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SUMMARY

Background: Chronic neuropathic pain, including painful
peripheral polyneuropathy and post-herpetic neuralgia,
affects 6.9—-10% of the general population.

Methods: In this article, we present current treatment
recommendations on the basis of a selective review of the
literature.

Results: Neuropathic pain does not respond consistently to
classic non-opioid analgesic drugs and is better treated
with co-analgesic, antidepressant, and anticonvulsant
drugs and topical agents. Under certain conditions,
however, neuropathic pain can be treated with opioids,
even chronically. It was concluded in a large-scale
meta-analysis that tricyclic antidepressants, selective
serotonin-norepinephrine reuptake inhibitors, and
calcium-channel anticonvulsants are the drugs of first
choice, with a number needed to treat (NNT) of 3.5-7.7 for
a 50% reduction of pain. An analysis of all studies yielded
an estimated publication bias of 10%. Treatment planning
must include adequate consideration of the patient’s age
and comorbidities, concomitant medication, and potential
side effects.

Conclusion: Drugs are now chosen to treat neuropathic
pain independently of the cause and symptoms of the
pain. Topical agents are used only to treat peripheral
neuropathy. The utility of a treatment approach based on
the patient’s symptoms and pathological mechanisms was
recently demonstrated for the first time in a randomized
trial. The goal of current research is to facilitate treatment
planning on the basis of the clinical phenotype.
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P ain is called neuropathic when it arises as the direct
result of a disease or lesion of the central and/or
peripheral somatosensory nervous system (1). The classic
neuropathic pain syndromes include post-herpetic neural-
gia, painful peripheral neuropathy, pain after traumatic
nerve lesions, and pain due to damage of the spinal cord
or brain (Box 1). Patients with neuropathic pain often
complain of spontaneous burning pain, painful sensitivity
to touch, and pain attacks. The prevalence of chronic
neuropathic pain in the general population is 6.9-10% (2).
Up to 34% of persons with diabetes mellitus suffer from
painful diabetic peripheral neuropathy (3).

The distinction of neuropathic from nociceptive pain is
important, as these two types of pain differ fundamentally
in their underlying mechanisms and therefore also in their
responses to different drugs (4). Nociceptive pain arises
from the “physiological” stimulation of nociceptors in an
individual with an intact afferent somatosensory system
(4). The causative pathological process lies in the tissue.
This type of pain is predominant, for example, in osteoar-
thritis and rheumatoid arthritis. Aside from neuropathic
and nociceptive pain, pain can also be a symptom of psy-
chiatric or psychosomatic disease (5).

In this review, we present the basic principles of
chronic neuropathic pain and the drugs used to treat it.
We will not discuss trigeminal neuralgia here because
of the special pathophysiological, clinical, and thera-
peutic considerations associated with it. (For more
information on this subject, see the relevant guideline
of the German Neurological Society [Deutsche Gesell-
schaft fiir Neurologie, DGN]).

Learning objectives
This article should enable readers to
® understand why neuropathic pain is treated with
antidepressant and anticonvulsant drugs and
topical agents,

Definition

Pain is called neuropathic when it arises as the
direct result of a disease or lesion of the central
and/or peripheral somatosensory nervous
system.
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® know the drugs of first choice, and
® know what algorithm to follow as a guide to
treatment.

Methods

This review is based on pertinent articles retrieved by a
selective search of the literature on the treatment of
chronic neuropathic pain, including national guidelines
and current meta-analyses (AWMEF search term, “neu-
ropathischer Schmerz”; PubMed search terms, “neu-
ropathic pain,” “treatment,” “therapy,” “review,”
“meta-analysis,” “trial”).

The mechanisms of neuropathic pain as
targets for pharmacotherapy

Nerve damage has been shown to alter the neuro-
physiological properties of afferent neurons (4).
Spontaneous ectopic activity arises, damaged axons
degenerate and regenerate, and there is heightened
sensitivity to afferent stimuli. These phenomena
manifest themselves clinically as spontaneous pain,
thermal hyperalgesia, and pain attacks (4). Ectopic
activity is induced and maintained by a number of
factors, including voltage-gated neuronal sodium
channels and transient receptor potential (TRP) chan-
nels (4). These channels can be modulated with drugs
such as carbamazepine, lidocaine, and capsaicin,
with resulting relief of pain (6).

The term “central sensitization” refers to neuronal
hyperexcitability that is found mainly in the spinal cord
(7). Its clinical manifestations are intensified sponta-
neous pain, mechanical allodynia, and hyperalgesia.
Central sensitization can be modulated with drugs
including gabapentin, pregabalin, and opioids, with
resulting relief of pain (6).

Nociceptive impulse transmission in the spinal cord
is physiologically modulated by a descending system
4).

Inhibition of the reuptake of these neurotransmitters
from the synaptic cleft through the action of anti-
depressant drugs leads mainly to an intensification of
the analgesic effect (6).

The concept of mixed pain

The presence of a neuropathic pain component does
not preclude the simultaneous presence of a nocicep-
tive component (e.g., in diabetes mellitus: a patient
can have nociceptive pain from a foot ulcer and, at the
same time, painful diabetic peripheral neuropathy or

Central sensitization

The term “central sensitization” refers to neuronal
hyperexcitability that is found mainly in the spinal
cord. Its clinical manifestations are intensified
spontaneous pain, mechanical allodynia, and
hyperalgesia.
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Examples of neuropathic pain syndromes

® Peripheral neuropathic pain
- Painful neuropathy (e.g., diabetic, alcoholic, or post-chemotherapeutic)
- Radiculopathy
- Traumatic nerve lesion
- Post-mastectcomy, -thoracotomy, or -herniotomy syndrome (these may also
be mixed neuropathic-nociceptive pain syndromes)
® Central neuropathic pain
— After a stroke
— After a spinal cord injury
- In multiple sclerosis
® Mixed pain
— Subgroups of patients with chronic back pain
- Complex regional pain syndrome (CRPS, Sudeck’s dystrophy)
— Subgroups of patients with cancer-related pain

cancer-related pain) (8). An estimated 16-25% of
patients with back pain (with or without leg pain)
have pain of both nociceptive and neuropathic origin
(9). This combination has been termed “mixed pain”
(Box 1)—a concept that has not been validated to date
by any clinically applicable gold standard. In any
patient who might have either or both types of pain,
evidence for neuropathic pain should be sought by
meticulous history-taking and physical examination,
as the proper analgesic treatment will depend on the
particular type of pain that is present: opioid and non-
opioid analgesics for nociceptive pain, appropriate
drugs (cf. treatment recommendations) for neu-
ropathic pain, and, possibly, a combination of both
types of medication for mixed pain.

Diagnosis and classification
Clear diagnostic criteria for neuropathic pain were
issued in 2008 by the Neuropathic Pain Special Interest
Group (NeuPSIG) of the International Association for
the Study of Pain (IASP) (1) on the basis of a revised
definition of the entity. According to these criteria,
neuropathic pain is definitely present when:
1. the pain has a neuroanatomically plausible dis-
tribution (corresponding to a peripheral or central
territory of innervation or representation),

Mixed pain

Pain with simultaneously present nociceptive
and neuropathic components is called mixed
pain.
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Realistic goals for the treatment of
neuropathic pain

® Reduction of pain by > 30-50%

® |mproved sleep

® |mproved quality of life

® Maintenance of social activities and relationships

® Recovery and maintenance of the ability to work

2. the history suggests a lesion or underlying disease

that can damage the somatosensory system, and

3. both (1) and (2) have been securely demonstrated

either clinically or by ancillary testing.

The kinds of tests available for the third criterion above
include electrophysiological studies (neurography, evoked
potentials) and neuroimaging studies (computed
tomography, magnetic resonance imaging). For more
detailed information on the diagnostic evaluation of neu-
ropathic pain, see the German guideline on this subject
(10). Neuropathic pain is distinguished from nociceptive
pain on clinical grounds by the presence of hyperalgesia
(increased intensity of pain) and allodynia (pain induced by
ordinarily non-painful stimuli) in response to a mechanical
and/or thermal stimulus. These positive symptoms are
often (11) seen in combination with negative symptoms
that reflect a lesion of the somatosensory system, e.g.,
hypesthesia.

The origin of neuropathic pain can be classified as
either peripheral (e.g., peripheral neuropathy) or cen-
tral types (e.g., stroke or multiple sclerosis) on the
basis of the history, physical examination, and further
testing if necessary. Some patients have both periph-
eral and central neuropathic pain. The systemic
pharmacotherapy of neuropathic pain is the same
regardless of its origin.

A meta-analysis of drug trials performed to
date and publication bias

The most comprehensive and up-to-date meta-analysis
on the treatment of chronic neuropathic pain to date
appeared in Lancet Neurology in early 2015 and
included 229 randomized, double-blind, placebo-con-
trolled trials (6). It yielded the following conclusions:

Clinical features of neuropathic pain
Neuropathic pain is distinguished from nociceptive
pain on clinical grounds by hyperalgesia and allo-
dynia in response to a mechanical and/or thermal
stimulus.

® Wide variations in trial methods, size (patient
numbers), and quality make it difficult to compare
the utility of older and newer drugs (7able).
® The number needed to treat (NNT) of all first-line
drugs, i.e., the number of patients who would
need to be treated with a given drug so that one of
them, on average, would experience a reduction
of pain by at least 50%, lies in the range 3.5-7.7.
No recommendation can be given for the prefer-
ential use of any particular first-line drug over any
other (Table) (6).

® The treatment recommendations are the same
regardless of the etiology of the pain (12).

It should be pointed out, however, that these con-
clusions are based in part on assumptions of efficacy
across pain syndromes that were made only by analogy.
This methodological approach may have put some drugs
at a disadvantage in the final assessment. For example, a
review of the use of cannabinoids yielded a more posi-
tive evaluation than the meta-analysis did, though a need
for further trials was mentioned in the review (13). As for
some other drugs, such as carbamazepine, there is agree-
ment that the available evidence does not clearly support
a general recommendation for their use (14).

The meta-analysis also included a statistical estimate
of the effect of publication bias (i.e., the tendency of
trials with negative findings to remain unpublished),
according to which the therapeutic benefit of drugs
against neuropathic pain is likely to have been overstated
by 10%. This small effect does not negate the treatment
recommendations derived from the meta-analysis.

The fundamentals of treatment
Pain should be treated at once if it impairs the patient’s
functioning in everyday life. The treatment options
should be discussed clearly with the patient to prevent
excessively high expectations and possible disappoint-
ment (Box 2). Drugs can lessen neuropathic pain by
30-50% (6). Complete freedom from pain often cannot
be achieved. For all types of drug, 20-40% of patients
either experience less than 30% pain reduction (so-
called “non-responders”) or have intolerable side
effects (6). The choice of drug is independent of the
etiology of neuropathic pain (12, 15-18), but some
drugs have not been tested or approved for pain of some
etiologies.

To improve compliance, patients should also be
informed about the following before the treatment is
begun:

Realistic treatment goals

e 30-50% pain reduction

e Better sleep

e Better quality of life

e Maintenance of social activity

e Recovery and maintenance of ability to work
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common side effects (modified from [6])

The pharmacotherapy of neuropathic pain: number of trials, number of patients, number needed to treat, evidence levels (GRADE [27]), and

Number of | Number of | Number needed to | Evidence level Examples of common side effects (may vary
trials patlents treat [95% CI] (GRADE) depending on drug and manufacturer)

Tricyclic antidepressants 3.6[3.0;4.4] High Drowsiness, fatigue, dizziness, hypotension,
weight gain

Serotonin-norepinephrine 10 2541 6.4[5.2;84] High Nausea, dry mouth, somnolence, headache

reuptake inhibitors

Pregabalin 25 5940 7.716.5;9.4] High Drowsiness, somnolence, peripheral edema,
weight gain

Gabapentin 14 3503 7.2[5.9;9.1] High Somnolence, dizziness

Tramadol 6 741 4.71[3.6;6.7] Intermediate Dizziness, nausea

High-potency opioids 7 838 4.3[3.4;58] Intermediate Sedation, dizziness, headache, constipation,
nausea, itch

Capsaicin 8% patch* 6 2073 10.6 [7.4; 18.8] High Pain or erythema at the site of application

*Only peripheral neuropathic pain. Cl, confidence interval. Only evidence of high or intermediate quality was considered in the construction of this table

® The substance classes to be used as analgesic or

co-analgesic agents

® The potential side effects and interactions, includ-

ing impairment of attention, concentration, and
ability to drive a motor vehicle

® The temporal course of drug administration until the

final dose is reached, and the often delayed onset of
the therapeutic effect (e.g., days to weeks for anti-
depressant and anticonvulsant drugs).

It should be borne in mind in treatment planning that
the approval status of the individual active substances
may vary from one manufacturer to another. Moreover,
drug treatment can be combined at any time with non-
pharmacological treatments, and indeed should be if
indicated. These treatments include physiotherapy,
psychotherapy, and transcutaneous electrical nerve
stimulation (TENS) (10).

Substance classes

In the following sections, we list the substance classes
and active agents whose use is recommended by the
German Neurological Society in its current S1 guide-
line and by the Neuropathic Pain Special Interest Group
(NeuPSIG) of the International Association for the
Study of Pain (IASP) in its meta-analysis. We indicate
whenever the recommendations found in these two
publications differ. We do not list the scientific

Treatment options

Drug treatment can be combined at any time with
non-pharmacological treatments, and indeed
should be if indicated. These treatments include
physiotherapy, psychotherapy, and transcutaneous
electrical nerve stimulation (TENS).
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evidence for the use of each drug in particular pain
syndromes, as the trial data do not show the utility of
differential treatment based on the underlying syn-
drome. We also present results from newer trials that
came to our attention through our review of the litera-
ture. All of the recommendations given here are based
on the findings of randomized, placebo-controlled,
double-blind trials. The dosing recommendations may
differ from those given in the manufacturers’ informa-
tional material for physicians and reflect the authors’
personal experience. We will not discuss the topic of
manufacturer-specific approval status for particular ac-
tive substances; where relevant, this should be checked
by the prescribing physician.

Anticonvulsant drugs that act on neuronal
calcium channels

Gabapentin

Mechanism of action: Gabapentin is presumed to act
on the a2-3-subunit, thereby lessening the activating
calcium influx of central neurons (Figure).

Dosing: The initial dose is 100 mg tid. The dose can
be raised by 3 x 100 mg every three days until a
total of 1200-2400 mg/d in three divided doses is
reached. The maximum dose is 3600 mg/d. The dose
must be adjusted in patients with impaired renal
function.

Patient compliance

To improve compliance, patients should be
informed before the treatment is begun about the
substance classes to be used, potential side ef-
fects and interactions, the temporal course of drug
escalation, and the often delayed onset of the effect.
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B AS or AB fiber 5}

C fiber

_ anterior horn

Pathophysiological mechanisms of neuropathic pain (modified from Baron et al.,

Lancet Neurol 2010 [4])

a) Schematic diagram of a cross-section of the spinal cord.

b) Peripheral changes at primary afferent nociceptive neurons after a partial nerve lesion lead
to peripheral sensitization. Some axons are damaged and degenerate (axons 1 and 3), while
others remain intact (skin, axons 2 and 4). The expression of sodium channels is increased
on damaged neurons (axon 3) as a consequence of the lesion. Furthermore, proalgesic
substances such as nerve growth factor (NGF) are released in the setting of Wallerian
degeneration (arrow) and trigger the expression of channels and receptors (e.g., sodium
channels, TRPV1 receptors, and adrenoreceptors) on uninjured nociceptive fibers.

¢) Spontaneous activity in C-nociceptors leads to spinal cord hyperexcitability (star in yellow
neuron) and thereby clinically to mechanical allodynia (i.e., the activation of nociceptive
pathways by normally non-painful stimuli) and mechanical hyperalgesia. Several pre-
synaptic (opioid receptors, calcium channels) and postsynaptic structures (glutamate re-
ceptors, AMPA/kinase receptors, sodium/5HT receptors, GABA receptors, sodium channels)
are involved in central sensitization. Inhibitory interneurons and the descending inhibitory
system (green neurons) are dysfunctional after nerve lesions, and this leads to the disin-
hibition or facilitation of spinal cord dorsal horn neurons and to further central sensitization.

d) Peripheral nerve injury activates spinal cord glial cells (gray cells) via chemokines (e.g.,
CCL2) that act on chemokine receptors. Activated microglia further sensitize WDR neurons
by releasing cytokines and growth factors (e.g., tumor necrosis factor o, brain-derived
neurotrophic factor) and increasing glutamate concentrations.

AMPA, aminomethylphosphonic acid; CCL2, chemokine (C-C motif) ligand 2; GABA, y-amino-

butyric acid; TRPV1, transient receptor potential V1; WDR, wide dynamic range

Recommendation: Gabapentin is recommended in
both of the main publications as a first-line drug for the
treatment of chronic neuropathic pain.

Pregabalin

Mechanism of action: Pregabalin binds to the
a2-5-subunit of the voltage-dependent calcium channel
of peripheral and central nociceptive neurons, lessening
the activating calcium influx.

Dosing: The initial dose is 25, 50, or 75 mg once or twice
per day and can be escalated by 50-75 mg every three or
four days up to a maximum dose of 600 mg/d in two
divided doses. The dose must be adjusted in patients with
impaired renal function.

Recommendation: Pregabalin is recommended in both
of the main publications as a first-line drug for the
treatment of chronic neuropathic pain.

Antidepressant drugs

Tricyclic  antidepressants (TCA) and selective
serotonin-norepinephrine reuptake inhibitors (SSNRI)
have both antidepressant and analgesic effects. The
doses of TCA that are used to treat pain are generally
lower than the effective dose for the treatment of
depression.

This is not true of SSNRI, however. Their analgesic
effect is derived from a potentiation of the descending
nociceptive inhibitory pathways by presynaptic inhi-
bition of the reuptake of serotonin and norepinephrine,
two monoaminergic neurotransmitters. TCA also block
voltage-dependent sodium channels and have sympatho-
lytic properties.

Tricyclic antidepressants (TCA)

Dosing: Antidepressants must be given in an individ-
ually titrated dose depending on their therapeutic effect
and side effects. The initial dose is 10 or 12.5 mg, or
else 25 mg in a time-release preparation, given either at
night (for sedating TCA) or in the morning (for drugs
that have a stimulating effect).

Dose escalation: The dose can be raised by 10-25 mg
every three to five days, up to a recommended maxi-
mum analgesic dose of 75 mg/d. Depending on the
active substance, the drug can be given once a day as a
time-release preparation or else in two or three divided
doses.

Recommendation: TCA are recommended in both of
the main publications as first-line drugs for the treat-
ment of chronic neuropathic pain.

Antidepressants

The doses of tricyclic antidepressants that are
used to treat pain are generally lower than the
effective dose for the treatment of depression.
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Selective serotonin and norepinephrine reuptake inhibitors
(SSNRI)—example: duloxetine

Dosing: The initial dose is 30 mg every morning. Dose
escalation should take place over a period of 7-14 days.
The target dose to be achieved initially should be 60
mg, and the maximal dose is 120 mg once per day in
the morning.

Recommendation: Duloxetine is recommended in
both of the main publications as a first-line drug for the
treatment of chronic neuropathic pain. It has been ap-
proved in Germany for the treatment of painful diabetic
polyneuropathy. Venlafaxine has not been approved for
the treatment of pain in Germany.

The treatment of neuropathic pain with opioids is
controversial; cf. the German S3 LONTS guideline on
the long-term treatment of pain of non-malignant origin
with opioids (19, 20). In the LONTS guideline, the fol-
lowing statements are made:

® Diabetic neuropathy: “Opioid analgesics should

be offered as a treatment option for 4 to 12
weeks.”

® Post-herpetic neuralgia: “Opioid analgesics can

be offered as a treatment option for 4 to 12
weeks.”

® Phantom pain, radiculopathy, non-diabetic poly-

neuropathy, and pain after spinal cord injury:
“Opioid analgesics should be offered as a treat-
ment option for 4 to 12 weeks.”

® [ong-term opiate treatment (for 6 months or

more): “Opioid analgesics can be offered as a
long-term treatment option to patients with [...]
chronic neuropathic pain (neuropathies of various
causes, post-herpetic neuralgia) who have experi-
enced a clinically relevant reduction of pain and/or
subjective physical impairment, with few or no
adverse side effects, when treated with such drugs
for a limited time (4—12 weeks).”

These recommendations accord with those of the
DGN and the NeuPSIG/IASP: both of the latter groups
also recommend low- and high-potency opioids for the
treatment of chronic neuropathic pain, though only as
second-line treatment (low-potency opioids) or third-
line treatment (high-potency opioids) under some
circumstances.

Opioid analgesics

Mechanisms of action: Opioids act as agonists primarily
at the p opioid receptor. They are classified as either
weak (low-potency) or strong (high-potency), depending

Selective serotonin and norepinephrine
reuptake inhibitors

Duloxetine is recommended as a first-line drug for
the treatment of chronic neuropathic pain. It has
been approved in Germany for the treatment of
painful diabetic neuropathy.
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on their intrinsic activity at the receptor. Tramadol exerts
an additional effect on the descending pain-suppressing
system by inhibiting the reuptake of norepinephrine and
serotonin.

Therapeutic procedure: Current evidence does not
support a recommendation to use opioids preferentially.
“High-potency opioids are indicated only when there is
an interdisciplinary consensus that the pain is resistant
to curative approaches or to non-opioid drug treatment,
and that low-potency opioids are ineffective or insuffi-
ciently effective. Opioids should be given as a long-
acting preparation (time-release oral formulations or
transdermal systems).” (10) The lowest effective dose
must be found by slow titration, starting from a low
dose (exception: transdermal systems are not suitable
for a dose-finding procedure of this kind). High-
potency opioids should not be given to opioid-naive
patients as primary treatment. Monitoring for hepatic
and renal toxicity with appropriate laboratory tests is
recommended despite the low risk. Even under
controlled opioid therapy, there is a risk of physical
dependency; therefore, a psychiatric and/or psycho-
therapeutic evaluation is indicated before opioid treat-
ment is begun in any patient with a history of a mental
disorder.

Recommendation: Opioids can be used effectively
against neuropathic pain when drugs of other types
have not been effective or a more rapid onset of pain
relief is needed. When opioid therapy is initiated, low-
potency opioids should be given first (Box 3).

p-opioid receptor agonist norepinephrine
reuptake inhibitors

Mechanism of action: Drugs in this class (abbreviated
MOR-NRI) exert a combined analgesic effect, acting as
agonists at the p receptor while simultaneously inhibiting
the reuptake of norepinephrine. They do not inhibit sero-
tonin reuptake to any major extent.

Recommendation: In clinical trials, tapentadol re-
lieved the pain of diabetic neuropathy significantly
better than placebo (6, 21). It should be used in the
same way as the other morphine agonists among the
high-potency opioids.

Topical treatments

Lidocaine patch

Mechanism of action: Lidocaine patches developed
especially for the treatment of pain prevent the gen-
eration of pathological nerve excitation by blocking

Treatment options

If the underlying lesion in the nervous system is of
uncertain cause, a diagnostic evaluation should
be performed to identify the etiology of the pain.

MEDICINE




MEDICINE

Treatment algorithm for chronic neuropathic pain

The following treatment algorithm is based, as regards pharmacotherapy, on the recommendations of the German Neurological
Society in its S1 guideline, which are substantially the same as those found in the meta-analysis, except for treatment with
topical agents (6, 10). The algorithm is intended to be universally applicable to pain of the following types:
— Peripheral and/or central neuropathic pain
— The neuropathic pain component of a mixed pain syndrome, independently of etiology (exception: topical agents only for
peripheral neuropathy).

® Step 1: Diagnostic evaluation (basis of treatment planning)
— Diagnosis of definite/possible neuropathic pain?
- Diagnosis of mixed neuropathic/nociceptive pain?
— Tests needed to secure the diagnosis (cf. guideline on the diagnostic evaluation of neuropathic pain)?

® Step 2: Causally directed treatment options
Has the cause of the underlying disturbance in the nervous system been definitively identified?
— If not, then investigate the etiology further (neurological diagnostic testing; cf. guidelines on peripheral neuropathy, etc.).
— Ifit has been, then exhaust the options for causally directed treatment (e.g., optimize glycemic control, surgically
decompress compressed nerves, etc.).

® Step 3: Determine the indication for pharmacotherapy
— If causally directed therapy is ineffective, insufficiently effective, or unavailable, then early, adequate drug treatment is indicated
and should be initiated at once if the patient is suffering from pain to a degree that interferes with his or her everyday life.

® Step 4: Treatment planning
— Assess previous pain treatments with regard to agent(s) used, dose, and duration (high enough dose for long enough?)
— Consider comorbidities and cross-check against potential side effects
— Consider concomitantly taken drugs and cross-check against potential interactions
— Consider any known drug intolerance
- Take the patient’s wishes into account with respect to the avoidance of particular side effects

® Step 5: Patient information
- Jointly formulate and agree on treatment goals
— Determine the drug(s) to be used and explain their use as analgesics to the patient (this improves compliance [23])
— Explain potential side effects and interactions and how they can be avoided
- Explain the criteria for efficacy and inefficacy (possible latency of effect, planned duration of treatment, need for titration)

® Step 6: Pharmacotherapy (based on the recommendations of the German Neurological Society)
The drugs of first choice are:
- Tricyclic antidepressants [TCA]
— Selective serotonin-norepinephrine reuptake inhibitors [SSNRI] (duloxetine)
- Anticonvulsants (gabapentin, pregabalin)
- High-dose capsaicin patch
— Lidocaine patch
— For intense pain, or when a rapid onset of effect is necessary: consider the indications for the additional administration of
a low-potency (or, if necessary, high-potency) opioid

Drugs of first choice Opioids

e Tricyclic antidepressants Opioids can be used effectively against neuro-

e Selective serotonin-norepinephrine reuptake pathic pain when drugs of other types have not
inhibitors (duloxetine) been effective or a more rapid onset of pain relief

e Anticonvulsants (gabapentin, pregabalin) is needed.
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- For mixed neuropathic and nociceptive pain: consider combination therapy with a non-opioid analgesic drug or opioid
drug together with a TCA, SSNRI, anticonvulsant drug, or topical agent.

® Step 7: Assessment of the response to treatment (response, partial response, no response)

Prerequisites for assessing the response to treatment: attainment of the target dose at which a therapeutic effect can be

expected (cf. target doses for particular drugs, above) and regular ingestion of the target dose for at least ca. 2 weeks. The

most common errors are underdosing and too short duration of treatment. Combination therapy is often needed.

— Pain reduction to < 3 on the NRS (the Numerical Rating Scale, with 11 levels ranging from 0=no pain to 10 = worst
imaginable pain): continue monotherapy, consider indication for combination therapy where appropriate

— Pain reduction by = 30%, but pain intensity > 4 on the NRS: combine with an additional drug of first choice

— Pain reduction by < 30% and pain intensity = 4 on the NRS: the drug appears to be ineffective—switch to another drug of
first choice

— Check for side effects (clinical toleration of the drug; e.g., serum biochemical tests, ECG, inspection of the skin).

If intolerable side effects arise that prevent the patient from taking an effective dose of medication, switch to another drug.

If the patient is taking a clinically effective dose but continues to suffer from intolerable side effects, first lower the dose.

Depending on the effects and side effects after this is done, try either switching the drug or starting combination therapy

with a low dose of the original drug (even though there is no clear evidence supporting the efficacy of the latter option).

— If the pain relief is still inadequate, consult a pain specialist or refer the patient to a pain center.

® Step 8: The end of treatment
No data are available from clinical trials to help determine the optimal timing of dose reduction or of the discontinuation of a
drug. If the patient experiences adequate pain relief over a relatively long period of time, a gradual, stepwise reduction of
the dose (as in dose escalation, only backwards) can be tried at any time, particulaly because spontaneous remission of

pain is possible. Most patients, however, will need to continue taking medication against neuropathic pain.

sodium channels. Unlike conventional lidocaine
patches, they do not cause cutaneous hypesthesia.
Dosing: Initial dose: apply 1-3 patches (700 mg/patch,
10 % 13 cm) to the painful area for 12 hours, with an appli-
cation-free interval of at least 12 hours thereafter. The
patch can be cut to a smaller size if indicated.

Escalation: The maximum dose (3 patches in 24
hours) can be given at the first application. The patch
should only be applied to intact skin.
Recommendation: In its S1 guideline, the German
Neurological Society designates lidocaine patches as
first-line treatment (as either monotherapy or combi-
nation therapy) against post-herpetic neuralgia, because
of their favorable side-effect profile. According to the
meta-analysis, lidocaine patches are a second-line op-
tion for the treatment of painful peripheral neuropathy.

High-dose capsaicin patches
Mechanisms of action: Capsaicin is a vanilloid receptor
(TRPV1) agonist. A single application of a high-dose

p-opioid receptor agonist norepinephrine
reuptake inhibitors

These drugs act as agonists at the p receptor and
simultaneously inhibit the reuptake of norepineph-
rine. They do not inhibit serotonin reuptake to any
major extent.
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patch (8%) leads to reversible degeneration of nocicep-
tive afferent fibers in the skin. Cutaneous innervation
with nociceptive afferent fibers renormalizes in approxi-
mately 90 days (22).

Dosing: Up to 4 high-dose capsaicin patches (8%)
(179 mg/patch, 14 x 20 cm) can be used in a single
application for 30 or 60 minutes (on the feet or
other parts of the body, respectively). They should
be applied directly to the painful area of the skin.
According to the manufacturers’ instructions, capsaicin
patches cannot be used on the head or face and
should only be applied to intact skin. There should
be an interval of at least 90 days before any second
application.

Recommendation: High-dose capsaicin patches are
listed in the German guideline as a first-line treatment
for the monotherapy or combination therapy of periph-
eral neuropathic pain. They are listed in the meta-
analysis as a second-line option for the the treatment of
peripheral neuropathic pain.

Lidocaine patches

Lidocaine patches developed especially for the
treatment of pain prevent the generation of
pathological nerve excitation by blocking sodi-
um channels. Unlike conventional lidocaine pat-
ches, they do not cause cutaneous hypesthesia.
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The treatment of neuropathic pain

in the elderly

According to the PRISCUS list of potentially inappropri-
ate medications for elderly patients, published in 2010
(24), selective serotonin reuptake inhibitors (SSRI) or
mirtazapine should be used in the elderly in preference to
tricyclic antidepressants because the latter increase the
risk of falls, delirium, and thromboembolic events.
Nonetheless, SSRI and mirtazapine are not recom-
mended for the treatment of neuropathic pain, as out-
lined above.

The concept of individualized,
mechanism-oriented treatment

The assignment of different mechanisms to the different
clinical manifestations of neuropathic pain has led to the
concept of mechanism-oriented treatment (25). It is postu-
lated that a determination of the individual patient’s clini-
cal pain “phenotype” will enable identification of the
underlying pathophysiological mechanisms and thus of
the drug that is most likely to relieve the symptoms.

Pursuant to this concept, the German Research
Network on Neuropathic Pain (Deutsche Forschungs-
verbund Neuropathischer Schmerzen, DFNS; www.
neuropathischer-schmerz.de) has issued the LoGa clas-
sification of clinical manifestations (11). “LoGa”
stands for loss and gain, i.e., negative and positive
symptoms. The classification is based on the physical
examination of sensation in the area of the patient’s
pain.

The relevance of this classification for individu-
alized symptom- and mechanism-oriented treatment
was demonstrated recently in a randomized, placebo-
controlled trial (26). Further trials are needed to
validate this concept. If it should indeed prove useful,
individualized treatment based on the patient’s symp-
toms will be possible in the near future.
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Mechanism-oriented treatment

In this concept, it is postulated that a determination
of the individual patient’s clinical pain “phenotype”
will enable identification of the underlying pathophy-
siological mechanisms and thus of the drug that is
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program. Only one answer is possible per question. Please select the most appropriate answer.

Question 1

How is neuropathic pain defined?

a) Neuropathic pain is pain that arises periodically while a neuroma
forms.

b) Neuropathic pain is pain that arises as the direct consequence
of a disease or lesion of the central and/or peripheral somato-
Sensory nervous system.

¢) Neuropathic pain is a periodically arising, unilateral pain of the
musculoskeletal system.

d) Neuropathic pain is a paroxysmal, strictly unilateral, extremely
severe type of headache that is felt mainly behind the eye and
affects men and women in a ratio of 3:1.

e) Neuropathic pain is pain that arises during palpation of the
abdomen when the examiner’s hand is suddenly pulled away.

Question 2

A patient presents to you with a complex regional pain syn-
drome. Which of the following is a correct designation of this
patient’s pain syndrome?

a) Phantom pain

b) Purely central neuropathic pain

c) Mixed pain

d) Purely peripheral neuropathic pain

e) Purely nociceptive pain

Question 3

What is a realistic goal for the treatment of neuropathic pain?

a) Recovery and maintenance of the ability to work

b) 10% pain reduction at most

c) Long-term total freedom from symptoms without analgesic
medication

d) Complete regeneration of damaged nerve cells through
electrical nerve stimulation

e) Short-term pain relief through physiotherapy

Question 4

Which of the following are common side effects of
gabapentin?

a) Headache, sedation

b) Dry mouth, hypotension

c) Extrapyramidal movement disorders

d) Exhaustion and anorexia

e) Daytime sleepiness and dizziness

Question 5

What, in particular, should the patient be told about before
drug treatment is begun, in order to improve compliance?
a) The drug’s approval status

b) The drug’s performance-improving effect

¢) The possible delay before the drug takes effect

d) The frequency of administration

e) The cost of treatment

Question 6

What percentage of patients fail to respond adequately
to treatment when all of the pharmacotherapeutic
options have been exhausted?

a) 0-20%

b) 20-40%

c) 40-60%

d) 60-80%

e) 80-100%

Question 7

Which of the following is the main clinical manifestation
of central sensitization (i.e., hyperexcitability of the
spinal cord)?

a) Chronic phantom pain

b) Decompression of nerve compression

c) Better sleep

d) Lumbar fusion

e) Intensified spontaneous pain

Question 8

What is the clinical result of spontaneous activity in
C nociceptors?

a) Central sensitization

b) Reduction of the activating calcium influx

¢) Mechanical allodynia and hyperalgesia

d) Inhibition of norepinephrine uptake

) Hypesthesia

_— =

Question 9

Which of the following is a drug of first choice for the
treatment of chronic neuropathic pain?

a) Non-opioid analgesics

b) Mirtazapine

c) Tetracyclic antidepressants

d) Beta-adrenoceptor antagonists

e) Tricyclic antidepressants

Question 10

When, as a rule, should a drug for the treament of

neuropathic pain be entirely discontinued?

a) When pain is relieved by more than 30%

b) After three weeks of treatment

c) After a successful drug taper

d) When mild side effects arise

€) When pain is reduced to < 3 on the Numerical Rating
Scale (NRS)

Deutsches Arzteblatt International | Dtsch Arztebl Int 2016; 113: 616-26



MEDICINE

Supplementary material to:

The Pharmacological Therapy of Chronic Neuropathic Pain
by Andreas Binder and Ralf Baron

Dtsch Arztebl Int 2016; 113: 616—26. DOI: 10.3238/arztebl.2016.0616

Case illustration

A 78-year-old woman presented with pain in the
right breast. She said she had developed increasingly
severe burning pain in the breast overnight, feeling
like a raw wound. In the morning, she noted skin
changes as well. Her past medical history included
glaucoma, arterial hypertension, and depression. Her
current medications were eye drops, amlodipine 10
mg qd, and citalopram 20 mg qd. The physical
examination revealed a skin rash in a right TS and
T6 dermatomal distribution.

Herpes zoster (shingles) was diagnosed, and viro-
static therapy with brivudine was initiated and con-
tinued for three days. Because of her acute herpetic
pain (with score of 5 on the 0-10 point NAS), a
consequence of the neurocutaneous infection,
metamizole 500 mg qid was prescribed as well. She
returned two days later complaining of worse pain
(NAS 7-8). As it is known that intense viral activity
and intense acute herpetic pain both predict the
development of post-herpetic neuralgia, metamizole
was stopped and a tilidine/naloxone time-release
preparation was prescribed instead, at an initial dose
of 100 mg bid, with escalation to 200 mg bid.
Tramadol was not prescribed because of the risk of
additive serotonin reuptake inhibition in combi-
nation with citalopram, and a tricyclic antidepres-
sant was not prescribed because of a possible addi-
tive anticholinergic effect in combination with the
anti-glaucoma drug. This treatment lowered the in-
tensity of pain to NAS 2-3, which the patient found
tolerable.

At her planned follow-up visit four weeks after
onset, her skin was well healed, with visible scars.
Physical examination revealed mild allodynia to
touch and a gradated superficial hypesthesia
(“anesthesia dolorosa”) of the skin, both evidence
of neuropathic pain. Pregabalin was prescribed at a
dose of 25 mg bid with escalation to 150 mg bid,
and tilidine/naloxone was tapered off over two
weeks.

She continued to take pregabalin. Three months
after the rash had healed, her pain had lessened to
NAS 2, but she had developed a marked allodynia to
touch, so that she could only wear a loosely-fitting
blouse. The elapsed time now allowed the diagnosis
of post-herpetic neuralgia according to its strict defi-
nition. Combination therapy was begun with the
addition of a lidocaine patch, which was applied for
12 hours per day. This led to a satisfactory reduction
of the spontaneous pain and allodynia.

Three months later, gradual lowering of the pre-
gabalin dose led to worsening of the pain only when
the dose dropped below 150 mg/d. Thus, the pa-
tient’s medication could be retitrated during the first
year after the emergence of the condition, in accor-
dance with the commonly observed (partially)
remitting course of post-herpetic neuralgia. An at-
tempt to discontinue the lidocaine patch entirely was
unsuccessful, but the interval between applications
could be prolonged to two days. The combination
therapy was continued as long-term maintenance
therapy.
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