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The Oral Pharmacotherapy of 
Peripheral Neuropathic Pain

C. Peter N. WatsonC. Peter N. Watson
University of TorontoUniversity of Toronto

The Food and Drug Administration should require that new The Food and Drug Administration should require that new 
drugs be drugs be comparedcompared not just with placebo, but not just with placebo, but with old drugswith old drugs
for the same conditionfor the same condition””.  Marcia .  Marcia AngellAngell 20042004

““Between measurements based on Between measurements based on RCTsRCTs and benefit in the and benefit in the 
community, there is a gulf which has been much community, there is a gulf which has been much 
underestimatedunderestimated””. Archie L. . Archie L. CochraneCochrane 19711971

““All....randomized controlled trials and systematic reviews All....randomized controlled trials and systematic reviews 
should contain a section entitled should contain a section entitled ””To whom do these results To whom do these results 
apply?apply?”” Peter Peter RothwellRothwell 20052005
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Is this trial relevant to my clinical 
practice?

50 + good  50 + good  RCTs RCTs of oral analgesics in neuropathic pain  of oral analgesics in neuropathic pain  

External validity? (External validity? (generalizability generalizability to clinical practice) to clinical practice) 

Comparative trials of different analgesics? (6/50 trials!)Comparative trials of different analgesics? (6/50 trials!)

Clinical meaningfulness? (number needed to treat) Clinical meaningfulness? (number needed to treat) 
(20/50)(20/50)

Methods

Systematic reviewSystematic review
Quality assessment tool (Quality assessment tool (JadadJadad))
All trials at least randomized, controlled, double All trials at least randomized, controlled, double 
blind with withdrawals accounted for  = 3/5blind with withdrawals accounted for  = 3/5
+ method of blinding and randomization in most + method of blinding and randomization in most 
= 5/5= 5/5
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Neuropathic Pain:
Definition(IASP)

Pain initiated or caused by a primary lesion or Pain initiated or caused by a primary lesion or 
dysfunction in the nervous system.dysfunction in the nervous system.

““PeripheralPeripheral neuropathicneuropathic”” if peripheral nerve if peripheral nerve 
lesionlesion
““Central painCentral pain”” if central nervous system lesionif central nervous system lesion

Not discuss

Central neuropathic pain Central neuropathic pain 
more difficult to treatmore difficult to treat

Trigeminal Trigeminal neuralgia neuralgia 
a different type of neuropathic paina different type of neuropathic pain
a mechanisma mechanism--based Rx?based Rx?

Complex regional pain syndrome I and IIComplex regional pain syndrome I and II
Topical agents, some anticonvulsants, etcTopical agents, some anticonvulsants, etc
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Peripheral Neuropathic Pain: 
Some Examples  

PostherpeticPostherpetic neuralgianeuralgia
Painful diabetic neuropathyPainful diabetic neuropathy
Nerve root pain Nerve root pain 
(Disc (Disc herniationherniation at L5,S1 at L5,S1 

or  C5,C6)or  C5,C6)
Other painful neuropathies:Other painful neuropathies:

Carpal tunnel syndromeCarpal tunnel syndrome
IncisionalIncisional neuralgianeuralgia
(mastectomy,(mastectomy,
thoracotomythoracotomy, post ACB) , post ACB) 

Nerve traumaNerve trauma
Phantom limb painPhantom limb pain

JC

Male, age 27, shot in left upper armMale, age 27, shot in left upper arm
Median and Median and ulnar ulnar nerve injurynerve injury
Day 2 Day 2 ““burningburning and and dartingdarting”” pain/median n.pain/median n.
““the pain was so severe that the pain was so severe that a toucha touch …… or or 
shaking the bed or a heavy step shaking the bed or a heavy step caused it to caused it to 
increaseincrease””
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Case JC. Silas Weir Mitchell 1864
“Gunshot wounds and other injuries of nerves” p 109

Joseph Joseph CorlessCorless, private, Co B, 14, private, Co B, 14thth NYSM,NYSM,
April 1861,1April 1861,1stst battle of Bull Runbattle of Bull Run
Dx Dx ““causalgiacausalgia”” burning pain after peripheral nerve burning pain after peripheral nerve 
injuryinjury
1) All pain components described 140 years ago!1) All pain components described 140 years ago!

(steady burning, electric shocks, (steady burning, electric shocks, allodyniaallodynia))
2) relief with 2) relief with ““heavy doses of heavy doses of morphiamorphia””

All modern literature begins with 
one book: Huckleberry Finn

Hemingway
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Neuropathic Pain: History

Silas Weir MitchellSilas Weir Mitchell and the American and the American 
civil warcivil war
CausalgiaCausalgia: (the burning pain after nerve : (the burning pain after nerve 
injury)injury)
Phantom limb painPhantom limb pain (pain after (pain after 
amputation in missing limb)amputation in missing limb)
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Silas Weir Mitchell 
Injuries of Nerves and Their Consequences 1872

““For the easing of For the easing of neuroneuro--traumatic paintraumatic pain we we 
tried, in turn, the whole range of tried, in turn, the whole range of 
medicines,medicines,……..None of them save None of them save morphiamorphia, , 
seemedseemed…… to be of the slightest valueto be of the slightest value and one and one 
by one they were laid aside until in the vast by one they were laid aside until in the vast 
mass of cases ,the salts of mass of cases ,the salts of morphia morphia alone were alone were 
employedemployed…… The The morphia morphia salts aresalts are
invaluableinvaluable……..””p. 270 p. 270 

Neuropathic pain qualities

Steady (burning)Steady (burning)
Jabs Jabs 
Skin sensitivity (pain to touch = Skin sensitivity (pain to touch = allodyniaallodynia))
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Neuropathic pain
Outline

Clinical problemsClinical problems: : 
different or the same?different or the same?
different drugs for different problems?different drugs for different problems?

Pathophysiological Pathophysiological mechanismsmechanisms as targets for as targets for 
drugsdrugs

Is mechanismIs mechanism--based treatment possible?based treatment possible?

Oral pharmacological optionsOral pharmacological options

Peripheral Neuropathic Pain: 
Some Examples  

PostherpeticPostherpetic neuralgianeuralgia
Painful diabetic neuropathyPainful diabetic neuropathy
Nerve root pain Nerve root pain 
(Disc (Disc herniationherniation at L5,S1 at L5,S1 

or  C5,C6)or  C5,C6)
Other painful neuropathies:Other painful neuropathies:

Carpal tunnel syndromeCarpal tunnel syndrome
IncisionalIncisional neuralgianeuralgia
(mastectomy,(mastectomy,
thoracotomythoracotomy, post ACB) , post ACB) 

Nerve traumaNerve trauma
Phantom limb painPhantom limb pain
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Are these  NP conditions really similar 
and treated in the same way?

Most trials done in PHN and PDN: Most trials done in PHN and PDN: 
Are these data applicable to other NP?Are these data applicable to other NP?
Certainly they are not to TNCertainly they are not to TN

Neuropathic pain: clinical research Neuropathic pain: clinical research 
modelsmodels

Postherpetic Postherpetic neuralgianeuralgia

Diabetic neuropathyDiabetic neuropathy
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Trigeminal Neuralgia

Oral Pharmacotherapy
of Peripheral 

Neuropathic Pain
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Can we tailor Rx to pathophysiology?

Peripheral sensitization: Peripheral sensitization: 
NSAIDSNSAIDS

EctopicEctopic foci in nerves: foci in nerves: 
local local anaestheticsanaesthetics, anticonvulsants (block Na , anticonvulsants (block Na 
channels)channels)

Central sensitization:Central sensitization:
prevention, antidepressants, prevention, antidepressants, opioidsopioids

Oral Pharmacological Rx: Peripheral Neuropathic Pain
OUTLINE

PharmacotherapyPharmacotherapy
•• AntidepressantsAntidepressants

–– nortriptylinenortriptyline, , duloxetineduloxetine
•• AnticonvulsantsAnticonvulsants

–– gabapentin, gabapentin, pregabalinpregabalin,  ,  carbamazepinecarbamazepine
•• Opioids Opioids 

–– oxycodoneoxycodone, morphine, , morphine, fentanyl fentanyl patch, patch, 
hydromorphonehydromorphone

•• CannabinoidsCannabinoids
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Neuropathic pain: pharmacotherapy

1. We do 1. We do notnot yet have a yet have a mechanismmechanism--basedbased RxRx
( except ( except carbamazepinecarbamazepine?)?)

2. All 2. All pharmacotherapeutic pharmacotherapeutic approaches to neuropathic pain approaches to neuropathic pain 
have at best have at best a modest effecta modest effect

3. It is reasonable to aim to take pain from 3. It is reasonable to aim to take pain from 
severe/moderate to mild in one halfsevere/moderate to mild in one half to twoto two--thirds of thirds of 
patientspatients

4.4. Adverse effectsAdverse effects should be expected and dealt with if should be expected and dealt with if 
possiblepossible

Neuropathic Pain: Treatment

1. Antidepressants1. Antidepressants
2. Anticonvulsants2. Anticonvulsants
3. 3. OpioidsOpioids
4. 4. CannabinoidsCannabinoids
------------------------------------------------
Other ( Other ( topicalstopicals etc)etc)
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1. Antidepressant drugs
A standard therapyA standard therapy
EvidenceEvidence--based ( controlled trials+++)based ( controlled trials+++)
The older, The older, tricyclic tricyclic antidepressantsantidepressants

nortriptylinenortriptyline**
amitriptylineamitriptyline
imipramineimipramine
desipraminedesipramine
((maprotilinemaprotiline))

ANTIDEPRESSANTS ANTIDEPRESSANTS 
AND ANALGESIAAND ANALGESIA
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Antidepressant Analgesia

**serotoninserotonin/NORADRENALINE re/NORADRENALINE re--
uptake blockadeuptake blockade

Other effectsOther effects
Peripheral sodium channel blockadePeripheral sodium channel blockade
NMDA antagonismNMDA antagonism

Neuropathic pain: clinical research models

Postherpetic Postherpetic neuralgianeuralgia
Diabetic neuropathyDiabetic neuropathy
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Antidepressants:
Postherpetic Neuralgia

RCTsRCTs
AmitriptylineAmitriptyline:1982:Watson et al:1982:Watson et al
AmitriptylineAmitriptyline:1988:Max et al:1988:Max et al
DesipramineDesipramine:1990::1990:KishoreKishore--Kumar et alKumar et al
MaprotilineMaprotiline:1992: Watson et al:1992: Watson et al
NNortriptylineortriptyline:1998:Watson et al :1998:Watson et al 

Antidepressants (+RCTs)
Diabetic Neuropathy

imipramineimipramine (1984):(1984):Kvinesdal  Kvinesdal  
amitriptylineamitriptyline(1987):Max(1987):Max
imipramineimipramine(1989):(1989):SindrupSindrup
desipraminedesipramine(1991):Max(1991):Max
desipraminedesipramine vs. vs. amitriptylineamitriptyline (1992): Max(1992): Max
maprotilinemaprotiline(1997): (1997): VrethemVrethem
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Antidepressants

Mixed(S+NMixed(S+N)              )              SerotoninSerotonin NoradrenalineNoradrenaline
amitriptylineamitriptyline clomipramine         clomipramine         nortriptylinenortriptyline**
imipramine           trasodone                desipramineimipramine           trasodone                desipramine
doxepin                 nefasodone             bupropiondoxepin                 nefasodone             bupropion
venlafaxine           fluoxetine                        venlafaxine           fluoxetine                        
duloxetine             fluvoxamine                      duloxetine             fluvoxamine                      

sertraline                sertraline                
paroxetine paroxetine 
zimelidinezimelidine

Antidepressants:
New kids on the block
(all either S or S+N)

bupropionbupropion (N), NNT=?(N), NNT=?
duloxetineduloxetine (S+N) (S+N) in PDN in PDN , ( FDA, ( FDA--approved), approved), 
NNT=5 NNT=5 
venlafaxinevenlafaxine (S+N), ((S+N), (NNTsNNTs = 4.5, 5.2)= 4.5, 5.2)

vs. vs. imipramineimipramine (S+N), (NNT =2.7)(S+N), (NNT =2.7)
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Antidepressants: Summary
nortriptylinenortriptyline**
amitriptylineamitriptyline
desipraminedesipramine
Other = Other = imipramineimipramine, , venlafaxinevenlafaxine, , duloxetineduloxetine, , bupropionbupropion

Analgesic/not antidepressant effectAnalgesic/not antidepressant effect
Relief of different pain qualitiesRelief of different pain qualities
Low doses (75 mg)Low doses (75 mg)
Mechanism: ? Mechanism: ? serotoninserotonin//noradrenalinenoradrenaline

Practical Guidelines for
nortriptyline & amitriptyline

Dose: <65 yr =25mgm Dose: <65 yr =25mgm qhsqhs, >65 yr=10mgm , >65 yr=10mgm qhsqhs

Increase q 1Increase q 1-- 2 weeks by 102 weeks by 10--25 25 mgmmgm

Endpoint=analgesia or adverse eventEndpoint=analgesia or adverse event

Trials of different agentsTrials of different agents

Adverse eventsAdverse events
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2. Anticonvulsants

most block sodium channelsmost block sodium channels

carbamazepinecarbamazepine ((trigeminaltrigeminal neuralgia)neuralgia)

gabapentin, gabapentin, pregabalinpregabalin ( modulate calcium ( modulate calcium 
channels)channels)

carbamazepine

works best in works best in trigeminal trigeminal neuralgianeuralgia (also known (also known 
as as tic tic douloureuxdouloureux)), a unique type of neuropathic , a unique type of neuropathic 
facial pain, or sometimes in other neuropathic facial pain, or sometimes in other neuropathic 
conditions (especially multiple sclerosis) when conditions (especially multiple sclerosis) when 
the predominant pain is the predominant pain is electric shockelectric shock--likelike
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Carbamazepine
Perhaps the only clinical example of a Perhaps the only clinical example of a mechanismmechanism--
based treatmentbased treatment for neuropathic painfor neuropathic pain

Relieves Relieves electric shockelectric shock--likelike triggered neuropathic paintriggered neuropathic pain

Other drugs (antidepressants, Other drugs (antidepressants, opioidsopioids) relieve all aspects ) relieve all aspects 
of neuropathic pain (steady pain, shocks, of neuropathic pain (steady pain, shocks, allodyniaallodynia) ) 
except the shocks of except the shocks of trigeminal trigeminal neuralgianeuralgia

gabapentin
AnticonvulsantAnticonvulsant
Several Several RCTsRCTs / relieves neuropathic pain/ relieves neuropathic pain
Mode of action: Mode of action: 

calcium channel modulation/ calcium channel modulation/ presynaptic presynaptic /inhibits excitatory /inhibits excitatory 
neurotransmitter releaseneurotransmitter release

About 30% more relief than placeboAbout 30% more relief than placebo
““Good adverse event profileGood adverse event profile””
Few head to head trials with other drugs (Few head to head trials with other drugs (MorelloMorello, , 
GilronGilron))
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Gabapentin/ neuropathic pain: +RCTs

Postherpetic Postherpetic neuralgianeuralgia
Rowbotham Rowbotham et al., JAMA 280 (1998) 1837et al., JAMA 280 (1998) 1837--18421842
Rice et al., Pain 94 (2001) 215Rice et al., Pain 94 (2001) 215--224224

Diabetic neuropathyDiabetic neuropathy
Backonja Backonja et al., JAMA 280 (1998) 1831et al., JAMA 280 (1998) 1831--18361836
Morello Morello et al., gabapentin v. et al., gabapentin v. amitriptylineamitriptyline, Arch , Arch Int Int 
Med 159 (1999) 1931Med 159 (1999) 1931--19371937

PHN + PDN PHN + PDN 
GilronGilron, morphine/gabapentin, NEJM, March 31/05, morphine/gabapentin, NEJM, March 31/05

Pregabalin
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Pregabalin
AnticonvulsantAnticonvulsant

PrePre--synaptic calcium channel modulation, reduced release synaptic calcium channel modulation, reduced release 
of excitatory neurotransmittersof excitatory neurotransmitters

30%30% have 50%+ relief have 50%+ relief more than placebo more than placebo 

NNT =3.4NNT =3.4

Problems: external validity (Problems: external validity (generalizabilitygeneralizability))

? A ? A ““me toome too”” drugdrug

Pregabalin : advertising  claims

Rapid pain relief Rapid pain relief ––week 1week 1
Relief sustainedRelief sustained--3 months3 months
Sleep improvedSleep improved-- week 1week 1
No drug interactionsNo drug interactions
Simple dosingSimple dosing
No claim as better than No claim as better than 
TCAsTCAs or gabapentinor gabapentin

Adverse effectsAdverse effects(150(150--600 600 
mg/day)mg/day)

Dizziness 9Dizziness 9--37%37%
Somnolence 6Somnolence 6--25%25%
Peripheral edema 6Peripheral edema 6--16%16%
Dry mouth 2Dry mouth 2--15%15%
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Pregabalin in neuropathic pain
1. pregabalin (300/600 mg) > placebo (PHN)

Dworkin et al., 2003

2. pregabalin (150, 300 mg) > placebo (PHN)
Sabatowski et al., 2004

3. pregabalin (300, 600 but not 75 mg) > placebo (painful DPN)
Lesser et al., 2004

4. pregabalin (300 mg) > placebo (painful DPN)
Rosenstock et al., 2004

5. pregabalin (150, 300 mg) > placebo (painful DPN)
Richter et al., 2005

6. pregabalin (150-600, 600 mg) > placebo (PHN + painful DPN)
Freynhagen et al., 2005

Unpublished studies:
• 1 positive and 1 negative study in PHN
• 1 positive and 1 negative study in painful DPN
• 1 positive study in spinal cord injury pain

Pregabalin:adverse effects
(most mild/moderate)

Dizziness (up to 30%)Dizziness (up to 30%)
Somnolence (up to 18%)Somnolence (up to 18%)
Dry mouthDry mouth
Blurred visionBlurred vision
Peripheral edema (?cause)Peripheral edema (?cause)
Weight gainWeight gain
Abnormal thinkingAbnormal thinking
Euphoria(controlled substance in US)Euphoria(controlled substance in US)
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Pregabalin:Clinical meaningfulness

No published comparative trials with No published comparative trials with 
standard therapy (standard therapy (TCAsTCAs))

To whom do these results apply?To whom do these results apply?
External validityExternal validity
Clinical meaningfulnessClinical meaningfulness

Pregabalin:RCTs:
Clinical meaningfulness

52%52%--24.%=28.1%24.%=28.1%150150--600mg/day600mg/dayFreynhagen Freynhagen NPNP
28%28%--10%=18%10%=18%150150--300mg/day300mg/daySabatowskiSabatowski PHNPHN

50%50%--20%=30%20%=30%
NNT=3.4, NNH=4.3NNT=3.4, NNH=4.3

300300--600 mg/day600 mg/dayDworkinDworkin PHNPHN

39%39%--15%=24%15%=24%150150--600 mg/day600 mg/dayRichter PDNRichter PDN

40%40%--14.5%=25.5%14.5%=25.5%300 mg/day300 mg/dayRosenstock Rosenstock PDNPDN

48% 48% -- 18% = 30%18% = 30%7575--600 mg/day600 mg/dayLesser PDNLesser PDN

50% relief 50% relief -- placeboplaceboPregabalin Pregabalin dosedoseAuthor/diseaseAuthor/disease
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Pregabalin

Dose range =150Dose range =150--300mg/day for NP300mg/day for NP
Approved for PDN and PHNApproved for PDN and PHN
Cost for 30 days supply Cost for 30 days supply 

PregabalinPregabalin 75 bid = 91.0775 bid = 91.07
Gabapentin 1800 mg/day = 110.34Gabapentin 1800 mg/day = 110.34
Duloxetine Duloxetine 60mg/day = 106.4960mg/day = 106.49

Pregabalin: summary

No published comparative trialsNo published comparative trials
NNT =  3.4,  NNH = 4.3 (NNT =  3.4,  NNH = 4.3 (DworkinDworkin))
Linear Linear pharmacokineticspharmacokinetics
Bid dosing, no titrationBid dosing, no titration
No drug interactionsNo drug interactions
Excreted unchanged in urineExcreted unchanged in urine
Taper over 1 week (withdrawal)Taper over 1 week (withdrawal)
Long term effects unknown Long term effects unknown 
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Anticonvulsants not discussed
(not effective, weak effect, no NNT)

CarbamazepineCarbamazepine + PDN+ PDN
LamotrigineLamotrigine + HIV, PDN, CPSP+ HIV, PDN, CPSP
Topiramate Topiramate –– PDNPDN
OxcarbazepineOxcarbazepine + PDN+ PDN
ZonisamideZonisamide –– PDNPDN

3. Neuropathic Pain: Opioids

““Diseases desperate grownDiseases desperate grown
By desperate measures are relieved By desperate measures are relieved 
Or not at allOr not at all””

HamletHamlet IV, iii, 9IV, iii, 9
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Opioids/Neuropathic Pain: RCTs

ORAL OPIOIDS: ORAL OPIOIDS: RCTsRCTs

Watson and Babul 1998 Watson and Babul 1998 oxycodoneoxycodone PHNPHN
Raja et al 2002 Raja et al 2002 morphine/methadonemorphine/methadone PHNPHN
Gimbel Gimbel et al 2003 et al 2003 oxycodoneoxycodone PDNPDN
Rowbotham Rowbotham et al 2003 et al 2003 levorphanollevorphanol PNP + CNPPNP + CNP
Watson et al 2003 Watson et al 2003 oxycodoneoxycodone PDNPDN

Controlled-Release Oxycodone
in the Treatment of Postherpetic Neuralgia

Watson CPN, Babul N., Neurology 1998Watson CPN, Babul N., Neurology 1998
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Figure 2.  
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Neuropathic pain/opioids:summary

RCTs RCTs + for + for levorphanollevorphanol, , morphinemorphine, methadone, , methadone, 
oxycodoneoxycodone
methadonemethadone requires special knowledge but is now requires special knowledge but is now 
in pill formin pill form
morphine, morphine, oxycodoneoxycodone available as available as controlled controlled 
releaserelease
Also Also hydromorphonehydromorphone, , transdermal fentanyltransdermal fentanyl (no (no 
RCTsRCTs))

Psychological dependency 
(addiction) is uncommon when 
opioids are taken for chronic pain
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Are opioids safe and effective in the 
longterm?
Chronic nonChronic non--cancer pain and the cancer pain and the longterm longterm effects of effects of 
opioidsopioids Watson CPN, WattWatson CPN, Watt--Watson JH, Watson JH, ChipmanChipman ML, Pain Research and Management (in press 2003)ML, Pain Research and Management (in press 2003)

102 patients102 patients
Neuropathic painNeuropathic pain
Median 8 years (range 1 Median 8 years (range 1 –– 21 years)21 years)
Variety of Variety of opioidsopioids/doses, /doses, polypharmacypolypharmacy
Tolerance a nonTolerance a non--issue, addiction not major issueissue, addiction not major issue
47/78 had improved function47/78 had improved function

4. Cannabinoids

Cannabinoid Cannabinoid receptorsreceptors
1988 CB1 (10x number vs. 1988 CB1 (10x number vs. mumu opioid receptors) opioid receptors) 
1991 CB21991 CB2
PAG, RVM, dorsal horn, DRGPAG, RVM, dorsal horn, DRG

EndocannabinoidsEndocannabinoids
Canada: Canada: 

NabiloneNabilone, , dronabinoldronabinol (both oral and off(both oral and off--label for pain)label for pain)
delta THC/delta THC/cannabidiolcannabidiol ((oromucosal oromucosal for pain in MS)for pain in MS)
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Pain Research and Management 2005 10(suppl A) 8A

Cannabinoid RCTs

+ but ? clinical + but ? clinical 
meaningfulnessmeaningfulness

N=21N=21
XX--overover

““Chronic Chronic 
neuropathic neuropathic 
painpain”” THCTHC

Karst Karst et alet al
20032003

+NNT=3.5 for +NNT=3.5 for 
50%50%

N=24N=24
XX--overover

MS central MS central 
pain/oralpain/oral

Svendsen Svendsen et al et al 
20042004

+NNT=3.7 for +NNT=3.7 for 
50%50%

64/6664/66
parallelparallel

Multiple Multiple 
sclerosis painsclerosis pain
oromucosaloromucosal

Berman et al Berman et al 
20042004

+ NNT=9 and + NNT=9 and 
7.7 for 30%7.7 for 30%

N=48N=48
XX--overover
2 doses2 doses

Brachial Brachial 
plexus plexus 
avulsionavulsion
oromucosaloromucosal

Rog Rog et al 2005et al 2005
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Topical agents

NSAIDSNSAIDS
CapsaicinCapsaicin
Local Local anaesthetics anaesthetics ((lidocaine lidocaine patch)patch)
Antidepressants (Antidepressants (doxepindoxepin))

NSAIDS

Antidepressants

Opioids, 
Cannabinoids

Opioids, 
Cannabinoids

Anticonvulsants

topical agents
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How clinically meaningful is the 
relief with these drugs?

How do the drugs compare?

Comparative trials of different antidepressants? ( 5 )Comparative trials of different antidepressants? ( 5 )
Comparative trials of different analgesics? ( 6 )Comparative trials of different analgesics? ( 6 )
Numbers needed to treat?Numbers needed to treat?
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Comparative trials: Antidepressants

1. 1. amitriptylineamitriptyline (S+N) > (S+N) > fluoxetinefluoxetine (S) (S) 
2.2.amitriptylineamitriptyline (S+N) > (S+N) > maprotilinemaprotiline (N) (N) 
3.3.nortriptylinenortriptyline (N) > (N) > amitriptylineamitriptyline re re AEsAEs
4.4.imipramineimipramine (S+N) > (S+N) > venlafaxinevenlafaxine (S, S+N )(S, S+N )

Comparative trials: different analgesics
N=6 (all non-industry)

Trend Trend opioid opioid > > tricyclicstricyclics, different mechanisms, different mechanisms
Fluphenazine Fluphenazine ineffective ineffective (not additive to (not additive to amitriptylineamitriptyline))

CarbamazepineCarbamazepine ineffective v ineffective v amitriptyline amitriptyline in central in central 
pain pain 
GabapentinGabapentin = = amitriptylineamitriptyline (analgesia, (analgesia, AEsAEs))
GabapentinGabapentin adds 20% to adds 20% to morphinemorphine analgesia but no analgesia but no 
difference vs. placebodifference vs. placebo
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How then can we assess relative 
efficacy of different drugs?

Neuropathic Pain: 
Number Needed to Treat (NNT)

No.of patients treated for moderate   (50%) or No.of patients treated for moderate   (50%) or 
better relief vs. placebobetter relief vs. placebo

antidepressants, antidepressants, opioidsopioids: 2: 2--3 patients3 patients
gabapentin, gabapentin, pregabalinpregabalin: 3: 3--5 patients5 patients



36

Numbers needed to treat: neuropathic pain

5.25.24.54.5venlafaxinevenlafaxine

4.34.34.764.76tramadoltramadol
2.62.62.52.5oxycodoneoxycodone

3.43.4pregabalinpregabalin
3.73.73.2, 5.03.2, 5.0gabapentingabapentin

5.05.0duloxetineduloxetine
2.72.7imipramineimipramine

3.0* 2.4* 3.4*3.0* 2.4* 3.4*2.3*2.3*2.1*2.3*2.3*2.1*all all tricyclicstricyclics
OTHEROTHERPDNPDNPHNPHN

External validity

Major problems with Major problems with generalizability generalizability of these trialsof these trials
Very selected subjects, enrichmentVery selected subjects, enrichment
Most trials in PHN, PDN (80%)Most trials in PHN, PDN (80%)
Most published trials are Most published trials are favourable favourable (90%)(90%)
NNTs NNTs less than clinical practice (derived from selected pts)less than clinical practice (derived from selected pts)
Satisfaction with pain relief and AE tolerability not studiedSatisfaction with pain relief and AE tolerability not studied
Few comparative trialsFew comparative trials
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Practical general advice

Respect Individual Variability

Tailor the treatment to the individualTailor the treatment to the individual

Start low, go slow and Start low, go slow and titratetitrate

Try different drugs and approachesTry different drugs and approaches
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Mono vs. polytherapy?

““The bad news is that using highly targeted drugs The bad news is that using highly targeted drugs 
for selective removal of small subsets of for selective removal of small subsets of 
nociceptors nociceptors may not be enough to reduce may not be enough to reduce 
nociceptivenociceptive input to the spinal cord. input to the spinal cord. ““The long The long 
sought sought magic bulletmagic bullet may not be found.may not be found.””

Alan Alan Basbaum Basbaum 20042004

Polypharmacy
A A tricyclictricyclic antidepressant and an opioidantidepressant and an opioid
Gilron Gilron et al., morphine and gabapentinet al., morphine and gabapentin

NEJM;352; 1324NEJM;352; 1324--1334 ( March 31/05)1334 ( March 31/05)
An oral and a topical agentAn oral and a topical agent
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Polypharmacy
TricyclicTricyclic antidepressant and an opioidantidepressant and an opioid
Anticonvulsant + opioidAnticonvulsant + opioid
An oral and a topical agentAn oral and a topical agent
All of the above!All of the above!

Neuropathic pain
Outline

Clinical problemsClinical problems: : 
different or the same? similar, severity variesdifferent or the same? similar, severity varies
different drugs for different problems? No (except different drugs for different problems? No (except 
tic tic douloureuxdouloureux))

Pathophysiological Pathophysiological mechanismsmechanisms as targets for drugsas targets for drugs
Is mechanismIs mechanism--based treatment possible? Not nowbased treatment possible? Not now

Oral pharmacological optionsOral pharmacological options
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Pharmacological Rx: Peripheral Neuropathic Pain
OUTLINE

Oral Oral PharmacotherapyPharmacotherapy
•• 1. Antidepressants1. Antidepressants

–– nortriptylinenortriptyline, , duloxetineduloxetine
•• 2. Anticonvulsants2. Anticonvulsants

–– gabapentin, gabapentin, pregabalinpregabalin,  ,  carbamazepinecarbamazepine
•• 3. 3. Opioids Opioids 

–– oxycodoneoxycodone, morphine, , morphine, fentanyl fentanyl patch, patch, 
–– hydromorphonehydromorphone

•• 4. 4. CannabinoidsCannabinoids

Neuropathic pain: pharmacotherapy

1. We do 1. We do notnot yet have a yet have a mechanismmechanism--basedbased RxRx
( except ( except carbamazepinecarbamazepine?)?)

2. All 2. All pharmacotherapeutic pharmacotherapeutic approaches to neuropathic pain approaches to neuropathic pain 
have at best have at best a modest effecta modest effect

3. It is reasonable to aim to take pain from 3. It is reasonable to aim to take pain from 
severe/moderate to mild in one halfsevere/moderate to mild in one half to twoto two--thirds of thirds of 
patientspatients

4.4. Adverse effectsAdverse effects should be expected and dealt with if should be expected and dealt with if 
possiblepossible


