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The Expert Committee considered the uncertainty in efficacy estimates as a result of publication and outcome reporting biases in

the currently available evidence for gabapentin. The Committee did not recommend inclusion of gabapentin on the EML for

neuropathic pain because of its uncertain benefits.

The application proposed the addition of gabapentin to the core list of the EML as an analgesic agent for the management of

neuropathic pain (central and peripheral) in adults. In 2017 the Expert Committee examined four medicines for pain and palliative

care for the first time: methadone, fentanyl, tramadol and gabapentin.

Neuropathic pain is defined as “pain caused by a lesion or disease of the somatosensory nervous system” (1, 2). It is commonly

associated with back pain (e.g. lumbar or cervical radiculopathy), diabetes (painful diabetic neuropathy), post-surgical pain, HIV-

AIDS, and herpes zoster (post-herpetic neuralgia) but can also arise through many other diseases or injuries. Specific clinical

features include symptoms such as paraesthesia, burning or shooting pains, altered sensation (numbness, allodynia or

hyperalgesia) and locally altered autonomic function (3). In the absence of both a “gold standard” for defining cases and a clinical

code for routine health-care use, it is impossible to identify the precise prevalence of neuropathic pain, for example through the

2013 Global Burden of Disease study (4). The application provided estimates of prevalence based on specific causes of neuropathic

pain (e.g. diabetes) or on self-reports of some symptoms, assuming prevalence in the overall population of the order of 7–10% (5).

The estimates provided appear to substantially overestimate the burden of disease. Few studies evaluated the incidence through

http://list.essentialmeds.org/medicines/579
http://list.essentialmeds.org/?section=323
http://list.essentialmeds.org/?section=324
https://www.whocc.no/atc_ddd_index/?showdescription=yes&code=N02BF01
https://icd.who.int/browse11/l-m/en#http://id.who.int/icd/entity/1339785363/mms/unspecified
https://list.essentialmeds.org/files/trs/Peg0tiQr5EGnZrpKTi2wqVXvmUzTEp0oYfY2V63K.pdf
http://list.essentialmeds.org/patents
https://en.wikipedia.org/wiki/Gabapentin
https://www.drugbank.ca/drugs/DB00996


Benefits

appropriate methods, particularly use of a standard process to confirm diagnosed cases in general populations. In two European

studies (6, 7), the incidence per 10 000 person-years was 3.0 (95% confidence interval (CI) 3.0–3.1) and 4.2 (95% CI 3.8–4.5) for

post-herpetic neuralgia, 2.8 (95% CI 2.7– 2.8) and 7.2 (95% CI 6.7–7.7) for painful diabetic neuropathy, and 0.11 (95% CI 0.09–

0.12) and 0.22 (95% CI 0.15–0.33) for phantom limb pain. These estimates differ considerably from those provided in the

application and seem to be more reliable. The incidence of these three conditions increased with age. Neuropathic pain has a

significant adverse impact on all measured aspects of life, health and function (8), irrespective of the underlying diagnosis (9).

The application included data on the following medicines: tricyclic antidepressants (TCAs; amitriptyline), serotonin–norepinephrine

re-uptake inhibitors (SNRIs; mainly duloxetine), pregabalin and gabapentin. All were considered to be first-line options for

neuropathic pain, but amitriptyline is the only one currently included in the EML. The evidence supporting the application was

based on a recent systematic review, metaanalysis and GRADE-based recommendations (10). The review searched for full reports

of randomized, controlled, double-blind studies published in peer-reviewed journals between 1966 and 2014 and for unpublished

trials. A supplementary search of PubMed was conducted on 26 February 2016 to update the application results. The population

included in the trials comprised patients of any age with neuropathic pain according to the IASP definition (i.e. pain caused by a

lesion or disease of the somatosensory nervous system) (2). The interventions considered were systemic or topical treatments

(oral, sublingual, oropharyngeal, intranasal, topical, subcutaneous, intradermal, and smoking) lasting at least 3 weeks. Single-

administration treatments with long-term efficacy (high concentration capsaicin 8% patches, botulinum toxin) were included if

there was a minimum follow-up of 3 weeks. Studies in which intramuscular, intravenous or neuraxial routes of administration were

used and those of pre-emptive analgesia were excluded. Randomized, double-blind, placebo-controlled studies with parallel group

or crossover study designs were included; studies in which the primary outcome measure was not pain were excluded. Quality was

assessed using the five-point Oxford Quality Scale (11). Additional dimensions assessed for risk of bias were: allocation

concealment, incomplete accounting of outcome events, selective outcome reporting, stopping early for benefit, use of invalidated

outcome measures, carry-over effects in crossover trials, and inadequate sample size. A total of 229 reports, across a number of

agents, were included in the published meta-analysis (10); 127 (55%) of the 229 trials were in patients with diabetic painful

polyneuropathy or post-herpetic neuralgia. The mean Oxford Quality Scale score was 4.1 (SD 0.87; range 2–5). Studies were

associated with potential or established major shortcomings in several areas – incomplete outcome data, size, duration and

outcome reported. The application identified publication bias through funnel plots and Egger regression as a potential distortion of

the results. It used the “trim and fill” method to correct for funnel plot asymmetry arising from publication bias; this method

suggested 34 theoretically missing studies. The overall effect size of benefit was reduced from an odds ratio (OR) of 1.8 (95% CI

1.7–1.9) to OR 1.6 (95% CI 1.5–1.7). This suggests about a 25% overstatement of treatment effects on pain reduction. The

correction was applied to all studies, irrespective of individual medicines. It is possible that the correction of benefit associated

with studies evaluating gabapentin is different from that of studies evaluating the other pharmacotherapies. Furthermore,

susceptibility-to-bias analyses, another approach used to deal with publication bias, assume that results in published studies are

unbiased, which is not the case. With regard to risk of bias and publication bias, the application overlooked data (see “Additional

evidence” section below), while heterogeneity was not presented. The number needed to treat (NNT) to achieve 50% pain relief

non-attributable to placebo for the evaluated medications ranged between 4 and 9: amitriptyline 4.3 (95% CI 3.6–5.3), gabapentin

6.3 (95% CI 5.0–8.3), pregabalin 8.8 (95% CI 7.5–10.8), SNRIs 6.4 (95% CI 5.2– 8.4). In total, the assessment was based on 14

randomized controlled trials of gabapentin (900–3600 mg/day). The trials were conducted predominantly in patients with

postherpetic neuralgia, painful polyneuropathy (mainly diabetic), spinal cord injury, post-amputation pain and peripheral nerve

injury. The combined NNT for gabapentin across the 14 studies was 6.3 (95% CI 5.0–8.3), and there was no evidence of a dose–

response effect. The application also provided data on head-to-head trials of gabapentin and TCAs, showing conflicting results. One

trial reported that gabapentin had lower efficacy than amitriptyline in the management of neuropathic pain resulting from spinal

cord injury (12), while two others reported no difference in treatment efficacy between gabapentin and nortriptyline or

amitriptyline (13, 14). The application also mentioned a Cochrane systematic review (15) that partitioned the analysis according to

pain etiology and considered the overall evidence for benefits and harms at some risk of bias. Data were largely concordant:

gabapentin was considered effective in post-herpetic neuralgia (NNT 8.0; 95% CI 6.0–12) and painful diabetic neuropathy (NNT

5.9; 95% CI 4.6–8.3). The authors concluded that there were insufficient data in other pain conditions, including fibromyalgia, to

allow any reliable conclusion to be reached.



Harms

Additional evidence

Cost / cost effectiveness

Analysis of adverse effects in trials of gabapentin for neuropathic pain was based on a meta-analysis of 11 studies (10); the

combined number needed to harm (NNH) was 25.6 (95% CI 15.3–78.6). The NNH was calculated as the number of patients who

needed to be treated for one patient to drop out because of adverse effects. When specific adverse events were examined,

dizziness, somnolence (or drowsiness or sedation) and, in a few studies, peripheral oedema and confusion had a prevalence of >10%,

higher than in the placebo group. The NNH for dizziness was 5.1 (95% CI 4.3–6.3) and for somnolence 7.1 (95% CI 5.7–9.4). In the

Cochrane review of gabapentin in fibromyalgia and neuropathic pain (15), 62% of gabapentin-treated patients and 50% of those

given placebo experienced at least one adverse event in 17 studies with 4002 participants. The risk ratio (RR) for adverse events

was 1.25 (95% CI 1.2–1.3) and the NNH was 8.6 (95% CI 6.8–12). Serious adverse events were no more common for gabapentin

than for placebo (RR 1.2; 95% CI 0.8–1.7). The NNH for somnolence, drowsiness or sedation was 11 (95% CI 9.4–14; 4125

participants), for dizziness 7.6 (95% CI 6.6–8.8; 4125 participants) and for peripheral oedema 21 (95% CI 16–30; 3220

participants). Gabapentin was associated with an increased risk of ataxia or gait disturbance with an NNH of 13 (95% CI 9–24; 544

participants) (15).

In 1993, gabapentin (Neurontin®, Pfizer) was first approved by the U.S. Food & Drug Administration (FDA) as an adjunctive

therapy for epilepsy. In 2002, the drug was approved for the management of post-herpetic neuralgia, its only pain-related

indication. Parke-Davis and Pfizer, the companies responsible for promoting and marketing gabapentin, adopted a publication

strategy “to disseminate the information as widely as possible through the world’s medical literature” (16). This promotion was

judged to be illegal and fraudulent: in 2004, American pharmaceutical manufacturer Warner-Lambert pleaded guilty and agreed to

pay more than US$ 430 million to resolve criminal charges and civil liabilities in connection with its Parke-Davis division’s

marketing scheme of unapproved uses of gabapentin (17). This was one of the largest settlements reached between the United

States Department of Justice and pharmaceutical companies. Following litigation, internal company documents relating to

gabapentin publication strategy have been made publicly available through two separate legal actions (18, 19). These sources were

analysed in a series of studies (20–23) that documented publication and outcome reporting biases and data manipulation. The

magnitude of these biases is highly relevant, and affects the evidence presented in the application. Firstly, in 2009, of 20 clinical

trials for which internal documents were available from Pfizer and Parke-Davis, eight were never published. Secondly, there were

irreconcilable differences between the original protocols, statistical analysis plans, interim research reports and the main

publications relating to most trials. For eight of the 12 published trials, the primary outcome defined in the published report differed

from that described in the protocol. In three out of 10 trials, the numbers of participants randomized and analysed for the primary

outcome and the type of analysis for efficacy and safety in the internal research report and the trial publication differed. Different

subsets of participants were included in the analysis, leading to different findings: in one trial, the main findings in the publication

did not include data from 40% of participants actually randomized. These changes are likely to have unbalanced the comparisons,

favouring responsive patients and excluding poor responders in the arms allocated to gabapentin, thereby inflating the size of the

effect attributable to the drug. The important differences between the internal and published documents about the number of

patients or the plans of the analyses invalidate the study design (i.e. downgrading the evidence from experimental to

observational), as the randomization is no longer valid.

Comparative pricing data were obtained from the MSH (Management Sciences for Health) International Medical Products Price

Guide (26). Prices based on the defined daily dose (DDD) of gabapentin varied from US$ 0.36 to US$ 2.31; prices of amitriptyline

varied from US$ 0.04 to US$ 0.34. Analysis of comparative pricing for gabapentin was limited by the absence of price data from

suppliers, and price data were available from only one buyer source each for the 100- mg and 400-mg doses of gabapentin and

three for the 300-mg dose. Cost–utility analysis NICE recently completed a cost–utility analysis across treatments typically

recommended as first-line for neuropathic pain (24). Medicine prices were taken from the March 2013 Electronic Drug Tariff

register of the United Kingdom National Health Service, and health benefit was valued in quality-adjusted life-years (QALYs). All

medicines were associated with positive incremental net monetary benefits, assuming a QALY value of £20 000 and £30 000.

Based on the outcome of the cost–utility analysis, the NICE Guideline Development Group recommended gabapentin and



WHO guidelines

Availability

Other considerations

amitriptyline as initial treatment options for neuropathic pain.

Currently there are no WHO guidelines for the treatment of neuropathic pain. Guidelines from the IASP Special Interest Group on

Neuropathic Pain (NeuPSIG) (10), the United Kingdom National Institute for Health and Care Excellence (NICE) (24) and the

European Federation of Neurological Societies (25) report that TCAs, α2δ calcium channel ligands (gabapentin and pregabalin), and

selective SNRIs should be considered as first-line therapy, with the choice of medicine being guided by clinical and therapeutic

factors (e.g. contraindications, interactions), and by medicine availability and affordability

Gabapentin has regulatory approval as a prescription-only medicine from: FDA, European Medicines Agency (EMA), Australian

Therapeutic Goods Administration (TGA), Japanese Pharmaceuticals and Medical Devices Agency (PMDA), and Health Canada.

However, FDA indication is limited to post-herpetic neuralgia, and PMDA and Health Canada indicate gabapentin only for the

treatment of epilepsy. Regulatory approval of gabapentin for neuropathic pain: FDA, USA: Post-herpetic neuralgia EMA, European

Union: Neuropathic pain TGA, Australia: Neuropathic pain PMDA, Japan: Not approved for neuropathic pain Health Canada: Not

approved for neuropathic pain

The Committee acknowledged the importance of the issues of publication and outcome reporting bias.
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