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Abstract
Background
There is a need for improved strategies for managing abrupt opioid withdrawal when transitioning patients
with opioid use disorder to comprehensive longitudinal care strategies such as naltrexone maintenance
treatment. In addition, alpha-2 adrenergic agonists are used to ameliorate withdrawal symptoms, but
current data characterizing real-world treatment are lacking.

Methods
A retrospective chart review was conducted in outpatients undergoing abrupt opioid withdrawal managed
with lofexidine (0.18 mg, 1-4 tablets 4x daily for 7 days, pro re nata [PRN or as needed]) or clonidine (0.2 mg,
1 tablet 3x daily for 10 days, PRN). Withdrawal outcomes were characterized at 30 days of follow-up.
Binomial logistic regression was used to assess a potential association of the two treatments with different
likelihoods of opioid cessation success in this real-world outpatient practice.

Results
In cases treated with lofexidine (n=166) and clonidine (n=432), respectively, 40% and 10% were opioid-free,
6% and 2% continued long-term buprenorphine or methadone, 17% and 36% relapsed, and 37% and 52%
were lost to follow-up at 30 days post-withdrawal. Among patients returning for follow-up care, 63% of
patients treated with lofexidine and 21% treated with clonidine were opioid-free. Lofexidine was associated
with a higher likelihood of opioid cessation success relative to clonidine (OR=6.47; Wald Chi-square=53.79,
p<0.001).

Conclusion
Among outpatients returning for follow-up care, nearly two-thirds of those managed with lofexidine reached
opioid-free status at 30 days post-withdrawal, which was a higher likelihood than those managed with
clonidine, thus allowing their transition to comprehensive care, including naltrexone.

Categories: Family/General Practice, Substance Use and Addiction
Keywords: withdrawal, outpatients, opioid use disorder (oud), medication-assisted treatment, lofexidine, alpha-2
adrenergic agonists, abrupt discontinuation

Introduction
Fear of experiencing withdrawal symptoms is a key deterrent to opioid cessation among individuals who
abuse opioids but wish to stop. Management of opioid withdrawal is a critical step in transitioning patients
to long-term recovery options, such as comprehensive longitudinal care plans, including medication-
assisted treatment (MAT) [1,2]. There is a growing need for non-opioid, non-addictive treatment options,
considering that rapid introduction of MAT precipitates severe withdrawal [3]. Management with alpha-2
adrenergic agonists, lofexidine and clonidine, can be used to ameliorate the acute symptoms of opioid
withdrawal syndrome during opioid detoxification, including anxiety, muscle pain, sweating, abdominal
pain, palpitations or tachycardia, flushing and/or chills, nausea and vomiting, diarrhea, and drug cravings
[4-10]. These symptoms are distressing, often debilitating, and play a key role in the high rate of early
treatment failure and relapse into opioid use [3,11].

Lofexidine was approved for use in the United Kingdom in 1992 and more recently in the United States in
2018 [12]. It is the only FDA-approved non-opioid therapy indicated for acute opioid withdrawal
management. Significantly more patients were reported to complete detoxification when treated with
lofexidine versus placebo in FDA registration trials [12]. US practice guidelines (American Society of
Addiction Medicine [ASAM]) recommend lofexidine as the preferred medication in its class for withdrawal
management, especially in an outpatient setting. Whereas the UK guidelines (National Institute of Health
and Care Excellence [NICE]) caution against routine clonidine treatment for opioid detoxification and
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instead recommend lofexidine treatment [1,2].

Clonidine is used off-label for opioid withdrawal, and clinical evidence supporting its use and symptoms-
guided dosing is less robust [1,13]. Head-to-head trials have found both lofexidine and clonidine effective in
managing opioid withdrawal symptoms; however, clonidine was observed to have a less favorable
safety/tolerability profile due to its more potent effects on hypotension and other cardiovascular parameters
[4-6,8,9]. Completion of withdrawal was also examined as a non-primary endpoint, with studies showing
higher retention rates and patients feeling more in control during withdrawal treatment with lofexidine
versus clonidine [4,9]. However, these head-to-head trials were conducted approximately two decades ago,
primarily in Europe and with a different lofexidine dosing regimen; and present-day evidence from the US is
sparse. 

This study characterized opioid-free status after an abrupt opioid withdrawal in outpatients, managed with
lofexidine or clonidine in a real-world primary care practice.

Materials And Methods
A non-interventional, retrospective chart review was conducted for patients initiating abrupt opioid
withdrawal between January 2019 and December 2020. It was managed by a nurse practitioner in family
practice (Florence, Kentucky, USA), with a high volume of patients seeking opioid discontinuation.
Institutional Review Board approval was obtained from Sterling IRB (ID# 9189-JGripshover); neither
informed consent nor participation compensation/incentive were applicable since this was a retrospective
chart review. Patients included in this analysis had presented seeking to stop abusing opioids, with a
primary post-withdrawal focus in this practice being a transition to extended-release depot naltrexone
maintenance. Within the study period, eligible patients who initially failed and returned for another
withdrawal attempt were included in this study sample as two separate cases. All patients were managed
with either lofexidine or clonidine during their abrupt opioid withdrawal. As per standard practice in this
primary care center, both treatment options were discussed with patients, and treatment selection was based
on their preference, health coverage, and authorization considerations. Lofexidine was prescribed as one to
four 0.18 mg tablets four times daily for seven days pro re nata (PRN or as needed), consistent with the US
label [12]. Clonidine was prescribed as one 0.2 mg tablet three times daily for 10 days PRN, consistent with
ASAM recommendations (0.1-0.3 mg, 3-4 times daily) [1]. The therapeutic doses of clonidine most
commonly used to treat hypertension have ranged between 0.2 mg and 0.6 mg daily (in divided doses), as per
the US label [13].

Statistical analysis
Data were analyzed with the aim of characterizing a real-world outpatient practice. First, outcomes were
examined in a descriptive analysis by categorizing all eligible cases at 30 and 180 days post-withdrawal
follow-up as opioid-free, continued with the long-term opioid, relapsed (positive urine drug screen), or lost
to follow-up. After excluding cases of lost to follow-up and further categorizing outcomes as cessation
success or cessation failure (relapsed or continued with the long-term opioid), this study also assessed
whether lofexidine and clonidine were associated with a different likelihood of opioid cessation at 30 days.
Using binomial logistic regression, the unadjusted probability of being opioid-free depending on lofexidine
vs. clonidine treatment was calculated, and odds ratios (ORs) and statistical significance (p≤0.05) using
Wald’s Chi-squared test were determined. As a retrospective chart-based analysis of patients treated at the
practice of one of the investigators (Jeanne Gripshover), power calculations were not performed, and p-
values indicate nominal significance. Finally, a descriptive subgroup analysis was used to characterize study
patients who previously failed on clonidine, were subsequently prescribed lofexidine and had an available
follow-up of 30 days after starting either treatment. R statistical software was utilized for all descriptive and
inferential analyses.

Results
Of 598 eligible study patient cases treated with lofexidine (n=166) or clonidine (n=432) (Table 1), 74%
intended to discontinue heroin or fentanyl/analogs (lofexidine, 75%; clonidine, 74%) and 93% aimed to
transition post-withdrawal to extended-release naltrexone maintenance (lofexidine, 92%; clonidine, 94%).
The mean age was 36.2 years (lofexidine, 35.3 years; clonidine, 36.6 years), and 47% were female (lofexidine,
46%; clonidine, 48%).

 Lofexidine (N=166) Clonidine (N=432)

Characteristics   

Age, years   

Mean (SD) 35.3 (8.8) 36.6 (9.6)

Median (range) 33.0 (19-64) 34.0 (19-68)
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Sex, n (%)   

Female 76 (46) 208 (48)

Male 90 (54) 224 (52)

Opioid of abuse, n (%)   

Fentanyl/analogs 31 (19) 51 (12)

Heroin 93 (56) 267 (62)

Methadone 17 (10) 22 (5)

Prescription opioid 24 (14) 54 (13)

Missing 1 (0.6) 38 (9)

Prior lofexidine treatment, n (%)   

Yes 1 (0.6) 6 (1)

No 165 (99) 426 (99)

Prior clonidine treatment, n (%)   

Yes 165 (99) 295 (68)

No 1 (0.6) 127 (29)

Missing 0 10 (2)

Post-withdrawal treatment goal, n (%)   

Naltrexone 152 (92) 406 (94)

Other† 14 (8) 3 (0.7)

Missing 0 23 (5)

Post-withdrawal outcomes   

Treatment goal reached, n (%)   

Yes 92 (55) 90 (21)

No 74 (45) 342 (79)

Outcome at day 30, n (%)   

Opioid free 66 (40) 44 (10)

Relapsed 28 (17) 155 (36)

Continued long-term opioid 10 (6) 9 (2)

Lost to follow-up 62 (37) 224 (52)

Outcome at day 180, n (%)   

Opioid free 35 (21) 47 (11)

Relapsed 25 (15) 89 (21)

Continued long-term opioid 6 (4) 7 (2)

Lost to follow-up 100 (60) 289 (67)

TABLE 1: Characteristics and outcomes of patient cases* initiating abrupt opioid withdrawal and
managed with lofexidine or clonidine.
Percentages of total cases in their respective treatment group are provided.

*Of the total 598 patient cases included in the study sample, 109 patients initially failed withdrawal, then returned for another withdrawal attempt within the
study period and were therefore included as 2 separate cases. 
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†Requested assisted abstinence without medication assisted maintenance (n=8) or maintenance with buprenorphine after discontinuing short-acting opioid
(n=9).

Among all eligible lofexidine (n=166) or clonidine (n=432) cases, withdrawal was successfully completed,
followed by a transition to maintenance naltrexone in 30% of cases (55% with lofexidine vs. 21% with
clonidine). At 30 days of post-withdrawal follow-up, in all cases treated with lofexidine and clonidine,
respectively, 40% vs. 10% were opioid-free, 6% vs. 2% continued long-term opioid, 17% vs. 36% relapsed, and
37% vs. 52% were lost to follow-up (Table 1). Among patients who returned for follow-up care at 30 days of
follow-up, 63% of patients treated with lofexidine (n=104) and 21% treated with clonidine (n=208) were
opioid-free (Figure 1), and lofexidine was associated with a higher likelihood of cessation success (i.e.,
opioid-free status) compared with clonidine (OR, 6.47; Wald's Chi-squared: 53.79, p<0.001). Similar trends
were observed at 180 days (53% versus 33%; OR: 2.31; Wald's Chi-squared: 7.61, p=0.006). The subgroup
analysis included 47 patients (mean duration of opioid abuse: 9 years) who previously failed on clonidine
within 30 days after starting treatment, and subsequently received lofexidine. Of these, 27 patients (57%;
mean duration of opioid abuse: 10 years) were transitioned to naltrexone within 30 days after starting
lofexidine.

FIGURE 1: Rates of opioid cessation success (opioid-free status; gray
bars) versus cessation failure (continued long-term opioid or relapsed;
black bars) at 30 days after initiation of opioid withdrawal among patient
cases returning for follow-up care.

Discussion
This retrospective analysis of real-world patient data demonstrated that among outpatients returning for
follow-up care, those receiving lofexidine were nearly 6.5-times more likely to achieve opioid cessation
success at one month than clonidine. Of those treated with lofexidine versus clonidine, respectively, 63% vs.
21% were opioid-free at one month, and better success rates were also observed with lofexidine at six
months. These results show that lofexidine was more effective at mitigating withdrawal symptoms and
supporting patients' transition to long-term recovery with continued management, including extended-
release naltrexone in this practice.
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Our findings are consistent with those of randomized clinical trials comparing lofexidine and clonidine [4-
6,8,9]. In those studies, lofexidine was associated with a higher percentage of successful detoxifications and
better patient-reported scores for withdrawal symptoms [5], mood disturbance [5], "feeling in control" [4],
and lower rates of inpatient self-discharge [9] and lower frequency of extra home nurse visits for outpatients
[4]. Clinical trials have consistently demonstrated a more favorable tolerability/safety profile with lofexidine
than clonidine and, specifically, fewer hypotensive symptoms with lofexidine [4-6,8,9]. Although adverse
events were not collected in this retrospective analysis, our results suggest that lofexidine may have been
better tolerated in this study population, with fewer outpatients lost to follow-up/abandoning treatment
with lofexidine versus clonidine. The clonidine dosing used in this study was consistent with ASAM
guidance [1], which recommends clonidine doses up to 3 times the FDA-approved maintenance dose for
hypertension [13], which could lead to increased risk of significant cardiovascular side effects such as
hypotensive symptoms.

The favorable efficacy and tolerability of lofexidine relative to clonidine in this opioid withdrawal setting
may be attributed partly to its unique receptor binding profile, which is similar to some newer antipsychotics
[14,15]. At the receptor level, both clonidine and lofexidine bind to several subtypes of alpha-adrenoceptors
(i.e., alpha-1A, alpha-2A, and alpha-2C), but lofexidine alone has demonstrated additional binding and
agonist effects on serotonergic and dopaminergic receptors, including 5-HT1A, 5-HT1B, and dopamine D2S
[14]. The agonist effects of lofexidine on the 5-HT1A serotonin receptor are particularly notable, as these
receptors have been linked to opioid withdrawal. Serotonin levels decrease during opioid withdrawal, and 5-
HT1A receptor activity regulates serotonin synthesis and release [16]. Lofexidine binding to these receptors
may help maintain serotonin homeostasis during withdrawal, ameliorating withdrawal symptoms.
Furthermore, lofexidine binds more strongly than clonidine to the main serum transport proteins, alpha1-
acid glycoprotein (AGP) and human serum albumin (HAS) [17], resulting in less circulating free drug
available to act on receptors in the body as compared to CNS, and consequently, potentially less off-target
effects [17]. These pharmacologic differences may partly explain the clinical efficacy and safety differences
observed between lofexidine and clonidine.

Together, the accumulated evidence suggests that in addition to improving the likelihood of successful
achievement and maintenance of opioid cessation, lofexidine use may also result in less healthcare resource
utilization, outside of direct medication costs, by reducing the risk of relapse, facilitating the transition to
post-withdrawal maintenance, and reducing the burden on home healthcare providers. Future health-
economic evaluation is therefore warranted.

This study was conducted at a single site, which may limit generalizability to other settings. Considering its
retrospective chart review design in a real-world setting, the study also did not control for patient
characteristics. Although both treatment options were presented to patients, their treatment selection may
have been influenced by healthcare coverage and authorization considerations. Thus, some patients may
have been more likely to select clonidine treatment. Also, as is common in retrospective chart reviews,
reasons for loss to follow-up were not documented and may have been associated with a variety of factors,
including potential relapse.

Conclusions
Compared with clonidine, management with lofexidine resulted in higher likelihood of patients remaining
opioid-free at 30 days after abrupt opioid withdrawal. These findings from a real-world outpatient setting
are consistent with those of randomized clinical trials and further support the guidance from both ASAM and
NICE guidelines recommending lofexidine to be used over clonidine. In addition, recently published
pharmacology data also provide possible pathways that may explain some of the clinical differences
observed between these two medications. Taken together, these results suggest that lofexidine is an
important treatment option for managing opioid withdrawal symptoms and helping outpatients transition
to long-term management.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Jeanne Gripshover MSN
issued approval 9189-JGripshover. Animal subjects: All authors have confirmed that this study did not
involve animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure
form, all authors declare the following: Payment/services info: US WorldMeds, LLC (USWM, Louisville, KY)
provided an Investigator Initiated Research grant to support this study and its publication. Financial
relationships: Jeanne Gripshover declare(s) personal fees from US WorldMeds. Thomas Kosten declare(s)
non-financial support from US WorldMeds. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
The medical writing support was provided by Lubomira Slatkovska, Ph.D., of The Curry Rockefeller Group,
LLC (Tarrytown, NY), and was funded by US WorldMeds, LLC (USWM, Louisville, KY). Data are available on

2022 Gripshover et al. Cureus 14(8): e27639. DOI 10.7759/cureus.27639 5 of 6



reasonable request. The data are stored as de-identified participant data, which are available on request to
JG (jeanne.gripshover@gmail.com).

References
1. American Society of Addiction Medicine: The ASAM National Practice Guideline for the treatment of opioid

use disorder: 2020 focused update. J Addict Med. 2020, 14:1-91. 10.1097/ADM.0000000000000633
2. National Collaborating Centre for Mental Health (UK): Drug Misuse: Opioid Detoxification. Royal College of

Psychiatrists, Great Britain (ed): The British Psychological Society & The Royal College of Psychiatrists.,
Leicester, UK; 2008.

3. Connery HS: Medication-assisted treatment of opioid use disorder: review of the evidence and future
directions. Harv Rev Psychiatry. 2015, 23:63-75. 10.1097/HRP.0000000000000075

4. Carnwath T, Hardman J: Randomised double-blind comparison of lofexidine and clonidine in the out-
patient treatment of opiate withdrawal. Drug Alcohol Depend. 1998, 50:251-254. 10.1016/s0376-
8716(98)00040-4

5. Gerra G, Zaimovic A, Giusti F, Di Gennaro C, Zambelli U, Gardini S, Delsignore R: Lofexidine versus
clonidine in rapid opiate detoxification. J Subst Abuse Treat. 2001, 21:11-17. 10.1016/S0740-5472(01)00178-
7

6. Gowing L, Farrell M, Ali R, White JM: Alpha₂-adrenergic agonists for the management of opioid withdrawal .
Cochrane Database Syst Rev. 2016, CD002024. 10.1002/14651858.CD002024.pub5

7. Hermes G, Hyman SM, Fogelman N, Kosten TR, Sinha R: Lofexidine in combination with oral naltrexone for
opioid use disorder relapse prevention: a pilot randomized, double-blind, placebo-controlled study. Am J
Addict. 2019, 28:480-488. 10.1111/ajad.12942

8. 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. 10.1016/s0376-
8716(96)01316-6

9. 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, 48:127-133. 10.1016/S0376-
8716(97)00116-6

10. Sinha R, Kimmerling A, Doebrick C, Kosten TR: Effects of lofexidine on stress-induced and cue-induced
opioid craving and opioid abstinence rates: preliminary findings. Psychopharmacology (Berl). 2007,
190:569-574. 10.1007/s00213-006-0640-8

11. Weiss RD, Potter JS, Griffin ML, et al.: Reasons for opioid use among patients with dependence on
prescription opioids: the role of chronic pain. J Subst Abuse Treat. 2014, 47:140-145.
10.1016/j.jsat.2014.03.004

12. US WorldMeds LLC: LUCEMYRA™ (lofexidine) tablets, for oral use . US WorldMeds LLC, Louisville, KY; 2018.
13. Boehringer Ingelheim Pharmaceuticals: Catapres (clonidine hydrochloride). Full Prescribing Information.

Boehringer Ingelheim Pharmaceuticals, International GmbH, Ridgefield, CT; 2009.
14. Raffa RB, Pergolizzi JV, Taylor R, James RP, Pirner M: Differences in the receptor binding profile of

lofexidine compared to clonidine. Pharmacol Pharm. 2019, 10:1-10. 10.4236/pp.2019.101001
15. Renfro ML, Loera LJ, Tirado CF, Hill LG: Lofexidine for acute opioid withdrawal: a clinical case series . Ment

Health Clin. 2020, 10:259-263. 10.9740/mhc.2020.09.259
16. Tao R, Ma Z, Auerbach SB: Alteration in regulation of serotonin release in rat dorsal raphe nucleus after

prolonged exposure to morphine. J Pharmacol Exp Ther. 1998, 286:481-488.
17. Woolfork AG, Suh K, Weigand M, Hage DS: Studies of binding by 2-imidazolines to human serum albumin

and alpha1-acid glycoprotein by high-performance affinity chromatography. J Pharm Biomed Anal. 2021,
202:114135. 10.1016/j.jpba.2021.114135

2022 Gripshover et al. Cureus 14(8): e27639. DOI 10.7759/cureus.27639 6 of 6

https://dx.doi.org/10.1097/ADM.0000000000000633
https://dx.doi.org/10.1097/ADM.0000000000000633
https://www.ncbi.nlm.nih.gov/books/NBK50620/
https://dx.doi.org/10.1097/HRP.0000000000000075
https://dx.doi.org/10.1097/HRP.0000000000000075
https://dx.doi.org/10.1016/s0376-8716(98)00040-4
https://dx.doi.org/10.1016/s0376-8716(98)00040-4
https://dx.doi.org/10.1016/S0740-5472(01)00178-7
https://dx.doi.org/10.1016/S0740-5472(01)00178-7
https://dx.doi.org/10.1002/14651858.CD002024.pub5
https://dx.doi.org/10.1002/14651858.CD002024.pub5
https://dx.doi.org/10.1111/ajad.12942
https://dx.doi.org/10.1111/ajad.12942
https://dx.doi.org/10.1016/s0376-8716(96)01316-6
https://dx.doi.org/10.1016/s0376-8716(96)01316-6
https://dx.doi.org/10.1016/S0376-8716(97)00116-6
https://dx.doi.org/10.1016/S0376-8716(97)00116-6
https://dx.doi.org/10.1007/s00213-006-0640-8
https://dx.doi.org/10.1007/s00213-006-0640-8
https://dx.doi.org/10.1016/j.jsat.2014.03.004
https://dx.doi.org/10.1016/j.jsat.2014.03.004
https://www.accessdata.fda.gov/drugsatfda_docs/label/2018/209229s000lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2009/017407s034lbl.pdf  
https://dx.doi.org/10.4236/pp.2019.101001
https://dx.doi.org/10.4236/pp.2019.101001
https://dx.doi.org/10.9740/mhc.2020.09.259
https://dx.doi.org/10.9740/mhc.2020.09.259
https://pubmed.ncbi.nlm.nih.gov/9655893/
https://dx.doi.org/10.1016/j.jpba.2021.114135
https://dx.doi.org/10.1016/j.jpba.2021.114135

	Managing Opioid Withdrawal in an Outpatient Setting With Lofexidine or Clonidine
	Abstract
	Background
	Methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Statistical analysis

	Results
	TABLE 1: Characteristics and outcomes of patient cases* initiating abrupt opioid withdrawal and managed with lofexidine or clonidine.
	FIGURE 1: Rates of opioid cessation success (opioid-free status; gray bars) versus cessation failure (continued long-term opioid or relapsed; black bars) at 30 days after initiation of opioid withdrawal among patient cases returning for follow-up care.

	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


