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Preface

In 2010, noncancer pain was added as a new indication for an opioid analgesic, Fen-
tanyl patch, and furthermore, pregabalin and tramadol, which are indicated for treat-
ments of neuropathic pain and cancer pain, respectively, appeared on the market in Ja-
pan. In the following year, buprenorphine transdermal patch and tramadol-acetamino-
phen combination started out being marketed. Since then, “pain” and “pain manage-
ment” have attracted considerable attention in Japan as a matter of course. This made
many professionals, not only the members of Japan Society of Pain Clinicians but also
the members of other academic societies or medical professionals involved in the treat-
ments of “pain”, aware of the necessity to issue a guideline of pharmacologic manage-
ment for neuropathic pain which reflects current situation in Japan and also follows the
international EBM. In response to this request, the Japan Society of Pain Clinicians pub-
lished the first edition of “Guidelines for the Pharmacologic Management of Neuropathic
Pain” in July 2011. This version was reprinted for several times during the next 5 years,
and eventually became a best-seller as we all know.

During these 5 years, more analgesics and adjuvant analgesics such as duloxetine,
tapentadol and methadone were further introduced, and indications of tricyclic antide-
pressants were finally expanded for treatments of pain. Thus, as new pain medications
appear on the market one after another, interest in pain has grown even further in the
entire medical society.

However, many troubles have been also reported associated with these drugs as the
number of medications introduced in the market or prescribed by physicians not spe-
cialized in pain management increased in a short period of time. Hence, once again, the
demand for publishing a revised version of the guideline which shows us how to use
analgesics, especially, how to organize and utilize knowledge of each one of the analge-
sics and adjuvant analgesics for neuropathic pain, which is hard to treat, and enables us
to appropriately understand the concomitant use, adverse reactions, indications and evi-
dences on these drugs has increased in these years.

Therefore, the Japan Society of Pain Clinicians organized “the Committee for the
Guidelines for the Pharmacologic Management of Neuropathic Pain of JSPC”. In prepa-
ration of this guideline, core members first created items and clinical questions (CQs),
and then contributors started working on commentaries for each item and CQ, the level
of evidence, and a summary of overall evidence. These descriptions were further cross-
checked twice by the core members and discussed at meetings frequently held by the
core members. The entire draft was eventually proofread by all committee members,
and then the final version was published here after receiving public comments made by
the members of the Japan Society of Pain Clinicians.

The structure of the second edition of this guideline has been created based on the
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“Minds Handbook for Clinical Practice Guideline Development 2014”, the version revised
in 2014, presenting a CQ, summary, evidence level, the level of recommendation, and
commentary for each item. This structure is characterized as follows ; the evidence lev-
el determines outcomes for the CQ ; a systematic review is performed for each out-
come, and a comprehensive evaluation is made on the outcomes as a whole ; the level
of evidence is determined not only by evaluating a specific outcome but also by evaluat-
ing all the important outcomes including hazards ; the level of recommendation is de-
termined according to the cumulative result of each outcome, and is a consensus taking
the level of the evidence into consideration ; review all important articles, evaluate all
main outcomes, and present the entire evidence including hazards before discussing
whether the treatment is recommended or not. It is also a characteristic of this new
guideline that the level of recommendation is determined considering that the treat-
ment would be strongly recommended if the difference between the benefit and the
hazard is large despite the low evidence level, and that it would be weakly recommend-
ed if the difference is small despite the high evidence level. In addition, it was basically
created in the CQ style as much as possible, incorporating expert opinions in appropri-
ate use of drugs such as opioids as well as commentaries on general remarks. Thus, in-
tegrity of “the Guidelines for the Pharmacologic Management of Neuropathic Pain, the
second edition” is far higher than the original version as a guideline.

However, needless to say, this “the Guidelines for the Pharmacologic Management of
Neuropathic Pain, the second edition” was created for the purpose of determining man-
agement methods or of making judgments for referrals to specialized facilities. Hence, 1
would clearly mention again that it should not be used in any other situations (e.g. com-
pensation and lawsuit).

Finally, I would like to thank Dr. Naoki Nago, the director of the Musashi Kokubunji
Park Clinic, and Dr. Naohito Yamamoto, the professor of Tokyo Women's Medical Uni-
versity, for various valuable advice. Further, I would like to appreciate the members of
the Japan Society of Pain Clinicians who gave us the public comments, as well as the
members of “the Committee for the Guidelines for Pharmacologic Management of Neu-
ropathic Pain” and its chairman Dr. Sei Fukui for their great contributions and efforts.

Toyoshi Hosokawa
President of Japan Society of Pain Clinicians
May 2016
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Introduction

There are various types of pain associated with diseases. However, it is well known that neuro-
pathic pain has been drawing attention of clinicians to its intractable nature. Taking this into consid-
eration, the Japan Society of Pain Clinicians published “Guidelines for the Pharmacologic Manage-
ment of Neuropathic Pain” in both Japanese and English versions in June 2011. We are now prepar-
ing a revised version of these guidelines which include new drugs/treatments as well as new find-
ings associated with neuropathic pain. From now on, we are going to publish the latest version of
these guidelines every three years.

The “Guidelines for the Pharmacologic Management of Neuropathic Pain, second edition” has been
prepared following materials obtained from Japan Council for Quality Health Care, a handbook for
guideline preparation manual published by Minds (Medical Information Network Distribution Ser-
vice) (“Minds Handbook for Clinical Practice Guideline Development 20147), or AGREE II. We present
here the revised version of the guidelines based on ideas of EBM (evidence-based medicine).

We hope that these guidelines will be widely used so that QOL (quality of life) of the patients with
neuropathic pain would be much more improved.

The purpose of preparing the “Guidelines for the Pharmacologic Management of Neuropathic Pain

(Second Edition)”

These guidelines are prepared not only for physicians in pain clinics or many other medical profes-
sionals involved in pain management but also for primary care physicians to understand the basic
prescriptions for neuropathic pain so that QOL of patients with neuropathic pain would be improved.

Basic principles of the “Guidelines for the Pharmacologic Management of Neuropathic Pain

(Second Edition)”

These guidelines will present evidences of the latest neuropathic pain treatments to the public and
help medical professionals to design treatment plans or promote mutual understanding between the
clinicians and the patients.

This revised version is prepared based on the “Minds Handbook for Clinical Practice Guideline De-
velopment 2014” or AGREE II with expert opinions on CQs (clinical questions), commentary, the lev-
els of evidence for items of CQs, establishment of the levels of recommendation, and appropriate use
of opioids, etc. We intended to prepare the content of these guidelines in the CQ style as much as
possible. With this style, it will be easier not only for pain specialists but also for local primary care
physicians, including doctors of general medicine or general practitioners, to understand these guide-
lines.

According to the “Minds Handbook for Clinical Practice Guideline Development2014” (http://
minds4.jcghc.or.jp/minds/guideline/handbook2014.html), we fundamentally attempted to follow the
consistent style of presenting CQs along with the levels of recommendations and commentary in the
order of definition of neuropathic pain, epidemiology, diagnosis, treatment, effects on improvement of



128 Introduction

QOL, which is the goal of chronic pain treatment, and symptoms associated with pain (e.g. sleep dis-
order or depression). The most important element is evidence. We also included drugs which are not
covered by insurance. For such products, we left commentaries so that not only the specialists but
also the doctors in general medicine or general practitioners will be able to have a better under-
standing. Furthermore, in order to make this revised version more practical for clinical settings, we
discussed and described in details the effectiveness of drugs on each disease.

We also included opinions of young contributors in middle positions apart from those of particular
authorities so that the content would be created on neutral ground, reflecting our society.

Moreover, in order to maintain consistency with the first edition of “Guidelines for Prescribing Opi-
oid Analgesics for Chronic Non-Cancer Pain” and the first edition of “Guidelines for the Pharmacolog-
ic Management of Neuropathic Pain”, we established a guideline committee in which approximately a
half of the members are from the former guideline committee and the other half are from the latter
to work in collaboration.

For classifications of opioids, we presented the drugs in categories of “weak opioids” and “strong
opioids” to be consistent with the “Guidelines for Prescribing Opioid Analgesics for Chronic Non-
Cancer Pain” and also of “weak (for weak pain)” (e.g. tramadol), “moderate (for moderate pain)” (e.g.

”

buprenorphine) and “strong (for strong pain)” (e.g. fentanyl) following the WHO classification.

This second edition was prepared mainly by the core members of the “Committee of the Guide-
lines for Neuropathic Pain, a revised edition” of the Japan Society of Pain Clinicians with rest of the
members and contributors. We completed our mission on the basis of frequent committee meetings,
core-member meetings, mailing-list meetings and discussions.

We deeply appreciate Dr. Naoki Nago (the director of the Musashi Kokubunji Park Clinic) as an
external expert for helping us with various valuable advices and opinions.

Finally, we also would like to appreciate the members and core-members of “the Committee for
the Guidelines for the Pharmacologic Management of Neuropathic Pain, a revised edition” of the Ja-
pan Society of Pain Clinicians as well as advisors who gave us valuable supports and opinions, exter-
nal experts, the members of the Japan Society of Pain Clinicians and all other people involved in the

related society.

Sei Fukui

The chairman of the Committee for the Guidelines for the Pharmacologic Management
of Neuropathic Pain, Second Edition

Japan Society of Pain Clinicians
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Preparative Method of Guideline

Basic structure of the guideline

The guideline consists of sections following the “Minds Handbook for Clinical Practice Guideline
Development 2014” which basically includes CQ (clinical questions), summary, levels of evidence, lev-
els of recommendation, and commentary. The introduction and summary, which provide basic knowl-
edge of neuropathic pain, contains items only presenting the evidence levels. Each one of the items in
summary and discussion was created by the core members of the guideline preparation committee.

Preparation of clinical questions (CQs)
A draft of clinical questions (CQs) was created by the core members of the Committee for the Guide-
lines and the authors for each one of the sections along with summary and commentary for CQs.

Levels of evidence

The levels of evidence for treatments were created following the “Minds Handbook for Clinical
Practice Guideline Development 2014” ; for CQs, general evaluations (listed below) were added to the
systematic review for each outcome in the “answers” of Q&A.

The gross summary of the entire evidence for CQs (strength of the entire evidence for the out-
come in general) was determined as follows based on the summary of the entire evidence to create
the levels of recommendation in the “Minds Handbook for Clinical Practice Guideline Development
2014".

A (Strong) : The estimate of an effect is strongly reliable.

B (Moderate) : The estimate of an effect is moderately reliable.

C (Weak) : The estimate of an effect is somewhat reliable but limited.

D (Very weak) : The estimate of an effect is hardly reliable.

It is not always required to present the levels of evidence for each one of the reference articles ac-
cording to the “Minds Handbook for Clinical Practice Guideline Development 2014”. However, these
were added in references in this guideline, except for the commentary in summary, considering that
it would be helpful for readers to have general evaluations made by “the Oxford Centre for Evidence-
Based Medicine Levels of Evidence” (http://www.cebm.net/index.aspx?0=1025) on treatment/preven-
tion, etiology/hazard, prognosis, diagnosis, and economical evaluation.

Levels of recommendation

A systematic review was performed on each outcome for CQ, following “Minds Handbook for Clini-
cal Practice Guideline Development 2014”. Then, the levels of recommendation were determined as
follows by integrating the evidence level for each outcome.

1 : Strongly recommended

2 . Weakly recommended (suggestion)

If the level of recommendation could not be determined, it was presented as “N/A”.
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At the end of summary, examples for the above-mentioned recommendation levels [1] were add-
ed along with the levels of evidence (A, B, C, D).

(1) It is strongly recommended to perform treatment I for patient-P (1A) ; (strong recommenda-
tion based on strong evidence)

(2) It is suggested to perform treatment I rather than treatment C for patient P (2C) ; (weak rec-
ommendation based on weak evidence)

(3) It is suggested not to perform neither treatment I nor treatment C for patient P (2D) ; (weak
recommendation based on very weak evidence)

(4) It is strongly recommended not to perform treatment I for patient P (1B) ; (strong recommen-
dation based on moderate evidence)

These definitions were made considering that the recommendation can be strong if the difference
between advantage and disadvantage is significant in terms of balance, even if the evidence level is
low ; or the recommendation can be weak if the difference between advantage and disadvantage is
not significant in terms of balance, even if the evidence level is high.

The levels of recommendation and the levels of evidence were evaluated comprehensively taking
into account the following principles.

1. The levels of evidence and the levels of recommendation are not the same ; the evidence level

is merely a factor to determine the recommendation level.

2. The levels of recommendation are consensus achieved taking the levels of evidence into consid-
eration.

3. The levels of evidence can be obtained by systematic reviews on each one of the outcomes.
The levels of evidence are not determined by evaluating only particular outcomes but by eval-
uating all important outcomes including hazards.

The levels of recommendation were first suggested by the authors and cross checked twice by the
core members, and then finally determined by the entire guideline committee. Evaluations were
made on all crucial outcomes, including hazard, of all important articles. Then they discussed the en-
tire evidence to decide whether or not it can be recommended.

Revision of documents

The document created by each author was reviewed and revised twice in a cross—checking man-
ner and then finally reviewed and revised again by the entire team members. The final levels of rec-
ommendation for each one of the CQs were determined by the entire committee members.

Reference search and adoption

In some fields, only outdated articles such as for tricyclic antidepressant were available for refer-
ences. Hence, the entire articles, including the latest ones, were reviewed regardless of the published
year. The reference articles included those searched under PubMed, Japan Medical Abstract Society
(excluding the minutes), and Cochrane Collaboration.
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Oxford Center for Evidence-Based Medicine Levels for Evidence (http://www.cebm.net/index.aspx?0=1025)

Level
1a Systematic review (with homogeneity) of RCTs
1b Individual RCT (with narrow confidence interval)
1c All or none
2a Systematic review (with homogeneity) of cohort studies
2b Individual cohort study (including low quality of RCT; e.g., <80% follow-up)
2c | Outcomes” Research; Ecological studies
3a Systematic review (with homogeneity) of case-control studies
3b Individual Case-Control study
4 Case-series (and poor quality cohort and case-control studies)
5 Expert opinion without explicit critical appraisal, or based on physiology, bench research or “first” principles

Conflicts of interest

All individuals involved in preparation of this guideline declared the conflicts of interest. Only the
names of committee members and companies were disclosed. The detailed information about the
conflicts of interest for each individual are listed on the website of Japan Society of Pain Clinicians.

Indication for treatments

In overseas countries, the NEP Special Interest Group of International Association for the Study of
Pain (IASP) proposed an excellent systematic review guideline in 2015. Meanwhile in Japan, we pres-
ent this guideline on the basis of ideas of EBM for all medical professionals involved in the field of
pain management, including primary care physicians.

If there is not enough evidence in a particular filed, or if there is no evaluation criterion available
for a specific treatment, those should be mentioned as well.

Needless to say, with regard to indications of pharmacotherapy for chronic pain, psychological and
social backgrounds of individual patients should be considered carefully according to the history of
each case.

It should be also noted that the drugs described in this guideline should be used with adequate ex-
planations provided to the patients regardless if these are indicated or not.

We hope that clinicians do not only skim read the levels of evidences but rather do read the con-
tent, summary and commentary of this guideline when they consider implementation of pharmaco-
therapies.

This guideline was created to be used for designing treatment plans or making decisions on refer-
rals to specialists. Hence, it should not be used for any other situations (e.g. compensations or law-
suits).

Sei Fukui,

The Chairman of the Commitee for the Guidelines for the Pharmacologic Management of
Neuropathic Pain, Second Edition

Japan Society of Pain Clinicians
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Definition of neuropathic
pain : Pain caused by a

lesion or disease of somato-

Sensory nervous system

I. Overview of neuropathic pain

1. Difinition of neuropathic pain

CQ1 : How do we define and understand neuropathic pain in clinical
medicine?

Neuropathic pain is defined as “pain caused by a lesion or disease of the so-
matosensory nervous system”. Neuropathic pain should not indicate a single
disease but rather should be recognized as a pathological condition involved in
many patients complaining of pain.

Summary of overall evidence : A

Comments :

Varied lesions or diseases can develop neuropathic pain ; experts in each
field have made a diagnosis of this condition using the term “neuropathic pain”
from their own perspectives. Hence, the single concept of neuropathic pain had
never been shared among different clinical fields, resulting in confusion in the
clinical settings. In order to resolve this confusion with this particular term, the
TASP defined neuropathic pain as “pain initiated or caused by a primary lesion

»l) - .
in 1994. However, because there is no

or dysfunction in the nervous system
doubt that the “nervous system” is always involved in pain (it is meaningless to
point out) and because the term “dysfunction” has not been clearly defined, the
Neuropathic Pain Special Interest Group of the IASP redefined neuropathic
pain as “pain arising as a direct consequence of a lesion or disease affecting the
somatosensory nervous system”” in 2008. According to the definition intro-
duced in 1994, migraine with aura, induced by abnormal excitability (that is,
dysfunction) of neurons in the visual cortex of the occipital lobe, which is cer-
tainly one of the nervous system but not the neural basis of pain recognition, is
included in the neuropathic pain category. However, with the new definition
established in 2008, migraine is not included in neuropathic pain. Thus, neuro-
pathic pain entities consequently became more specific by redefinition of the
term in 2008, and the concept became further generalized among different clin-
ical and basic research fields. However, there were also some concerns pointed
out in clinical settings due to limitation of this concept”. This definition report-
edly had some disadvantages that some patients loose an opportunity to re-
ceive treatments for neuropathic pain as a consequence of false negative judg-
ment due to low specificity of demonstrating anatomical damage in diagnosis
of neuropathic pain. In addition to these problems, there was also a concern
that neuropathic pain might still be misunderstood as a single disease due to
the limitation of this concept after introducing the new definition in 2008. It
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was more desirable to define neuropathic pain as a syndrome which consists of
various symptoms and signs developed by a variety of pathological mecha-
nisms. Consequently, in 2011, it was further revised as “pain caused by a lesion
or disease of the somatosensory nervous system”. It was noteworthy that
clinical criteria, which is based on overall findings of patients with neuropathic
pain, will be necessary in diagnosis of neuropathic pain because it is often im-
possible to demonstrate consistent data from diagnostic tests for neuropathic
pain.

In “Guidelines for Pharmacologic Treatment of Neuropathic Pain” published
by Japan Society of Pain Clinicians in 2011, a term “damage” had been used to
describe a “lesion”. As this term includes a condition which does not involve an
irreversible anatomical change such as compression, it was changed to “lesion”
according to the “Taxonomy for Pain Clinics” issued by Japan Society of Pain
Clinicians (2016).
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Definition of pain :

An unpleasant sensory and
emotional experience
associated with actual or
potential tissue damage, or
described in terms of such
damage.

Nociceptive pain

Allodynia

Hyperalgesia

NMDA : N-methyl-D-aspar-

tate

Wind-up phenomenon

Long-term potentiation
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2. Pathology of neuropathic pain

CQ2 : How do we understand pathology of neuropathic pain?

Neuropathic pain, which is defined as “pain caused by a lesion or disease of
the somatosensory nervous system”, emerges when there is a lesion or disease
in any of the nociceptive pathways from peripheral nerves to the cerebrum.
The pathological mechanisms include abnormal sensitivity of the somatosenso-
ry nervous system and functional impairment in the descending pain modula-
tory system.

Summary of overall of evidence : A

Comments :

Pain is defined as “an unpleasant sensory and emotional experience associat-
ed with actual or potential tissue damage, or described in terms of such dam-
age””. Pain intrinsically functions as a warning system which notifies a body of
nociceptive stimuli. Nociceptive pain is perceived when excitability of nocicep-
tor is transmitted from peripheral nerve endings to the spinal cord and then to
the cerebrum. Alternatively, if the pain pathway is damaged, spontaneous pain,
hyperalgesia and/or allodynia sometimes emerge regardless of decrease or loss
of somatosensory inputs to the supraspinal central nervous system. For such a
pain without nociceptive inputs, two pathological conditions, namely, neuro-
pathic pain which is induced by a lesion or disease of the somatosensory ner-
vous system and psychogenic pain which emerges due to a psychiatric and
psychological problems, have been currently assumed.

If there is a lesion or disease in any of the nociceptive pathways from pe-
ripheral nerves to the cerebrum, hypersensitivity hyperalgesia, allodynia and/
or spontaneous pain of neurons can develop. Such abnormal excitability of neu-
ronal firings is considered as neuropathic pain. For the onset of neuropathic
pain, various molecular biological mechanisms such as a change in ion channels,
increase in expression of NMDA receptors, sprouting of nerve fibers, and acti-
vation of glial cells have been suggested. It has been also demonstrated elec-
trophysiologically that peripheral nerve damage can induce the “wind-up” phe-
nomenon and long—term potentiation (LTP)Z‘). Moreover, in peripheral nerve
damage, it has been shown that hypersensitivity of spinal dorsal horn neurons
such as hyperalgesia and allodynia develop as a consequence of impairment of
the “OFF” neuron functions which inhibit the descending pain modulatory sys-
tem®.

In addition to these biological factors, it should be mentioned that pain is
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usually affected by bio—psycho-social factors. Hence, we need clinical criteria,
with which we do not only evaluate the pathological condition of the somato-
sensory nervous system but also predict presence or absence of psychosocial
factors. We should evaluate their impact on their QOL from findings in a pa-

tient as a whole, and then determine the management plan.
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3. Diseases which present
neuropathic pain

CQ3 : What diseases are associated with neuropathic pain?

Nutrition metabolism, traumatic, ischemic, toxic, genetic, infectious, compres-
sion/entrapment, immune, neoplastic or neurodegenerative disorders can cause
neuropathic pain. Following diseases can be associated with neuropathic pain
(Table 1). These are just examples, and there are more diseases which are not
listed in this table.

Summary of overall evidence : A

Table 1 Pathological Classification of Pain in General Diseases (A list of diseases which may cause

neuropathic pain) (Referred from the Reference 1)

Nutrition metabolism : Traumatic :

Alcoholic polyneuropathy latrogenic neuropathy Stump neuralgia

Alcoholic neuropathy

Neuropathy due to malnutrition
(e.g. beriberi, pellagra)

Hypothyroid neuropathy

Painful diabetic neuropathy

Uremic neuropathy

Fabry disease

Porphyric neuropathy, etc.

Genetic :

Hereditary polyneuropathy with
liability to pressure palsy

Hereditary sensory and
autoimmune neuropathy, etc.

Postthoracotomy pain syndrome

Posttraumatic sequelae / post-
operative sequelae
(e.g. persistent post-operative
wound pain)

Postischemic myelopathy

Phantom pain

Nerve root avulsion

Neuropathic myelopathy

Nerve injury sequelae

Tethered cord syndrome

Spinal cord Hemorrhage /
infarction

Spinal cord injury sequelae

Multiple cranial neuropathy

Postmastectomy
Stroke sequelae
(e.g. thalamic pain, CNS
vascular malformation)
Complex Regional Pain
Syndrome
Postherniorrhaphic pain
Radiation-induced plexopathy
Radiation-induced myelopathy /
radiation-induced
encephalopathy
Radiation-induced
encephalopathy / myelopathy
Peripheral neurotmesis / injury
Brachial plexus avulsion, etc.

Ischemic :

Toxic :

Infectious :

Allergic granulomatous
vasculitis

Reversible ischemic
neuropathy

Ischemic neuropathy

Connective tissue disease
(vasculitis)

Polyarteritis nodosa

Cryoglobulinemia

Mononeuritis multiplex, etc.

Chemotherapy-induced
neuropathy

Gold

Mercurial poisoning

Toxic neuromyopathy

Thinner

Lead

Arsenic poisoning

Drug-induced polyneuropathy

SMON, etc.

Diphtheric polyneuropathy
Neurosyphilis

Tabes dorsalis
Postherpetic neuralgia
Leprosy neuropathy

Lyme disease

HIV sensory neuropathy
HIV myelopathy

HIV neuropathy, etc.
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Pathological Classification of Pain in General Diseases (A list of diseases which may cause

Compression / entrapment :

Crural neuralgia

Cervical spondylotic radiculopathy

Cubital / anterachial / wrist / foot /
thigh / shoulder entrapment
neuropathy

Entrapment neuropathy

Sciatica

Sciatic nerve entrapment

Trigeminal neuralgia

Cervical / thoracic / lumbosacral
spinal cord radiculopathy

Neuralgia

Carpal tunnel syndrome

Myeloradiculopathy

Myelopathy

Spinal canal stenosis

Compressive myelopathy due to
spinal canal stenosis

Glossopharyngeal neuropathy

Hypoglossal neuropathy

Multiple sclerosis

Polyneuropathy

Cervical / lumber spondylolisthesis

Polyneuropathy

Intervertebral disc displacement
Chronic neuralgia

Chronic cauda equine disorder
Lumbar sciatic neuralgia
Lumbar spondylosis

Low back pain

Intercostal neuralgia

Immune :

Neoplastic :

Degenerative, etc.

Carcinomatous neuropathy
Guillain-Barre syndrome
Sjogren’s syndrome
Autoimmune neuropathy
Autoimmune neuropathy
Plexitis
Inflammatory demyelinating
polyneuropathy
Idiopathic neuropathy, etc.

Malignant tumor

Nerve compression by tumor
or neuralgia due to tumor
invasion

Spinal cord tumor

Brain tumor

Peripheral nerve tumor

Neuroma

Neurosarcoidosis

Neurilemmoma, etc.

Amyloidotic autonomic neuropathy
Charcot joint

Autonomic neuropathy
Syringomyelia / syringobulbia
Parkinson’s disease
Adrenomyeloneuropathy, etc.
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4. Neuropathic pain classification
and mixed pain condition

CQ4 : Neuropathic and nociceptive pain classification and its clinical
significance?

Pain is defined as “an unpleasant sensory and emotional experience associat-
ed with actual or potential tissue damage, or described in terms of such dam-
age”. The types of pain developed by bodily-specific causes are classified into
nociceptive pain and neuropathic pain. However, pathological conditions of no-
ciceptive pain and neuropathic pain are often clinically overlapped, and such
state is called as the mixed pain condition. To control the mixed pain condition,
pharmacotherapies for each pathologic condition would be necessary for appro-
priate pain control.

Summary of overall evidence : A

Comments :

Nociceptive pain is defined as “pain that arises from actual or threatened
damage to non—neural tissues and is due to the activation of nociceptors”. It
will be helpful to classify and evaluate nociceptive pain and neuropathic pain
when we plan to treat pain caused by for these causes. Thus, diseases accom-
panied by pain can be generally classified into either nociceptive pain and neu-
ropathic pain. However, we should understand that these conditions can be
present at the same time as the somatosensory nervous system might become
hypersensitive according to severity or persistence of pain or as pain is devel-
oped by excitability of nociceptors associated with neuroinflammation.
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5. Pain associated with acute peripheral
nerve inflammation

CQ5 : Is acute pain associated with peripheral nerve inflammation regard-
ed as neuropathic pain?

There is a controversy regarding whether or not this should be included in
the neuropathic pain category. In this guideline, acute pain associated with pe-
ripheral nerve inflammation is not included in the neuropathic pain category.

The level of recommendation and the summary of overall evidence : 2C

Comments :

The most representative diseases which develop acute pain in association
with direct inflammation on the peripheral nerve include shingles in the acute
phase and radiculopathy due to intervertebral disc displacement. It is consid-
ered that, in shingles, varicella—zoster virus which has caused latent infection
in the dorsal root ganglia induces inflammatory reactions on nerves', and in
intervertebral disc displacement, herniation of the nucleus pulposus of the in-
tervertebral disc induces inflammations on nerve roots and dorsal root ganglia,
resulting in development of pain”. Although it is agreed that chronic pain in-
duced by shingles or intervertebral disc displacement is neuropathic pain,
there is a controversy regarding whether or not this acute pain is considered
as the neuropathic pain due to the following reasons.

1) It is the neuropathic pain

Inflammation on the peripheral nerve trunk induces various types of pain,
such as pain caused by stimulation of sensory nerve terminal distributed in the
connective tissues around the nerve trunk including the epineurium, pain
caused by inflammation developed over the posterior root ganglion cells, and
pain caused via CNS sensitization by inflammation developed over the nerve
axons. These types of pain may be present at the same time according to the
pathological condition®. Although details are unknown, it is considered that
acute pain associated with peripheral nerve inflammation may develop mainly
due to stimulation of sensory nerve terminals or due to inflammation over dor-
sal root ganglia. Epineurium and dorsal root ganglia are also a part of nerve
tissues. Therefore, considering that the definition of neuropathic pain suggest-
ed by IASP is “pain caused by a lesion or disease of somatosensory nervous
system”, this acute pain should be included in the neuropathic pain category.
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2) It is not the neuropathic pain

Neuropathic pain is chronic refractory pain caused via CNS sensitization ; it
is pathological pain not alleviated by resolving the problems on the peripheral
nerve terminals. The acute pain associated with shingles or intervertebral disc
displacement may disappear if inflammatory response is controlled"®, or it dis-
appears if nucleus pulposus is removed. Therefore, it is not appropriate to re-
gard this pain as neuropathic pain which would not be improved even if the
cause is removed, though it directly involves the somatosensory system.

Thus, there is a controversy regarding definition of neuropathic pain. Be-
sides, although nociceptive pain and neuropathic pain may be present at the
same time during a transition phase from acute to chronic pain in association
with peripheral nerve inflammation, it is currently difficult to figure out how
much of the acute pain induced by shingles or intervertebral disc displacement
is neuropathic pain. Therefore, in this guideline, we would not include the
acute pain associated with terminal nerve inflammation in the neuropathic pain
category. It may respond well however to antiepileptic agent or antidepres-
sant”®. This will be discussed in details in each commentary.
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6. Chronic pain syndrome and
neuropathic pain

CQ6 : What is the chronic pain syndrome presented by neuropathic pain
patients?

There is no definition for the chronic pain syndrome. However, pain diseases,
such as neuropathic pain, might induce intensive pain which is far greater than
that for the bodily-specific pathologic conditions (underlying mechanisms) or
impairment in ADL and QOL. Such patients’ state is considered as the chronic
pain syndrome, and the chronic pain syndrome would emerge as a conse-
quence of complex interactions of bio—psycho-social factors.

Summary of overall evidence : B

Comments :
Neuropathic pain is accompanied by various comorbidities such as sleep dis-
order, hypodynamia, depression, anxiety, dry mouth and loss of appetite, other

)

than pain". Although it has not been clearly understood how these comorbidi-

Nervous and/or /Tissue disorder

. D!susg_ Improvement
+ Disability and recovery
- Depression

f Pain experience Confrontation

Hypervigilance

toward pain

No or low fear/,
and anxiety

Threat perception

w Pain catastrophizing

/ + Rumination
< - ﬁ + Magnification

+ Helplessness

- Negative affectivity
+ Threatening illness
(e.g. incurable disease of unknown cause)

Figure 1 Fear Avoidance Model of Pain (Referred and partially modified from
Reference 2)

Neuropathic pain becomes chronic and aggravated due to circulatory interac-

tions with bio-psycho-social factors.
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Fear-avoidance model

Pain catastrophizing
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ties are associated with pain, the factors for these conditions are consistent
with those of a vicious circle model known as a fear-avoidance model (Figure
1)?. In other words, “pain catastrophizing”, which is a thought pattern of a pa-
tient for pain, reinforces his/her pain obsession. As a consequence, the patient
begins to avoid daily activities which may induce pain and remains rested, re-
sulting in disuse syndrome, functional decrease in ADL, and a tendency to be-
come depressed. These conditions do not only further reinforce pain obsession
(a bias toward pain recognition) and pain presentation behavior but also form a
negative spiral which aggravates ADL and QOL?. In the treatment of neuro-
pathic pain, which appears to be under such a state of chronic pain syndrome,
a perspective to evaluate these negative bio—psycho-social factors is required.
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7. Epidemiology of neuropathic pain

CQ?7 : Are there any epidemiological surveys on prevalence of neuropathic
pain?

There are a few reports from large-scale surveys on the prevalence of neu-
ropathic pain. These surveys have been conducted in only a few countries,
however, and are varied in their age and criteria for the intensity/frequency of
pain. The judgments on whether or not the pain was of neuropathic origin
were made only based on the scores obtained from questionnaire surveys for
screening but not following the diagnostic procedure for neuropathic pain.

Summary of overall evidence : D

Comments :

In 2010, an online survey was conducted in Japan involving 20,000 people
from the general population aged between 20 and 69. An individual with chron-
ic pain was defined as a person who had had pain of 4 or above in the numeric
rating scale (NRS) for at least twice per week for more than 3 months. Of
these, the subjects who were likely to have neuropathic pain on the “Neuro-
pathic Pain Screening Questionnaire (Japanese version)” were defined as indi-
viduals with neuropathic pain. According to the results from the survey, prev-
alence for chronic pain and neuropathic pain was 26.4% and 6.4% , respec-
tively”. Applying these percentages to the entire adult population in Japan, it
can be assumed that 6,000,000 people suffer from neuropathic pain in this
country. Aside from the above online survey, a postal survey on musculoskele-
tal chronic pain was conducted also in Japan in 2010 involving 19,198 people.
Of these, 660 persons who had had pain persisting for more than 6 months
were examined for neuropathic pain using “painDetect” ;7% of subjects were
likely to have neuropathic pain and 13% had some factors of neuropathic pain.
Those with greater factors of neuropathic pain generally suffered from more
intensive pain®.

Outside Japan, an interview/postal/telephone survey conducted in France in
2004 in 23,712 persons aged 18 years or older revealed that 31.7% were suf-
fering from chronic pain of 1 or above in visual analog scale (VAS) every day
for more than 3 months and 6.9% from neuropathic pain as defined in “DN-
4. A telephone survey conducted in Germany in 2007 in 3,011 subjects aged
15 years or older revealed that 24.9% suffered from chronic pain for at least 3
times per week for more than 3 months and 6.5% from neuropathic pain as
defined in “DN4” and “painDetect””. In another telephone survey conducted in
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NRS : numeric rating scale
Pain is rated in integer values
of 11 levels from 0 (no pain)
to 10 (the maximum pain
that the person can think of).

VAS : visual analogue scale
Pain is rated on a scale of 100
mm. According to the IASP
definition, 0 indicates no
pain, and100 indicates the
maximum pain that the
person can think of.

DN4 : the Douleur
Neuropathique en 4
questions (4-item question-
naire for neuropathic pain)
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neuropathic symptoms and
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pain
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Morocco in 5,328 subjects, the prevalence of chronic pain reported every day
for more than 3 months was 21% , and that of neuropathic pain according to
“DN4" was 10.6%" .

In 2006, a postal questionnaire survey was conducted in 6,000 subjects in 3
cities in the U.K. Of 2,957 subjects who responded to this questionnaire, the
prevalence of chronic pain persisting more than 3 months was 48% , and that
of neuropathic pain according to “LANSS” was 8.2%". In a telephone survey
conducted in Canada in 2009 in 1,207 subjects of 18 years or older, the preva-
lence of chronic pain for more than 3 months was 35% and that of neuropathic
pain as defined in “DN4” was 17.9%". A questionnaire survey conducted in
1,597 subjects in Brazil in 2012 revealed that the prevalence of chronic pain
persisting more than 6 months was 42% , and that of neuropathic pain using
“DN-4" was 10%".
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CQ8 : Are there any epidemiological surveys on prevalence of neuropathic
pain in cancer patients?

There exist epidemiological surveys on neuropathic pain in cancer patients.
As neuropathic pain in cancer patients include (1) pain directly associated with
cancer (invasion / metastasis of the tumor to nerves or the spinal canal), (2)
pain associated with cancer treatments (surgery, chemotherapy and radiother-
apy) and (3) pain associated with diseases other than cancer (postherpetic neu-
ralgia and others). However, those surveys vary in their scopes ; some sepa-
rate the types (1) through (3) while others mix them together. Definition of pain
also varies among the surveys ranging form those with definitive diagnoses
and those evaluated from the scores of questionnaires for neuropathic pain
screening.

Summary of overall evidence : C

Comments

According to a systematic review of Bennet et al. that analyzed pathological
conditions of pain in 11,063 patients with cancer pain, 59.4% were nociceptive
pain, 19.0% pure neuropathic pain, 20.1% a mixture of nociceptive pain and neu-
ropathic pain and 1.5% unknown or other types of pain'. European Association
for Palliative Care (EAPC) conducted a survey using painDETECT in 670 pa-
tients with pain out of 1,051 cancer patients. According to its results, 534 pa-
tients had nociceptive pain, 113 neuropathic pain and 23 pain of unknown
cause. Compared to the patients with nociceptive pain, those with neuropathic
pain used stronger opioid analgesics and/or adjuvants and their performance
state (PS) scores were worse”. In another study conducted using DN4 in 8,615
cancer patient at 46 hospitals in Spain, 366 patients had neuropathic pain.
Among the patients, 55% also had nociceptive pain, 78.8% had been under
treatments for cancer and 56% had been treated with neurotoxic chemothera-
py. A background factor analysis in the same patients revealed that 68% of the
patients had pain directly associated with cancer, 42.9% had pain associated
with cancer treatment, and 18.6% had pain not associated with cancer”. In Ja-
pan, 18.6% of 220 patients with the mean survival time of 21.5 days (0-173
days) suffered from neuropathic pain directly associated with cancer” .
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LANSS : the Leeds Assess-
ment of Neuropathic
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S-LANSS : Short versions of
the LANSS

NPQ : Neuropathic Pain
Questionnaire

DN4 : the Douleur
Neuropathique en 4
questions

StEP : the Standardized
Evaluation of Pain
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8. Diagnosis of neuropathic pain

CQ9 : How do we screen potential patients with neuropathic pain?

This guideline recommends the use of the screening tools (questionnaires)
which have been developed for the identification of neuropathic pain. The
screening tools for neuropathic pain available in Japan are the neuropathic pain
screening questionnaire (Japanese version only), and the Japanese version of
the painDETECT.

The level of recommendation and the summary of overall evidence : 1D

Comments :

Multiple screening tools have been developed to easily evaluate the possibili-
ty that a patient has neuropathic pain. There is a tool known as the neuropath-
ic pain screening questionnaire" developed in Japan, and in overseas countries,
there are LANSS”, S-LANSS”, NPQ", DN4”, ID Pain®, painDETECT”, and
StEPY. Of these, StEP was developed to identify neuropathic low back pain.

The neuropathic pain screening questionnaire (Figure 2), has 7 questions in 5
levels. In a study conducted in 238 Japanese patients with chronic pain, pa-

How would you describe your pain in the area marked X?

1) Stinging pain

(] Never [ Slightly [] Moderately [] Strongly
2) Electric like pain

[l Never [] Slightly [ Moderately [] Strongly
3) Burning pain

[] Never [] Slightly [ Moderately [] Strongly
4) Numbness

[] Never [] Slightly [ Moderately [] Strongly
5) Pain induced by mild stimulation such as clothing touching the skin or

cold wind

[] Never
6) Hypoesthesia or hyperesthesia in the painful area

[ ] Never [] Slightly [] Moderately [] Strongly [ Very strongly
7) Swelling or skin color change (red or purple) in the painful area

[] Never [] Slightly [] Moderately [] Strongly [ Very strongly

[ Very strongly

[] Very strongly

[] Very strongly

[] Very strongly

[ Slightly [] Moderately [ Strongly [ Very strongly

Figure 2 Neuropathic Pain Screening Questionnaire (Reference 1)
Notice : This questionnaire has been developed and validated only in Japan,
and this English version has not been validated.
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tients with neuropathic pain could be identified at sensitivity and specificity of
70% and 76% respectively with a cutoff value of 9 points when evaluated on
the total score (0-28 points : evaluated in 5 levels of 0-4), and when evaluated
on weighted scores (0-9), sensitivity and specificity were 88% and 72% respec-
tively with a cutoff value of 4 points’. Out of all screening tools developed in
foreign languages, painDETECT was translated into Japanese (Figure 3 “pain-
DETECT-Japanese version”. See p.35 as Japanese language), and its reliability
and validity have been confirmed”. The original study demonstrated that pa-
tients with neuropathic pain could be identified at sensitivity and specificity of
85% and 80% respectively at a cutoff value of 19 points when the patients
were evaluated on the scores (0-38) for 9 questions”.

There are also guidelines for assessment and diagnostic methods of neuro-
pathic pain such as EFNS guidelines'” and NeuPSIG guidelines of IASP". Su-
periority or inferiority of a particular tool has not been evaluated in these
guidelines. Although there is an advantage for each screening tool that it can
be used by non-specialist physicians, 10-20% patients diagnosed with neuro-
pathic pain cannot be identified with these tools. Therefore, these guidelines
recommend that we should not diagnose neuropathic pain only using a result

11V and validation study for epidemiological studies is

of the screening too
necessary'”.

There is a systematic review conducted by Mathieson et al, which compared
and evaluated quality (e.g. validity, reliability) of each screening tool'”. They
concluded that, the quality level had been shown to be relatively high for the
original version of DN4 and NPQ, although all screening tools had been sup-
ported at the low evidence level, and the screening tools should not replace a
detailed clinical assessment.

Therefore, this guideline recommends that we should use the screening tools
available in Japan for screening of potential patients with neuropathic pain in
the clinical practice. However, we should not diagnose neuropathic pain only
using the result of the screening questionnaires.
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CQ10 : How do we diagnose neuropathic pain?

We should firstly identify the present illness and the past medical history
which suggest neuropathic pain, and then perform neurological examination to
assess sensory disturbance and tests to diagnose a neurological lesion or dis-
ease. We recommend to confirm the diagnosis following an algorithm (grading
system).

The level of recommendation and the summary of overall evidence : 1D

Comments :

There are guidelines for assessment and diagnostic methods of neuropathic
pain developed by EFNS" and IASP”, with a recommended diagnostic algo-
rithm (grading system)” formulated by Neuropathic Pain Special Interest
Group (NeuPSIG) of IASP (Figure 4). They recommend to assess and diagnose
neuropathic pain following the identical algorithm regardless of a lesion or dis-
ease which causes neuropathy. This algorithm (grading system) is widely used
as a current international standard for the diagnosis of neuropathic pain. How-
ever, no high—quality study has been conducted yet to verify the effectiveness
of the diagnostic method.

First, we closely ask a patient about the present illness and the past medical
history suggestive of neuropathic pain. If we are able to confirm pain distribu-
tion which is neuroanatomically plausible and the past medical history sugges-

Note 1

tive of a lesion or disease affecting the somatosensory nervous system, we

can judge the patient may have neuropathic pain. The pain distribution per-
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Primary complaint Pain |

e Range of pain is neuroanatomically plausible
Currgnt condition and No Nerrreite
,an . A lesion or disease of the somatosensory ' very unlikely
disease history system is suggested

Yes

Re-evaluate working

Working hypothesis: !
. . ﬁ
May be neuropathic pain hypothesis of

neuropathic pain

A : Objective findings of sensory damage
. observed in neuroanatomically innervated
Evaluat'or,' region of the damaged nerve
and testing B : Tests performed to give a diagnosis of
neurological lesion or disease which
accounts for neuropathic pain

Both are applicable / \Only one is applicable

Neither applicable

Confirm Has some elements
as neuropathic pain of neuropathic pain

Figure 4 Algorithm for diagnosing neuropathic pain (Referred and modified from
Reference 3)

ceived by the patient with neuropathic pain may not often completely coincide
with the dermatome of the affected nerve ; while patients with nociceptive
pain may perceive referred pain along particular dermatome (e.g. the patient
with hip osteoarthlitis may perceives radiating pain from the buttocks to the
lower thigh). Therefore, it is often difficult for a physician not specialized in
pain treatment to evaluate whether or not the pain distribution is neuroana-
tomically valid. We should take into consideration whether or not the pain dis-
tribution pattern is typical for the underlying disease, or if the nature of pain is

N 2 . .
2 when we assess neuropathic pain.

characteristic to neuropathic pain

If we can judge the patient may have neuropathic pain, the following assess-
ment should be made : (A) neurological examination to assess the presence or
absence of sensory disturbance (e.g. hypoesthesia, hyperesthesia, allodynia) in
the area corresponding to the anatomical innervation of the affected nerve, and
(B) tests to diagnose a lesion or disease explaining neuropathic pain. It is con-
firmed that the patient has neuropathic pain if both A and B are applicable, or
it is considered that the patient has some elements of neuropathic pain if either
one is applicable. These patients should be treated as neuropathic pain except

for when neither one is applicable.

Note 2 : Refer to “9. Clinical
characteristics of neuropathic
pain”
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I. Diagnosis and treatment of neuropathic pain

There is no method to clinically evaluate the sensory disturbance of deep tis-
sues (e.g. muscles, tendons, joints) and viscera in the neurological examination
except for vibratory sensation. Hence, the region for assessing the sensory dis-
turbance is generally the skin. It is often evaluated for tactile sensation (by
lightly touching the skin with a cotton wool) and pain sensation (by stimulating
the skin with a tip of a pin) and dynamic allodynia. However, we should also
assess heat sensation, cold sensation, vibration sensation, static allodynia and
thermal allodynia in order to avoid a false-negative result. The quantitative
sensory testing (QST) is effective tool for more detailed evaluations of sensory
abnormality' >*® though it is currently used only for research purposes. For
any of these evaluation methods, we should be aware that sensory disturbance,
also pain, is based on subjective assessment by patients, and that patients may
perceive sensory abnormality even in the unaffected area (e.g. primary hyper-
algesia due to inflammation, central sensitization, and a psychophysiological re-
actions such as conversion disorder).

The tests used for assessing the neurological lesion or disease explaning neu-
ropathic pain include imaging tests (MRI, CT), neurophysiological tests (e.g.
nerve conduction studies, trigeminal reflex, laser-evoked potentials [LEPs]),

1,2,5)

corneal confocal microscopy (CCM) and skin biopsy “”. The imaging tests are
performed to assess degeneration, compression and infiltration of the central
and peripheral nerves. However, we should be aware that there are many neu-
rological diseases which cannot be evaluated on the images and that the sever-
ity of neuropathic pain is not associated with the image findings. The nerve
conduction studies cannot detect the damage of A0 and C fibers associated
with pain sensation, though it can detect large fibers (AB fibers). Therefore,
the necessity of that test is limited. It has been also reported that the trigemi-
nal reflex can be useful for a differential diagnosis between trigeminal neural-

1259 LEPs for the assessment of

gia and neuropathic pain in the facial area
A0 fiber dysfunction'*”, CCM for the assessment of diabetic polyneuropa-
thy””, and the evaluation of intraepidermal nerve fiber density using skin bi-
opsy for the assessment of small fiber neuropathy'*®. However, these tests
have currently been used only for research purposes in Japan. Thus, it is not
clinically necessary to demonstrate the neurological lesion or disease explain-
ing neuropathic pain by tests. It is crucial to perform careful interviews and

neurological examinations in order to make a diagnosis of neuropathic pain.
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9. Clinical characteristics of
neuropathic pain

CQ11 : What are clinical characteristics of neuropathic pain?

The patient has spontaneous pain or pain induced by stimulation at the site
corresponding to the area supplied by the affected nerve, which is complicated
by abnormal sensations of this site.

The level of recommendation and the summary of overall evidence : 2D

Comments :

Neuropathic pain presents distinctive pain which is different from nocicep-
tive pain. It is characterized by spontaneous pain (continuous or intermittent)
or pain induced by stimulation (allodynia, hypersensitivity) at the site corre-
sponding to the area supplied by the affected nerve, which is complicated by
various sensory abnormalities caused by disturbance of a nerve'. Neuropathic
pain is suspected especially when the patient has allodynia and hypo/hyper-

Table 2 Comparisons among various screening tools (Prepared based on References 2, 4-8)

pain Neuropathic pain

. 7 8) ,
peTECT? | WANSS™ | DN4 screening tool”’

ID Pain” | NPQ”’

Stinging, prickling pain

+ + + + + -+

Pain like electric shock or

shooting pain

+

Hot or burning pain (irritation)

Tingling pain

+
+ +
+

Pain induced by light touch

+ i+ + +
+ 4+ + +
+ i+ + +

Cold or freezing

+ 4+ +

+

Pain induced by slight

+

pressure

Pain induced by heat or cold

Pain induced by weather change +

Pain limited to joints

Itchiness

Pain pattern

Pain radiating to the other areas

(referred pain)

Accompanied by change in the

autonomic nerve

Hypo/hypersensitivity
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Table 3 Differences in the features of pain characteristic to each disease
(Prepared based on References 2, 9-12)

Postherpetic

Painful diabetic

Pain after spinal

Neuropathic pain

neuralgia’ neuropathy'” cord injury'’ in general”'”
Dull pain Dull pain
Burning pain Burning pain Burning pain Burning pain

Shooting pain

Shooting pain

Shooting pain

Irritating pain

Prickling pain

Stabbing pain

Cramping pain

Tearing pain

Penetrating pain

Itchiness Itchiness Itchiness
Tingling pain Tingling pain Tingling pain

Allodynia Allodynia Allodynia Allodynia

Hypersensitivity Hypersensitivity Hypersensitivity

Table 4 Differences in features between neuropathic pain and nociceptive
(inflammatory) pain (referred and modified from Reference 13)

Neuropathic Nociceptive pain
pain (inflammatory pain)
i he aff
S_pontaneous pain at the affected Present Present
site
H . . .
ygerseqsntlve to paln. agalqst Rare Frequent
nociceptive warmth stimulation
Allodynia against cold stimulation | Frequent Rare
. Increased sensory threshold
Positive . . . .
against pressure stimulation and | Often Basically none
symptoms/ hypersensitivity to pain
signs y rrrrrrrrrrrrr y rrrrrrrrrrr eoeeeee e R
Persistent feeling of st!mulat!on Often Rare
after somatosensory stimulation | """ | T
Characteristic subjective Sudglen pa'ln, Throbbing pain
symptoms burning pain
Pain spreading beyond the Basically none Basically none
affected area
) Sensory disturbance in the area Present None
Negative supplied by the affected nerve
symptoms/ Mtdtbth """""""""""""""""""""""""""""""""""
signs otor disturbance in the area Often None

supplied by the affected nerve
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sensitivity in addition to burning pain and numbness” .

The characteristic features of neuropathic pain can be referred to the descrip-

tions of the screening tools developed in the EU and US and in Japan (Table 2)*¥.

However, a diagnosis of neuropathic pain should not be made based on these
features. We should recognize that these are valid only for the screening level.
It should be emphasized as mentioned in the previous section that physical ex-
aminations to evaluate whether or not the range of pain is neurologically valid
or if there is a sensory disturbance at the corresponding site are necessary to
make a diagnosis along with supportive past medical history and test findings
including those on imaging tests”.

The differences in the features of pain characteristic to each disease are pre-
sented in Table 3 "', Positive and negative findings in the somatosensory

nervous system of neuropathic pain and nociceptive pain can be useful when

making a diagnosis (Table 4)".
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10. Neuropathic pain and QOL

CQ12 : What is the effect of neuropathic pain on QOL?

Pain severity of neuropathic pain is relatively higher than that of other pain
conditions, and neuropathic pain affects greatly patients’ QOL. The higher the
severity in pain, the lower the QOL remains.

The level of recommendation and the summary of evidence : 1B

Comments :

QOL indicates the quality of life and living style in a broad sense, and it is
often described as health-related QOL (HRQL) especially in the medical field.
In other words, compared to the non—health related QOL which include dignity
and joys in one’s life, values for depth of joys and sorrows, hope, goal, family
structure, economical situation, and cultural activities, health-related QOL con-
sists of not only the objective evaluations on patients” health conditions but also
of their subjective understandings on health conditions and the degree of well-
being as well as their values in their lives in general. In this section, we only
discuss the health-related QOL.

The intimate relationship between HRQOL and neuropathic pain has been
revealed in a large epidemiological surveillance'” reported from France. The
number of patients with chronic pain which had persisted for more than 3
months reached 31.7% of the population. Of these, about 20% of the patients
had neuropathic pain (morbidity was approximately 7% per population [more
than 5,000,000 when converted to Japanese population]). More than 70% (5%
of the population) of patients with neuropathic pain assessed their level of pain
at moderate or severe Z, which was higher in severity than that of patients
who had other types of chronic pain, and they were likely to have prolonged
disease duration and to pay more medical expenses’. Consequently, we can
understand that severity in neuropathic pain is particularly higher than that of
other chronic diseases.

Using EQ-5D, which is the standard QOL scale used in Europe, EQ-5D of
average neuropathic patients is 0.4-0.6, and that of severe neuropathic pa-
tients is around 0.2. The EQ-5D answers numbers between 0-1, where “0” in-
dicates death and “1” indicates a healthy state. The EQ-5D score of 0.4-0.5 is
equivalent to the QOL of terminal cancer patients who have been living on
their beds as they feel fatigue, etc. with or without pain, and the EQ-D score
of 0.2 is equivalent to the QOL of patients with myocardial infarction who
have been strictly confined to bed. Thus, the QOL of patients with neuropathic
pain is remarkably affected.
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11. Management plan for neuropathic
pain : general remarks

CQ13 : What is a summary of management plan for neuropathic pain?

The severity is relatively high in neuropathic pain compared to the other
types of chronic pain, and the QOL of these patients has been remarkably de-
creased. Hence, the treatment goal should be planed on the basis of both the
severity in pain and their impaired ADL and QOL. The basic treatment strate-
gy is a pharmacotherapy which can relieves the pain. However, if the patients
do not respond well to pharmacotherapy, which is prescribed in a step-wise
manner, or when their adherence for pharmacotherapy is not adequate, neuro-
modulation treatments or several interventional treatments are considered.

Further, in order to improve the patients’ ADL and QOL, functional exercis-
es such as rehabilitations are provided to the patients so that they will be able
to recover their self-efficacy. Thus, it is really important to provide inter—or
multi-disciplinary treatment for neuropathic pain by combining various treat-
ment approaches according to the bio—psycho—social factors.

Summary of overall evidence : B

Comments :

Neuropathic pain is complicated by various conditions other than pain such
as sleep disorder, impaired ADL, depression, anxiety, dry mouth, and loss of
appetite”. These can be negative factors which form a vicious circle model of
pain (fear-avoidance model) with negative spirals of ADL and QOL?. In order
to treat neuropathic pain which usually has fallen into such chronic pain syn-
drome, we need perspectives to evaluate these negative bio—psycho-social fac-
tors in respective patients ; hence, the treatment goal is planed on the basis of
both severity in pain and their impaired ADL and QOL.

The basic treatment strategy for pain relief is pharmacotherapy. However, if
patients do not respond to it, which is prescribed in a step-wise manner, or
when their adherence for it is not adequate, neuromodulation treatments®” or
several interventional treatments are considered. Further, in order to improve
patients’ ADL and QOL, functional exercises such as rehabilitations are provid-
ed to patients so that they will be able to recover their self-efficacy. Thus, it is
really important to provide inter—or multi-disciplinary treatments for neuro-
pathic pain by combining various treatment approaches according to their bio—
psycho-social factors. In addition, the treatment goal should be set not only to
control pain but also to improve their meaningful daily lives and spend their

167

ADL : activity of daily living



168

I. Diagnosis and treatment of neuropathic pain

lifetimes as quietly as possible without any psychological distresses.
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12. Treatment goal for neuropathic pain

CQ14 : How do we establish the treatment goal for neuropathic pain ?

The drugs used for neuropathic pain cannot completely cure the condition.
Therefore, it is important not only to relieve the pain but also to establish a
goal to achieve improvements in ADL and QOL.

The level of recommendation and the summary of overall evidence : 1D

Comments :

The onset mechanism of neuropathic pain has not been adequately revealed.
Hence, there is no drug which can induce remission of the pathological condi-
tion at this point. When conducting a pharmacotherapy, we must consider safe-
ty, adherence and interactions with other drugs in addition to the analgesic ef-
fects. Moreover, potentials for dependency or abuse, as well as long-term ef-
fects on the patients’ bodies should be also taken into consideration".

In guidelines of EFNA and NeuPSIG of IASP, alleviation of pain intensity (e.g.
VAS) has been prioritized over the multifaceted evaluations of pain (MPQ) ;
the ADL has been currently included in the secondary outcomes. According to
IMMPACT, it is recommended to evaluate the following 6 items : intensity of
pain, physical functions, mental functions, the level of patients’ satisfaction,
signs of adverse reactions, and adherence to the treatments, in a clinical study
of chronic pain®®. It is considered crucial to evaluate these factors comprehen-
sively in the clinical practice.

It is also important in the care of neuropathic pain not only to improve the
degree of pain, but also to proceed the treatments aiming to improve the pa-
tients’ ADL and QOL such as the levels of their life-activities and social activi-
ties.
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13. Pharmacotherapies for
neuropathic pain

CQ15 : What are indexes of treatment effects of pharmacotherapy for neuro-
pathic pain and the level of recommendation for respective drugs ?

For treatment effects of pharmacotherapy for neuropathic pain, focus should
be placed not only on the improvement of pain but also on patients” QOL.
Out of all analgesics approved in Japan, tricyclic antidepressant (amitripty-

Neuropathic pain pharmacotherapy algorithm

[efficacy has been confirmed in

The first-line drugs multiple diseases and conditions]

<{>Ca?* channel a0 ligands
Pregabalin, gabapentin

<{>Serotonin and noradrenalin reuptake inhibitor
Duloxetine

{Tricyclic antidepressants (TCAs)
Amitriptyline, nortriptyline, imipramine

-

[efficacy has been confirmed in
one pathological condition]

The second-line drugs

<>An extract from inflamed cutaneous tissue of
rabbits inoculated with vaccinia virus

Tramadol

The third-line drugs
<>Opioid analgesics
Fentanyl, morphine, oxycodone,
buprenorphine

Figure 5 Neuropathic pain pharmacotherapy algorithm in Japan
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Note 1 . .
1 are recommended as the first-line drugs,

line), pregabalin, and duloxetine
and tramadol and an extract from inflamed cutaneous tissue of rabbits inocu-
lated with vaccinia virus as the second-line drugs. The third-line drugs could
be opioid analgesics except for tramadol. However, we should be careful in
clinical use as the names of insurance-approved diseases are different for each
drug. For a long-term use of opioid analgesics including tramadol and intro-
duction of opioid analgesics, it is desirable to receive a collaborative consulta-
tion from a pain management specialist.

The level of recommendation and the summary of overall evidence : 1B

Comments :
Pathological conditions and diseases associated with neuropathic pain vary

Note 2 - it is extremely difficult to conduct a clinical study for each one of

greatly
the conditions and diseases. Therefore, in this guideline, we aim to present rec-
ommendations for neuropathic pain and selected drugs, which would have a
potential to demonstrate analgesic effects on multiple diseases associated with
neuropathic pain and have been approved in Japan as analgesis, were selected
as the first-line drugs. For recommendation of the second-line drugs, we se-
lected analgesic drugs which are effective for only 1 type of diseases associated
with neuropathic pain (Figure 5). Opioid analgesics are shown to be effective
for multiple diseases associated with neuropathic pain. However, we consider
them as the third-line drugs because there have safety concerns for a long-
term use. Of all opioid analgesics, tramadol has been exceptionally classified as
the second-line drug as its improvement effect on QOL is relatively high and
its risk of developing addiction is low. It is desirable to receive a collaborative
consultation from a pain management specialist when considering a long-term
administration of opioid analgesics including tramadol.

13—1. First-line drugs

Pregabalin/gabapentin

Nete 1 inhibits the release of excitatory neurotransmitters by com-

Pregabalin
bining with @,0 subunits of voltage-dependent Ca®" channels in the central
nervous system. It has been shown to induce significant analgesic effects on
postherpetic neuralgia’™, pain and numbness associated with diabetic neuropa-

15,16) :
>19 compared to placebo and improves

thy®'”, and pain after spinal cord injury
sleep disturbance, depression and anxiety associated with neuropathic pain ;
These favorable effects can be clearly obseved not only in pain but also in pa-

tients’ QOL. Further, its analgesic effects have been also confirmed for radicu-
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Note 1 : Duloxetine :
approved for depression,
chronic low back pain, pain-
ful diabetic neuropathy. For
precautions when using this
drug for pain, appropriate-
ness of administration of this
drug should be judged
carefully taking into
consideration the risk of
developing psychiatric symp-
toms such as suicidal
ideation, suicidal attempt,
hostility and aggression.

Note 2 : Refer to Table 1
“Diseases associated with
neuropathic pain”

Note 1 : Pregabalin :
approved for neuropathic
pain



174

Note 2 : Gabapentin :
approved for partial seizure

Note 3 : Gabapentin
enacabil : approved for
idiopathic restless legs
syndrome

Note 4 : Amitriptyline has
been approved for depres-
sion and neuropathic pain,
and other TCAs for depres-
sion.

Note 5 : Duloxetine :
approved for depression,

chronic low back pain, pain-

ful diabetic neuropathy. For
precautions when using this
drug for pain, appropriate-
ness of administration of this
drug should be judged
carefully taking into
consideration the risk of

developing psychiatric symp-

toms such as suicidal
ideation, suicidal attempt,
hostility and aggression.

SNRI : serotonin-noradrena-
line re-uptake inhibitor

II. Pharmacotherapies for neuropathic pain

" and for the pain after spinal cord injury and post-stroke pain 16.18)

lopathy"’
Although pregabalin may induce adverse effect such as sleepiness, lighthead-
edness, and dizziness, requiring careful and gradual increase in dose, tolerabili-
ty is relatively high'. The dose needs to be reduced however in patients with
decreased renal function. The initial dose of pregabalin is supposed to be 150
mg/day, twice a day after breakfast and dinner to start with. While in elderly
patients and in those who are at the risk of emerging adverse effects, it can be
started at 25-75 mg/day once daily at bedtime.

N 2 . .1 N
°°2 and gabapentin enacarbil " ° are also

Similar to pregabalin, gabapentin
the drugs which act as a,0 subunit ligands for Ca*" channels. Neither one of
these drugs has been approved as an analgesic agent in Japan. However, in
overseas, analgesic effects and improvement effects of QOL have been re-
vealed with gabapentin in multiple diseases associated with neuropathic pain ;

hence, it is considered as the first-line drug in those countries =

Tricyclic antidepressants (TCAs)

TCAs ** are significantly effective for a variety of peripheral and central
neuropathic pain compared to placebo. It has been revealed that analgesic
properties of TCAs are different from those of antidepressant mechanism. Out
of all TCAs, analgesic effects of amitriptyline for neuropathic pain were nearly
consistent in various diseases and pathological conditions, regardless of their

21-23 . . .
' pain and numbness associated with

6)

types, such as postherpetic neuralgia

24,25) 27) .
1,25) and cerebral stroke™’. It is

diabetic neuropathy™®, traumatic nerve injury”
known that there is no difference in analgesic effects between the tertiary
amine TCAs (amitriptyline and imipramine) which show well-balanced sero-
tonin—noradrenaline reuptake inhibition and the secondary amine TCA (nor-
triptyline) which shows relatively selective noradrenaline reuptake inhibi-

%2+ hence, the secondary amine TCA (nortriptyline) is considered more

tion
favorable than the tertiary amine TCAs (amitriptyline and imipramine) for be-
ing superior in tolerability but equivalent in analgesic effects. It has been par-
ticularly reported for elderly patients that incidence of fall and cardiac sudden

death increase at doses higher than 75 mg and 100 mg, respectively ; hence

TCAs should be used carefully, starting from a low dose *’.

As majority of
clinical studies using TCAs had been conducted before the year 2000, improve-
ment effects on QOL are still unknown due to lack of appropriate evaluations

made on QOL.

Serotonin-noradrenaline reuptake inhibitors (SNRI)

Note 5

Duloxetine is one of the serotonin—-noradrenaline reuptake inhibitors

(SNRI) which is safer to use compared to TCAs and is a good option for pa-
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tients with cardiac diseases. The analgesic mechanism of SNRI is considered to
be induced by activation of the descending pain inhibitory system. The analge-
sic effect of duloxetine has been demonstrated compared to placebo in a clini-

30-34)

cal study on pain and numbness associated with diabetic neuropathy”™ ", and

#%In addition, analgesic ef-

its safety has been confirmed in a 52 week-study
fects on cancer chemotherapy-induced neuropathy®” and low back pain associ-
ated with radiculopathy®™ have been also observed. Of all adverse effects of
duloxetine observed in clinical studies conducted in Japan, incidence of somno-
lence and nausea were 5% or above and were significantly higher than that of
placebo though the severity was either weak or moderate® . In order to inhibit
development of adverse reactions during the initial treatment stage, adminis-
tration of this drug is started at a dose of 20 mg/day and increased up to the
optimal dose (maintenance dose) at 40-60 mg/day in 1-2 weeks. The analgesic
effect of duloxetine is obtained at this dose of 40-60 mg/day in 1 week after
the start of treatment™. The analgesic effects of once daily administration at
60 mg/day and those of twice daily administration of 60 mg/day are reported-
ly equivalent, while incidence of adverse reactions are lower with the twice—
daily administration of 60 mg/ daySO). It has been clearly shown that duloxetine
improved not only pain but also QOL as well exclusively in patients with pe-

ripheral neuropathy. In addition to duloxetine, two other SNRIs, venlafaxine “*°®

Note 7 are available in Japan. It has been shown that venlafaxine

and milnacipran
has analgesic effects on multiple diseases associated with neuropathic pain, and
the level of recommendation is equivalent to that of duloxetine in overseas®.
While for milnacipran, its efficacy has not been revealed as there is no high-

quality clinical study report available on its use for neuropathic pain®.

13—-2. Second-line drusgs

Extract from inflamed cutaneous tissue of rabbits inoculated with vaccinia
VirusNoteB

In clinical studies conducted only in Japan, the extract from inflamed cutane-
ous tissue of rabbits inoculated with vaccinia virus was shown to be effective
particularly for postherpetic neuralgia, a type of peripheral neuropathic
pain40'41>. In addition to the analgesic effects, there are other features with this
drug such as that it does not induce serious adverse reactions and the tolera-
bility is very high. It has been used for more than 20 years in clinical practice
in Japan and has been highly safe. Although sleep disorder associated with
pain improved, efficacy for other aspects of QOL has not yet been evaluated.

The patients with postherpetic neuralgia are treated with twice-daily adminis-
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Note 6 : Venlafaxine :
approved for depression/
depressive state

Note 7 : Milnacipran :
approved for depression/
depressive state

Note 8 : Extract from
inflamed cutaneous tissue of
rabbits inoculated with
vaccine virus : approved for
post-herpetic neuralgia, low
back pain, cervicobrachial
syndrome, scapulohumeral
periarthritis, osteoarthritis
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Note 9 : Opioid analgesic
[weak] : opioid analgesics
approved for weak pain

Note 10 : Tramadol :
approved for chronic pain,
cancer pain

Note 11 : Ethylmorphine
hydrochloride : approved
for intensive pain

Morphine hydrochloride oral
liquid preparation /
suppository /Morphine
sulfate sustained release
tablet : approved for
moderate-severe cancer
pain

Note 12 : Oxycodone
hydrochloride sustained
release tablet / powder :
approved for moderate-se-
vere cancer pain

Note 13 : Transdermal
fentanyl preparation : 3-day
patch type has been
approved for moderate-se-
vere chronic pain and cancer
pain when switching from a
narcotic analgesic. 1-day
type has been approved for
moderate-severe cancer pain
when switching from other
opioid analgesics.

Note 14 : Buprenorphine
hydrochloride : approved
for postoperative pain and
cancer pain. Transdermal
sustained release preparation
has been approved for
chronic pain associated with
osteoarthritis / low back pain,
which are difficult to be
treated by non-opioid
analgesics.

II. Pharmacotherapies for neuropathic pain

tration, in the morning and in evening, of 4 tables per day.

Note 9

Opioid analgesic [weak] : tramadol

1 N0 acts as both a p—opioid receptor agonist and SNRL It is cate-

Tramado
gorized as an opioid analgesic [weak], which is not designated as a restricted
opioid for medical use. However, unlike pentazocine or buprenorphine, trama-
dol acts as a full agonist for n-opioid receptors ; there is no ceiling effect, and
analgesic effects can be obtained dose-dependently (though the upper limit of its
dose is at 400 mg/day in clinical practice as a risk of seizure has been reported
at a high—-dose). The analgesic effects of tramadol have been demonstrated for

9 4 . . )
%) postherpetic neuralgia’’ and cancer-related

painful diabetic neuropathy
neuropathic pain®, and improvement effects on QOL have been also confirmed.
Although development of addiction is very unlikely’, cautions are required for
a long—term use ; it is desirable to use this drug relatively for a short-term.
Adverse effects (e.g. constipation, sleepiness, vomiting) induced by tramadol
are generally milder than those of other opioid analgesics, and with both anal-
gesic effects and QOL improvement effects, tramadol is given priority over
other opioid analgesics. However, it is recommended not as the first-line but as
the second-line drug due to safety concerns associated with a long-term use”’

For tramadol, oral forms and intravenous form are available in Japan. There
are three forms of oral drugs : acetaminophen combination tablets (tablets),
orally disintegrating (OD) tablets, and sustained-release tablets. The dosage
form of orally-disintegrating tablets can be either 25 mg or 50 mg, and are
rapidly released. Acetaminophen combination tablets are fast-releasing drugs
containing 37.5 mg of tramadol and 325 mg of acetaminophen. The dosage of
the sustained-release tablets is 100 mg. When using tramadol, it is desirable to
administer in dose-escalation manner starting from a small amount so that
higher tolerability will be achieved. After introducing/dose-escalating the rapid-
release drug, it can be switched to a sustained-release drug. This is an idealistic
way to maintain medication adherence.

13—3. Third-line drugs

Opioid analgesic
Opioid analgesics are effective for a variety of diseases associated with pe-

ripheral and central neuropathic pain, including painful diabetic neuropathy

and postherpetic neuralgia. There is abundant evidence for morphine """ 1749

Note 12 50-52

and oxycodone ' Transdermal fentanyl preparation "' %" of 1-day

patch type and 3-day patch type have been approved for moderate-severe
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cancer pain when switching from other opioid. Buprenorphine hydrochloride
Note 1459 {3 a partial agonist for p-opioid receptors, showing equivalent efficacy.
Incidence of adverse effects (e.g. nausea, constipation, sleepiness) induced by
opioid analgesics is relatively high, and these could persist for a long time
throughout the treatment period”. Moreover, there is no systematic investiga-
tion made on long-term safety of these opioid analgesics. Opioid analgesics
might not be essentially safer than other drugs due to adverse effects such as
development of hypogonadism or addiction though the incidence is low. Hence,
it is desirable to receive a collaborative consultation from a pain management
specialist when using opioid analgesics [moderate and strong]“® " listed in this
chapter. Effective dosages of opioid analgesics vary greatly among patients ;
either one of the following treatment-initiation methods is performed accord-
ing to the individuals’ clinical situations. Opioid analgesics described here
should be considered after treatment with tramadol ; 10-15 mg of morphine
hydrochloride, a short—-acting opioid analgesic, is divided into 56 doses (every
4 hours) per day. Once the daily dose is determined, approximately, it is re-
placed by a long-acting opioid analgesic "', Otherwise, a treatment can be
started from the minimum dose of a long-acting opioid analgesic """, It is de-
sirable to administer opioid analgesics in a fixed schedule, and not in per-re-
quest medication. The maintenance dose of opioid analgesics is determined by
gradually increasing/decreasing the dose, using the degree of severity of ad-
verse effects, which emerge even with (a) analgesic effects and improvement
effects on QOL, and (b) adequate measures (laxative for constipation), as a clini-
cal index. We need to always continue evaluations on abuse or addiction when
a patient is treated with an opioid analgesic. The recommended maintenance
dose of an opioid analgesic is 15-120 mg/day when converted to morphine hy-
drochloride.

References

1) Dworkin RH, Corbin AE, Young JP Jr., et al:Pregabalin for the treat-
ment of postherpetic neuralgia: A randomized, placebo-controlled trial.
Neurology 2003 ;60 : 1274-1283 [1b]

2) Sabatowski R, Galvez R, Cherry DA, et al:Pregabalin reduces pain and
improves sleep and mood disturbances in patients with post-herpetic
neuralgia : Results of a randomised, placebo—controlled clinical trial. Pain
2004 ;109:26-35 [1b]

3) Stacey BR, Barrett JA, Whalen E, et al: Pregabalin for postherpetic neu-
ralgia : Placebo—controlled trial of fixed and flexible dosing regimens on
allodynia and time to onset of pain relief. ] Pain 2008 ;9 :1006-1017 [1b]

4) van Seventer R, Feister HA, Young JP Jr., et al : Efficacy and tolerability
of twice-daily pregabalin for treating pain and related sleep interference
in postherpetic neuralgia: A 13-week, randomized trial. Curr Med Res
Opin 2006 ; 22 : 375-384 [1b]

177

Note 15 : Opioid analgesics
[moderate and strong] :
opioid analgesics approved
for moderate and strong pain

Note 16 : No drug has been
approved in Japan for such a
use.

Note 17 : Only fentanyl
patch has been approved in
Japan for non-cancer
neuropathic pain. Oxycodon
is now being developed for
moderate-severe chronic
pain
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CQ16 : What is the level of recommendation of NSAIDs and acetamino-
phen for neuropathic pain ?

There is no high—quality evidence on analgesic effects of NSAIDs used for
neuropathic pain ; NSAIDs are not recommended for neuropathic pain.
The level of recommendation and the summary of overall evidence : 1B

Comments :

There is no high—quality study which demonstrated efficacy of NSAIDs, in-
cluding selective cyclooxygenase (COX)-2 inhibitor, for neuropathic pain.
NSAIDs are not recommended in a systematic analysis either. However, a con-
comitant use of NSAIDs in addition to the treatments for neuropathic pain
might be considered when a mixed pain condition, where neuropathic pain is
complicated by nociceptive pain (especially inflammatory pain), is expected to
occur .

Acetaminophen is not recommended as there is also no high-quality study
which showed its efficacy for neuropathic pain. It is not recommended for the
mixed pain condition either as there is hardly any anti-inflammatory effects
with acetaminophen.

BEXE

1) Romano CL, Romano D, Bonora C, et al : Pregabalin, celecoxib, and their
combination for treatment of chronic low-back pain. J] Orthopaed Trau-
matol 2009 ; 10: 185-191 [3b]

2) NICE clinical guideline 2013-Neuropathic pain in adults : Pharmacologi-
cal management in non-specialist settings
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NSAIDs : nonsteroidal
anti-inflammatory drugs

COX-2 : cyclooxygenase-2

Mixed pain condition
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Note 1 : Pregabalin :
approved for neuropathic
pain and fibromyalgia

Note 2 : Gabapentin :
approved for partial seizure

Note 3 : Gabapentin
enacarbil : approved for
idiopathic rest-less legs
syndrome

II. Pharmacotherapies for neuropathic pain

14. Calcium (Ca*") channel a,0d ligand

CQ17 : What is the level of recommendation of pregabalin for neuropathic
pain?

Analgesic effects of pregabalin for not only peripheral but also central neuro-
pathic pain have been revealed in high—quality clinical studies ; it is the only
drug which has been approved for indications of neuropathic pain in general
(central and peripheral). The efficacy of pregabailin has been demonstrated not
only for the analgesic effects on neuropathic pain but also for improvement ef-
fects on both ADL and QOL, such as depression, anxiety, and sleep disorder
associated with neuropathic pain. Therefore, pregabalin is recommended as the
first-line drug.

The level of recommendation and the summary of overall evidence : 1A

Comments :

Nete 1 inhibits the release of excitatory neurotransmitters by com-

Pregabalin
bining with @, subunits of voltage-dependent Ca®" channel in the central
nervous system and shows significant analgesic effects, compared to placebo,
on postherpetic neuralgia'®, pain and numbness associated with diabetic neu-
ropathy”, and pain after spinal cord injury”. Neuropathic pain is complicated
by various comorbidities other than pain, such as sleep disorder, decreased ac-
tivity level, depression, anxiety, dry month, and loss of appetitite”, and the con-
dition can be aggravated when a negative spiral of ADL and QOL is formed
by these factors. Of these, approximately 60% of patients with neuropathic
pain complain of moderate or severe sleep disorder, and their QOL has been
severely affected. Pregabalin is not only shown to be effective for sleep disor-
der associated with neuropathic pain®® but also on depression and anxiety as-
sociated with neuropathic pain, leading to remarkable improvement in ADL
and QOL. Considering these clinical efficacy, pregabalin has been consistently
recommended as the first-line drug in various management plans.

The Ca*" channel a,0 a ligands, other than pregabalin, include gabapentin “?
and gabapentin enacarbil "2 Gabapentin is shown to be effective for multiple
types of neuropathic pain and on improvement of QOL, and is considered as
the first-line drug in overseas countries’ . Gabapentin enacarbil is a new drug
in Japan with which only a few reports are available for neuropathic pain.
However, the results of these studies have been suggesting potential efficacy
of this drug on neuropathic pain, as well as efficacy in patients whose condi-

tions have been resistant to gabapentin®”. It requires attentions however as
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neither one of these drugs has been approved as analgesics.
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NNT : number needed to
treat

Number of patients that
need to be treated in order
for one to benefit.

SNRI : serotonin-noradrena-
line reuptake inhibitor

TCA : tricyclic antidepressant

NNH : number needed to
harm

RCT : randomized controlled
trial

II. Pharmacotherapies for neuropathic pain

15. Tricyclic antidepressant

CQ18 : Are tricyclic antidepressants effective for neuropathic pain ?

NNT for neuropathic pain is the lowest with tricyclic antidepressants, and
those of strong opioid and tramadol are almost equivalent. NTTs of SNRI, gab-
apentin and pregabalin are slightly higher than that of tricyclic antidepressants
(TCA). TCA is one of the most effective drugs for neuropathic pain and is ef-
fective for the treatment.

The level of recommendation and the summary of overall evidence : 1B

Comments :

For the efficacy of analgesic drugs, NNT and NNH of TCAs for neuropathic
pain in a systematic review published in 2015 " were reported to be 3.6 and
13.4, respectively.

NNT is quantified by a stochastic index “how many patients need to be
treated in order for one patient to achieve reduction of pain by more than
50%" . Thus, NNT is a useful index to take a general view of analgesic effects
of various drugs. However, it should be noted that NNT is not an absolute in-
dex which can be used in the actual clinical practice as each designs of ran-
domized controlled trials (RCTs) had been heterogeneous, the duration of the
study period was too short in most of the RCTs, and the goal of the treatment
for neuropathic pain is not only to relieve the pain but also to improve ADL
and QOL ; moreover, although 50% pain intensity reduction is included as the
efficacy criteria of NNT, even 30% pain intensity reduction could be meaning-
ful in terms of QOL. This would apply to NNH, which is an index for adverse
reactions.

It has been shown in RCTs that TCAs induce significant analgesic effects
for a variety of peripheral and central neuropathic pain such as painful diabetic
neuropathy” ", postherpetic neuralgia®®, pain after traumatic nerve injury”,
central post-stroke pain'”, and pain after spinal cord injury'’. It has been also
revealed that analgesic effects of TCAs are not related to the antidepressant
effects, and that analgesic effects can be obtained at a lower dose in a shorter
period of time compared to the antidepressant effects.

The major mechanism of analgesic effects is activation of the descending
pain inhibitory system through the serotonin—noradrenaline reuptake inhibi-
tion. In addition, NMDA receptor antagonistic action and Na' channel blocking
action are involved*'. Adverse reactions include anticholinergic effects such

as dry month and constipation ; attention is needed for cardiotoxicity as



15. Tricyclic antidepressant

well'™ With higher quality evidences and lower price, TCAs are considered

more cost-effective than antidepressants or anti-epileptic agents''®.

CQ19 : What kind of drugs are included in the tricyclic antidepressants
(TCAs) ? How can we differentiate them when we use?

Tricyclic antidepressants (TCAs) can be classified into tertiary amine TCAs
(amitriptyline, imipramine, clomipramine) and secondary amine TCAs (nortrip-
tyline, desipramine), which are active metabolites of the tertiary amine TCAs.
The analgesic effects are slightly more prominent in the tertiary amine TCAs,
while the tolerability for adverse reactions is greater in the secondary amine
TCAs.

The level of recommendation and the summary of overall evidence : 1B

Comments :

For TCAs, there are tertiary amine TCAs (amitriptyline, imipramine, clomip-
ramine) which induce well-balanced serotonin—noradrenaline reuptake inhibi-
tion, and secondary amine TCA (nortriptyline, desipramine) which inhibits rela-
tively selective noradrenaline reuptake. Although the tertiary amine TCAs
may be slightly superior in analgesic effects over the secondary amine TCAs
(NNT for painful polyneuropathy : 2.1 vs 2.5, NTT for postherpetic neural-
gia : 2.5 vs 3.1) the incidence of adverse reactions is higher ; the secondary
amine TCAs are superior in terms of tolerability. It is worth trying to switch
TCAs to obtain better analgesic effects or to reduce adverse reactions when
either one of the TCAs was ineffective or when tolerability was too low for ad-
verse reactions. The administration can be started at a low dose of 10-25 mg/
day (10 mg/day in elderly patients) and gradually increase up to 25-150 mg/
daylS,l7,l8J'

Note 1

Amitriptyline
There are some RCTs which show analgesic effects of amitriptyline’ """
and the quality of evidence is moderate". Most of the studies were conducted
in small-scale and there was a risk of bias. However, the quality of the studies
was satisfactory. Although amitriptyline is effective for neuropathic pain and is
the first-line drug, not many patients can achieve adequate pain relief'””.

Imipramine M2

Imipramine is a tertiary amine TCA, as amitriptyline, and effective for neu-
ropathic pain. The analgesic effects of imipramine have been reported in some

RCTs™*'. However, the evidence level was low due to small sample size and
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Note 1 : Amitriptyline :
approved and marketed as
an antidepressant and a
treatment for enuresis. In
August 2015, “peripheral
neuropathic pain” was added
as an indication.

Note 2 : Imipramine :
approved and marketed as
an anti-depressant and a
treatment for enuresis; off-la-
bel use is allowed occasion-
ally for depressive symptoms
associated with chronic pain.
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Note 3 : Clomipramine :
approved and marketed as
an anti-depressant, a
treatment for enuresis and
cataplexy of narcolepsy ;
off-label use is allowed
occasionally for depressive
symptoms associated with
chronic pain.

Note 4 : Nortriptyline :
approved and marketed as
an anti-depressant. off-label
use is allowed occasionally
for depressive symptoms

associated with chronic pain.

II. Pharmacotherapies for neuropathic pain

short duration of the observation periodw.

Clomipramine "**

Analgesic effects of clomipramine have been reported in RCT?. However,
the evidence level was low due to small sample size and short duration of the
observation period. Clomipramine is the only TCA drug which can be adminis-

tered intravenously ; it can be used when a rapid effect is required or when an

. . . . 26'27
oral intake is ineffective® .

Note 4

Nortriptyline

Nortriptyline is a major metabolite of amitriptyline with less adverse reac-
tions. Analgesic effects of nortriptyline have been studied in some RCT, though
the efficacy varied among these studied®*”. In any of the RCT, the evidence
level was low due to small sample size and short duration of the observation
period. Nortriptyline should not be used as the first-line drug for neuropathic
pain ; it can be used when a patient did not respond to any other TCAs™/

Desipramine

Efficacy for postherpetic neuralgia and painful diabetic neuropathy has been
shown in RCT**. As a secondary amine TCA, desipramine may also induce
analgesic effects, which are similar to those of imipramine. However, it is no
longer available in the market, and prescription is not currently allowed in Ja-

pan.
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16. Serotonin—noradrenaline reuptake inhibitor (SNRI)

16. Serotonin—-noradrenaline reuptake
inhibitor (SNRI)

CQ20 : Are SNRiIs effective for neuropathic pain?

Duloxetine which is one of the serotonin—noradrenaline reuptake inhibitor is
recommended as efficacy was observed for painful diabetic neuropathy with
high level of evidence. Venlafaxine may be effective for peripheral neuropathic
pain".

The level of recommendation and the summary of overall evidence : 1A

Comments :

SNRIs act on serotonin system and noradrenalin system involved in the de-
scending pain inhibitory system and inhibits serotonin—noradrenaline reuptake.
It is considered that analgesic effects are induced when serotonin and nor-
adrenaline levels increase between synapses, and serotonin and noradrenaline
neurotransmissions are intensified. There are less adverse reactions induced
by anticholinergic effects such as dry mouth or orthostatic hypotension, com-
pared to TCAs. Attention is needed for nausea, however.

For one of the SNRIs, duloxetine ", many RCTs were conducted for pain-
ful diabetic neuropathy, and high efficacy was observed””. According to the
Cochrane Database of Systematic Reviews, improvement of pain by 50% or

N 2
e 2 compared to

more was observed with duloxetine at 40, 60 and 120 mg
placebo, during the 12-week observation period ; however, there was no cor-
relation between the dose and the degree of improvement. In addition, items
for physical functions evaluated by SF-36 were significantly improved with
duloxetine at 60 mg and 120 mg compared to placebo during the 12-week ob-
servation period” .

It has been also reported in RCTs that duloxetine is effective for peripheral
neuropathy associated with multiple sclerosis’ and central post-stroke pain® :
further evaluations are needed.

Venlafaxine “°*¢*

, which is highly recommended in major overseas guidelines,
has been approved in Japan as an antidepressant. In RCT for painful diabetic
neuropathy, decrease in pain intensity of 50% or more was observed in 56% of
patients treated with oral venlafaxine (150-225 mg) and in 34% of patients who
received placebo ; NNT of venlafaxine was 4.5, There was also a RCT com-
paring venlafaxine with imipramine'”, although the level of evaluation was low
in Cochrane Database of Systematic Reviews". It appears that efficacy evalua-

tion would be difficult in Japan as it is not very commonly prescribed for neu-
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Note 1 : Duloxetine :
approved for depression,
chronic low back pain, pain-
ful diabetic neuropathy. For
precautions when using this
drug for pain, appropriate-
ness of administration of this
drug should be judged
carefully taking into
consideration the risk of
developing psychiatric symp-
toms such as suicidal
ideation, suicidal attempt,
hostility and aggression.

Note 2 : Duloxetine 120mg
has not yet been approved in
Japan

Note 3 : Venlafaxine :
approved as an anti-depres-
sant; not approved as for
neuropathic pain yet
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ropathic pain.

As for milnacipran, there is no RCT reported for neuropathic pain.
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17. Extract from inflamed cutaneous tissue of
rabbits inoculated with vaccinia virus

CQ21 : What are the features of the extract from inflamed cutaneous
tissue of rabbits inoculated with vaccinia virus?

It requires a certain length of time until analgesic effects appear ; hence, it
is desirable to continue the administration for more than 4 weeks in order to
evaluate the effects. The incidence and severity of adverse reactions is low and
mild, respectively.

The level of recommendation and the summary of overall evidence : 2B

Comments :

The extract from inflamed cutaneous tissue of rabbits inoculated with vac-
cinia virus is a preparation containing non—proteinogenic physiologically active
substance extracted from inflamed cutaneous tissue of rabbits inoculated with
vaccinia virus. There is no description of the generic name as no single active
ingredient, which induces analgesic effects by itself, has been identified. Prima-
ry pharmacological actions include activation of the descending pain inhibitory
system, anti-inflammatory effects, inhibition of a release of excitatory neuro-
peptides, inhibition of sympathetic nerves, improvement of blood flow, and neu-
roprotective effects".

Clinical studies were conducted in Japan in patients with neuropathic pain
such as postherpetic neuralgia and painful diabetic neuropathy, and the analge-
sic effects of this preparation were demonstrated””. In a RCT conducted in
228 patients with postherpetic neuralgia, significant improvement of pain was
observed in a group which received 4 tablets per day (two tablets twice daily),
for 4 weeks, compared to the group which received placebo”. Also in a case-
series study conducted in 36 patients with painful diabetic neuropathy, it was
reported that spontaneous pain and numbness improved in more than 65% of
the patients after 8 weeks of the administration®.

This preparation is characterized, in addition to the analgesic effects, by
very high tolerability with no serious adverse reaction. There is no precaution
required for concomitant use of other drugs as it does not interact with any
drugs. Four tablets per day, two tablets twice daily in the morning and one in
the evening, are administered orally to adult patients for postherpetic neuralgia
and pain which is likely to become chronic (e.g. low back pain, cervicobrachial
syndrome, scapulohumeral periarthritis, and osteoarthritis). The administration
should not be continued aimlessly if no effect was observed for 4 weeks”.

Note 1 : Extract from
inflamed cutaneous tissue of
rabbits inoculated with
vaccine virus : approved for
post-herpetic neuralgia, low
back pain, cervicobrachial
syndrome, scapulohumeral
periarthritis, osteoarthritis
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18. Opioid analgesics [weak] :
Tramadol

CQ22 : What is the recommendation of tramadol for neuropathic pain?

For tramadol, efficacy has been shown for postherpetic neuralgia and painful
diabetic neuropathy with improvement effects on QOL. Compared to other opi-
oid analgesics, tramadol induces far less addiction and appears to be relatively
safe. For long-term use, it is desirable to receive a collaborative consultation
from a pain management specialist. Tramadol should be recommended as a
second-line drug for neuropathic pain.

The level of recommendation and the summary of overall evidence : 1A

Comments :

Tramadol " acts as a pt-opioid receptor agonist and as a SNRIL The affinity
(Ki) of tramadol opioid structure for p—, 0- and k-opioid receptors is far less
than that of morphine, and the affinity of tramadol amine structure for a mono-
amine pump is far less than that of imipramine, which is a tricyclic antidepres-
sant. Therefore, analgesic effects of tramadol can be considered as the product
of synergistic effects induced by the actions of a p—opioid receptor agonist and
SNRI. Analgesic effects of tramadol cannot be completely inhibited, even if a
p-opioid receptor antagonist, naloxone, was administered. Although tramadol
is regarded as an opioid analgesic [weak], it is different from other opioid anal-
gesics [weak, moderate] such as pentazocine or buprenorphine. Tramadol and
its metabolites act as full agonists for p—-opioid receptors ; there is no ceiling
effect on analgesic effects for nociceptive pain, and the analgesic effects would
be observed dose-dependently (however, as there is a risk of convulsion at a
high dose, the upper limit of its dose has been set at 400 mg/day for clinical
use). Out of all types of neuropathic pain, analgesic effects were observed for
painful diabetic neuropathy'? and postherpetic neuralgia® along with improve-
ment effects on QOL. Although development of addiction is relatively rare for
an opioid analgesic”, attention is required for a long-term use. Hence, it is de-
sirable to use it for relatively a short-term®. Adverse effects (e.g. constipation,
sleepiness, vomiting) induced by tramadol are weak, in general, than those of
other opioid analgesics. Tramadol is superior to the other opioid analgesics due
to its analgesic effects and improvement effects on QOL. However, as there is
a safety concern for a long-term use, tramadol is recommended as a second-—
line drug rather than a first-line drug”.

As with many other opioid analgesics and antidepressants, tramadol is me-
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tabolized by cytochrome P450 (CYPs) ; of these, the most important types are
CYP2D6, CYP3A4, and CYP2B6. Therefore, adequate attention is required
when tramadol is being used concomitantly with other drugs or food which
may affect CYPs.

Tramadol preparations are available in Japan for oral and intravenous ad-
ministrations. There are three forms of oral drugs : acetaminophen combina-
tion tablets, orally disintegrating (OD) tablets, and sustained release tablets.
There are 2 dose of orally-disintegrating tablets : 25 mg and 50 mg, and the
pharmacokinetics of these forms are almost equivalent to each other ; namely,
rapid-releasing. Acetaminophen combination tablets are fast-releasing drugs
containing 37.5 mg of tramadol. The dosages of the sustained-release tablets
are 100 mg. When using tramadol, it is desirable to administer in dose—escala-
tion manner starting from a small amount so that higher tolerability will be
achieved. After introducing/dose-escalating the rapid-release drug, it can be
switched to a sustained-release drug. This is an idealistic way to maintain
medication adherence.

Indications for its injection form are limited to postoperative pain and cancer
pain, and for the method of administration, only intramuscular injection is per-

formed.
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19. Opioid analgesics [moderate] :
Buprenorphine

CQ23 : What are the features of buprenorphine ?

Buprenorphine is clinically a full agonist for p(—opioid receptors, and there
seems to be no problem using this drug concomitantly with other opioids. It
does not induce respiratory depression, immunosuppressive action, or hypogo-
nadism either ; hence, it is an opioid relatively safe even for elderly people to
use.

The level of recommendation and the summary of overall evidence : none

Comments :

Buprenorphine used to be considered as a partial agonist for p—opioid recep-
tors, which could not be used concomitantly with other opioids or there was a
ceiling effect for its action. However, the results of a recent study conducted in
humans using radioisotope labeling with buprenorphine revealed that, even
though it is a partial agonist iz vitro, clinically it can be a full agonist for anal-
gesic actions, which can induce a full pain relief with less than 100% of ©-opi-
oid receptor occupancy”. Also in a study of interactions with other ft—opioid
receptor agonists using the tail flick test, additive or synergistic analgesic ef-
fects were observed with morphine, oxycodone and hydromorphine”, suggest-
ing that there would be no problem using this drug concomitantly with other

3-5)

opioids” ™. It has been also suggested that, although there is no ceiling effect

for pain relief with buprenorphine, there is for respiratory depression ; in other
words, even if respiratory depression occurred, it could be controlled by a high

dose administration of naloxone. Hence, it may be an opioid which can be used
safely in clinical practice. *”
In addition, it does not induce neither immunosuppressive effects, compared

1" nor hypogonadism'”. Constipa-

.. . . 16-18)
and decreased cognitive function are rare for adverse reactions™'?,

to morphine, oxycodone, and fentany
tion]3*15)
and antihyperalgesia effects are observed instead of hyperalgesia which is in-
duced by other opioids'’. It is an opioid which can be used safely even in high-
risk chronic—pain patients such as those with renal dysfunction or elderly pa-
tients™*".

Buprenorphine preparations available in Japan are injection (indications in-
clude postoperative pain, cancer pain, chest pain associated with myocardial in-
farction), suppository (indications include postoperative pain, cancer pain), and

patches (chronic pain associated with osteoarthritis and low back pain) : indica-
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II. Pharmacotherapies for neuropathic pain

tions described in the drug information must be complied for each product.

CQ24 : Is buprenorphine effective for neuropathic pain?

Buprenorphine can be effective for neuropathic pain in both animal studies
and clinical studies. Its action mechanism seems to involve antihyperalgesia ef-
fects or inhibition of diffuse noxious inhibitory controls (DNIC).

The level of recommendation and the summary of overall evidence : 2C

Comments :

It has been reported in animal studies that subcutaneous injection of bu-
prenorphine is effective for neuropathic pain. Significant improvement was ob-
served in mechanical and cold allodynia or hyperalgesia in neuropathic rats af-

ter spinal cord injury®

, and in diabetic peripheral neuropathy rats, significant
improvement was observed in mechanical hyperalgesia™’.

In clinical studies of buprenorphine, there are many reports which state that
it was effective for chronic pain including nociceptive pain. In addition, there
are 2 reports which exclusively demonstrated efficacy for neuropathic pain in
clinical studies. In a double blind randomized study conducted in patients with
pain after thoracotomy, intravenous (i.v.) administration of buprenorphine was
effective for reduction of pain®’. It was also effective in approximately 40% of
patients with central neuropathic syndrome, who did not respond well to the
other opioids.

It is considered that antihyperalgesia effects and inhibition of DNIC have
been involved in the pain-relief mechanism of buprenorphine for neuropathic
pain. Unlike any other opioids, buprenorphine inhibits hyperalgesia secondary
to the CNS sensitization'”. In a study using rats®’, administration of low-dose
buprenorphine inhibited DNIC.

CQ25 : What is efficacy of buprenorphine patch for neuropathic pain?

Effectiveness of buprenorphine patch for neuropathic pain may be valid ac-
cording to the results of open-label studies and case reports. However, further
studies will be necessary in the future as there has been no RCT conducted so
far on this potential.

The level of recommendation and the summary of overall evidence : 2C

Commens :
Effectiveness of buprenorphine patch for chronic non-cancer pain and chron-
ic cancer pain has been demonstrated in two randomized control clinical stud-
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- 26-27) . . . . . . . ..
ies” “". The subjects investigated in these studies had various chronic pain in-

cluding neuropathic pain ; out of 294 patients included in these two studies,
only 52 patients had received diagnoses of neuropathic pain. Therefore, evalua-
tions should not be made only for neuropathic pain. Currently, there is no ran-
domized controlled clinical study which were conducted only in patients with
neuropathic pain who had been treated with buprenorphine patch.
Effectiveness of transdermal absorption buprenorphine preparation for neu-
ropathic pain has been demonstrated in an open-label study and in a case re-

28.29)
port form®*.

According to the reports of Rodriguez-Lopez®

, In an open-label study of
buprenorphine patch for neuropathic pain, a significant decrease of VAS (55%,
p<<0.001) was observed after 8 weeks in 237 patients with neuropathic pain
(patients with sciatic nerve pain 30%, persistent postoperative pain on shoul-
ders 13%, postherpetic neuralgia 12%, etc.). The effectiveness of this treatment
was also suggested in a case report form.

In an open-label clinical study conducted in 30 patients with chronic painful
neuropathyso‘), decrease of VAS was observed in approximately 40% of these

® In prospective, noninterventional and postmarketing studies, 23 out

patients
of 37 patients who had shown in significant effects with conventional analgesic
treatment and changed analgesics after a month were able to withdraw or re-
duce concomitant drugs by using buprenorphine patch.*=”

There are many case reports available for patients with neuropathic pain
who had used the buprenorphine patch. These reports included both central

32,33 .
) postherpetic neural-

and peripheral neuropathic pain such as thalamic pain
gia®, trigeminal neuralgia®, tic douloureux associated with multiple sclero-

sis®, FBSS™, and lumbar radiculopathy after aortofemoral bypass™.

CQ26 : What about safety and tolerability of buprenorphine patch?

Buprenorphine induces fewer serious adverse reactions, such as respiratory
depression, compared to other opioids, suggesting better tolerability.
The level of recommendation and the summary of oversll evidence : 1B

Comments :

For safety of buprenorphine patch in patients with chronic pain including
nociceptive pain, there are reports of adverse reactions induced by opioids, and
adverse reactions specifically induced by patches. In a RCT conducted in 315
patients with osteoarthritis, there was no significant difference observed in in-
cidence of adverse events between the placebo group and the treatment
group ; the events most commonly reported included nausea/vomiting, head-
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ache, dizziness and somnolence, as well as pruritus and rash at the site where
the patch had been applied®. Similarly, in an open-label clinical study compar-
ing buprenorphine patch with tramadol preparation in osteoarthritis patients,
there was no significant difference in incidence of adverse events. Also, in clini-
cal studies conducted in Japan, the significant difference was not observed ei-
ther in incidence of adverse events between the treatment group and the pla-

% In a long-term open-label clinical study conducted in Japan,

cebo group
adverse events such as nausea, pruritus at the site of treatment, constipation,
vomiting, somnolence, erythema at the site of treatment, decreased body
weight, dizziness, contact dermatitis, loss of appetite, and insomnia occurred at
high incidence (more than 10%). However, none of these were serious, and only
weak or moderate adverse events were observed in association with the opioid
or with the patch, suggesting that the treatment was highly safe®*".

Although it has been considered that opioids would decrease driving ability,
there was no significant difference observed between the buprenorphine patch
group and the healthy match group in a prospective noninferiority study using
the Vienna test system (VTS). The VTS is a test used in Germany to measure
driving ability, and the test items include the reaction time under pressure, at-
tention, visual orientation, motor control, and the level of arousal’’.

Buprenorphine was not removed by hemodialysis as long as it was at the
clinical level”. Hence, dose adjustment would not be needed up to 70 pg/hr
even in patients with renal dysfunction*.

With regard to respiratory depression, buprenorphine will be able to relieve
pain without causing a remarkable decrease in respiratory rate with its ceiling
effect®”, unless it is induced by concomitant treatments such as benzodiaze-
pines, muscle relaxants, or alcohol. Therefore, attention is required in these
conditions™ .

For hypogonadism, a decrease in the plasma testosterone level was detected
as with other opioids in an animal study using male rats, though there was no
effect observed, unlike other opioids, in the intracranial (diencephalic) testoster-
one level. As clinical data, there is a report that no significant change was ob-
served in the blood testosterone or cortisol level in both males and females of
60 patients who had been treated with the buprenorphine patch for 6
months™ .

With regard to the safety of the buprenorphine patch in elderly patients, it
has been reported in a study conducted in a total of 82 patients that no signifi-
cant difference was observed in efficacy or safety between the group older
than 65 years of age (the mean age 74.3 years, 30 patients) and the group
younger than 65 (the mean age 51 years, 51 patients)”. In addition, it has been

also reported in another study that there was no increase observed in the



number of adverse reactions in elderly patients even when comparisons were
made among groups : younger than 65 years old, between 65 and 75 years old,
and over 75 years old ; therefore, no dose-adjustment was necessary
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20. Opioid analgesics [strong] :
Fentanyl, etc.

CQ27 : Are strong opioid analgesics effective for neuropathic pain?

Although efficacy of short-term administration of strong opioid analgesics
has been observed for neuropathic pain, its tolerability for adverse reactions is
not satisfactory. For long-term administration of strong opioid analgesics, there
are concerns regarding addiction, etc. Therefore, the treatment should be pro-
vided to strictly selected patients by a pain management specialist, who has
adequate knowledge of opioids, when considering this treatment.

The level of recommendation and the summary of overall evidence : 2C

Comments :

Before considering the efficacy of strong opioid analgesics in neuropathic
pain, we should realize the fact” that the analgesic effects of strong opioids are
equivalent to those of other drugs.

The efficacy of strong opioid analgesics for neuropathic pain has been con-
firmed in many studies. There are also many guidelines which recommend
strong opioid analgesics for neuropathic pain. Although these drugs will be se-
lected when other treatments are ineffective in neuropathic pain, it is risky to
consider them as the last option. Instead, it should rather be regarded as one
of the possibilities which need to be carefully evaluated before being selected.
When considering the use of strong opioid analgesics for patients with neuro-
pathic pain, it is desirable that this treatment be prescribed by a pain manage-
ment specialist who has adequate knowledge of opioid treatments to strictly
selected patients, for the following reasons.

1) There are limited numbers of efficacy reports available for strong opioid
analgesics.

ii) The incidence of adverse reactions is high in strong opioid analgesics.

iii) Prolongation and dose escalation of strong opioid analgesics induce a va-

riety of problems which decrease the patients’ QOL.

iv) It has been reported that strong opioid analgesics would never improve

physical functions.

v) There has been no systematized study conducted for long-term adminis-

tration.

vi) There is no report available which states that strong opioid analgesics

are more effective than the other drugs.

vii) The abuse of and psychological dependence on strong opioid analgesics
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have been social issues in some countries.

According to the report of a systematic review on efficacy of strong opioid
analgesics in neuropathic pain”, efficacy of these drugs has been confirmed
only for the short-term use, compared to placebo. However, its tolerability for
adverse effects is considered poor.

The strong opioid analgesics suggested by WHO, which are currently avail-
able for clinical use in Japan, include morphine, the most commonly used opi-
oid, and alternative drugs such as oxycodone, fentanyl, methadone, pethidine
and tapentadol. However, the use of these drugs are limited in Japan by indica-
tions written on the drug information for each product ; not all the strong opi-
oid analgesics available for clinical use can be used for the treatment of neuro-
pathic pain.

In order to adhere to the statement “maintain the prescription, use and the
order of opioid analgesics in Japan”, which is one of the three objectives pre-
sented in the “Guidelines for Prescribing Opioid Analgesics for Chronic Non-
cancer Pain” issued by Japan Society of Pain Clinicians, the strong opioid anal-
gesics to be used for neuropathic pain must be restricted to a certain types of
morphine and fentanyl, which can be effective for non-cancer chronic pain,
based on indications written on the drug information.

The morphine preparations available for non—-cancer neuropathic pain in Ja-
pan include morphine hydrochloride powder and tablets, and fentanyl patch
(for 1-day and 3-days), the only fentanyl preparation that can be used. No oth-
er drugs have been approved for this treatment. Upon selection of the fentanyl
patch, the following condition needs to be complied ; “it should be used only to
control cancer pain and chronic pain which require continuous administration
of opioid analgesics in a patient whose tolerability has been confirmed by ad-
ministration of other opioid analgesics for a certain period of time” as described
in the drug information.

The detailed information for the prescription of strong opioid analgesics can
be obtained in the “Guidelines for Prescribing Opioid Analgesics for Chronic
Non-cancer Pain” issued by Japan Society of Pain Clinicians.
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Table 5 First-line, second-line and third-line drugs for neuropathic pain

II. Pharmacotherapies for neuropathic pain

21. Type and usage of selective drugs

Drug name

First-line drug
Amitriptyline

Dosage form

Per-oral drug

Type

TCA, tertiary amine

Nortriptyline

Per-oral drug

TCA, tertiary amine

Imipramine

Per-oral drug

TCA, secondary amine

Specific usage

Initial dose 10 mg/day,

maximum 150 mg

Once daily, before bedtime
Increase 10-25 mg every 3-7 days

Gabapentin

Per-oral drug

Ca®* channel a0 ligand

Initial dose 100-300 mg/day,
maximum 3,600 mg

1-3 times/day

Increase 100-300 mg every 1-7 days

Pregabalin

Per-oral drug

Ca®* channel a0 ligand

Initial dose 25-150 mg/day,
maximum 600 mg

1-3 times/day

Increase 25-150 mg every 3-7 days

Duloxetine

An extract from inflamed
cutaneous tissue of rabbits
inoculated with vaccinia virus

Per-oral drug

Per-oral drug
(injection)

SNRI (seritonine-noradrerline
reuptake inhibitor)

active substance

Initial dose 20 mg/day,
maximum 60 mg
Once daily, after breakfast

Second-line drug

Non-proteinogenic physiologically

4 tablets (16 unites)/day
Twice daily

tramadol/acetaminophen
combination

Per-oral drug

Opioid + acetaminophen

Initial dose 1-4 tablets/day,
maximum 8 tablets
1-4 times/day

Tramadol

Per-oral drug
(injection)

Opioid

Initial dose 25-100mg/day,
maximum 400 mg
1 ~ 4 times/day

Third-line drug

suppository,
injection

Buprenorphine Patch Opioid Initial dose 5 mg/day,
(suppository, maximum 20 mg
injection) Once in 7 days
Fentanyl 1-day patch Opioid Establish the initial dose by calculat-
(injection) ing from the opioid dose used before
switching the treatment. The maxi-
mum dose is 120 mg/day converted
from morphine hydrochloride.
Fentanyl 3-day patch Opioid Establish the initial dose by calculat-
(injection) ing from the opioid dose used before
switching the treatment. The maxi-
mum dose is 120 mg/day converted
from morphine hydrochloride.
Morphine Per-oral, Opioid Initial dose 10mg/day,

maximum 120mg/day
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Judgment period for
treatment effect

First-line drug

6-8 weeks; the
maximum tolerable
dose for at least 2
weeks

Indications

Depression, peripheral neuropathic
pain

Depression

Depression, enuresis

Adverse effects

Anti-cholinergic effect, QT prolongation, suicide risk
Contraindications : glaucoma, prostate hypertrophy,
cardiac diseases

Less adverse events with secondary amine

Attention required when used concomitantly with tramadol

In addition to 3-8 weeks
of dose-escalation
period, 2 more weeks at
the maximum dose

Refractory epilepsy

Sleepiness, dizziness, periphera edema, increased body
weight

A small dose shoud be used in patients with renal
dysfunction.

fibromyalgia, chronic low back pain

4 weeks Neuropathic pain, pain associated
with fibromyalgia
4 weeks Depression, diabetic neuropathy, Nausea

TCA, attention required when used concomitantly with
tramadol

Second-line drug

4 weeks Post-herpetic neuralgia, low back Nausea, sleepiness : incidence is below 0.1%, high
pain, cervicobrachial syndrome, tolerability
scapulohumeral periarthritis, knee
osteoarthritis
4 weeks Chronic pain, pain after tooth Nausea/vomiting, constipation, somnolence
extraction Attention required when used concomitantly with SSRI,
SNRI, TCA and acetaminophen
4 weeks Cancer pain, chronic pain Nausea/vomiting, constipation, somnolence

Attention required when used concomitantly with SSRI,
SNRI and TCA.

Third-line drug

4 weeks Chronic pain difficult to treat with Nausea/vomiting, constipation, somnolence, respiratory
non—-opioid analgesic control
(osteoarthritis, low back pain)

4 weeks Chronic pain and cancer pain Nausea/vomiting, constipation, somnolence, respiratory
difficult to treat with nonopioid depression
analgesic
Can be used just by switching from
other opioids

4 weeks

4 weeks Cancer pain, chronic pain Nausea/vomiting, constipation, somnolence, respiratory

depression
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RCT : randomized controlled
trial

SSRI : selective serotonin
reuptake inhibitor

Note 1 : Paroxetine
hydrochloride : approved

and marketed for depression,

depressive state, panic
disorder, social anxiety
disorder, obsessive-compul-
sive disorder, and posttrau-
matic stress disorder

Note 2 : Citalopram :
approved and marketed for
depression and depressive
state

Note 3 : Fluvoxamine
maleate : approved and
marketed for depression,
depressive state, obses-
sive-compulsive disorder,
and social anxiety disorder

Note 4 : Sertraline hydro-
chloride : approved and
marketed for depression,
depressive state, panic
disorder, and posttraumatic
stress disorder

Note 5 : Mirtazapine :
approved and marketed for
depression, depressive state

II. Pharmacotherapies for neuropathic pain

22. Other antidepressants

CQ28 : Are antidepressants other than tricyclic antidepressants and
SNRiIs effective for neuropathic pain?

Compared to the antidepressants other than tricyclic antidepressants and
SNRIs, there are less high-quality randomized controlled trials (RCTs) avail-
able ; hence, the level of recommendation for efficacy for neuropathic pain is
low. These can be used as alternative options for patients who did not respond
well to the standard treatment. However, attention is required when using a
large amount of or multiple kinds of selective serotonin reuptake inhibitors
(SSRIs) or when using a tramadol preparation concomitantly, as a risk of devel-
oping serotonin syndrome may increase.

The level of recommendation and the summary of overall evidence : 2C

Comments :

SSRIs induces analgesic effects by activating the descending pain inhibitory
system with serotonin reuptake inhibition.

Proxetine hydrochloride "'

In a RCTY conducted in 19 patients with painful diabetic neuropathy, admin-
istration of paroxetine 40 mg significantly relieved neuropathic symptoms, al-
though it was not as effective as imipramine (blood concentration 400-600 «M).

Escitalopram “°?

In a RCT? conducted in 41 patients with painful polyneuropathy, significant
analgesic effects were observed with administration of escitalopram 20 mg
compared to placebo. However, it should not be recommended as the standard
treatment for neuropathic pain as the number of patients who clinically re-
sponded to the treatment was limited.

Note 3 Note 4

Fluvoxamine maleate and sertraline hydrochloride
No clinical study has ever been conducted to present analgesic effects of
these products for neuropathic pain inside and outside the country. Hence,
there is no rationale for recommending these drugs for neuropathic pain.
Noradrenergic and specific serotonergic antidepressant (Mirtazapine) "¢ *
No clinical study has ever been conducted to present analgesic effects of

mirtazapine for neuropathic pain inside and outside the country. Hence, there



22. Other antidepressants 207

is no rationale for recommending this drug for neuropathic pain.

SSRIs and mirtazapine can be used as alternative options for patients who
did not respond well to the first, second and the third-line drugs. However, at-
tention is required when using a large amount of or multiple kinds of SSRIs or
when using a tramadol preparation concomitantly, as a risk of developing sero-
tonin syndrome may increase.
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Note 1 : Carbamazepine :
Approved and marketed for
epilepsy, manic psychosis,
and trigeminal neuralgia

Note 2 : Oxcarbazepine :
not approved in Japan.

NNH : Number needed to
harm (Number of patients
that need to be treated in
order for one to develop an
adverse event).

TEN : toxic epidermal
necrolysis

Note 3 : Sodium val-
proate : approved and
marketed for epilepsy and
manic psychosis

II. Pharmacotherapies for neuropathic pain

23. Anti—epileptics

CQ29 : Are anti-epileptics other than pregabalin/gabapentin effective for
neuropathic pain compared to placebo?

There are less high—-quality randomized placebo controlled studies (RCTs)
with high quality of evidence conducted for anti-epileptics other than pregabalin/
gabapentin (carbamazepine, lamotrigine, topiramate, sodium valproate, clonaze-
pam) compared to pregabalin/gabapentin, and for efficacy of these products for
neuropathic pain, the results were not consistent among these studies. Al-
though these products can be used as alternative options for patients who did
not respond well to pregabalin/gabapentin, adequate attention is required when
using these products as serious adverse reactions may develop.

The level of recommendation and the summary of overall evidence : 2C

Comments :
Carbamazepine "'

It blocks Na™ channels and enhances Na " -channel inactivation.. Although its
efficacy has been established for the trigeminal neuralgial), there are not many
reports on efficacy for neuropathic pain other than trigeminal neuralgia. Hence,
the level of recommendation is low in the systematic review 2. In an RCT?
conducted for central post-stroke pain, there was no significant difference in
analgesic effects between carbamazepine 800 mg/day and placebo. In one of
the three RCT"® conducted for painful diabetic neuropathy, a significant dif-
ference was observed in analgesic effects between oxcarbazepine "2 1,800 mg/
day and placebo, while in other two RCTSs, no significant effect was observed
with oxcarbazepine 600-1,800 mg/day in analgesic effects compared to place-
bo. The NNH of carbamazepine/oxcarbazepine as a whole was 5.5 ; the safety
level was low. Adverse effects of carbamazepine include dizziness, lightheaded-
ness, aplastic anemia, agranulocytosis, toxic epidermal necrosis (TEN), and Ste-
vens—Jonson syndrome.

Sodium valproate "'¢?

It has been believed to enhance pre— and post-synaptic GABAergic effect.
Efficacy of sodium valproate 1,000-2,400 mg/day for analgesic effects varied
among studies. In an RCA” conducted for pain after spinal cord injury, no effi-
cacy was observed for sodium valproate at 2,400 mg/day. In two out of three
RCT*' for painful diabetic neuropathy, higher analgesic effects were observed
with sodium valproate 1,000-1,200 mg/day compared to placebo. Also in a RCTY
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conducted for postherpetic neuralgia, higher analgesic effects were observed
as well for sodium valproate 1,000 mg/day compared to placebo. However, the

8.,9,11)
were from the same

efficacy of sodium valproate observed in these RCTs
group ° the results might have been biased due to the nature of the single cen-
ter study. The level of recommendation is low as serious adverse effects such
as hepatic dysfunction, drug-induced pancreatitis (aggravated by concomitant
use of topirmate), and teratogenicity may develop.

Lamotrigine M**
It induces anti-epileptic effects by inhibiting voltage-dependent Na® chan-

217 conducted abroad, efficacy was not observed for

nels. In many of RCTs
neuropathic pain. In a RCT"™ conducted for post-stroke pain, significant anal-
gesic effects were observed with lamotrigine 200 mg/day compared to placebo,

while in RCTs for pain after spinal cord injury]m

or central pain associated
with multiple sclerosis™, no significant difference was observed between the
treatment group and the placebo group. For painful diabetic neuropathy and
other neuropathic pain, there are not many reports suggesting efficacy of lam-
otrigine. Hence, the level of recommendation is low. Meanwhile, lamotrigine
can be somewhat effective for trigeminal neuralgia. In a randomized double
blind crossover study where 14 patients with refractory trigeminal neuralgia
who had been treated with carbamazepine or phenytoin received additional la-
motrigine 400 mg or placebo, significant analgesic effects were observed with

121,22,1, and

lamotrigine compared to placebo. The NNT was reported to be 2.
adverse effects include serious skin disorders such as toxic epidermal necrosis
(TEN) and Stevens-Jonson syndrome.

Topiramate "**°°

Tt induces anti-epileptic effects by inhibiting voltage-dependent Na® chan-
nels. In two RCTs®* conducted for painful diabetic neuropathy, efficacy of
topiramate 400 mg/day was observed in one study, but not in the other. In a
RCT® conducted for radiculopathy, no significant difference was observed in
analgesic effects between topiramate 400 mg/day and placebo. The adverse ef-
fects include somnolence, weight loss, and closure-angle glaucoma. NNH was
6.3. The safety level is not very high.

Clonazepam M ®

It acts on post-synaptic GABA , receptors and induces somnolence and anti-
anxiety /epileptic effects. There is no RCT which meets the certain standard
for diseases associated with neuropathic pain, and the level of recommendation

26)

for neuropathic pain is low. There is also a report™ which showed efficacy for
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Note 4 : Lamotrigine :
approved and marketed for
refractory epilepsy

Note5 : Topiramate :
approved and marketed for
refractory epilepsy

Note 6 : Clonazepam :
approved and marketed for
refractory
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BMS : burning mouth
syndrome

II.

Pharmacotherapies for neuropathic pain

burning mouth syndrome (BMYS).

1

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)
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Note 1 : Dextromethorphan
hydrobromide : Approved
and marketed for acute bron-
chitis

Note 2 : Memantine
hydrochloride : Approved
and marketed for Alzheimer’s
disease

Note 3 : Ketamine hydro-
chloride : Approved and
marketed for general
anesthesia induction

II. Pharmacotherapies for neuropathic pain

24. NMDA (N-methyl-D-aspartate)
receptor antagonists

CQ30 : Are NMDA receptor antagonists effective for neuropathic pain?

There are not many high-quality randomized controlled trial (RCT) conduct-
ed with NMDA receptor antagonists ; the level of recommendation in terms of
efficacy for neuropathic pain is low. It can be used as an alternative option for
patients who did not respond to the standard treatment.

The level of recommendation and the summary of overall evidence : 2C

Comments :

NMDA receptor antagonists induce analgesic effects by blocking nociceptive
transmission and central sensitization.

Dextromethorphan hydrobromide "'

In a RCT Y conducted in 379 patients with painful diabetic neuropathy, anal-
gesic effects were observed dose-dependently with dextromethorphan hydro-
bromide 30 mg and 45 mg when used concomitantly with quinidine 30 mg.

Memantine hydrochloride 2

There are a few RCT*? conducted on memantine hydrochloride. However,
none of these demonstrated its efficacy for neuropathic pain.

Ketamine hydrochloride “*°3

In a RCTY conducted in 92 patients with painful diabetic neuropathy, post-
herpetic neuralgia and postoperative/posttraumatic neuropathy, topical admin-
istration of 1% [w/v] ketamine did not relieve neuropathic pain compared to
placebo. Moreover, there has been no clinical study conducted so far inside /
outside the country for systemic administration of ketamine hydrochloride
which could show its analgesic effects. Hence, there is no rationale for recom-
mendation of ketamine hydrochloride for neuropathic pain. This drug induces
both harmful central actions and addiction, and it has been scheduled as a nar-
cotic drug in Japan since 2007 due to issues of illegal abuse. Hence, careful ad-
ministration should be required when using this product.
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RCT : randomized controlled
trial

Note 1 : Mexiletine
hydrochloride : Approved
and marketed for painful
diabetic neuropathic pain

II. Pharmacotherapies for neuropathic pain

25. Anti—arrhythmic drug

CQ31 : Is an anti-arrhythmic drug (mexiletine hydrochloride) effective for
neuropathic pain?

Mexiletine hydrochloride has been approved in Japan for painful diabetic
neuropathy. However, there is no randomized controlled trial (RCT) conducted
abroad which showed efficacy of maxiletine. Hence, the level of recommenda-
tion of this drug for neuropathic pain, including diabetic neuropathic pain, is
low.

The level of recommendation and the summary of overall evidence : 2B

Comments :
Mexiletine hydrochloride "'

It is an anti-arrhythmic drug of class 1b which acts as a Na™ channel block-
er. In a multicenter RCT" conducted in Japan, significant analgesic effects
were observed with mexiletine hydrochloride 300 mg/day, compared to place-
bo, for painful diabetic neuropathy. Although administration of mexiletine hy-
drochlorider 300 mg/day (divided into 3 doses) has been approved in Japan for
painful diabetic neuropathy, discontinuation of the treatment should be consid-
ered if there was no effect for 2 weeks. Adequate attention is required for de-
velopment of arrhythmia ; it is recommended to perform electrocardiography

' conducted abroad, efficacy was not

regularlyZ). However, in multiple RCTs*”
observed with mexiletine hydrochloride 225-1,200 mg/day for painful diabetic
neuropathy, pain after spinal cord injury, and phantom limb pain. For adverse
effects, it often induces nausea and other symptoms such as sedation, trismus,
insomnia, headache, nightmare and tremor. Due to low efficacy and high inci-
dence of adverse effects”, mexiletine is not recommended for neuropathic pain.

Administration of mexiletine hydrochloride 300 mg/day (divided into 3 dos-
es) has been approved in Japan for painful diabetic neuropathy. However, the
treatment should be discontinued if there was no effect for 2 weeks. Serious
cardiac failure or the second and third-degree atrioventricular block are con-

traindications for mexiletine
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II. Pharmacotherapies for neuropathic pain

26. Chinese herbal medicine

CQ32 : Is Chinese herbal medicine effective for neuropathic pain?

Chinese herbal medicine has been used in an empirical manner based on tra-
ditional medicine. However, none of them has ever shown efficacy for neuro-
pathic pain.

The level of recommendation and the summary of overall evidence : 2D

Comments

It was shown that Goshajinkigan could inhibit peripheral neuropathy com-
pared to placebo in a study conducted in 89 patients who had been treated
with anti-cancer therapy using oxaliplatin”. It was however denied in a subse-
quent RCT ?.

Although treatment effects on neuropathic pain have been reported for keis-
hikajutsubuto, powdered processed aconite root and yokukansan, these reports
are limited to the case series studies.

In a prescription system of Chinese herbal medicine, treatment selections for
an identical disease may be different from the perspective of Eastern medicine.
This is considered as one of the reasons why evaluations have not been con-
ducted in RCT.
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PHN : postherpetic neuralgia

TCA : trycyclin
antidepressant

Note 1 : Desipramine :
Marketing has been
suspended in Japan.

SNRI : selective serotonin
and norepinephrine reuptake
inhibitors

V. Diseases which present neuropathic pain

27. Postherpetic neuralgia
(chronic phase)

CQ33 : What is the first drug to be considered for postherpetic neuralgia?

Tricyclic antidepressants and Ca®" channel a,0 ligands are recommended
owing to high—quality evidence of efficacy for postherpetic neuralgia.
The level of recommendation and the summary of overall evidence : 1A

Comments :

Tricyclic antidepressants (TCAs) such as amitriptyline (tertiary amine) and
nortriptyline (secondary amine) are shown to be effective for postherpetic neu-
ralgia (PHN).

In a placebo controlled trial conducted in PHN patients, a significant pain re-
lief was observed with amitriptyline compared to placebo'?. Further, in an 8-
week RCT conducted in 76 PHN patients, a significant decrease of NRS was

Nete T compared to placebo (1.4 vs

observed with nortriptyline and desipramine
0.2)3). In a study comparing the effects of amitriptyline and nortriptyline, there
was no difference between these two drugs in terms of efficacy for pain relief.
However, nortriptyline has been reported to be superior in tolerability with
lower incidence of adverse effects such as dry mouth and somnolence”.

High efficacy has been demonstrated in many RCTs for Ca?" channel a0 li-
gands such as pregabalin®® and gabapentin®'”. In a RCT conducted in 76 PHN
patients comparing the effects of gabapentin and nortriptyline, similar improve-
ments were observed in VAS and SF-MPQ scores, although gabapentin in-
duced less adverse effects such as dry mouth and orthostatic hypotension'”.

Adverse effects must be taken into consideration when selecting a drug. At-
tention is required for cardiotoxicity and anticholinergic effects with TCAs,
and for CNS depressant actions with Ca®* channel a,0 ligands. No RCT has
been reported for PHN with duloxetine, a selective serotonin and noradrenaline
reuptake inhibitor (SNRI), which is highly recommended for painful diabetic

neuropathy.
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CQ34 : Are opioids effective for postherpetic neuralgia ?

Opioids are effective for postherpetic neuralgia ; however, these are less ef-
fective than tricyclic antidepressants or Ca** channel @,0 ligands.
The level of recommendation and the summary of overall evidence : 2B

Comments :

In a RCT conducted in 127 PHN patients using tramadol for 6 weeks, it was
reported that in the tramadol group, the percentage of patients who achieved
pain relief was higher and the rate of rescue analgesic use was lower than
those of the placebo group, and that there was no difference between the
groups in terms of adverse events'.

There are also RCTs conducted for morphine and oxycodone as well”?. In a
RCT conducted in 76 PHN patients using morphine hydrochloride for 8 weeks,
a significant decrease of NRS was observed in the treatment group compared
to the placebo group (1.4 vs 0.2). However, it has been also reported that 48
out of 66 patients of the morphine hydrochloride group (10 out of 56 patients of
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the placebo group) developed adverse events, and that 34 patients (10 patients
of the placebo group) could not continue the study.

The pharmacotherapy for neuropathic pain can often continue for a long
time, and risk-benefit aspects of opioid use have not been clearly revealed”.
When an opioid is used for PHN, there is a risk of addiction or abuse. As the
safety of a long—term opioid use has not yet been established, it is necessary to
obtain advice and strict observations of experts when it is administrated®.
Hence, it is considered less effective compared to tricyclic antidepressants or
Ca®" channel a,0 ligands.
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CQ35 : Is there any other drug which should be considered for post-
herpetic neuralgia ?

The extract from inflamed cutaneous tissue of rabbits inoculated with vac-
cinia virus has been shown to be effective for postherpetic neuralgia.
The level of recommendation and the summary of overall evidence : 1B

Comments :

In a RCT conducted in 228 PHN patients in Japan, the extract from inflamed
cutaneous tissue of rabbits inoculated with vaccinia virus was administered at
4 tablets/day, divided into two doses, for 4 weeks. According to the result, a
significant improvement was reported in pain intensity in the treatment group
compared to the placebo group’. Although there is no description of the ex-
tract from inflamed cutaneous tissue of rabbits inoculated with vaccinia virus
in major overseas guidelines as no RCT has been reported in any other coun-
tries, it may be a drug which is not likely to induce serious adverse effects and
is high in tolerability.

Topical therapies with lidocaine®* and capsaicin'® have been reported effec-



tive in RCTs and are recommended in overseas guidelines, while these are not

approved in Japan. Lidocaine gel and capsaicin cream however are used in

27. Postherpetic neuralgia (chronic phase)

some facilities as hospital preparations.

It is clinically effective to concomitantly use small doses of multiple drugs in
order to reduce adverse effects induced by increased dose of a single drug”.
However, evidence cannot be evaluated due to limitations of RCTs

8-10)

ed on PHN.
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NNT : number needed to
treat

V. Diseases which present neuropathic pain

28. Posttraumatic peripheral
neuropathic pain

CQ36 : Are Ca*" channel a,0 ligands effective for posttraumatic periph-
eral neuropathic pain ?

Pregabalin and gabapentin, which are Ca?" channel a,0 ligands, induce mod-
erate analgesic effects on posttraumatic peripheral neuropathic pain.
The level of recommendation and the summary of overall evidence : 2B

Comments :

In a randomized controlled trial (RCT) conducted in 254 patients with post-
traumatic peripheral neuropathic pain, including 85 postoperative peripheral
neuropathic pain patients, NNT of pregabalin 326 mg/day (median, range 150~
600 mg/day) was 10.6 VA significant improvement of pain was observed with
the treatment compared to placebo though its analgesic effect was not high.
However, the percentage of patients who discontinued the trial due to ineffec-
tiveness of the treatment was 1.6% , and that of patients who discontinued
due to adverse effects was 7.1% ; there was no significant difference observed
between the treatment and the placebo in either case. There are not many
drugs which show high effectiveness other than pregabalin. Further, pregaba-
lin hardly induce serious adverse effects. Hence, it is worth trying this treat-
ment as long as we pay attention to the doses.

For gabapentin, a randomized controlled trial (RCT) was conducted in 24 pa-
tients with chronic phantom limb pain and residual limb pain”. With the maxi-
mum dose of 3,600 mg/day, no significant difference was observed in the de-
gree of pain compared to placebo. However, for more than a half of the patient
treated with gabapentin, the pain was alleviated during the treatment period.
There was also another randomized controlled trial (RCT) conducted in 19 pa-
tients with chronic phantom limb pain®. In this study, the degree of pain de-
creased significantly in both the gabapentin group, which had received 300-
2,400 mg/day, and the placebo group compared to the baseline, yet the change
in the degree of pain was significantly greater with gabapentin than with pla-
cebo. However, as gabapentin is not indicated for peripheral neuropathy in Ja-

pan, priority should be given to pregabalin in the treatment.
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CQ37 : Are opioids effective for posttraumatic peripheral neuropathic
pain ?

Efficacy of morphine has been demonstrated for postamputation pain. How-
ever, it is not very effective due to problems associated with adverse effects.
The level of recommendation and the summary of overall evidence : 2C

Comments :

In a randomized controlled trial conducted in 60 patients with post-amputa-
tion painD, NNT of morphine hydrochloride at 112 mg/day (median) was 5.6.
However, due to adverse effects such as constipation (34% ) and sleepiness
(18% ), the level of activities or disability in daily living did not improve. In a
randomized comparative trial conducted in 12 patients with phantom limb
pain”, NNT of morphine sulfate at 70-300 mg/day was 2.4. A significant de-
crease in pain was observed compared to placebo. However, incidence of con-
stipation, as an adverse effect, was significantly higher than placebo. In a RCT?
conducted in 94 patients with postamputation phantom limb pain, tramadol
448 mg/day (median) was administered to the patients. According to the result,
VAS value decreased by more than 10 mm in 48 patients (defined as respond-
ers). However, there was no significant difference observed in the level of de-
crease in pain among responders of 3 groups which received either tramadol,
amitriptyine or placebo. For adverse effects, fatigue (60%), headache (44%), diz-
ziness (40%), constipation (35%), and nausea (33%) were reported.

Although opioids are effective for patients with postamputation phantom
limb pain, special attention will be required for adverse effects compared to
the other drugs. These can be accepted only when a patient does not respond
to other treatments and when it is used for a short period of time ; opioids are
not effective for this treatment.
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CQ38 : Are there any other pharmacotherapies which are effective?

The number of randomized comparative trials which investigated effective-
ness of drugs for posttraumatic peripheral neuropathic pain is very limited.
Topical lidocaine could be effective. However, its use is limited as there is no
product other than lidocaine spray available in Japan.

The level of recommendation and the summary of overall evidence : 2D

Comments :

There is no evidence other than randomized controlled trials which support
efficacy for posttraumatic peripheral neuropathic pain on the following drugs :
Antidepressants such as tricyclic antidepressants, serotonin—noradrenalin re-
uptake inhibitors and selective serotonin reuptake inhibitors, anti-arrhythmic
drugs such as mexiletine, and anti—epileptic drugs such as lamotrigine, topira-
mate, carbamazepine, sodium valproate, and clonazepam. Therefore, efficacy of
these drugs has not been well verified.

For topical drugs, a RCT was conducted in 31 patients with postoperative or
posttraumatic peripheral neuropathic pain”. In this study, topical lidocaine
spray was effective at 96 mg/day without inducing any systemic adverse ef-
fects, and a significant reduction in pain was observed compared to placebo.
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29. Painful diabetic neuropathy

CQ39 : What are the basic management plan and the level of recommen-
dation of drugs for painful diabetic neuropathy?

In treatments of painful diabetic neuropathy, pregabalin, tricyclic antidepres-
sants, duloxetine, the aldose reductase inhibitor, mexiletine and tramadol are
recommended to use along with the treatment for the primary disease (diabe-
tes mellitus). For a patient who is resistant to these drugs, use of tramadol and
other opioid analgesics are considered. However, it is desirable to receive a
consultation from a pain management specialist as well.

The level of recommendation and the summary of overall evidence : 1B

Comments :

The highest priority should be given to treatments for the primary disease
(diabetes mellitus) which induce painful diabetic neuropathy, according to the
“Evidence-based Practice Guidelines for the Treatment of Diabetes in Japan
(2013)” edited by The Japan Diabetes Society" .

The analgesics recommended for treatment of neuropathic pain caused by

#19 tricyclic antidepressant (especially

. .y . -24)
, the aldose reductase inhibitor'* ", mex-

diabetic neuropathy include pregabalin

the secondary amines), duloxetine

iletine®®

and tramadol®®”. Mexiletine has been approved to be indicated for
painful diabetic neuropathy in Japan. However, there is also a systematic re-
view which does not recommend mexiletine for the treatment of painful diabet-
ic neuropathy taking into consideration that it had not always been demon-
strated effective in meta—analysis conducted abroad and the results of relative
comparisons made on adverse effects’. Hence, descriptions of mexiletine were
not included in the outline of the treatments for neuropathic pain in this guide-
line but only in this section of diabetic neuropathy. When using mexiletine, it is
desirable to regularly examine electrocardiography and always evaluate ad-
verse effects accordingly.

Opioid analgesics other than tramadol®™ ™

are not the priority due to con-
cerns associated with tolerability and long-term safety though these have been
demonstrated effective for painful diabetic neuropathy. In addition, it is desir-
able to receive a consultation from a pain management specialist when per-
forming a long-term tramadol administration or when using other opioid anal-

gesics.
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Note 1 : Epalrestat :
approved for subjective
symptoms (numbness and
pain) associated with
diabetic neuropathy.

V. Diseases which present neuropathic pain

Aldose reductase inhibitor

Note 1

Epalrestat controls intraneural sorbital accumulation and improves pain-

ful diabetic neuropathy by specifically inhibiting aldose reductase which acts in
the process of sorbitol production from glucose. It has been reported that epal-
restat may improve pain, numbness and autonomic nervous functions in pain-

ful diabetic neuropathy". However, there is also a clinical study conducted in

Japan concluding that no efficacy was observed for neuropathic pain'®***

Epalrestat is administered at 150 mg/day divided into 3 doses (before meals).
Analgesic effects are likely to be observed in patients with (i) weak or moder-
ate neuropathic pain and (i) disease history of less than 3 years".
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CQ40 : Is carbamazepine effective for trigeminal neuralgia compared to
placebo?

Carbamazepine is effective for trigeminal neuralgia compared to placebo and
recommended as the first-line drug for the treatment of trigeminal neuralgia.
Summary of the level of recommendation and overall evidence : 1B

Comments :

There are 4 randomized, double-blind, placebo controlled studies'™, 1 meta-
analysis”, and 2 systematic reviews (guidelines, written by the same group)™”
on the effects of carbamazepine for trigeminal neuralgia compared to placebo.
In a meta—analysis including randomized controlled studies conducted by Wiff-
en et al’’, NNT for carbamazepine in trigeminal neuralgia was 1.7 [95% CI 1.3
to 2.2] (risk ratio 6.0 [95% CI 2.8 to 13]). In a systematic review conducted by
Cruccu et al”, they concluded that the evidence of the effectiveness of carba-
mazepine for trigeminal neuralgia was robust.

Existing guidelines related to this clinical question have been issued by AAN
and EFNS®?. In EFNS guidelines on the pharmacological treatment of neuro-
pathic pain conducted by Attal et al”, carbamazepine was recommended as
the first-line drug in pharmacological treatment of trigeminal neuralgia, while
it was also indicated that the effectiveness of carbamazepine could be affected
by low tolerability and drug interactions (as CYP3A4 inducer). In a clinical
practice guideline for trigeminal neuralgia conducted by Cruccu et al. ©, NNH
of carbamazepine is 3.4 "¢,

Thus, this guideline recommended carbamazepine as the first-line drug for
trigeminal neuralgia. However, we should use carbamazepine with careful at-
tention to adverse events and drug interactions.
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CQa41 : Are there any drugs other than carbamazepine that are effective
for trigeminal neuralgia?

Baclofen, lamotrigine and botulinum toxin type A may be effective for tri-
geminal neuralgia. Oxcarbazepine may has comparable effectiveness with car-
bamazepine, although it is not approved in Japan.

The level of recommendation and the summary of overall evidence : 2C

Comments :

The drugs currently available in Japan other than carbamazepine that have
been shown to be effective for trigeminal neuralgia in randomized, placebo con-
trolled studies are baclofen”, lamotrigine?, lidocaine® ", sumatriptan® and botu-
linum toxin type A (BTX-A)"®. In addition, oxcarbazepine”, pimozide'” and
topiramate'” have been shown to be equally or more effective than carbamaz-
epine in randomized active—controlled studies. In a randomized, double-blind,
crossover study of 10 patients with trigeminal neuralgia conducted by Fromm
et al”, baclofen 50-80 mg/day significantly reduced the number of attacks com-
pared to placebo (7 out of 10 patients in the baclofen group, 1 out of 10 patients
in the placebo group). In a randomized double-blind crossover study of 14 re-
fractory trigeminal neuralgia patients prescribed carbamazepine or phenytoin
conducted by Zakrzewska et al”, additional use lamotrigine 400 mg significant-
ly improved composite index of efficacy compared to placebo, and NNT for la-
motrigine was 2.1 [95% CI 1.3-6.1]'”. In randomized, double-blind, crossover
studies using 8% [w/v] lidocaine spray (8% [w/v] lidocaine hydrochloride) or
placebo intranasally (Kanai et al. 3‘)) and intraorally (Niki et al. V), significant
pain reduction was observed 15 minutes after the treatment with lidocaine
spray compared to the placebo. However, it was effective only for a short peri-
od of time, and pain recurred in most of the patients within 24 hours. In a ran-
domized, double blind, crossover study of subcutaneous injection of sumatrip-
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tan 3 mg or placebo in 24 trigeminal neuralgia patients conducted by Kanai et
al. ”, sumatriptan significantly reduced the VAS score of attacks 15 minutes af-
ter compared to placebo. However, the duration of the effect was 7.9 [1-20]
hours (median [range]). There are two randomized, double blind, placebo—con-
trolled studies which investigated effects of BTX-A (subcutaneous or oral mu-
cosal injection to the trigger points). Wu et al® demonstrated that 75 U of BTX
—-A significantly reduced the pain intensity and the number of attacks until
week 12 compared to placebo. In a study comparing 3 groups (BTX-A 75U,
25U and placebo) conducted by Zhang et al.”, pain intensity was significantly
lower, and the response rates and the patient satisfaction score were signifi-
cantly higher until week 8 in the BTX-A group compared to the placebo
group. There was no difference in terms of effectiveness between the BTX-A
75 U group and the 25 U group. The adverse events observed in these studies
were all transient and classified as either weak or moderate””. The BTX-A
products used in these studies were different from that available in Japan.
However, a systematic review including open-label trials”, showed the effec-
tiveness of Botox® injection which is also available in Japan. In a randomized,
double blind, controlled study comparing effects of oxcarbazepine and carba-
mazepine conducted by Liebel et al. ” , the number of attacks was reduced
with oxcarbazepine as much as with carbamazepine. Also in a randomized,
double blind, crossover study conducted by Lechin et al. ' on effects of pi-
mozide 4-12 mg/day and carbamazepine 300-1,200 mg/day in 48 patients with
trigeminal neuralgia, the improvement rate was higher with pimozide than
with carbamazepine (48 of 48 patients vs. 28 of 48 patients), although the inci-
dence of adverse events was 83% for pimozide. In a meta—analysis conducted
by Wang et al. "
pine, there was no difference in the effectiveness of each drug in one month af-

on RCTs comparing effects of topiramate and carbamaze-

ter the start of treatment, while the effectiveness of topiramate was superior
to carbamazepine after two months. However, the authors described that their
studies were some limitations that all studies had been performed in only one
country and was very low in terms of the quality of study.

There is a systematic review related to this clinical question, conducted by
Zhang et al. ¥
described about the studies on tizanidine, tocainide and 0.5% [w/v] propara-

on non-antiepileptic drugs for trigeminal neuralgia. This study

caine hydrochloride, in addition to pimozide described above, as drugs com-
pared to carbamazepine in randomized controlled studies. However, there were
no drugs comparable to carbamazepine.

Existing guidelines related to this clinical question have been issued by AAN
and EFNS"™  In EFNS guidelines on the pharmacological treatment of neuro-

1 15)

pathic pain conducted by Attal et al. ', oxcarbazepine was recommended
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along with carbamazepine as the first-line drug in pharmacological treatment

for trigeminal neuralgia.

Hence, this guideline concludes that baclofen, lamotrigine, and botulinum tox-
in type A may be effective for trigeminal neuralgia, although the use of these
drugs for trigeminal neuralgia is not covered by insurance in Japan. Oxcarba-
zepine is recommended as the first-line drug in guidelines available in the US
and Europe, however we do not refer to oxcarbazepine in this conclusion as it

is not marketed and approved in Japan.
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CQ42 : What pharmacotherapies are effective for central post-stroke
pain ?

Amitriptyline and lamotrigine are effective at a certain level for central post—
stroke pain.
The level of recommendation and the summary of overall evidence : 2B

Comments :

RCTs have been conducted on pharmacotherapies for central post-stroke
pain (CPSP) using amitriptyline, carbamazepine, pregabalin, lamotrigine, leveti-
racetam, morphine and lidocaine. In a study conducted in 15 CPSP patients, ad-
verse effects such as weak to moderate malaise and dry mouth developed with
amitriptyline 75 mg/day, while pain was significantly reduced by amitriptyline
compared to placebo. On the other hand, it has been reported that no signifi-
cant analgesic effect was observed with carbamazepine compared to placebo’.
In a study conducted on efficacy of pregabalin in CPSP patients (219 subjects),
significant improvement was observed in sleep and anxiety with pregabalin
300-600 mg/day compared to placebo, while no significant decrease was re-
ported for pain”. In a study investigating analgesic effects of lamotrigine in 35
CPSP patients, high tolerability was observed with lamotrigine 200 mg/day
along with significantly higher analgesic effects compared to placebo”. In a
study conducted on efficacy of levetiracetam in 42 CPSP patients, no significant
difference was observed in analgesic effects between levetiracetam 3,000 mg/
day and placebo, and no improvement was reported either for QOL. Moreover,
adverse effects such as malaise or dizziness developed in 21 patients in this
study”. In a RCT conducted using morphine in 15 patients (including 9 patients
with pain after spinal cord injury), allodynia was significantly reduced by intra-
venous administration of morphine hydrochloride at 9-30 mg compared to pla-
cebo, although it was not effective for persistent pain’. In a RCT conducted
using lidocaine in 16 patients (including 10 patients with pain after spinal cord
injury), significant decreases were observed with 30 minutes of intravenous li-
docaine administration at 5 mg/kg compared to placebo in persistent pain until
45 minutes after injection and in the degree of allodynia(”.

It has been also mentioned in systematic reviews that further accumulation
of studies will be necessary as there are not many studies with high evidence
level available for amitriptyline and lamotrigine, which are recommended as
analgesic drugs for CPSP™? .
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CQ43 : What pharmacotherapies are effective for neuropathic pain asso-
ciated with multiple sclerosis ?

Levetiracetam is effective at a certain level for neuropathic pain associated
with multiple sclerosis.
The level of recommendation and the summary of overall evidence : 2C

Comments :

RCTs have been conducted on pharmacotherapies for central neuropathic
pain associated with multiple sclerosis using levetiracetam and lamotrigine.
There are 2 RCTs for levetiracetam. In a RCT conducted in 20 patients with
central neuropathic pain associated with multiple sclerosis, significant allevia-
tion of pain was observed with levetiracetam administration at 3,000 mg/day
compared to placebo. In 3 out of 12 patients in the levetiracetam group howev-
er developed somnolence, 1 developed dizziness, and 1 developed nausea’. In
another RCT conducted in 30 patients, no significant difference was observed
in pain reduction between levetiracetam 3,000 mg/day and placebo. However,
significant reduction in pain was observed compared to placebo when limited
to patients presenting shooting pain or patients without allodynia. Adverse ef-
fects such as malaise or dizziness developed in 4 patientsm.

In a RCT investigating efficacy of lamotrigine 400 mg/day, no significant dif-
ference was observed in improvement effects on pain and quality of life com-
pared to placebog).



1)

2)

3)

31. Central neuropathic pain

References

Rossi S, Mataluni G, Codeca C, et al: Effects of levetiracetam on chronic
pain in multiple sclerosis : Results of a pilot, randomized, placebo—con-
trolled study. Eur J Neurol 2009 ; 16 : 360-366 [1b]

Falah M, Madsen C, Holbech JV, et al : A randomized, placebo-controlled
trial of levetiracetam in central pain in multiple sclerosis. Eur J Pain
2012;16:860-869 [1b]

Breuer B, Pappagallo M, Knotkova H, et al: A randomized, double-blind,
placebo—controlled, two-period, crossover, pilot trial of lamotrigine in pa-
tients with central pain due to multiple sclerosis. Clin Ther 2007 ;29:
2022-2030 [1b]

235



236

V. Diseases which present neuropathic pain

32. Pain after spinal cord injury

CQ44 : Are tricyclic antidepressants and Ca®*channel a,0 ligands effec-
tive for pain after spinal cord injury?

Evidence of efficacy for amitriptyline and Ca®"channel a,d ligands is rela-
tively high for pain after spinal cord injury.
The level of recommendation and summary of overall evidence : 1A

Comments :

Tt has been reported in a systematic review" that NNT for pain after spinal

3.4)

cord injury was 4.4 for amitriptyline”, 7 for pregabalin®”, and oo for gabapen-

tin”. Meanwhile, in a RCT investigated on analgesic effects of gabapentin in 20
patients with pain after spinal cord injury, the reduction of the frequency and
the degree of pain and the improvement of QOL were reported at doses of 900-
3,600 mg/day compared to placebo”.

In another systematic review, amitriptyline, pregabalin and gabapentin have
been recommended as first-line drugs for pain after spinal cord injury. Howev-
er, attention is required for adverse effects such as somnolence, dry mouth and
malaise as high doses are needed to achieve adequate analgesic effects”.
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CQ45 : Are opioids effective for pain after spinal cord injury?

Opioids are moderately effective for pain after spinal cord injury, but are
less effective compared to tricyclic antidepressants or Ca?" channel o0 li-
gands.

The level of recommendation and the summary of overall evidence : 2B

Comments :

For opioids, analgesic effects of tramadol and morphine for pain after spinal
cord injury have been investigated in RCTs. In a RCT conducted on analgesic
effects of tramadol in 35 patients with pain after spinal cord injury, the pain
score decreased significantly with administration at 150-400 mg/day compared
to placebo. On the other hand, adverse effects such as malaise, dry mouth and
dizziness have been reported in 91% of patients”. In a RCT conducted using
morphine in 15 patients (including 6 patients with central post-stroke pain), a
significant reduction of allodynia was observed with intravenous administration
at 9-30 mg compared to placebo. It was not effective, however, for persistent
painZ‘).

Opioids are moderately effective for pain after spinal cord injury. However, a
long-term use is not recommended considering the balance between the ef-
fects and adverse effects, as they often induce adverse effects including addic-
tion. Thus, opioids are less effective compared to tricyclic antidepressants and

Ca®" channel a,0 ligands™”.
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CQa46 : Are there any drugs effective for pain after spinal cord injury other than
tricyclic antidepressants, Ca®* channel a,0 ligands, and opioids?

The number of RCT which investigated effectiveness of drugs for pain after
spinal cord injury is very limited. It is currently unknown if there are any
drugs which can be more effective than tricyclic antidepressants, Ca®" channel
a,0 ligands, and opioids.

The level of recommendation and the summary of overall evidence : 2C

Comments :

Analgesic effects of anti—epileptics including lamotrigine, carbamazepine, and
levetiracetam and of anti-arrhythmic drug such as mexiletine for pain after
spinal cord injury have been investigated in RCTs. Lamotrigine showed signifi-
cant analgesic effects in patients presenting allodynia and patients with incom-
plete spinal cord injury, though no analgesic effect was observed in any other
patients. NNT for the entire population was 12 . A short-time pain relief can
be achieved with carbamazepine when administered in the early stage of spi-
nal cord injury. It is not effective however in a long-term treatment®. No sig-
nificant analgesic effect was observed with levetiracetam® and mexiletine”

compared to placebo.
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33. Chemotherapy-induced peripheral
neuropathy

CQ47 : Is duloxetine effective for chemotherapy-induced peripheral
neuropathy ?

The level of evidence on efficacy of duloxetine for chemotherapy-induced
peripheral neuropathy (CIPN) is moderate.
The level of recommendation and the summary of overall evidence : 1C

Comments :

Efficacy of duloxetine has been confirmed in a systematic review on treat-
ments for CIPN, and the level of recommendation for this drug is moderate’.
In a RCT conducted on analgesic effects of duloxetine in 231 CIPN patients
compared to placebo, it was reported that numbness and prickling sensation, in
addition to pain, had also been relieved. Moreover, it was suggested that dulox-
etine was more effective for CIPN induced by oxaliplatin than for CIPN in-
duced by paclitaxel”. In a small-scale RCT conducted in 34 Japanese patients,
improvements were also reported in pain and numbness associated with che-

motherapy-induced neuropathy”.
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CQ48 : Are there any drugs other than duloxetine effective for chemother-
apy-induced peripheral neuropathy?

Currently, there is no drug other than duloxetine confirmed to be effective
for chemotherapy-induced peripheral neuropathy.
The level of recommendation and the summary of overall evidence : 2D
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Comments :

Duloxetine is currently the only drug so far which has shown efficacy for
CIPN. RCTs have been also conducted on effects of tricyclic antidepressants
and Ca®" channel a,0 ligands for CIPN.

For tricyclic antidepressants, small-scale RCTs were conducted on amitrip-
tyline and nortriptyline. In a RCT investigating analgesic effects of amitripty-
line in 44 patients, no efficacy was observed with the treatment ; it was consid-
ered that a small sample size and low amitriptyline doses would probably ac-
count for the result”. In a RCT conducted on nortriptyline in 51 patients, a
slight improvement was observed though the evidence was not strong”.

For Ca*" channel a,0 ligands, in a RCT investigating analgesic effects of ga-
bapentin in 115 patients, no efficacy was observed with the treatment” ; it was
considered that a significant difference was not observed as the patients par-
ticipated in this study might not have had strong pain. For pregabaline, no
RCT has been conducted. However, efficacy has been reported in a case—con-
trol study”’.

In a systematic review” made on these findings for the treatments of CIPN,
it was suggested that for these drugs there was no evidence which clearly
supported efficacy for pain associated with CIPN. However, it was considered
appropriate to use them as treatment options for chemotherapy-induced neu-
ropathy, as not many evidences had been available in the first place, and the
effects for other types of neuropathic pain had been already revealed.

Though the evidence level is low, there are also other reports made for opi-
oids, showing efficacy of tramadol/acetaminophen combination tablets® and
oxycodone” or that of a-lipoic acid*”.
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V. Diseases which present neuropathic pain

34. Neuropathic pain directly
caused by cancer

CQ49 : Are strong opioids effective for neuropathic pain directly caused
by cancer?

For neuropathic pain directly caused by cancer, opioid analgesics should not
be discontinued even if it was opioid resistant pain, but should be used con-
comitantly with therapeutic drugs for neuropathic pain. If patients are not tol-
erated with adverse effects due to high—-dose opioid analgesics or if adverse ef-
fects developed due to concomitant use of other drugs, the doses of opioid anal-
gesics should be reconsidered and reduced accordingly.

The level of recommendation and the summary of overall evidence : 1A

Comments :

The pathological condition of pain can be different for each case in neuro-
pathic pain directly caused by cancer. It will remain difficult in the future to
investigate efficacy of each drug for reasons such as that the doses of opioid
analgesics being used may vary according to each condition. For details of
pharmacotherapies for neuropathic pain directly caused by cancer, see “Clinical
Guidelines for Cancer Pain Management, Second Edition (2014)" issued by Jap-
anese Society for Palliative Medicine.

During cancer treatments, patients may develop subjective symptoms of
neuropathic pain in various situations : (1) neuropathic pain directly caused by
cancer, (2) neuropathic pain associated with adverse effects of cancer treat-
ment, and (3) neuropathic pain not associated with cancer or cancer treatment.
In this section, we discuss neuropathic pain directly caused by cancer.

Pathological conditions of neuropathic pain directly caused by cancer include
cancer of neural origin, neural invasion by cancer, and neural compression by
cancer, which can be also manifested by compression syndrome of the spinal
cord, brachial plexus infiltration syndrome, malignant psoas syndrome, and
symptomatic trigeminal neuralgia, etc. There may be various cases of cancer
pain which involve neuropathic factors. The morbidity rate of neuropathic pain
directly caused by cancer is reported to be 18.6% in terminal cancer patients
in Japan".

In case where neuropathic pain directly caused by cancer is suspected, a de-
finitive diagnosis should be obtained by imaging tests”, and cancer treatments
other than pharmacotherapies, such as chemotherapy, surgical removal, and

radiotherapy should be also considered positively”.



34. Neuropathic pain directly caused by cancer

It is important to understand that neuropathic pain directly caused by can-
cer is cancer pain. Hence, administration of opioid analgesics should be encour-
aged unlike the cases of non-cancer pain. Although there are some differences
in terms of the levels, efficacy of opioid analgesics has been observed in neuro-
pathic pain directly caused by cancer. For neuropathic pain caused by cancer
which has been difficult to treat with opioid analgesics, drugs for non-cancer
pain should be considered.

Moreover, for neuropathic pain directly caused by cancer, opioid analgesics
should not be discontinued even if it was opioid resistant pain, but should be
used concomitantly with therapeutic drugs for neuropathic pain. If patients are
not tolerated with adverse effects due to high-dose opioid analgesics or if ad-
verse effects developed due to concomitant use of other drugs, the doses of
opioid analgesics should be reconsidered and reduced accordingly.
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CQ50 : Are neuropathic pain medications effective for neuropathic pain
directly caused by cancer ?

In “Clinical Guidelines for Cancer Pain Management, Second Edition (2014)"
issued by Japanese Society for Palliative Medicine, drugs such as anti-epileptics,
anti—depressants, anti-arrhythmic drugs, NMDA receptor antagonists and steroids
are weakly recommended to be used when opioids are not effective enough ;
the most appropriate drug should be selected for each patient considering
adverse effects of drugs and the patient’s condition. Meanwhile, efficacy of pre-
gabalin and gabapentin has been examined and verified.

The level of recommendation and the summary of overall evidence : 2C

Comments :

The drugs other than opioid analgesics recommended for neuropathic pain
directly caused by cancer, include Ca*" channel a,0 receptor ligands and anti-
depressants as in a case of non—-cancer pain.

For Ca*" channel a,0 receptor ligands, efficacy of pregabalin and gabapentin
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has been examined and verified. However, gabapentin is not indicated for alle-
viation of pain in Japan. The doses of Ca®* channel a,0 receptor ligands should
be adjusted while observing tolerability of adverse effects in CNS.

For anti-epileptic drugs other than Ca®" channel a,0 receptor ligands, ad-
ministrations of sodium valproate, phenytoin, clonazepam can be considered.
However, efficacy of these drugs for neuropathic pain directly caused by can-
cer has not been adequately studied. Indication of these drugs should be con-
sidered carefully, taking into consideration the aggravation of adverse effects
associated with concomitant use of opioid analgesics.

For antidepressants, administrations of tricyclic antidepressants such as ami-
triptyline or nortriptyline, and serotonin/noradrenaline reuptake inhibitor du-
loxetine are recommended. However, there are not many studies reporting.

Efficacy of antidepressants for neuropathic pain directly caused by cancer,
and no absolute efficacy has been verified.

For Ca*" channel a,0 receptor ligands and antidepressants, drugs might be
changed or used concomitantly with other drugs if no effect has been observed
despite increasing doses for any drugs. Such changes or concomitant use of
other drugs have been reported effective'”. However, these procedures should
be considered carefully while paying attention to adverse effects as there is no
absolute evidence on efficacy. Considering adverse effects in CNS, it is recom-
mended to consider administration of the second drug after dose reduction or
discontinuation of the first drug.

For neuropathic pain directly caused by cancer, use of anti—arrhythmic
drugs or NMDA receptor antagonists is likely to be considered unlike noncan-
cer pain. Anti-arrhythmic drugs, such as lidocaine or mexiletine, and NMDA
receptor antagonists such as ketamine, amantadine, dextromethorphan and if-
enprodil appear to be considered in many cases. However, no absolute efficacy
has been demonstrated. Hence, anti-arrhythmic drugs or NMDA receptor an-
tagonists should not be positively recommended but rather should be consid-
ered as potential options.

Steroids can be considered for compression syndrome of the spinal cord,
neural invasion, and neuropathic pain induced by nerve compression. There is
no high—quality clinical study conducted on these treatments. Hence, steroids
should not be positively recommended but rather should be considered as po-
tential options.

The pathological condition of pain can be different for each case, and doses
of opioid analgesics which are used concomitantly may vary in neuropathic
pain directly caused by cancer. For these reasons, it will remain difficult in the
future to investigate efficacy of each drug®’.
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TKA : total knee arthroplasty

V. Diseases which present neuropathic pain

35. Postoperative neuropathic pain (e.g.
painful scar) and iatrogenic neuropathy
(e.g. postthoracotomy neuropathic pain,
postmastectomy pain)

CQ51 : Does perioperative drug administration reduce postoperative
neuropathic pain?

Although the number of RCTs which showed efficacy for postoperative pain
(chronic phase) is limited, pregabalin was effective for a certain level.
The level of recommendation and the summary of overall evidence : 1B

Comments :

In a systematic review of pharmacotherapies for postoperative pain”, no sig-
nificant improvement was observed with ketamine in 3 months postoperatively
compared to placebo (odds ratio 0.82, 95% confidence interval 0.4-1.7), while
in 6 months, pain significantly improved (odds ratio 0.50, 95% confidence inter-
val 0.33-0.76). The pain did not improve significantly with gabapentin in 3
months postoperatively compared to placebo (odds ratio 0.97, 95% confidence
interval 0.59-1.59). A significant improvement was observed in pain with pre-
gabalin in 3 months postoperatively compared to placebo (odds ratio 0.60, 95%
confidence interval 0.39-0.93).

In a systematic review of pregabalin for other post-operative pain®, pregab-
alin significantly reduced the pain at rest/on physical movement and the
amount of postoperative analgesics being used during the acute phase 24 hours
postoperatively. The number of RCTs has been limited for the chronic phase
after 3 months. However, in a RCT investigating the efficacy of pregabalin for
total knee arthroplasty (TKA)?, pain was reported to be significantly improved
by pregabalin in 6 months, suggesting that this treatment might be effective.
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CQ52 : Are there any drugs effective for complete chronic postthoracoto-
my pain?

Although Ca®* channel a,0 ligands are effective for postthoracotomy pain,
no conclusion has been obtained for doses and the timing of the treatment.
The level of recommendation and the summary of overall evidence : 1A

Comments :

Analgesic effects of Ca?" channel a,0 ligands for postthoracotomy pain have
been examined in a RCT. In a RCT investigating analgesic effects of
gabapentin in 40 patients with postthoracotomy pain of VAS =5 (0-10) and
LANSS = 12, who received operations more than 3 months ago, significant im-
provement was observed at 300-2,400 mg/day administered in a dose escala-
tion manner, in VAS and LANSS after 45 days and 60 days from treatment in-
tervention compared to naproxen (1,000 mg/ day)”. Also in a RCT conducted
on analgesic effects of pregabalin in 68 patients who received thoracotomy, sig-
nificant improvements were observed at 150 mg/day in 1, 2 and 3 months
postoperatively in the degree of pain, LANSS and sleep disorder compared to
loxoprofen (180 mg/day). For adverse effects, incidence of mild sleepiness was
significantly higher with pregabalin, and that of stomachache was significantly
higher with naproxan®.

In a prospective cohort study investigating analgesic effects of gabapentin in
45 patients with persistent pain for more than 1 month after thoracotomy or
chest trauma, improvement was observed in pain intensity, abnormal sensation
and patients’ satisfaction level at 300-900 mg/day after 21 weeks on average
compared to the baseline”.
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VAS : visual analogue scale
LANSS : Leeds Assessment
of Neuropathic Symptoms
and Signs
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V. Diseases which present neuropathic pain

CQ53 : Are there any drugs effective for complete chronic postmastecto-
my pain ?

Antidepressants (e.g. venlafaxine), Ca®* channel o,0 ligands, and lidocaine
are effective for a certain level for postmastectomy pain.
The level of recommendation and the summary of overall evidence : 1B

Comments :

In a RCT investigating efficacy of venlafaxine and gabapentin in 150 patients
who received mastectomy, a significant and equivalent decrease was observed
in the amount of analgesics being used between Day 2 and Day 10 postopera-
tively for both venlafaxine at 37.5 mg/day and gabapentin at 300 mg/day
compared to placebo. In addition, venlafaxine significantly reduced the inci-
dence and intensity of pain as well as the amount of analgesics being used in 6
months postoperatively compared to gabapentin or placebo”.

In a RCT which showed that multi-model analgesia using gabapentin and lo-
cal anesthetics is effective, significant decreases in incidence of pain and the
rate of analgesic use were observed in 3 months and 6 months postoperatively
in the group which received gabapentin 2,400 mg/day and topical EMLA
cream 20 g (2.5% [w/w] lidocaine +2.5% [w/w] procaine) with infiltration anes-
thesia of 0.75% [w/v] ropivacaine 10 m/ compared to the placebo group, al-
though the significant difference in pain intensity varied until Day 8 according
to the timing of observation. It was unknown however which drug had been
effective as comparisons had been made between the combination of multiple
analgesics and placebo”.

According to a report made by the same research group on efficacy of lido-
caine, in a RCT investigating the EMLA cream in 45 patients, no significant
difference was observed with the treatment from perioperative period until
Day 4 postoperatively in the degree of pain by Day 6 postoperatively com-
pared to placebo. However, significant improvement was observed in intensity
and incidence of pain in 3 months postoperatively®..

In a RCT conducted on lidocaine in 36 patients (additional operations were
performed in 13 patients), significant reductions in intensity and incidence of
pain, pain at physical movement, and the range of pain sensitivity were ob-
served with the continuous intravenous administration at 1.5 mg/kg/hr follow-
ing bolus administration at 1.5 mg/kg during operations, in 3 months postop-
eratively compared to placebo”.
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tomy pain. Clin J Pain 2010; 26 : 381-385 [2b]
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CQ54 : What drug is effective for pain after inguinal hernia repair ?

Gabapentin may be effective for pain after inguinal hernia repair.
Summary of the level of recommendation and overall evidence : 2B

Comments :

Efficacy of gabapentin has been demonstrated in a RCT" compared to place-
bo.

In a RCT conducted in 59 patients with inguinal hernia, the degree of pain
was significantly reduced not only within 24 hours after the operation but also
in 1, 3 and 6 months postoperatively with a single gabapentin administration at
1,200 mg performed one hour before the operation, compared to placebo”.
There were also 2 other RCTs investigating 5% [w/w] lidocaine patch? and 8%
[w/w] capsaicin patch”. No significant difference was observed in pain com-
pared to placebo in either RCT.
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RCT : randomized controlled
trial

Note 1 : Duloxetine :
approved for depression,

chronic low back pain, pain-

ful diabetic neuropathy. For
precautions when using this
drug for pain, appropriate-
ness of administration of this
drug should be judged
carefully taking into
consideration the risk of

developing psychiatric symp-

toms such as suicidal
ideation, suicidal attempt,
hostility and aggression.

V. Diseases which present neuropathic pain

36. Cervical and lumbar radiculopathy

CQ55 : Are antidepressants effective for cervical and lumbar radiculopa-
thy ?

Antidepressants such as tricyclic antidepressants and SSRIs may be effec-
tive for cervical and lumbar radiculopathy.
The level of recommendation and the summary of overall evidence : 2B

Comments :

Efficacy of milnacipran (100-200 mg/day) was shown in a RCT for lumbar
radiculopathy associated with intervertebral disc lesions. It was also effective
for nociceptive pain associated with the intervertebral disc lesions”. In addi-
tion, in a RCT for low back pain associated with lumbar radiculopathy, im-

. . N 1
provements were observed with duloxetine "**

(120 mg/day) in general pain
and radicular symptoms”.

Meanwhile, in a systematic review on antidepressants including tricyclic an-
tidepressants and SSRIs, no efficacy was observed with antidepressants for
lumbar radiculopathy, although antidepressant is one of the first-line drugs for
neuropathic pain®.

In fact, in a randomized comparative study for chronic radiculopathy, pain
was alleviated by 7-14% by nortriptyline hydrochloride (25-100 mg/day), mor-
phine hydrochloride (15-90 mg/day), and a combination of these drugs. Howev-
er, no significant reduction of lower limb pain or low back pain was observed
with these drugs compared to benztropine (0.25-1 mg/day) which was used as
placebo”.
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CQ56 : Are Ca** channel a,0 ligands effective for cervical and lumbar
radiculopathy ?

Ca®" channel a,0 ligands are effective for cervical and lumbar radiculopathy.
The level of recommendation and the summary of overall evidence : 1C

Comments :

There are few reports available for cervical and lumbar radiculopathy. In
the review made on efficacy of gabapentin for lumbar radiculopathy, gabapen-
tin administration at 1,200-3,600 mg/day was effective for low back and lower
limb pain associated with radiculopathy"’.

Its efficacy has been also verified in a non-randomized comparative study
investigating effectiveness of pregabalin for cervical or lumbar radiculopathy.
In addition, improvement was observed not only in pain but also in associated
symptoms such as anxiety, depression and sleep disorder”.

In an analytical epidemiological study, pregabalin alleviated pain when used
by itself or when used concomitantly with other drugs. This resulted in reduc-
tion of medical cost and shortening of sick leave®”. However, there is also a re-
port stating that no efficacy was observed for cervical and lumbosacral radicu-
lopathy compared to placebo in pain, activity and the patients’ satisfaction level
in a small-sized RCT”.
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CQ57 : Are opioids effective for cervical and lumbar radiculopathy ?

The number of RCTs investigating efficacy for cervical and lumbar radicu-
lopathy is very limited. It is unknown if opioids are as effective as antidepres-
sants or Ca*" channel a,0 ligands for such conditions.

The level of recommendation and the summary of overall evidence : 2D

Comments :

It has been reported that opioids are as effective as antidepressants such as
tricyclic antidepressants or SSRIs and Ca®* channel a,0 ligands which are
classified as the first-line drugs for postherpetic neuralgia or neuropathic pain
associated with diabetic neuropathy". However, opioids are classified as the
second-line drugs for the following reasons ; incidence of adverse effects is
higher with opioids compared with the other drugs, safety in immune functions
and gonadal functions has not been established for long-term use of opioids,
and opioids may induce hyperalgesia®.

Meanwhile, only a few reports have been made on efficacy of opioids for ra-
diculopathy. In a RCT for chronic radiculopathy, pain was alleviated by 7-14%
by nortriptyline hydrochloride (25-100 mg/day), morphine hydrochloride (15-90
mg/day), and a combination of these drugs. However, no significant reduction
of lower limb pain or low back pain was observed with these drugs compared
to benztropine (0.25-1 mg/day) which had been used as placebog).
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CQ58 : Are there any drugs other than antidepressants, Ca®* channel a,0
ligands and opioids effective for cervical and lumbar radiculopathy ?

The number of RCTs investigating efficacy for cervical and lumbar radicu-
lopathy is very limited. It is unknown if there are any drugs which are more
effective than antidepressants, Ca®* channel a0 ligands and opioids.

The level of recommendation and the summary of overall evidence : 2D
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Comments :

The anti-epileptic drug, topiramate, is effective for lumbar radiculopathy.
However, it is currently not recommended for the treatment of radiculopathy
due to adverse effects and low treatment continuation rate due to adverse ef-
fects'.

Reference
1) Khoromi S, Patsalides A, Parada S, et al: Topiramate in chronic lumbar
radicular pain. J Pain. 2005 ; 6 : 829-836 [1b]
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