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a ccording to the most 
widely accepted definition, 
neuropathic pain is initiated 

or caused by a primary lesion or 
dysfunction in the nervous system. 
Neuropathic pain cannot be 
explained by a single disease process 
or a single specific location of damage. 

Neuropathic pain may be 
associated with abnormal sensations 
called dysesthesias which occur 
spontaneously and allodynias 
that occur in response to external 
stimuli. Neuropathic pain may 
have continuous and / or episodic 
(paroxysmal) components. The 
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Neuropathic paiN is oNe of the most 
difficult medical coNditioNs to treat 
aNd although the primary goal is to 
alleviate paiN, maNy cliNiciaNs Now 
recogNise that the most appropriate 
therapeutic goal may be to reduce paiN 
to a more tolerable level.

neuropathic pain
Learning objectives:
•  To have an understanding of 

neuropathic pain and some of 

the causes of neuropathic pain.

•  To have an understanding of 

the pharmacological treatment 

options for neuropathic pain.

Pharmacist competency units 
addressed include:
3.1 participate in therapeutic 
decision making
3.2 provide ongoing 
pharmaceutical management
3.3 promote rational drug use
4.2 evaluate prescribed medicines
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latter are likened to an electric 
shock or a stabbing, shooting pain. 
Common qualities of neuropathic 
pain include burning or coldness, 
‘pins and needles’ sensations, 
numbness and itching. (Anyone who 
has hurt their back and has suffered 
from sciatica will understand these 
sensations.) Nociceptive pain by 
comparison is more commonly 
described as aching. An overview of 
pain classification is summarised in 
Figure One.

As many as 7–8% of the 
population are affected by 
neuropathic pain, and in as many as 
5% of patients it may be described as 
severe. Neuropathic pain may result 
from disorders of the peripheral or 
central nervous system (brain and 
spinal cord). Central neuropathic 
pain is described in patients 
following spinal cord injury, multiple 
sclerosis, and some strokes. 

So neuropathic pain may be 
divided into peripheral neuropathic 
pain, central neuropathic pain, or 
mixed (peripheral and central) 
neuropathic pain.

Neuropathic pain may be 
associated with diabetes and 
other metabolic conditions but 
the common causes of painful 
peripheral neuropathies are 
Herpes zoster infection, HIV-
related infection, nutritional 
deficiencies, toxins, remote 
manifestations of malignancies, 
and genetic and immune mediated 
disorders. Neuropathic pain is 
common in cancer, as either a 
direct result of cancer infiltration or 
compression of peripheral nerves, 
or as a side effect of chemotherapy, 
radiotherapy or surgery.

treatment options
Pharmacological management of 
neuropathic pain is difficult and 
good response may be hard to 
achieve with only some 40–60% 
of patients achieving even partial 
relief. Many of the pharmacologic 
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treatments for chronic neuropathic 
pain are thought to decrease the 
sensitivity of nociceptive receptors, 
or desensitise C fiber nerves so 
that they transmit fewer signals. 
Some medicines may exert their 
influence through descending 
pain modulating pathways which 
originate in the brainstem.

Pharmacological agents that are 
usually used include:
•  antidepressants (for example 

tricyclic antidepressants and 

selective serotonin-norepinephrine 

re-uptake inhibitors);

•  antiepileptic drugs (especially 

pregabalin and gabapentin); and 

•  local anaesthetic drugs used orally 

(such as mexiletine or flecainide) or 

topically (such as lignocaine).

Opioid analgesics and tramadol 
are recognised as useful agents 
but are not recommended as 
first-line treatments. Antagonists 
of N-methyl-D-aspartate are 
also used (ketamine and 
dextromethorphan). Anti-
inflammatory agents and 
paracetamol have little efficacy. 
Corticosteroids may be used for 
cancer related neuropathic pain 
as they may reduce cancer size 
and reduce nerve compression. 
Pharmacological agents that have 
been used experimentally include 
cannabinoids, botulinum toxin 
Type A and the cone shell venom 
ziconotide.

Many non-pharmacological 
interventions are used with variable 
results including: 
•  acupuncture;

•  chiropractic manipulation;

•  yoga;

•  massage;

•  meditation;

•  cognitive behavioural therapy;

•  prescribed exercise;

•  spinal cord stimulators;

•  deep brain stimulation; and 

•  transcutaneous electrical nerve 

stimulation (TENS).

tricyclic antidepressants
Tricyclic antidepressants remain 
the most important first-line 
measures. There is a significant 
body of evidence to support 
their efficacy. The proposed 
mechanism of action is to enhance 
monoamine levels at spinal cord 
level, enhancing descending pain 
inhibitory messages. I describe this 
to my patients as ‘allowing the pain 
watch-spring to unwind’.

The two most commonly used 
agents are amitriptyline and 
nortriptyline. Although amitriptyline 
is probably more commonly used, 
nortriptyline seems to have slightly 
lower cardiotoxicity than other 
tricyclic antidepressants and is 
probably the medicine of choice in 
elderly patients and those whose 
concurrent cardiovascular disease 
does not contraindicate the use of a 
tricyclic antidepressant. 

Initially it was thought that there 
was a dose response association 
for their analgesic activity in 
neuropathic pain but this not 
the case. The major adverse 
effect of tricyclic antidepressants 
is sedation; this is often used 
therapeutically to correct a 
patient’s disrupted sleep pattern. 

Doses are given once daily in the 
evening and timed to ensure that 
the administration allows the 
patient to wake up refreshed and 
without significant ‘hang-over’ 
effect. Generally doses are initiated 
in the range of 10–12.5mg and then 
titrated upwards to a maximum of 
50mg daily. 

anticonvulsants
Anticonvulsants are now generally 
considered second-line in most 
neuropathic pain conditions 
although carbamazepine is first 
choice in trigeminal neuralgia. 
Options include phenytoin, 
valproate, gabapentin, pregabalin, 
lamotrigine and topiramate. 
Unfortunately many of these 
medicines are not available on the 
Pharmaceutical Benefits Scheme 
for these indications which 
means that they are very costly to 
patients suffering these painful 
conditions. Those that are more 
easily available are the older, more 
toxic anticonvulsants and adverse 
effect intolerance may limit 
effectiveness. 

There is a growing body of 
evidence to support the efficacy 
of anticonvulsants in neuropathic 
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figure oNe: Classification of pain

Source: Bogduk N, Merskey H. Classification of chronic pain: descriptions of chronic pain syndromes and definitions of pain terms (2nd ed.), 

Seattle: IASP Press, 1994.
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Background
Adrian is a 65-year-old ex-miner. He 

has longstanding type 2 diabetes and 

has a tendency to ignore this problem. 

Subsequently, he has medical problems 

relating to hypertension, hyperlipidaemia 

and cardiovascular disease. About 

eight years ago he suffered a right-sided 

stroke. He has been suffering from mild 

depression for the last three years which 

is controlled with an antidepressant.

He presented on follow-up to his 

general practitioner after complaining of 

pain in his left lower leg and foot for the 

last few months. Adrian describes this 

as a constant burning sensation which is 

severe (scored 8/10), especially at night. 

On examination Adrian is a robust 

looking man with left-sided weakness who 

walks with a stick. His blood pressure was 

123/64, heart rate 60 beats per minute, 

temperature 37°C, HbA1c was >8% and 

a random finger prick blood glucose level 

was 24mmol/L. Adrian’s lipid profile was 

done two weeks ago and was ‘okay’ and 

his estimated creatinine clearance was 

60mL/min. The general practitioner thinks 

that this is peripheral diabetic neuropathy 

and has given him a prescription for 

pregabalin (Lyrica) 75mg day.

adrian’s medication list from  
your profile
•  Aspirin 100mg daily;

•  Metoprolol 25mg twice daily;

•  Ramipril 10mg daily;

•  Amlodipine 5mg and Atorvastatin 

80mg (Caduet) one daily;

•  Ezetimibe 10mg mane;

•  Pantoprazole 40mg mane (for GORD);

•  Paracetamol 500mg and codeine 

30mg (Panadeine Forte) one tablet 

four hourly when required (currently 

takes about 4–5 daily);

•  Docusate and senna one tablet twice 

daily;

•  Escitalopram 20mg mane;

•  Insulin aspart (NovaRapid) 52 units 

in the morning, 32 units at midday 

and 30 units in the evening;

•  Insulin glargine (Lantus) 72 units 

at night.

optimising adrian’s medicines use
Adrian may be suffering from diabetic 

peripheral neuropathy secondary to his 

poorly controlled diabetes (HbA1c > 8% 

and random blood sugar > 20 mmol/L) or 

a central pain syndrome associated with 

his stroke. Management options include:

•  optimising his diabetic management;

•  initiating treatment specifically 

against neuropathic pain; and

•  modifying his medication 

formulations to reduce his overall 

adherence burden.

Adrian’s current diabetic management 

is inadequate despite basal bolus insulin 

therapy. The inclusion of metformin to 

improve insulin resistance may reduce 

insulin dose requirements and allow 

better control but strict patient adherence 

would be required.

So metformin 500mg slow release 

given once daily could be used. Adrian 

should be encouraged to repeat his blood 

sugars on a frequent basis throughout 

the day under close medical supervision. 

His cardiovascular history and his 

current use of a selective serotonin 

reuptake inhibitor would deter the use 

of a tricyclic antidepressant so the 

new script for pregabalin would seem 

reasonable. A serotonin-norepinephrine 

reuptake inhibitor might be a potential 

alternative to the escitalopram. 

The concern would be with his capacity 

to continue this medication as pregabalin 

is not available on the Pharmaceutical 

Benefits Scheme and he is almost certain, 

with his medical history, to be a pensioner. 

An alternative might be phenytoin. 

There is little benefit in continuing 

his paracetamol and codeine although 

a small dose of oxycodone (5mg slow 

release twice daily) might be useful. 

Tramadol probably contraindicated by his 

concurrent use of a selective serotonin 

reuptake inhibitor. 

pain although this may be tainted by 
selective case reporting. It is difficult 
to separate medication effect and 
placebo response. 

The major adverse effects of 
the anticonvulsants are sedation, 
cognitive impairment and 
impairment in locomotion. There 
seems to be some evidence for 
a therapeutic trial of different 
anticonvulsants if one proves poorly 
tolerated. In my own practice setting 
the most common agents used 
are gabapentin and pregabalin. 
There seems to be little difference 
in efficacy or side effect burden and 
their exact mechanisms of action 

are still unknown so switching from 
one to the other may provide an 
advantage.

There are now a number of 
treatment algorithms published 
which attempt to make the most 
from both clinical experience and 
the evidence base. The algorithm 
in Figure Two is based on one 
suggested by Finnerup; this is 
one of the better papers and 
incorporates all the adjuncts with 
opioids being considered the last 
choice. Lignocaine patches are 
currently available in Australia as 
a Special Access Scheme (SAS) 
medicine. n 
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Source: Adapted from Finnerup NB, Otto M, McQuay HJ, et al. Algorithm for neuropathic pain 

treatment: An evidence based proposal. Pain 2005:118;289–305.

 The material in this program has been accredited by SHPA as suitable for 
inclusion in an individual pharmacist’s CPD plan as outlined in the shpacpd 
program at http://cpd.shpa.org.au/scripts/cgiip.exe/WService=SHPACP/ccms.r.

This is considered a Group 2 CPD activity: Improving Knowledge and 
Skills with Assessment; the number of hours will be dependent on the time you 
have taken to read the article and complete the multiple choice questions 
(approximately 1.0 hour).

Answers to these questions can be entered by all AJP readers at http://cpd.
shpa.org.au/scripts/cgiip.exe/WService=SHPACP/ccms.r?PageId=10003.

figure two: Treatment algorithm for neuropathic pain case study
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