Methods Six patients (white 5, Latino 1) admitted to an outpatient interdisciplinary pain rehabilitation program met
inclusion and exclusion criteria. Patients self-selected to undergo medically directed opioid tapering, and the medica-
tion the patients were prescribed upon admission was used in the taper schedule. Upon initiation of the opioid taper,
patients received 0.18 mg of lofexidine every 6 hours.

Results Five of the six patients were women, and the median morphine milligram equivalents at baseline were
36.9. The median taper duration was 15 days, and the median duration of lofexidine administration was 14 days.
Withdrawal scores were mild throughout the taper in four patients, and two patients with fibromyalgia experienced
single episodes of moderately severe withdrawal symptoms at the median morphine milligram equivalent midpoint
of the taper. No hypotension or sustained bradycardia were observed, and no adverse effects related to lofexidine
were reported.

Conclusion The observations from this prospective case series suggest that low-dose lofexidine may be a feasible
adjunct medication to attenuate withdrawal symptoms in adults with chronic pain undergoing outpatient opioid
tapering.
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Introduction

Long-term exposure to opioids alters noradrenergic
function in the locus coeruleus through an adenylate
cyclase-mediated pathway [1, 2]. During states of opi-
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receptor agonists to treat signs and symptoms of opioid
withdrawal.

The most prevalent subtypes of a2-adrenergic recep-
tors in the locus coeruleus are the a2A and a2C recep-
tors [3-5]. Located in both the pre- and postsynaptic
regions, the a2A receptor inhibits norepinephrine release
in response to maximum sympathetic activation, while
postsynaptic «a2C receptors modulate basal norepineph-
rine release [4—6]. Clonidine is the most widely used
a2 agonist for opioid withdrawal, but hypotension and
bradycardia can be treatment limiting adverse effects [7].
Lofexidine, which is approved by the US Food and Drug
Administration for opioid withdrawal, is a structural ana-
logue of clonidine. In clinical trials, treatment limiting
adverse effects, including hypotension and bradycardia,
in adults receiving lofexidine for opioid withdrawal are
lower compared with clonidine. [8—10]

Despite proven efficacy and a favorable cardiovascular
side effect profile, lofexidine use for the management of
opioid withdrawal in adults with chronic pain undergo-
ing medically directed tapering in an outpatient setting
has not been previously reported. This knowledge gap is
important because withdrawal symptoms during tapering
may not be accompanied by hypertension or tachycardia,
which could limit lofexidine use at dosages reported in
clinical trials of opioid withdrawal precipitated by abrupt
discontinuation. Thus, the primary aim of this prospec-
tive case series is to describe the use of low-dose lofex-
idine for opioid withdrawal in patients with chronic pain
undergoing medically directed opioid tapering in an out-
patient setting.

Methods

This research project was approved by the Mayo Foun-
dation Institutional Review Board and patients provided
signed informed consent prior to study participation.

Patients

The case series is composed of six patients (white 5,
Latino 1) admitted to an outpatient interdisciplinary
pain rehabilitation program from August 2020 to Febru-
ary 2021. Inclusion criteria included: (1) age>18 years,
(2) daily opioid use>20 morphine milligram equivalents
(MMEs), and (3) chronic noncancer pain of at least 6
months in duration. Exclusion criteria included: (1) non-
daily use of opioids and (2) use of tramadol.

Clinical setting

The clinical setting has been previously described [11].
The outpatient interdisciplinary pain rehabilitation pro-
gram (PRP) spanned a 3-week period during which
patients were involved in 8 hours of consecutive treat-
ment daily for 15 consecutive working days. A cognitive
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behavioral model served as the basis of treatment, and
the primary goal was restoration of physical and emo-
tional functioning. The treatment protocol of the PRP
included daily educational group sessions related to
optimizing self-management of pain intensity, depres-
sive symptoms, pain-related anxiety, and psychosocial
stressors. Other components included daily aerobic and
strengthening exercises led by a physical therapist, occu-
pational therapy, elimination of pain behaviors, and indi-
vidualized recommendations for activity moderation.

Opioid tapering

Prior to admission, all patients self-selected to undergo
medically directed opioid tapering. The dose and fre-
quency of daily opioid use were determined by self-
report and review of pharmacy records. The admission
opioid dose was converted to daily morphine milligram
equivalents (MMEs) using an equianalgesic conversion
software program. Consistent with the established treat-
ment protocols of the rehabilitation program, the opioid
medication the patients were prescribed upon admis-
sion was used in the taper schedule [12, 13]. Due to the
broad range of opioid medications, prescribed dosages,
and unique patient clinical characteristics, tapers were
individually tailored by the physician staff of the pain
rehabilitation program. Predetermined taper schedules
were not used, and adjunct medications including ben-
zodiazepines, anticonvulsants (for example, gabapentin
and pregabalin), muscle relaxants, or sedative hypnotics
were not concomitantly initiated to manage withdrawal
symptoms. Patients were assessed daily by medical staff
for signs and symptoms of opioid withdrawal. Heart rate
and blood pressure were monitored daily and more fre-
quently if clinically indicated.

Lofexidine dosing

Upon initiation of the opioid taper, all patients received
0.18 mg of lofexidine every 6 hours. In the absence of a
definition for low-dose lofexidine, the rationale for using
the aforementioned dose and dosing schedule was based
on the clinical scenario, previously reported doses and
adverse effects, and the pharmacokinetics of lofexidine.
First, in clinical trials of abrupt opioid discontinuation,
10-30% of subjects experienced hypotension or brady-
cardia at lofexidine dosages of 0.54 mg and 0.72 mg every
6 hours. [14, 15] The severity of withdrawal symptoms
during medically directed tapering of lower opioid dos-
ages is expected to be less severe compared with with-
drawal symptoms accompanying abrupt discontinuation.
Thus, it was reasoned that a dose of 0.18 mg would miti-
gate the risk of hypotension and bradycardia in this group
of patients who were anticipated to have mild symptoms
of opioid withdrawal. Second, for lofexidine, the average
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time to maximum concentration is 3.3 hours, the elimi-
nation half-life is 11 hours, and the time to steady state
is 2 days [16]. Thus, based on the pharmacokinetic pro-
file of the lofexidine [16] and frequency of use in previous
clinical trials [14, 15], it was reasoned that dosing every
6 hours would optimize the therapeutic potential of the
drug for mild symptoms of opioid withdrawal.

Urine drug testing

Upon admission and dismissal, definitive urine drug test-
ing (UDT) using liquid chromatography/mass spectros-
copy was performed to confirm the status of opioid use
and screen for substances of abuse.

Measurements

Patient characteristics

Upon admission, clinical data were collected, including
age, sex, marital status, smoking status, years of educa-
tion, duration of pain, opioid use, and daily substance use
(including alcohol and cannabis). Gabapentin and pre-
gabalin use was assessed due to the potential favorable
effects of these drugs on opioid withdrawal [17].

Pain intensity

Pain intensity was assessed using the verbal rating scale
(VRS), where 0 indicates no pain and 10 indicates the
most intense possible pain. The validity of the VRS has
been established. [18]

Pain Catastrophizing Scale

The Pain Catastrophizing Scale (PCS) is a 13-item self-
report questionnaire that assesses negative emotions
and cognitions associated with actual or anticipated pain
experiences [19]. The reliability and validity of the PCS
have been established [20, 21]. The PCS scores range

Table 1 Demographic and clinical characteristics
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from O to 52, where higher scores indicate greater levels
of negative emotions and cognitions associated with pain
experiences.

Clinical Opiate Withdrawal Scale

The Clinical Opiate Withdrawal Scale (COWS) is an
11-item questionnaire that assesses the severity of acute
opioid withdrawal [22]. The validity of the COWS has
been established [23]. Scores range from 0 to 47, and
higher scores indicate the presence of more severe with-
drawal symptoms. Based on the COWS score, withdrawal
symptom severity is categorized as mild (<12), moderate
(13-24), moderately severe (25-36), and severe (> 36).

Data summary

Clinical and demographic characteristics were summa-
rized. Median values and the interquartile range (IQR),
calculated as the difference between the 75th and 25th
quartiles, were reported for all continuous variables, and
frequency and proportion were reported for noncontinu-
ous variables.

Results

Demographics and clinical characteristics

Table 1 presents the clinical and demographic informa-
tion. The results of the admission UDT were consistent
with the prescribed opioid for all patients. Five of the
six patients were women and the median MME at base-
line was 36.9. The median taper duration was 15 days
and the median duration of lofexidine administration
was 14 days. Successful completion of all opioid tapers
were confirmed by UDT at program dismissal, except for
patient 6, who completed the taper independent of daily
program participation, and patient 3, due to a laboratory
ordering error.

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6 Data summary
Pain diagnosis Bilateral leg Sacral spine Fibromyalgia Fibromyalgia CRPS? Thoracic spine
Age 57 66 40 38 48 60 525(17.3)
Sex Male Female Female Female Female Female 83.3% female
Marital status Married Single Married Married Married Married 83.3% married
Smoking status Never Former Former Current Former Current 33% current smoker
Education (years) 15 17 15 14 19 15 15 (1.5)P
Pain duration (years) 20 11 9 12 2 6 10 (5.0)b
Pain score® 5 7 7 7 7 8 7(0.0)P°
pPCsd 34 17 35 12 38 39 345 (16.0)°
Baseline MME® 375 35.0 480 225 45.0 363 369(7.8)°
Taper duration (days) 15 16 19 15 12 15 15.0 (0.8)°
Lofexidine duration (days) 14 15 18 14 11 13 40(15P

2 CRPS, complex regional pain syndrome; Pmedian (interquartile range); “verbal rating scale; PCS, Pain Catastrophizing Scale; *MME, morphine milligram equivalent



Ellis et al. Journal of Medical Case Reports (2024) 18:20

Case series

Patient 1 is a 57-year-old male with chronic bilateral
anterior thigh pain due to a history of inflammatory
myositis (Table 1). Upon admission, he was receiving up
to five oxycodone 5 mg tablets daily. He was placed on
0.18 mg of lofexidine every 6 hour,s and the flexible oxy-
codone taper was completed on day 15 of the PRP. Mild
elevation in COWS scores were observed on days 10 and
11, but the COWS scores returned to baseline on day 12
(Fig. 1). No clinically significant changes in heart rate or
blood pressure were observed (Fig. 2), and no lofexidine-
related adverse effects were reported.
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Patient 2 is a 66-year-old female with chronic coccy-
geal pain (Table 1). The admission UDT detected delta-9
carboxy-tetrahydrocannabinol (THC) at a concentra-
tion of 68 ng/ml, and abstinence from cannabis was rec-
ommended throughout the duration of the RPR. Upon
admission, she was receiving 10 mg/325 mg of hydroco-
done/acetaminophen (total daily dose hydrocodone
35 mg). She was placed on 0.18 mg of lofexidine every
6 hours, and the flexible hydrocodone taper was com-
pleted on day 16 of the PRP. The highest COWS score
was 3 (Fig. 1). Abstinence from cannabis was supported
by the UDT results at RPR dismissal where THC was not
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Fig. 1 Reduction in morphine milligram equivalents (MMEs) and Clinical Opiate Withdrawal Scale (COWS) for each patient undergoing medically

directed opioid tapering
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detected. No clinically significant changes in heart rate or
blood pressure were observed (Fig. 2), and no lofexidine-
related adverse effects were reported.

Patient 3 is a 40-year-old female with fibromyal-
gia (Table 1). Upon admission, she was receiving 4 mg
of hydromorphone three times daily. She was placed
on 0.18 mg of lofexidine every 6 hours and the flexible
hydromorphone taper was completed on day 19 of the
RPR. Withdrawal symptoms intensified over a 2-day
weekend (Fig. 1). On day 8, which was the ensuing Mon-
day, lofexidine was increased to 0.36 mg every 6 hours.
Over the next 24-hours, the severity of withdrawal symp-
toms improved. The increased lofexidine dose was con-
tinued for 6 days after which the dose was reduced to
0.18 mg every 6 hours and then discontinued on day 18.
Intermittent episodes of tachycardia consistent with mild
opioid withdrawal were observed, but no sustained eleva-
tions in systolic blood pressure were recorded (Fig. 2). No
lofexidine-related adverse effects were reported.

Patient 4 is a 38-year-old female with fibromyalgia
(Table 1). The admission UDT detected THC at a con-
centration of >500 ng/ml, and abstinence from cannabis
was recommended throughout the duration of the RPR.
Upon admission, she was receiving up to three tablets of
7.5 mg/325 mg of hydrocodone/acetaminophen daily and
900 mg of gabapentin three times daily. She was placed
on 0.18 mg of lofexidine every 6 hours, and the flexible
hydrocodone taper was completed on day 18 of the RPR.
A spuriously elevated COWS score was documented at
baseline prior to initiating the opioid taper (Fig. 1). With-
drawal symptoms intensified over a 2-day weekend. On
day 8, the following Monday, the peak COWS score was
due primarily to elevated ratings on the anxiety or irrita-
bility and restlessness subscales. In addition to tapering
opioids, she abruptly discontinued cannabis upon admis-
sion. In the absence of sustained elevations in blood pres-
sure or heart rate (Fig. 2), the medical staff concluded
that acute cannabis withdrawal, which is characterized
by anxiety and irritability, was contributing to the overall
clinical scenario. The lofexidine dose was not increased,
and withdrawal symptoms improved using the cogni-
tive behavioral techniques of the pain rehabilitation pro-
gram. Abstinence from cannabis was supported by the
UDT results, where the THC concentration decreased
to 96 ng/ml at program dismissal. No lofexidine-related
adverse effects were reported.

Patient 5 is a 48-year-old female with complex regional
pain syndrome type 1 (Table 1). Upon admission, she
was receiving 10 mg/325 mg of oxycodone/acetami-
nophen three times daily and 300 mg of gabapentin
three times daily. She was placed on 0.18 mg of lofex-
idine every 6 hours, and the flexible hydrocodone taper
was completed on day 12 of the RPR. Mild elevations in
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COWS scores were observed on days 5, 10, and 11, but
the lofexidine dose was not increased (Fig. 1). No clini-
cally significant changes in heart rate or blood pressure
were observed (Fig. 2), and no lofexidine-related adverse
effects were reported.

Patient 6 is a 60-year-old female with chronic thoracic
spine pain. Upon admission, she was receiving 15 mg of
immediate-release morphine two to three times daily
(Table 1). The average MME was 36.3 for the 7-day period
prior to admission. She was placed on 0.18 mg of lofex-
idine every 6 hours, and the flexible morphine taper was
completed on day 15 of the RPR. On day 10, she was una-
ble to fully participate in the physical and occupational
therapy components of the program, but the opioid taper
was successfully completed independent of daily pro-
gram attendance (Fig. 1). No clinically significant changes
in heart rate or blood pressure were observed (Fig. 2),
and no lofexidine-related adverse effects were reported.

Discussion

In this prospective case series involving adults with
chronic pain tapering lower dosages of opioids, mild
symptoms of opioid withdrawal were observed with low
dose lofexidine, except for two episodes of moderately
severe withdrawal symptoms. No episodes of hypoten-
sion or sustained bradycardia were observed, and no
treatment limiting adverse effects were reported.

The two isolated episodes of moderately severe with-
drawal occurred at the midpoint of the opioid taper in
two patients with fibromyalgia. Although cannabis with-
drawal [24] may have worsened withdrawal symptoms
in one patient with fibromyalgia, alternations in endog-
enous opioid activity have been previously observed in
patients with fibromyalgia. For example, patients with
fibromyalgia have increased cerebrospinal fluid levels of
endogenous opioids and reduced p-opioid receptor bind-
ing availability, which has been associated with increased
levels of pain [25, 26]. Although patients with fibromy-
algia undergoing opioid tapering at our outpatient reha-
bilitation program experience significant improvements
in physical and emotional functioning [27], altered opi-
oid activity could potentiate withdrawal symptoms and
increase the intensity of withdrawal hyperalgesia. [13]

The lofexidine dose used in this case series of adults
with chronic pain warrants comparison with dosing
strategies and patient populations reported in two large
clinical trials. In a 7-day inpatient randomized, dou-
ble-blind, placebo-controlled trial, adults with opioid
withdrawal after abrupt opioid discontinuation were ran-
domized to placebo, 0.54 mg of lofexidine every 6 hours,
or 0.72 mg of lofexidine every 6 hours. [14] The COWS
scores peaked at 6-7 on trial day 2, and both lofex-
idine dosing schedules were superior to the placebo in
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attenuating opioid withdrawal. However, in both lofex-
idine groups, 30% of subjects experienced hypotension.
Additionally, 23% experienced bradycardia in the 0.54-
mg dose group compared with 31% in the 0.72 mg group
[14]. In a similarly designed 8-day inpatient trial, subjects
were randomized to placebo or 0.8 mg of lofexidine HCL
(equivalent to 0.72 mg of lofexidine) every 6 hours. [15]
Lofexidine was superior to the placebo, and peak with-
drawal scores occurred on study day 1. However, hypo-
tension and bradycardia occurred in 25% and 10% of
subjects, respectively, in the lofexidine group, and four
subjects required additional inpatient monitoring. [15]

This study has limitations. First, generalization of the
reported clinical observations to other groups of patients
with chronic pain undergoing opioid tapering are limited
by the sample size and methodology of the case series
design. However, the findings provide preliminary data
about the feasibility of using low-dose lofexidine in this
patient population. Second, broader safety claims about
low-dose lofexidine cannot be generalized beyond what
was observed in this case series.

Conclusions

The observations from this prospective case series sug-
gest that low-dose lofexidine may be a feasible adjunct
medication to attenuate withdrawal symptoms in adults
with chronic pain undergoing outpatient opioid tapering.

Abbreviations

MME Morphine milligram equivalent

ubT Urine drug testing

VRS Verbal rating scale

PCS Pain Catastrophizing Scale

COWS  Clinical Opiate Withdrawal Scale

IQR Interquartile range

THC Delta-9 carboxy-tetrahydrocannabinol

Acknowledgements
None.

Author contributions

MME was the main writer of the case series, contributed to all sections of

the report, and lead development of the table and figures, and contributed
to data interpretation. NDE assisted in writing the case series and develop-
ment of the table and figures. NSW contributed to the conceptualization and
design of the case series, participated in data acquisition and interpretation,
and edited the report. WMH contributed to the conceptualization and design
of the case series, participated in data acquisition and interpretation, and
assisted in writing the case series and development of the table and figures.
All authors approved the submitted version of the case series and are person-
ally accountable for their own contributions.

Funding

This study was funded by an unrestricted grant from US WorldMeds (Louisville,
KY). The funding source had no role in the design, data collection or analysis,
decision to publish, or preparation of the manuscript.

Availability of data and materials
All data generated and analyzed during this study are included in this pub-
lished article.

Page 6 of 7

Declarations

Ethics approval and consent to participate
This project was approved by the Mayo Foundation Institutional Review Board
and patients provided signed informed consent prior to study participation.

Consent for publication

Written informed consent was obtained from the patients for publication of
this case report and any accompanying images. A copy of the written consent
is available for review by the Editor-in-Chief of this journal.

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

Received: 4 July 2023 Accepted: 6 December 2023
Published online: 17 January 2024

References

1. Doughty B, Morgenson D, Brooks T. Lofexidine: A Newly FDA-approved,
nonopioid treatment for opioid withdrawal. Ann Pharmacother.
2019;53:746-53.

2. Gish EC, Miller JL, Honey BL, Johnson PN. Lofexidine, an alpha2-receptor
agonist for opioid detoxification. Ann Pharmacother. 2010;44:343-51.

3. Giovannitti JA Jr, Thoms SM, Crawford JJ. Alpha-2 adrenergic recep-
tor agonists: a review of current clinical applications. Anesth Prog.
2015;,62:31-9.

4. Lee A, Rosin DL, Van Bockstaele EJ. Ultrastructural evidence for prominent
postsynaptic localization of alpha2C-adrenergic receptors in catechola-
minergic dendrites in the rat nucleus locus coeruleus. J Comp Neurol.
1998;394:218-29.

5. Philipp M, Brede M, Hein L. Physiological significance of alpha(2)-adrener-
gic receptor subtype diversity: one receptor is not enough. Am J Physiol
Regul Integr Comp Physiol. 2002,283:R287-295.

6. van Meel JC, de Jonge A, Timmermans PB, van Zwieten PA. Selectiv-
ity of some alpha adrenoceptor agonists for peripheral alpha-1 and
alpha-2 adrenoceptors in the normotensive rat. J Pharmacol Exp Ther.
1981;219:760-7.

7. Gowing L, Farrell M, Ali R, White JM. Alpha(2)-adrenergic agonists for
the management of opioid withdrawal. Cochrane Database Syst Rev.
2016;2016:CD002024.

8. Carnwath T, Hardman J. Randomised double-blind comparison of lofex-
idine and clonidine in the out-patient treatment of opiate withdrawal.
Drug Alcohol Depend. 1998;50:251-4.

9. Kahn A, Mumford JP, Rogers GA, Beckford H. Double-blind study of
lofexidine and clonidine in the detoxification of opiate addicts in hospital.
Drug Alcohol Depend. 1997;44:57-61.

10. Lin SK, Strang J, Su LW, Tsai CJ, Hu WH. Double-blind randomised
controlled trial of lofexidine versus clonidine in the treatment of heroin
withdrawal. Drug Alcohol Depend. 1997;48:127-33.

11. Townsend CO, Bruce BK, Hooten WM, Rome JD. The role of mental health
professionals in multidisciplinary pain rehabilitation programs. J Clin
Psychol. 2006;62:1433-43.

12. Crisostomo RA, Schmidt JE, Hooten WM, Kerkvliet JL, Townsend CO,
Bruce BK. Withdrawal of analgesic medication for chronic low-back pain
patients: improvement in outcomes of multidisciplinary rehabilitation
regardless of surgical history. Am J Phys Med Rehabil. 2008;87:527-36.

13. Hooten WM, Mantilla CB, Sandroni P, Townsend CO. Associations between
heat pain perception and opioid dose among patients with chronic pain
undergoing opioid tapering. Pain Med. 2010;11:1587-98.

14. Fishman M, Tirado C, Alam D, Gullo K, Clinch T, Gorodetzky CW. Safety
and efficacy of lofexidine for medically managed opioid withdrawal: a
randomized controlled clinical trial. J Addict Med. 2019;13:169-76.

15. Gorodetzky CW, Walsh SL, Martin PR, Saxon AJ, Gullo KL, Biswas K. A
phase Ill, randomized, multi-center, double blind, placebo controlled
study of safety and efficacy of lofexidine for relief of symptoms in indi-
viduals undergoing inpatient opioid withdrawal. Drug Alcohol Depend.
2017;176:79-88.



Ellis et al. Journal of Medical Case Reports

20.

21.

22.

23.

24.

25.

26.

27.

(2024) 18:20

Al-Ghananeem AM. Pharmacokinetics of lofexidine hydrochloride in
healthy volunteers. J Pharm Sci. 2009;98:319-26.

Srivastava AB, Mariani JJ, Levin FR. New directions in the treatment of
opioid withdrawal. Lancet. 2020,395:1938-48.

Ferreira-Valente MA, Pais-Ribeiro JL, Jensen MP. Validity of four pain inten-
sity rating scales. Pain. 2011;152:2399-404.

Sullivan MJL, Scott RB, Pivik J. The pain catastrophizing scale: develop-
ment and validation. Psychol Assess. 1995,7:524.

D’Eon JL, Harris CA, Ellis JA. Testing factorial validity and gender invari-
ance of the pain catastrophizing scale. J Behav Med. 2004;27:361-72.
Osman A, Barrios FX, Kopper BA, Hauptmann W, Jones J, O'Neill E. Factor
structure, reliability, and validity of the Pain Catastrophizing Scale. J Behav
Med. 1997;20:589-605.

Wesson DR, Ling W. The Clinical Opiate Withdrawal Scale (COWS). J
Psychoactive Drugs. 2003;35:253-9.

Tompkins DA, Bigelow GE, Harrison JA, Johnson RE, Fudala PJ, Strain EC.
Concurrent validation of the Clinical Opiate Withdrawal Scale (COWS)
and single-item indices against the Clinical Institute Narcotic Assess-
ment (CINA) opioid withdrawal instrument. Drug Alcohol Depend.
2009;105:154-9.

Connor JP, Stjepanovic D, Budney AJ, Le Foll B, Hall WD. Clinical manage-
ment of cannabis withdrawal. Addiction. 2022;117:2075-95.
Baraniuk JN, Whalen G, Cunningham J, Clauw DJ. Cerebrospinal fluid
levels of opioid peptides in fibromyalgia and chronic low back pain. BMC
Musculoskelet Disord. 2004;5:48.

Harris RE, Clauw DJ, Scott DJ, McLean SA, Gracely RH, Zubieta JK.
Decreased central mu-opioid receptor availability in fibromyalgia. J
Neurosci. 2007;27:10000-6.

Hooten WM, Townsend CO, Sletten CD, Bruce BK, Rome JD. Treatment
outcomes after multidisciplinary pain rehabilitation with analgesic medi-
cation withdrawal for patients with fibromyalgia. Pain Med. 2007;8:8-16.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 7 of 7

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Low dose lofexidine for medically directed outpatient opioid tapering in adults with chronic pain: a prospective case series
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Patients
	Clinical setting
	Opioid tapering
	Lofexidine dosing
	Urine drug testing
	Measurements
	Patient characteristics
	Pain intensity
	Pain Catastrophizing Scale
	Clinical Opiate Withdrawal Scale

	Data summary

	Results
	Demographics and clinical characteristics
	Case series

	Discussion
	Conclusions
	Acknowledgements
	References


