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Editor’s key points

» Chronic neuropathic pain is
associated with a large burden of
disease and has negative effects
on sleep, quality of life, anxiety and
depression symptoms, and health
care use. Even though there are
many interventions for neuropathic
pain, the benefits and harms of
these interventions need to be
more concretely defined to better

help patients with neuropathic pain.

» There is moderate certainty

of evidence that anticonvulsant
medications and serotonin-
norepinephrine reuptake inhibitors
provide a clinically meaningful
reduction in pain. There is low
certainty of evidence to support
use of rubefacients (capsaicin) and
opioids, and very low certainty of
evidence to support use of tricyclic
antidepressants. Very low-quality
evidence suggests that acupuncture
is not efficacious overall.

» Findings of this systematic review
were used to develop a clinical
decision aid (page 347). This
systematic review is one in a series
that will inform guidelines on pain
treatment in primary care.
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randomized controlled trials

Management of chronic
neuropathic pain in primary care

Jamison Falk pharmp  Betsy Thomas BscPharm Jessica Kirkwood mp ccrp(am)
Christina S. Korownyk mp ccFp Adrienne J. Lindblad pharmb AcPR

Joey Ton pharmd Samantha Moe Pharmbd ACPR  G. Michael Allan mp ccrp

James McCormack pharmb Scott Garrison mMp Php ccFP Nicolas Dugré pharmb Msc
Karenn Chan mp ccrp(coE) Michael R. Kolber mMp ccrp msc

Anthony Train mBchB msc ccFp  Liesbeth Froentjes msc  Logan Sept

Michael Wollin Rodger Craig mpH Danielle Perry RN Msc

Abstract

Objective To determine the proportion of patients with neuropathic pain
who achieve a clinically meaningful improvement in their pain with the use of
different pharmacologic and nonpharmacologic treatments.

Data sources MEDLINE, EMBASE, the Cochrane Library, and a gray literature search.

Study selection Randomized controlled trials that reported a responder
analysis of adults with neuropathic pain—specifically diabetic neuropathy,
postherpetic neuralgia, or trigeminal neuralgia—treated with any of the
following 8 treatments: exercise, acupuncture, serotonin-norepinephrine
reuptake inhibitors (SNRIs), tricyclic antidepressants (TCAs), topical
rubefacients, opioids, anticonvulsant medications, and topical lidocaine.

Synthesis A total of 67 randomized controlled trials were included. There was
moderate certainty of evidence that anticonvulsant medications (risk ratio of
1.54; 95% Cl 1.45 to 1.63; number needed to treat [NNT] of 7) and SNRIs (risk ratio
of 1.45; 95% Cl 1.33 to 1.59; NNT =7) might provide a clinically meaningful benefit
to patients with neuropathic pain. There was low certainty of evidence for a
clinically meaningful benefit for rubefacients (ie, capsaicin; NNT=7) and opioids
(NNT=8), and very low certainty of evidence for TCAs. Very low-quality evidence
demonstrated that acupuncture was ineffective. All drug classes, except TCAs,
had a greater likelihood of deriving a clinically meaningful benefit than having
withdrawals due to adverse events (number needed to harm between 12 and
15). No trials met the inclusion criteria for exercise or lidocaine, nor were any
trials identified for trigeminal neuralgia.

Conclusion There is moderate certainty of evidence that anticonvulsant
medications and SNRIs provide a clinically meaningful reduction in pain in
those with neuropathic pain, with lower certainty of evidence for rubefacients
and opioids, and very low certainty of evidence for TCAs. Owing to low-
quality evidence for many interventions, future high-quality trials that report
responder analyses will be important to strengthen understanding of the
relative benefits and harms of treatments in patients with neuropathic pain.
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Résumeé

Objectif Déterminer la proportion de patients souffrant de douleur neuropathique
qui obtiennent une amélioration cliniquement significative de leur douleur grace a
l'utilisation de divers traitements pharmacologiques et non pharmacologiques.

Sources d'information MEDLINE, EMBASE, la Bibliothéque Cochrane et une recherche
documentaire dans la littérature grise.

Sélection des études Les études randomisées contrdlées qui présentaient une analyse
des réponses d'adultes souffrant de douleur neuropathique, plus spécifiquement de
neuropathie diabétique, de névralgie post-zostérienne ou de névralgie du trijumeau,
traités avec l'un des 8 traitements suivants:exercice, acupuncture, inhibiteurs de la
recapture de la sérotonine-norépinéphrine (IRSN), antidépresseurs tricycliques (ATC),
rubéfiants topiques, opioides, anticonvulsivants et lidocaine topique.

Synthése La revue portait sur un total de 67 études randomisées controlées. Des
données probantes de certitude modérée étayaient le fait que les anticonvulsivants
(risque relatif de 1,54; IC & 95% de 1,45 & 1,63; nombre de sujets a traiter [NST]

de 7) et les IRSN (risque relatif de 1,45; IC & 95% de 1,33 & 1,59; NST=7) pouvaient
procurer des bienfaits cliniquement significatifs aux patients souffrant de douleur
neuropathique. Des données factuelles de faible certitude indiquaient des bienfaits
cliniquement significatifs produits par les rubéfiants (p. ex. capsaicine; NST=7) et les
opioides (NST=8), et des données de trés faible certitude étayaient ['usage des ATC.
Des données de trés faible qualité démontraient que l'acupuncture était inefficace.
Dans toutes les classes de médicaments, sauf les ATC, il y avait une plus grande
probabilité d'obtenir des bienfaits cliniquement significatifs que de causer la
cessation du médicament en raison d'événements indésirables (hombre nécessaire
pour nuire entre 12 et 15). Aucune étude portant sur 'exercice ou la lidocaine ne
répondait aux critéres d'inclusion, et aucune étude n’a été cernée concernant la
névralgie du trijumeau.

Conclusion Des données probantes de certitude modérée étayent le fait que les
anticonvulsivants et les IRSN procurent une réduction cliniquement significative de
la douleur chez les personnes souffrant de douleur neuropathique, et des données
factuelles de plus faible certitude appuient les rubéfiants et les opioides, tandis
que des données de trés faible qualité proposent les ATC. En raison des données de
faible qualité concernant de nombreuses interventions, il sera important d’effectuer
a l'avenir des études de grande qualité qui rapportent l'analyse des répondeurs afin
de mieux comprendre les bienfaits et les préjudices relatifs des traitements pour les
patients souffrant de douleur neuropathique.
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Points de repére
du rédacteur

» La douleur neuropathique
chronique est associée a un lourd
fardeau de morbidité, et elle a

des effets négatifs sur le sommeil,
la qualité de vie, l'anxiété et les
symptomes de dépression, de
méme que sur l'utilisation des
soins de santé. Méme s'il existe

de nombreuses interventions pour
traiter la douleur neuropathique,
il est nécessaire de définir plus
concrétement les bienfaits et les
préjudices de ces interventions
pour aider les patients souffrant de
douleur neuropathique.

» Des données probantes de
certitude modérée étayent le fait
que les anticonvulsivants et les
inhibiteurs de la recapture de

la sérotonine-norépinéphrine
procurent une réduction
cliniquement significative de la
douleur. Des données factuelles
de faible certitude appuient
['utilisation des rubéfiants
(capsaicine) et des opioides,

et des données de trés faible
certitude soutiennent le recours
aux antidépresseurs tricycliques.
Des données de trés faible qualité
donnent a croire que l'acupuncture
n’est généralement pas efficace.

» Les constatations de cette revue
systématique ont servi a élaborer
une aide a la décision clinique

(page e111). Cette revue systématique
compte parmi une série de plusieurs
revues qui éclaireront des lignes
directrices sur le traitement de la
douleur en soins primaires.
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tion to the somatosensory system, affects approx-

imately 7% to 8% of the general population.'-
Neuropathic pain is typically chronic in nature, charac-
terized by paroxysmal episodes, and has been associated
with a large burden of disease. Greater negative effects
on sleep, quality of life, anxiety and depression symp-
toms, and health care use are seen with neuropathic pain
compared with other chronic pain conditions.>”

In an attempt to minimize pain and burden, a variety
of interventions are used for the treatment of patients
with neuropathic pain conditions. The purpose of this
set of systematic reviews was to assess the benefit and
harms of the pharmacologic and nonpharmacologic
therapies used in the management of neuropathic pain,
specifically diabetic neuropathy, postherpetic neuralgia,
and trigeminal neuralgia in adults. Similar to our sys-
tematic reviews of osteoarthritis® and chronic low back
pain,® we included only randomized controlled trials
(RCTs) that reported a responder analysis—the propor-
tion of patients who achieved a clinically meaningful
improvement in pain.'® This systematic review is the
third in a series of reviews that will provide evidence for
a guideline on the treatment of common chronic pain
conditions in primary care.

N europathic pain, caused by damage or dysfunc-

— Methods —

We performed 8 individual systematic reviews follow-
ing PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses).'!

All reviews included RCTs of adults with chronic (>3
months) neuropathic pain, specifically diabetic neuropa-
thy, postherpetic neuralgia, and trigeminal neuralgia.
These 3 conditions were chosen through consultation
with primary care physicians, as they are commonly
seen and treated in primary care. We performed individ-
ual systematic reviews on each of the following interven-
tions: exercise, acupuncture, serotonin-norepinephrine
reuptake inhibitors (SNRIs), tricyclic antidepressants
(TCAs), topical rubefacients, opioids, anticonvulsant
medications, and topical lidocaine. Studies of pharma-
cologic interventions were required to have a placebo
comparator. Exercise or acupuncture could include
sham or nonactive comparators, including education,
no intervention, or wait lists.

Active agents were allowed in the comparator arm if the
active agent was also in the intervention arm. At least
1 dichotomous outcome reporting how many patients
achieved a clinically meaningful response (eg, a 30%
reduction in pain) had to be reported for the RCT to be
included. We excluded studies performed in pregnant
women or in populations with acute pain conditions,
studies with an active comparator, or studies reporting
continuous outcomes only.

e132

Search strategy

Two authors (D.P, J.T.) created a comprehensive search
strategy (Appendix 1, available from CFPlus*) to find
English publications with no date restrictions, which
was performed on May 6, 2020, in 3 medical databases:
MEDLINE, EMBASE, and Cochrane Library. Additionally,
a gray literature search was performed using Cochrane
systematic reviews and clinical trial registries.'?!3

Outcomes

The primary outcome was the proportion of patients who
achieved a clinically meaningful response to treatment,
generally defined as the number of patients who achieved
at least a 30% improvement in their pain, or in their pain
and function.'* When multiple responder outcome data
were reported, we used a hierarchy to prioritize outcomes
(Appendix 2, available from CFPlus*; Table 1). Secondary
outcomes included serious adverse events, withdrawals
due to adverse events (Table 2), and individual adverse
events related to each intervention.

Data collection and analysis

Selection of trials and data extraction. Each system-
atic review had at least 2 authors independently screen
titles and abstracts for inclusion. After initial screening,
each study included had 2 authors independently per-
form a full-text review. After determining RCTs for inclu-
sion, 2 authors independently extracted data according
to MECIR (Methodological Expectations of Cochrane
Intervention Reviews).!s During the process, all disagree-
ments were resolved through consensus or through con-
sulting a third author.

Risk of bias assessment. We used the Cochrane
Collaboration’s risk-of-bias tool'® to assess all trials included
for potential sources of bias. Two independent authors
reviewed each study and rated the 7 quality domains as
low risk, high risk, or unclear risk of bias. Disagreements
were resolved through consensus. Because of the subjec-
tivity in measuring pain, we chose to split the blinding of
participants and study personnel into 2 separate categories.
The GRADE (Grading of Recommendations Assessment,
Development and Evaluation) tool was used to report on
the overall certainty of evidence.!”

— Synthesis —

Data synthesis
Using RevMan 5 software,'® we performed a meta-
analysis for each intervention using dichotomous outcome

*The comprehensive search strategy (Appendix 1), the hierarchy
of responder outcomes, primary and subgroup meta-analyses,
trial funding data, adverse event data, and assessments for risk
of bias (Appendix 2) are available at www.cfp.ca. Go to the full
text of the article online and click on the CFPlus tab.
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Table 1. Overall proportion of patients with a clinically meaningful response to treatment

INTERVENTION TYPE

GRADE

CERTAINTY
OF EVIDENCE

NO. OF
RCTs

INTERVENTION
EVENT RATE,
% (n/N)

CONTROL EVENT
RATE, % (n/N)

OUTCOME
MEASURED
TIME FRAME

RISK RATIO
(95% CI)

NUMBER
NEEDED
TO TREAT

Acupuncture Very low 3 22 (27/121) 13 (16/126) 8to 10 wk 1.81(0.55 to 5.98) NSS NA
Anticonvulsant Moderate 40 46 (2698/5837) 30(1120/3738) 2to 16 wk 1.54 (1.45 to 1.63) 7 NA
medications*
+ Gabapentin 10 43 (678/1578) 25 (246/974) 2to 16 wk  1.60 (1.42 to 1.81) 6 17
« Pregabalin 27 48 (1747/3650) 31 (758/2419) 5to 15wk  1.56 (1.45 to 1.67) 7 17
+ Oxcarbazepine 3 43 (170/395) 33(79/236) 16 wk 1.22 (0.98 to 1.52) NSS 17
- Topiramate 1 48 (103/214) 34 (37/109) 12 wk 1.42 (1.05 to 1.91) 8 17
Opioids Low 6 49 (289/593) 36 (198/556) 5to 12 wk  1.37 (1.19 to 1.57) 8 NA
Rubefacients* Low 10 49 (635/1303)  34(350/1041) 6to 52wk 1.40 (1.26 to 1.55) 7 NA
» Frequent 5 37 (106/285) 25 (62/249) 6to8wk 1.56(1.20 to 2.03) 9 .35
application
creams or low-
dose patches
« Less frequent 5 52(529/1018) 36 (288/792) 12 to 52 wk  1.36 (1.22 to 1.52) 7 35
application
(high-potency
patches)
SNRIs* Moderate 8 57 (995/1759) 41 (405/987) 6to 13 wk  1.45(1.33 to 1.59) 7 NA
+ Duloxetine 6 59 (759/1279) 42 (344/817) 12 to 13 wk 1.48 (1.34 to 1.62) 6 48
« Venlafaxine or 2 49 (236/480) 36(61/170) 6to 12 wk 1.35(1.08 to 1.69) 8 48
desvenlafaxine
TCAs Very low 2 78 (66/85) 26 (22/85) 6 to 8 wk 3.00 (2.05 to 2 NA
4.38), fixed-
effects model
2.35(0.79 to NSS
6.95), random-
effects model

GRADE—Grading of Recommendations Assessment, Development and Evaluation; NA—not applicable; NSS—not statistically significant;

RCT—randomized controlled trial; SNRI—serotonin-norepinephrine reuptake inhibitor; TCA—tricyclic antidepressant.
*For rubefacients, SNRIs, and anticonvulsant medications, no statistically significant difference was found between individual drug types.

Table 2. Withdrawals due to adverse events

INTERVENTION EVENT RATE, CONTROL EVENT NUMBER NEEDED

INTERVENTION TYPE NO. OF RCTs % (n/N) RATE, % (n/N) RISK RATIO (95% Cl) TO HARM
Acupuncture 1 7(2/28) 3(1/32) 2.21(0.21 to 23.11) NSS
Anticonvulsant medications

- Gabapentin 8 13 (184/1470) 8 (72/911) 1.47 (1.13 to 1.91) 22

- Oxcarbazepine 3 26 (102/395) 7 (16/234) 3.82 (2.28 t0 6.39) 6

« Pregabalin 24 11(399/3701) 5 (105/2240) 2.15 (1.74 to 2.65) 17

- Topiramate 1 24 (52/214) 8(9/109) 2.94 (1.51 to 5.75) 7
Opioids 6 14 (84/593) 6(31/556) 2.55(1.73 to 3.76) 12
SNRIs 7 13 (207/1655) 5(42/879) 2.48 (1.78 to 3.45) 13
Rubefacients 3 6(36/599) 2 (8/428) 3.31 (1.56 to 7.01) 25

NSS—not statistically significant, RCT—randomized controlled trial, SNRI—serotonin-norepinephrine reuptake inhibitor.
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data for the primary outcome. Both fixed- and random-
effects analyses were completed. If trials included rela-
tively similar populations and interventions and both the
effect estimates and confidence intervals were comparable
between fixed- and random-effects analyses, we concluded
it was unlikely that small studies were disproportion-
ately influencing the result and we reported a fixed-effects
method for the primary analysis. If results of the analyses
differed substantially, we reported a random-effects method
to capture uncertainty derived from heterogeneity between
trials.'” We chose data that came from the longest available
time point for the meta-analysis. Meta-analyses were per-
formed on withdrawals due to adverse events and individ-
ual adverse events.

We determined a priori to create subgroups within the
primary meta-analysis to explore potential sources of
heterogeneity. These subgroups included funding source
(industry or public funding), duration of outcome reported
(<4 weeks, >4 to <12 weeks, and >12 weeks), sample
size (<150 or >150 participants), type of comparator (for
nonpharmacologic treatments, sham versus nonsham
comparators), type of neuropathic pain (diabetic neu-
ropathy, postherpetic neuralgia, and trigeminal neuralgia),
and risk of bias (higher or lower than median Cochrane
risk-of-bias score). When studies reported multiple time
points, we chose the midpoint, when available, between
4 weeks or less and more than 4 to less than 12 weeks.
For 12 weeks or more, we chose the time point clos-
est to 12 weeks. We made a post hoc decision to per-
form subgroup analysis for each specific pharmacologic
agent for anticonvulsant medications and SNRIs. In addi-
tion, we completed a subgroup analysis of frequency
of application for rubefacients. Subgroup analyses were
performed if at least 2 RCTs were included. An exception
was made for the subgroup analysis of risk of bias, which
we required to have a minimum of 4 RCTs to perform.
Publication bias was analyzed using funnel plots only for
interventions that included at least 8 RCTs.!®

Results
A total of 33584 unique records were retrieved from 8
searches. After screening titles and abstracts, 489 pub-
lications were selected for full-text review, with a total
of 67 trials meeting our inclusion criteria (Appendix 1%).
Of the 8 included interventions, we identified ade-
quate data to perform meta-analyses on 6 interventions:
anticonvulsant medications, SNRIs, rubefacients, opi-
oids, TCAs, and acupuncture. We did not identify any
RCTs reporting responder analyses for topical lidocaine
or exercise. We also did not identify any trials reporting
responder analyses for the treatment of trigeminal neu-
ralgia, including carbamazepine. All analyses reported
are fixed-effects results unless indicated otherwise. All
meta-analyses, adverse event data, and tables can be
found in Appendix 2.*

Treatments ordered by level of certainty

of evidence and relative risk

Anticonvulsant medications. Forty RCTs (Table A2
in Appendix 2*) with 9575 patients followed for 2 to 16
weeks were included. Many studies (90%) compared gab-
apentin or pregabalin with placebo, with a small propor-
tion studying topiramate and oxcarbazepine. Forty-six
percent of patients receiving an anticonvulsant medi-
cation and 30% of patients receiving placebo attained a
clinically meaningful response to treatment (risk ratio
[RR] of 1.54; 95% CI 1.45 to 1.63; number needed to treat
[NNT] of 7) (Figure 1). No difference in efficacy was found
between specific agents (Table A8 and Figure A2.5 in
Appendix 2*). No publicly funded trials were identified.

Subgroup analysis of data based on time points found
a statistically significant benefit with anticonvulsant
medication data reported at all time points: 4 weeks
or less (6 RCTs; RR=2.26; 95% CI 1.78 to 2.87; NNT=4),
greater than 4 weeks to less than 12 weeks (20 RCTs;
RR=1.56; 95% CI 1.44 to 1.68; NNT=7), and 12 weeks or
more (14 RCTs; RR=1.42; 95% CI 1.30 to 1.55; NNT=38).

Subgroup analysis based on neuropathic pain type found
a greater statistically significant benefit in patients with
postherpetic neuralgia (RR=1.81; 95% CI 1.62 to 2.01) than in
patients with diabetic neuropathy (RR=1.42; 95% CI 1.32 to
1.53); however, both patient populations saw a statistically
significant improvement. Similarly, a greater statistically sig-
nificant benefit was seen in smaller (<150 participants) trials
(P=.03) and those at higher risk of bias (P=.01) than in larger
trials and those at lower risk of bias.

Meta-analysis on withdrawals due to adverse events
found that oxcarbazepine reported the largest differ-
ence in withdrawals (RR=3.82; 95% CI 2.28 to 6.39;
number needed to harm [NNH] of 6), followed by topira-
mate (RR=2.94; 95% CI 1.51 to 5.75; NNH=7), pregabalin
(RR=2.15; 95% CI 1.74 to 2.65; NNH=17), and gabapentin
(RR=1.47;95% CI 1.13 to 1.91; NNH=22).

Meta-analysis of adverse events occurring in
more than 10% of patients that were statistically sig-
nificantly greater than placebo included dizziness
(gabapentin, oxcarbazepine, and pregabalin), somno-
lence (gabapentin, oxcarbazepine, and pregabalin), nau-
sea (oxcarbazepine), and headache (oxcarbazepine). The
meta-analysis can be found in Appendix 2 (Table A13).*

Serotonin-norepinephrine reuptake inhibitors. Eight
RCTs (Table A2 in Appendix 2*) with 2746 patients fol-
lowed for 6 to 13 weeks were included. Fifty-seven per-
cent of patients receiving an SNRI and 41% of patients
receiving a placebo attained a clinically meaningful
response to treatment (RR=1.45; 95% CI 1.33 to 1.59;
NNT=7; Table A4 and Figure A9.1 in Appendix 2%).
Most studies (73%) involved duloxetine (Figure 2).
Subgroup analysis of data based on time points found
no statistically significant benefit for SNRIs at more
than 4 weeks to less than 12 weeks (1 RCT; RR=1.36;
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Figure 1. Subgroup analysis of anticonvulsant medications showing the proportion of patients with a clinically
meaningful response to treatment versus placebo: A) Pregabalin; B) gabapentin; C) oxcarbazepine; and D) topiramate.

Anticonvulsant Placebo
Study or subgroup Events Total Events Total Weight,% Riskratio*(95% Cl) Risk ratio* (95% Cl)
A)
Achar, 2010 11 15 2 15 0.2 5.50 (1.46-20.71) —_—
Arezzo, 2008 40 82 20 85 1.5 2.07 (1.33-3.23) ——
Baba, 2020 38 85 37 88 2.8 1.06 (0.76-1.49) -+
Dworkin, 2003 56 89 21 84 1.7 2.52 (1.68-3.77) -
Freynhagen, 2005 (fixed) 88 132 12 32 1.5 1.78 (1.12-2.83) ——
Freynhagen, 2005 (flexed) 83 141 12 33 1.5 1.62 (1.01-2.60) .-
Guan, 2011 130 206 53 102 5.5 1.21 (0.98-1.50) -
Huffman, 2015 39 101 25 102 1.9 1.58 (1.04-2.40) e
Lesser, 2004 (300 mg) 50 81 16 48 1.6 1.85 (1.20-2.86) ——
Lesser, 2004 (600 mg) 53 82 16 49 1.6 1.98 (1.28-3.05) —
Liu, 2017 58 111 33 109 2.6 1.73 (1.23-2.41) -
McDonnell, 2018 15 46 7 45 0.5 2.10 (0.94-4.65) I
Moon, 2010 68 162 27 78 2.8 1.21 (0.85-1.73) 1
Mu, 2018 157 314 136 308 10.7 1.13 (0.96-1.34) .
NCT00394901, 2006 (150 mg) 21 87 5 32 0.6 1.54 (0.64-3.75) e
NCT00394901, 2006 (300 mg) 32 90 5 33 0.6 2.35(1.00-5.51) I
NCT00394901, 2006 (600 mg) 30 97 5 33 0.6 2.04 (0.86-4.83) 1.
NCT02215252, 2014 12 46 7 45 0.5 1.68 (0.73-3.87) S—
Rauck, 2012 (300 mg) 28 66 15 30 1.6 0.85 (0.54-1.34) —
Richter, 2005 (600 mg) 32 82 13 85 1.0 2.55 (1.44-4.51) ——
Rosenstock, 2004 30 76 10 70 0.8 2.76 (1.46-5.23) —
Sabatowski, 2004 (150 mg) 21 81 4 40 0.4 2.59 (0.95-7.05) | E—
Sabatowski, 2004 (300 mg) 21 76 4 41 0.4 2.83 (1.04-7.70) -
Satoh, 2011 (300 mg) 66 134 24 67 2.5 1.38 (0.96-1.98) L
Satoh, 2011 (600 mg) 25 45 25 68 15 1.51(1.01-2.27) L.
Shabbir, 2011 64 70 14 70 1.1 4,57 (2.85-7.34) -
Sharma, 2006 40 82 20 85 1.5 2.07 (1.33-3.23) -
Smith, 2014 49 98 45 93 3.6 1.03 (0.77-1.38) +
Stacey, 2008 (fixed) 51 88 14 45 1.4 1.86 (1.16-2.98) ——
Stacey, 2008 (flexed) 64 91 14 45 15 2.26 (1.43-3.56) —
Tolle, 2008 (150 mg) 33 929 9 32 1.1 1.19 (0.64-2.20) -
Tolle, 2008 (300 mg) 32 99 9 32 11 1.15 (0.62-2.14) i -
Tolle, 2008 (600 mg) 45 101 10 32 1.2 1.43 (0.82-2.49) 4
Van-Seventer, 2006 (150 mg) 34 87 5 31 0.6 2.42 (1.04-5.64) ——
Van-Seventer, 2006 (300 mg) 40 98 5 31 0.6 2.53 (1.10-5.85) ——
Van-Seventer, 2006 (600 mg) 47 920 6 31 0.7 2.70 (1.28-5.68) —
Vinik, 2014 19 50 45 108 2.2 0.91 (0.60-1.39) -
Ziegler, 2015 25 70 28 62 2.3 0.79 (0.52-1.20) —t
Subtotal (95% Cl) 3650 2419 65.6 1.56 (1.45-1.67) ‘
Total events 1747 758 001 01 1 10 100
Heterogeneity: x 2,=111.21 (P<.00001); = 67% g?;"g;g; an tti%VnothrlSéant
Test for overall effect: Z=12.43 (P<.00001)

Figure 1 continued on page e136
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Figure 1 continued from page e135

Anticonvulsant Placebo
Study or subgroup Events Total Events Total Weight,% Risk ratio* (95% Cl) Risk ratio* (95% CI)
B)
Backonja, 1998 47 82 25 80 2.0 1.83 (1.26-2.67) -
Backonja, 2011 26 47 15 54 1.1 1.99 (1.21-3.29) ——
Perez, 2000 14 17 2 15 0.2 6.18 (1.67-22.86) I
Rauck, 2012 (1200 mg) 31 62 14 30 1.5 1.07 (0.68-1.69) T
Rauck, 2012 (2400 mg) 25 56 14 30 1.4 0.96 (0.59-1.55) -1
Rauck, 2012 (3600 mg) 66 116 14 30 1.7 1.22 (0.81-1.84) I
Rice, 2001 (1800 mg) 37 115 8 55 0.8 2.21 (1.11-4.42) ——
Rice, 2001 (2400 mg) 37 108 8 56 0.8 2.40 (1.20-4.79) —
Rowbotham, 1998 49 113 14 116 1.1 3.59 (2.11-6.13) —-—
Sandercock, 2012 (daily) 16 46 2 25 0.2 4.35 (1.09-17.40) —
Sandercock, 2012 (divided) 13 50 2 26 0.2 3.38(0.82-13.86) T—
Sang, 2013 65 221 52 231 3.9 1.31(0.95-1.79) =
Wallace, 2010 (daily) 49 134 18 66 1.9 1.34 (0.85-2.11) -
Wallace, 2010 (divided) 46 135 18 65 1.9 1.23 (0.78-1.94) ™
Zhang, 2013 (1200 mg) 57 107 13 32 1.6 1.31(0.83-2.07) ™
Zhang, 2013 (2400 mg) 48 82 13 32 1.5 1.44 (0.91-2.28) ~—
Zhang, 2013 (3600 mg) 52 87 14 31 1.6 1.32 (0.87-2.02) T
Subtotal (95% ClI) 1578 974 233 1.60 (1.42-1.81) ¢
Total events 678 246
Heterogeneity: x 2 =33.57 (P=.006); I?=52%
Test for overall effect: Z=7.69 (P <.00001)
)
Beydoun, 2006 (1200 mg) 44 85 11 30 1.3 1.41 (0.85-2.36) ™
Beydoun, 2006 (1800 mg) 43 87 11 29 13 1.30(0.78-2.17) T
Beydoun, 2006 (600 mg) 30 83 11 30 13 0.99 (0.57-1.71) -1
CTRI476G2301 22 71 24 70 1.9 0.90 (0.56-1.45) -t
Dogra, 2005 31 69 22 77 1.6 1.57 (1.01-2.44) ™
Subtotal (95% Cl) 395 236 73 1.22 (0.98-1.52) .
Total events 170 79
Heterogeneity: ¥2=3.76 (P= .44); 2=0%
Test for overall effect: Z=1.81 (P=.07)
D)
Raskin, 2004 103 214 37 109 3.8 1.42 (1.05-1.91) -
Subtotal (95% Cl) 214 109 3.8 1.42 (1.05-1.91) *
Total events 103 37
Heterogeneity: NA
Test for overall effect: 7=2.31 (P=.02)
Total (95% ClI) 5837 3738 100 1.54 (1.45-1.63) ¢
Total events 2698 1120
Heterogeneity: % 2,=150.72 (P<.00001); = 60% 001 01 1 10 100
Test for overall effect: Z=14.77 (P<.00001) S?§?§63 antif:%vnov%réant
Test for subgroup differences: x2=4.99 (P=17); =39.9%
*Mantel-Haenszel fixed-effects method.
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Figure 2. Outcome of SNRIs versus placebo: Proportion of patients with a clinically meaningful response to treatment.

SNRI Placebo
Study or subgroup  Events Total Events Total
Allen, 2014 30 63 8 22
Allen, 2014a 47 86 8 22
Allen, 2014b 51 99 8 22
Allen, 2014c 31 68 9 23
Gao, 2010 74 106 67 109
Gao, 2014 127 202 94 202
Goldstein, 2005 46 115 10 38
Goldstein, 2005a 55 114 10 38
Goldstein, 2005b 57 113 9 39
Raskin, 2005 79 116 25 58
Raskin, 2005a 74 116 25 58
Rowbotham, 2005 31 82 14 40
Rowbotham, 2005a 46 82 14 41
Wernicke, 2006 72 114 22 54
Wernlcke, 2006a 77 112 23 54
Yasuda, 2011 47 85 29 84
Yasuda, 2011a 51 86 30 83
Total (95% CI) 1759 987
Total events 995 405
Heterogeneity:  2=13.12 (P=.66); I?=0%
Test for overall effect: Z=8.41 (P<.00001)
SNRI—serotonin-norepinephrine reuptake inhibitor.
*Mantel-Haenszel fixed-effects method.

Weight, % Risk ratio* (95% Cl) Risk ratio* (95% Cl)

2.5 1.31(0.71-2.41) T™
2.7 1.50 (0.84-2.70) i
2.7 1.42 (0.79-2.54) ™
2.8 1.17 (0.66-2.06) T

13.8 1.14 (0.94-1.38) ™~

19.6 1.35(1.13-1.62) -
3.1 1.52 (0.85-2.71) I~
3.1 1.83 (1.04-3.23) —
2.8 2.19 (1.20-3.99) —
7.0 1.58 (1.15-2.18) -
7.0 1.48 (1.07-2.05) —
3.9 1.08 (0.65-1.79) T
3.9 1.64 (1.03-2.62) —
6.2 1.55 (1.09-2.20) -
6.5 1.61 (1.16-2.25) -
6.1 1.60 (1.13-2.28) -
6.4 1.64 (1.17-2.29) -

100.0 1.45 (1.33-1.59) ¢
E).Ol O.Il 1 1IO 100
Favours placebo ~ Favours SNRIs

95% CI 0.97 to 1.91), but found a benefit at more than 12
weeks (7 RCTs; RR=1.46; 95% CI 1.34 to 1.60; NNT=7).
No trials reported outcomes at 4 weeks or less.

Subgroup analysis by specific medication found no
statistically significant difference between duloxetine
(59% vs 42%; RR=1.48; 95% CI 1.34 to 1.62; NNT=6) or
venlafaxine or desvenlafaxine (49% vs 36%; RR=1.35;
95% CI 1.08 to 1.69; NNT=8) for a greater significant
benefit than placebo (P=.48). Similarly, no difference
was seen between smaller and larger trials (P=.48) and
in trials at higher and lower risk of bias (P=.12). All tri-
als were industry funded and conducted in patients with
diabetic neuropathy.

A meta-analysis found that withdrawals due to
adverse events occurred in 13% of patients taking SNRIs,
compared with 5% taking placebo (RR=2.48; 95% CI 1.78
to 3.45; NNH=13). Meta-analyzed adverse events occur-
ring in more than 10% of patients that were statistically
significantly greater than placebo included dizziness,
nausea, and somnolence (Table A13 in Appendix 2*%).

Rubefacients. Ten RCTs (Table A2 in Appendix 2¥)
with 2344 patients followed for 6 to 52 weeks were
included, all involving capsaicin. Forty-nine percent
of patients receiving rubefacients and 34% of patients
receiving control attained a clinically meaningful
response to treatment (RR=1.40; 95% CI 1.26 to 1.55;
NNT=7; Table A4 and Figure A8.1 from Appendix 2*%).

Subgroup analysis of data based on time points found
no statistically significant benefit for rubefacients at 4
weeks or less (2 RCTs; RR=1.60; 95% CI 0.93 to 2.75);
however, a benefit was found from greater than 4 weeks
to less than 12 weeks (8 RCTs; RR=1.37; 95% CI 1.20
to 1.56; NNT=10), and at 12 weeks or greater (5 RCTs;
RR=1.36; 95% CI 1.22 to 1.52; NNT=7).

Subgroup analysis of data based on study size
found a statistically significant difference between sub-
groups, with more benefit being seen in studies with 150
patients or fewer (P=.02). No statistically significant dif-
ference was found in trials enrolling patients with dia-
betic neuropathy compared with trials enrolling patients
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with postherpetic neuralgia (P=.48), in those using low-
concentration creams and patches compared with high-
potency (concentration of 8%) patches (P=.35), or in trials
at lower compared with higher risk of bias (P=.08). All tri-
als were industry funded.

A meta-analysis found withdrawals due to adverse
events occurring in 6% of patients using rubefacients,
compared with 2% using control (RR=3.31; 95% CI 1.56
to 7.01; NNH=25). Meta-analyzed adverse events occur-
ring in more than 10% of patients that were statistically
significantly greater than placebo included application
site pain, reaction (unspecified), burning, stinging, or
erythema (Table A13 from Appendix 2*).

Opioids. Six RCTs (Table A2 in Appendix 2*) with
1149 patients followed for 5 to 12 weeks were included.
Forty-nine percent of patients receiving opioids (tramadol,
oxycodone, buprenorphine, and tapentadol) and 36% of
patients receiving placebo attained a clinically meaning-
ful response to treatment (RR=1.37; 95% CI 1.19 to 1.57;
NNT=8; Table A4 and Figure A7.1 in Appendix 2*). Four
trials were conducted in patients with diabetic neuropa-
thy and 2 trials were conducted in a mixed population.

Subgroup analysis of data based on time points found no
statistically significant benefit for opioids at 4 weeks or less
(1 RCT; RR=1.14; 95% CI 0.61 to 2.13); however, benefit was
found from more than 4 weeks to less than 12 weeks (3
RCTs; RR=1.45; 95% CI 1.19 to 1.76; NNT=7) and 12 weeks
or more (3 RCTs; RR=1.30; 95% CI 1.07 to 1.58; NNT=10).

No statistically significant difference in efficacy
was found between public- and industry-funded trials
(P=.06), between trials at higher and lower risk of bias
(P=.88), or between smaller and larger trials (P=.07).

A meta-analysis found withdrawals due to adverse
events occurring in 14% of patients taking opioids, com-
pared with 6% taking placebo (RR=2.55; 95% CI 1.73 to
3.76; NNH=12). Meta-analyzed adverse events occur-
ring in more than 10% of patients included somnolence
or fatigue, pruritus, nausea, vomiting, constipation, and
dizziness (Table A13 in Appendix 2*).

Tricyclic antidepressants. Two RCTs Table A2 in
Appendix 2* with 170 patients followed for 6 to 8 weeks
were included, both involving amitriptyline. Seventy-
eight percent of patients receiving TCAs and 26% of
patients receiving placebo attained a clinically meaning-
ful response to treatment, with RRs varying substantially
based on choice of analytic model. In the fixed-effects
model, TCAs had 3 times more relative benefit than pla-
cebo (RR=3.00; 95% CI 2.05 to 4.38; NNT=2); however,
in the random-effects model, TCAs were not superior
to placebo (RR=2.35; 95% CI 0.79 to 6.95; Table A4 and
Figures A10.1 to A10.2 in Appendix 2*).

Both trials were small, 12 weeks or less in duration, had
unclear sources of funding, were heterogeneous (12=88%),
and had additional indicators of poorer quality, including

unclear descriptions of randomization, allocation con-
cealment, and blinding. Reporting of adverse events was
minimal and not combinable in meta-analysis.

Acupuncture. Three RCTs Table A2 in Appendix 2*
with 247 patients followed for 8 to 10 weeks were
included. A random-effects model was used, finding
that 22% of patients receiving acupuncture and 13% of
patients receiving control attained a clinically meaning-
ful response to treatment (RR=1.81; 95% CI 0.55 to 5.98;
Table A4 and Figure Al.1 from Appendix 2*). This dif-
ference was not statistically significant.

All studies were publicly funded, small, 12 weeks
or less in duration, and heterogeneous (I?=73%).
Withdrawals due to adverse events were reported by
1 trial, finding no statistically significant difference
between groups. No other adverse events were reported.

Treatments with no identified RCTs
No RCTs met our inclusion criteria for either exercise or
lidocaine.

Quality assessment
Assessments for risk of bias are in Appendix 2 (Figures
A20.1 to A20.6).* Following the GRADE process, all ratio-
nale to determine certainty of evidence is in Appendix
2 (Table A15).* Anticonvulsant medications and SNRIs
were considered “moderate” for evidence quality, while
opioids and rubefacients were considered “low,” and acu-
puncture and TCAs were considered “very low.”
Heterogeneity of trials (reported by [? statistic) for
overall efficacy ranged from 0% to 88% (0% for SNRIs,
17% for opioids, 21% for rubefacients, 60% for anticon-
vulsant medications, 73% for acupuncture, and 88% for
TCAs). Heterogeneity might be due in part to the lower
quality of trials, the inclusion of a number of neuro-
pathic pain types or different patient populations, and
variance in the delivery of the intervention (eg, acupunc-
ture, electroacupuncture, and auricular acupuncture).

— Discussion —

This systematic review of 67 RCTs evaluated the efficacy
of interventions commonly used in primary care for the
management of neuropathic pain, specifically painful dia-
betic neuropathy and postherpetic neuralgia. We found
moderate certainty of evidence that anticonvulsant medi-
cations and SNRIs provide a clinically meaningful benefit
to patients with neuropathic pain. There was low certainty
of evidence for a clinically meaningful benefit for capsa-
icin and opioids, and a very low certainty of evidence for
TCAs. For acupuncture, very low-quality evidence sug-
gested this treatment was not efficacious overall.
Compared with placebo, a greater proportion of
patients receiving pharmacotherapy discontinued treat-
ment owing to adverse events. With the exception of
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TCAs, for which this outcome could not be analyzed as
neither of the TCA studies provided evaluable adverse
event data, all drug classes had a greater likelihood of
deriving a clinically meaningful benefit than being dis-
continued because of adverse events. However, sub-
group analysis of anticonvulsant medications showed
NNHSs for discontinuation similar to NNTs for benefit for
both topiramate and oxcarbazepine. In addition, each
drug class had several adverse events with associated
NNHs of 10 or less, most notably for opioids (systemic
adverse events) and capsaicin (local adverse events).

The duration of trials generally ranged from 4 to 12
weeks, with few trials having follow-up beyond 3 months.
Only a small proportion of trials looked at outcomes in
the early treatment period (<4 weeks). Although one
could predict, using pharmacokinetic principles, that an
effect should be seen early on (eg, 1-2 weeks), we do not
know of any studies that can identify the onset of drug
effect with certainty. Follow-up at 3 months is likely to
provide an understanding of efficacy; however, there is
uncertainty to what extent this duration is able to pro-
vide an understanding of long-term net benefit.

Based on point estimates derived from our meta-
analyses, TCAs appeared to have the highest magnitude of
benefit when using a fixed-effects model, but there was no
statistically significant benefit when using a random-effects
model. In addition, the very low quality of evidence (with
deductions in each domain of quality assessment) further
diminishes confidence in these findings. While our exclu-
sion criteria aimed to refine the evidence, it narrowed the
included studies to a small number of low-quality RCTs
with evaluable efficacy data for TCAs compared with pla-
cebo, limiting the certainty of efficacy for TCAs. An earlier
systematic review of amitriptyline for neuropathic pain by
Moore et al,** which included any type of neuropathic pain,
had similar challenges with inclusion of acceptable RCTs
with useful efficacy data and rated the evidence for efficacy
and adverse outcomes for amitriptyline as very low qual-
ity. If broader inclusion criteria (eg, greater allowance for
study design flaws and variations in study outcome report-
ing) of that and other systematic reviews is considered,
TCAs appear to be slightly less efficacious (NNT=4-6 com-
pared with NNT=2 in our systematic review) and based on
a larger, but arguably not better quality, evidence base 202!

The finding that opioids were associated with a com-
parable degree of benefit was unexpected. It should be
noted that in addition to being supported only by low
certainty of evidence and having numerous adverse
events, with NNHs below NNTSs, there was obvious het-
erogeneity in the types and doses of opioids used in
the included trials. This, along with the potential risk of
developing opioid use disorder with longer-term use,?
makes clinical application challenging.

Numerous systematic reviews evaluating treatments
for broad or specific neuropathic pain types exist, some
of which evaluate multiple different pharmacologic and

nonpharmacologic interventions.?'?3-2> Our systematic
review is novel in using a synthesis of multiple interven-
tions for neuropathic pain typically treated in primary
care, reporting outcomes through responder analysis
to allow for clinical application, and including robust
reporting and meta-analysis of adverse events.

Strengths and limitations

A strength of this review is its scope, weaving together 8
discrete systematic reviews of differing interventions for
neuropathic pain. Through meta-analysis of subgroups of
individual drugs, we were able to identify class similarities
within SNRIs (duloxetine and venlafaxine or desvenlafaxine)
and anticonvulsant medications (gabapentin and prega-
balin). With populations, interventions, and comparators all
inherently having some degree of heterogeneity, limitations
include the uncertain generalizability to individual patients
and our decision to combine potentially heterogeneous
interventions into 1 intervention category. In particular, the
acupuncture analysis included several intervention meth-
ods and both sham and nonsham controls. Additionally, by
choosing only RCTs that reported a responder analysis, we
excluded a proportion of the literature that reported continu-
ous outcomes. By focusing on dichotomous outcomes, it
allowed us to combine trials using different pain measures by
using counts of responders without losing clinical meaning.
Changes on a pain scale, or their combination into standard
mean differences, are challenging to interpret and do not
translate easily in a patient conversation. We prioritized the
outcome of pain over function as it is usually the presenting
condition in primary care settings, and functional improve-
ment is rarely presented dichotomously in trials. Although
broader applications of efficacy to quality of life would be a
desirable outcome measure, attempts by previous reviews
to meaningfully analyze quality of life outcomes for neuro-
pathic pain interventions have not been successful because
of lack of consistent and complete reporting.?*?* The deci-
sion to focus our inclusion of studies on painful diabetic
neuropathy, postherpetic neuralgia, and trigeminal neural-
gia was based on author consensus that these are the most
commonly seen and treated conditions in primary care prac-
tice. While these neuropathic pain subsets are also the most
commonly studied,?® limiting the study to these conditions
might limit generalization of the results to other neuro-
pathic pain types such as HIV, multiple sclerosis, and che-
motherapy-induced neuropathies.

Future research

Given that we found few RCTs that met our inclusion crite-
ria for exercise, lidocaine, TCAs, carbamazepine, and non-
pharmacologic interventions, future RCTs would be valuable
additions to the literature. Contemporary RCTs evaluat-
ing responder analyses in TCAs for both benefit and harm
would allow for some degree of certainty to be applied to the
decision to use (or not use) this commonly prescribed drug
class, as would be the case for lidocaine, which is currently
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suggested as an option in several practice guidelines, partic-
ularly for postherpetic neuralgia.?#?2¢ Currently, no nonphar-
macologic interventions can be applied to the management
of neuropathic pain with any degree of certainty. Future tri-
als with carefully chosen control groups will be valuable to
determine if the pathophysiological aspects of neuropathic
pain lend themselves to nondrug approaches to care as is
the case in other types of chronic pain.

Conclusion

There is moderate certainty of evidence that anticonvul-
sant medications and SNRIs provide a clinically mean-
ingful reduction in pain in those with neuropathic pain.
There is low certainty of evidence to support rubefacients
and opioids providing benefit, and very low certainty of
evidence to support TCAs. There is also very low cer-
tainty of evidence suggesting acupuncture is not help-
ful. Although patients receiving drug interventions were
less likely to discontinue medications owing to adverse
events than to derive benefit, medications were gener-
ally associated with multiple adverse events having NNHs
close to their NNTs for benefit. Future high-quality prag-
matic trials, ideally rooted in primary care and reporting a
responder analysis, will be important to providing a bet-
ter understanding of the relative benefits and harms of
interventions for patients with neuropathic pain. L3
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