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Abstract

Clonidine, an alpha-2 adrenergic receptor agonist, has well-established role in acute perioperative pain management.
However, recently it has found increasing use in chronic pain conditions as well. In this review, we systematically searched
and analyzed the clinical studies from “PubMed,” “PubMed central” and “Scopus” database for use of clonidine in the
chronic pain. Quantitative meta-analysis was not possible as clonidine has been used in various patient populations through
different routes. However, qualitative analysis of nearly thirty clinical studies provides some evidence that clonidine
administered through epidural, intrathecal and local/topical route may be effective in chronic pain conditions where
neuropathy is a predominant component. It may also be effective where opioids are of limited use due to inadequate pain
relief or adverse effects.
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INTRODUCTION

Clonidine, the first congener of alpha-2 adrenergic receptor agonist, is mainly used as antihypertensive in the clinical
medicine.[1] However, it has also been used for drug detoxification,[2] pain relief and sedation.[3,4] The role of systemic[5]
and intrathecal[6] clonidine in acute post-operative pain has recently been well-established. However, there is an increasing
evidences from animal[7] and the human studies[8,9] that clonidine may be effective in the prevention and management of
chronic pain as well. Chronic pain is continuous, long-term pain of more than 12 weeks or after the time when healing would
have been thought to have occurred in pain after trauma or surgery.[10] It includes, but not limited to complex regional pain
syndrome, neuropathic pain, trigger points/myofascial pain, osteoarthritis, chronic persistent pain and chronic non-specific
pain syndrome. However, the results of the clinical studies on the effect of clonidine in chronic pain have not been
systematically reviewed so far. In this brief systematic review, role of clonidine administered through various routes in
prevention and management of chronic painful conditions has been analyzed.

METHODS

All the authors independently did an electronic search with the keywords: “clonidine” and ““chronic pain” in the PubMed,
PubMed Central and Scopus on 3rd April, 2013. The PubMed search strategy has been mentioned in Appendix 1. We
manually searched for the published human clinical trials and case series where clonidine has been used as sole agent or
along with other drugs for prophylaxis or management of chronic pain. A quantitative meta-analysis was not possible on this
topic as clonidine has been used in different patient population through different routes.

RESULTS

A total of 30 clinical trials were found in initial electronic data base search. Most of the clinical trials have used intrathecal
clonidine with or without other drugs for prevention or management of chronic pain. Some studies have used epidural or
other routes of drug administration.

Intrathecal clonidine
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Eisenach et al.[11] in 1998 found that intrathecal clonidine at a dose of 150 mcg may reduce capsaicin or heat induced
hyperalgesia in normal healthy volunteers and intravenous clonidine is ineffective in this regard.

Hassenbusch ez a/.[12] in 2002 studied the effects of infusion of intrathecal clonidine through an implantable pump in
chronic cancer pain patients whose pain was not relieved by oral opioids. They found that 13 patients (42%) were considered
long-term successes with a mean follow-up of 16.7 months (range = 6.3-44 months). Nine patients failed to achieve adequate
pain relief due to side-effects or lack of efficacy.

Ackerman et al.[13] did a retrospective chart review of 15 patients where intrathecal clonidine alone or in combinations with
other opioid was used in a variety of chronic pain patients. All patients received trial of single-shot with or without
short-term infusion of clonidine. They found that 10 of 15 patients reported a significant pain relief (>50% decrease in visual
analog scale (VAS) scores) with the initial trial and received long-term therapy. Initially 70% patients responded to clonidine
alone (75-950 pg/day) before requiring a second drug. Intrathecal clonidine in combination with intrathecal opioids provided
long-term benefit lasting up to 24 months in 20% of patients who had previously failed intrathecal opioid monotherapy.

Siddall et al.[14] concluded that intrathecal administration of a combination of 0.2-1 mg of morphine and 50-100 mcg of
clonidine is more effective than either drug administered alone in the treatment of neuropathic pain after spinal cord injury.

Rudich et al.[15] concluded that clonidine, when mixed with hydromorphone, is stable and can be delivered by implantable
intrathecal pump for long-term use. Ruan ef a/.[16] reported a case where clonidine 67 mcg/day with baclofen 100 mcg/day
was used in a patient of failed back surgery syndrome resulting in significant improvement of back and leg pain (2-4/10 on

VAS), which did not initially resolve with morphine. Table 1 summarizes the findings of the above mentioned studies.

Epidural clonidine

Glynn et al.[8] in 1988 first reported the use of epidural clonidine for the management of chronic low back pain,
arachnoiditis and surgical scar pain. They found that clonidine at a dose of 150 mcg provides similar pain relief to 5 mg
morphine with a much longer duration (6 h-1 month in clonidine vs. 6-24 h in morphine). However, it was a small study with
only 20 patients and all patients had a significant hypotension and sedation. Epidural clonidine, at a dose of 300 mcg and 700
mcg bolus followed by long-term epidural infusion may be useful for refractory reflex sympathetic dystrophy. It caused
similar pain relief, hypotension and bradycardia in either dosage; however, sedation was more with higher dosage.[9]
Subsequently in 1996 Glynn et a/.[17] in a double-blind crossover trial studied the effect of lumbar epidural clonidine 150
mcg, lignocaine 40 mg and the combination of clonidine 150 mcg and lignocaine 40 mg in 20 patients with the chronic pain
who previously had obtained analgesia from epidural clonidine and lignocaine. The author found a significant difference
between lignocaine and lignocaine-clonidine combinations. They concluded epidural clonidine had a supra-additive effect
and behaved more like a co-analgesic than a pure analgesic.

However, whether epidural clonidine does actually have any added advantage over intravenous route was questioned by
Carroll ez al.[18] They found that intravenous clonidine produced significantly greater analgesia than epidural clonidine and
both the routes were associated with significant side-effects. In a phase I trial,[19] it was found that epidural clonidine
provides pain relief in intractable cancer pain for up to 6 h with an acceptable side-effect profile. Following this study, seven
patients from the study population received long-term clonidine-morphine home infusion that provided pain relief for up to 5
months. Eisenach et a/.[20] in 1995 reported that epidural clonidine may provide pain relief in intractable cancer pain
patients particularly those who have neuropathic pain.

Lavand’homme and De Kock evaluated the modulatory effect of intraoperative neuraxial analgesia on objective changes

(i.e., mechanical hyperalgesia) reflecting central sensitization. They found that epidural or intrathecal clonidine added to
local anesthetic may also prevent the development of chronic post-surgical pain and hyperalgesia after major abdominal
surgery.[21] Gabriella et al.[22] compared the efficacy of epidural clonidine with ketamine in chronic neuropathic pain
patients. They reported similar efficacy of epidural clonidine and ketamine in chronic cancer pain and epidural administration
of ketamine or clonidine in combination with 1% lignocaine resulted in analgesia during the epidural catheter maintenance
(initial VAS 8-10 cm vs. final VAS 0-3 cm; P < 0.002). VAS scores remained maintained between 0 cm and 3 cm from 2 to 5
weeks following epidural catheter removal. Recently, Ayad and El Masry[23] in a pilot study reported that a combination of
epidural steroid and clonidine may provide pain relief in chronic post-thoracotomy pain. The findings of afore mentioned
studies have been summarized in Table 2.

All studies reported that hypotension is the most common and at times serious side-effect of epidural clonidine. However, in
most of the cases, hypotension was managed by fluid administration and only a few required vasopressor. Dose related
bradycardia and sedation may also be associated with the epidural clonidine.
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Clonidine: Other routes of administration

Topical application (i.e., clonidine patch) has been the most studied mode of delivery other than neuraxial route. Neuropathic
peripheral nerves generate ectopic impulses, which are sensitive to adrenergic agonist. These nerve terminals are inhibited
from releasing norepinephrine upon adrenergic agonist binding.[24]

Davis et al.[25] showed that use of clonidine patch delivering 30 mcg/cmz/day, either 7 cm? or 10.5 cm? in size for 7 days
gives a good pain relief with hyperalgesia after removal of the patch. Byas-Smith[26] showed that use of clonidine patch
gives a significant pain relief in patients of diabetic neuropathy. Campbell ef a/.[27] did a randomized, double-blind, placebo-
controlled, parallel-group, multicenter trial on 182 patients. They used 0.1% topical clonidine to a maximum of 3.9 mg/day
in patients who were suffering from diabetic neuropathy. This study concluded that topical clonidine gel significantly
reduced pain intensity in subjects with diabetic neuropathy in whom there are functional (and possibly sensitized)
nociceptors in the affected skin. Bollag ef al. in 2102 found that clonidine added to bupivacaine in transversus abdominis
plane (TAP) block is ineffective in preventing long-term pain in women following a cesarean section.[28] However, the
authors themselves mentioned that the dosage of clonidine (75 mcg/site) they used may be insufficient for TAP block.
Recently, 0.5% bupivacaine in combination with two different dosages of clonidine (150 mecg and 250 mcg) have been used
in surgical site infiltration following mastectomy to delineate their effects on chronic neuropathic pain.[29] The authors
found that two dosage of clonidine-bupivacaine combination was associated with significantly less neuropathic pain than
placebo. However, there is no difference among the study groups. These findings have been summarized in Table 3.

DISCUSSION

Clonidine has been used in various routes in different cancer and non-cancer painful conditions with varying degree of
success. Intrathecal clonidine has been found to be effective in both cancer and non-cancer pain. Long-term use of intrathecal
clonidine is also reported with the use of an implantable pump. One study reported that a combination of clonidine and
morphine is superior to either drug alone in post-spinal cord injury related pain.

In epidural route, clonidine has been used in a wide range of dosage ranging from 90 mcg to 700 mcg. It has been found to
be effective in reflex sympathetic dystrophy, chronic low back pain, post-thoracotomy pain and neuropathic pain not
responding to conventional management. It may have a role in prevention of the chronic post-surgical pain when used along
with local anesthetics.

Transdermal clonidine patch and topical clonidine gel has been used with good success rate in painful diabetic neuropathy.
Surgical site infiltration with bupivacaine clonidine combination is recently found to be effective in preventing chronic pain
following mastectomy, but found to be ineffective when used in TAP block flowing cesarean section.

CONCLUSION

There are some clinical evidence, which support the notion that clonidine may be effective in chronic painful conditions
particularly where neuropathy is a significant component such as chronic post-surgical pain due to nerve entrapment, post
radiation neuropathy etc. It may also be effective where opioids are of limited use due to inadequate pain relief or adverse
effects. However, large well-designed randomized controlled trials are required to firmly establish its role in chronic pain.
However, conducting clinical trials in chronic pain states is difficult because, chronic pain is multifactorial and contribution
of each factor may be different in different population. Hence, targeting a single factor may not result in significant pain
relief in a study group. Until such trials are available, we can only recommend clonidine in very selective patients where
neuropathy may be a significant component.

Appendix 1

(“clonidine”[MeSH Terms] OR “clonidine”[All Fields]) AND (“chronic pain”[MeSH Terms] OR (“chronic”’[All Fields]
AND “pain”[All Fields]) OR “chronic pain”[All Fields]).

Footnotes
Source of Support: Nil

Conflict of Interest: None declared.
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Table 1
Author Surgery/procedure Group/study medication Results
Eisenach et al. 1998 Capsaicin or heat induced Intrathecal versus intravenous Only intrathecal route provided analgesia
hyperalgesia in healthy clonidine (150 mcg)
volunteer
Hassenbusch Chronic cancer pain Clonidine infusion through 42% patients had significant pain relief
et al. 2002 implantable pump
Ackerman et al. 2003 Retrospective review of Intrathecal clonidine alone or Of 15 patients, 10 had significant pain relief. Intrathecal
chronic pain conditions in combinations with opidoids clonidine in combination with opioids provided long-
term benefit to 20% of patients who had previously
failed intrathecal opioid monotherapy
Siddall et al. 2000 Neuropathic pain after Intrathecal morphine or Combination of morphine and clonidine produced
spinal cord injury clonidine, alone or combined significantly more pain relief than placebo. Either

morphine or clonidine alone did not provide
significant pain relief

Intrathecal clonidine in chronic pain conditions
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http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3950462/7r...

Author
Rauck et al. 1993

Glynn et al. 1995

Ayad and Masry 2012

Gabriela et al. 2002

Eisenach et al. 1995

Surgery/procedure
Chronic reflex sympathetic dystrophy

Chronic low back pain

Chronic post thoracotomy pain

Neuropathic pain not responding to
conservative treatment

Chronic pain

Group/study medication

Clonidine 300 pcg versus 700 [Lcg versus
normal saline

Clonidine 150 Jicg versus lignocaine versus
lignocaine and clonidine

150 pg clonidine and 8o mg of
methylprednisolone acetate diluted in

8 mL 0.5% lidocaine

epidural clonidine (90 ug/day) or ketamine
(0.3 mg/kg/day) associated to lidocaine
Cont epidural infusion of epidural clonidine
30 ucg/h

Results

Clonidine decreases pain significantly
Lignocaine and clonidine significantly
increases analgesic effect

Allodynia improved in all patients

Both gives better pain relief

Pain relief for 2 weeks without
complication

Epidural clonidine in chronic pain
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Table 3
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Author
Davis et al. 1998

Byas-smith et al. 1995

Campbell et al. 2012

Bollag et al. 2012

Mohamed et al. 2013

Surgery/procedure
Reflex sympathetic dystrophy

Transdermal clonidine in painful
diabetic neuropathy patients using a
2-stage enriched enrolment design

Painful diabetic neuropathy

TAP block following caesarean section

Surgical site infiltration after
mastectomy

Group/study medication

Transdermal clonidine patch

Three-period crossover comparison of
transdermal clonidine (titrated from
0.1to 0.3 mg/day) to placebo patches

0.1% topical clonidine gel (n=89) or
placebo gel (n=90) applied 3 times a
day to their feet for 12 weeks

TAP blocks after cesarean delivery:
saline (placebo), bupivacaine, or
bupivacaine+clonidine

0.5% bupivacaine and two different
dosage of clonidine-bupivacaine
(150 mcg and 250 mcg) combination

Results

Good pain relief with hyperalgesia
after removal of clonidine patch due
to peripheral effect

Twelve apparent responders from
study | had 20% less pain with
clonidine than placebo (95% Cl: 4-35%
pain reduction; P=0.015)

Topical clonidine gel significantly
reduces the level of foot pain in
painful diabetic neuropathy subjects
with functional nociceptors
Clonidine to a TAP block with
bupivacaine did not improve short-
term or long-term pain scores

Bupivacaine and two dosage of
clonidine-bupivacaine combinations
are associated with significantly less
neuropathic pain than placebo

Cl—Confidence interval; TAP —Transversus abdominis plane

Local and topical clonidine in chronic pain
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