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EXECUTIVE SUMMARY The Issue Neuropathic pain places a burden on the public-payer health care system, the economy, and on patients’ quality of life. With the continued introduction of new treatments, there is uncertainty about whether currently recommended treatment options are sustainable, given scarce resources. An assessment is needed to identify optimal clinical- and cost-effective treatments of neuropathic pain. Objective The aim of this technology assessment was to assess the clinical and economic impact of firstline drugs in managing neuropathic pain. To achieve that aim, the research focused on answering the following research questions: • What are the clinical response rates from managing neuropathic pain with tricyclic antidepressants (TCAs), serotonin-norepinephrine reuptake inhibitors (SNRIs), or anticonvulsants (ACs)? • What is the existing evidence of cost-effectiveness of using these drugs for managing neuropathic pain? • What drugs are cost-effective in managing neuropathic pain? • What would be the impact on public formulary drug budgets if cost-effective technologies were adopted? Clinical Review Methods: Two independent reviewers systematically searched MEDLINE, EMBASE, and Cochrane databases from inception to 2007. The references from retrieved studies and reviews of the topic were hand searched for further potential articles. Quality was assessed using Jadad’s method. The homogeneity of effects was determined using χ2 and I2. Data were combined using a random effects model. Results: We identified 13 studies (n=1,257) that evaluated the anticonvulsants (gabapentin and pregabalin), five that studied SNRIs (n=781), and 10 that focused on TCAs (n=249). One study evaluated TCAs and SNRIs. The average quality score was 81%±21%. For partial response rates, we analyzed 17 study arms (n=1,439), nine involving anticonvulsants (n=870), four that examined SNRIs (n=458), and four that studied TCAs (n=111). Rates for SNRIs were 66.0% [standard error (SE) 2.2%], for anticonvulsants they were 54.5% (SE 3.7%), and for TCAs they were 49.2% (SE 6.6%). For full response rates, 23 study arms were summarized. SNRIs had the higher response rate of 45.9% (SE 2.3%) and ACs had a response rate of 36.3% (SE 3.2%). No rates were available for TCAs. When adjusted against placebo rates and pro-rated against partial response rates, the response rates for TCAs became the highest for both outcomes, and ACs had higher success rates than SNRIs. A significant difference could not be detected between these rates with appropriate statistical analyses. The numbers needed to treat ranged between 3.0 and 6.0, lowest for TCAs and highest for SNRIs.
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Economic Analysis Economic Review: Four previously conducted economic evaluations of pregabalin, gabapentin, amitriptyline, carbamazepine, tramadol, and duloxetine were identified. Of the four included studies, one was a cost-effectiveness and cost-utility analysis, one was a cost-utility analysis, one was a cost-effectiveness analysis, and one was a cost-of-illness analysis. All three pharmacoeconomic studies had methodological flaws. Therefore, firm conclusions cannot be drawn from them. Canadian Economic Evaluation Methods: A decision tree was used to model drug use and outcomes for an 18-week period from a Canadian provincial ministry of health and societal perspective. Experts in pain management guided the development of the base-case, treatment pathways, and sensitivity analyses. Three pharmacological treatment groups were ACs, which included carbamazepine, gabapentin, and pregabalin; SNRIs, including duloxetine and venlafaxine; and TCAs, including amitriptyline, clomipramine, nortriptyline, imipramine, and maprotiline. All were administered orally at therapeutic doses for a minimum of four weeks and a maximum of 12 weeks. We conducted an analysis that examined the cost-effectiveness of duloxetine and another analysis that explored the comparison of ACs and SNRIs. Efficacy rates were taken from the meta-analysis and standard price lists were (mainly from Ontario, such as the Ontario Drug Benefit Plan and the Ontario Health Insurance Plan) used to cost resources. The outcomes of interest were full response (50% decrease from baseline to endpoint on visual analogue pain scores) and pain controlled days (PCDs). Two approaches were adopted for the base-case incremental analyses: “from placebo” and “through placebo.” One-way sensitivity analyses and Monte-Carlo simulations were performed. Results: In the first pharmacoeconomic analysis (“from placebo”), TCAs exhibited the highest overall response rate (79.3%), followed by anticonvulsants (77.8%) and SNRIs (76.4%) in managing neuropathic pain patients over the 18-week time horizon. TCAs also produced the most PCDs (average of 49), followed by anticonvulsants (46) and SNRIs (43). Based on the price of duloxetine, the expected cost per patient treated from the ministry of health perspective was lowest with TCAs ($422); ACs were next ($610), and duloxetine was highest ($860). From a societal perspective, TCAs had the lowest expected cost per patient treated of $1,850, ACs were second ($2,112), and duloxetine was the most costly ($2,443). From the ministry of health and societal perspectives, TCAs dominated (were less costly and more effective) duloxetine and ACs for full response and PCDs. In the second pharmacoeconomic analysis (“through placebo”), TCAs exhibited the highest overall response rate (88.0%), followed by anticonvulsants (84.3%) and SNRIs (80.6%) in managing neuropathic pain patients over the 18-week time horizon. TCAs also produced the most PCDs (average of 60), followed by ACs (54) and SNRIs (41). Based on the price of duloxetine, the expected cost per patient treated from the ministry of health perspective of $355 was lowest with TCAs; ACs were next ($557) and duloxetine was highest ($839). From a societal perspective, TCAs had the lowest expected cost per patient treated of $1,537, ACs were second ($1,906), and SNRIs were the most costly ($2,504). From the ministry of health and societal perspectives, TCAs dominated (were less costly and more effective) duloxetine and ACs for full response and PCDs. v
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When the price of venlafaxine was used instead of the price of duloxetine for SNRIs, TCAs still represented the most cost-effective option. When TCAs were no longer an option, the results were mixed between SNRIs and ACs. Budget Impact Analysis If we assume that the prevalence of those with neuropathic pain is 250,000 adults in Canada and that the government pays for half of them, TCAs represent a $107 million investment. This assumes $331 per patient for the 18 weeks of treatment (from the “through placebo” analysis), or $956 per patient per year, for a total of $214 million for the population (assuming that all patients were covered). If all patients were switched from TCAs to SNRIs, the average cost to the ministry of health would increase by $128 to $459 per patient or $1,326 per patient per year (an increase of $370 per patient per year). This is an overall increase in cost of $59 million. If only the drug cost of venlafaxine is considered (at minimum titration doses), this is reduced to an additional $17 million. If all patients were switched from TCAs to duloxetine, the daily drug cost per patient would increase by $3.76, and the impact would be $171 million for Canada. If all patients were switched to ACs, the cost would be $519 per patient for the 18 weeks, or an increase of $543 per year. This represents an extra $68 million per year in drug budget expenditures. Considering the drug cost alone with a minimum standard dose, this estimate is reduced to $36 million. Conclusions In the primary clinical analyses, with adjustments from and through placebo, TCAs had the highest efficacy rates, followed by ACs and SNRIs. These measures could not be differentiated from a statistical standpoint, suggesting that more evidence is needed to establish which drug class is superior. The numbers needed to treat ranged between 3.0 and 6.0. In the primary pharmacoeconomic analyses (after adjustment from and through placebo for efficacy), TCAs incurred fewer health care costs and produced more health (dominated) than the other two classes in all analyses and remained dominant in most sensitivity analyses (except when response rates were set lower for TCAs). If all Canadian patients were taking TCAs and then were switched to SNRIs or ACs, it would increase annual ministry of health budgets by $59 million and $68 million respectively. If these patients were switched from TCAs to duloxetine, assuming a 50% coverage of the market by the ministry of health, it would increase the annual ministry of health budget by $171 million. This analysis only examines a treatment decision when all three classes of drugs are equally viable options for an individual patient. The clinical treatment of neuropathic pain needs to consider the needs of the individual and requires balancing optimal pain relief (number needed to treat) with minimizing medication adverse effects (number needed to harm). This analysis does not apply to situations where first-line treatment with any one of these classes of drugs, such as a TCA, is not a realistic approach.
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INTRODUCTION



1.1 Background The 2005 Canadian Community Health Survey reported that 10.8% of the population experienced pain or discomfort that prevented them from performing “few, some or most” activities, with a higher percentage of females reporting in this category than males (12.7% versus 8.8%).1 Chronic pain refers to continuous or intermittent pain that is experienced for longer than three months.2 The prevalence of chronic pain in Canadian adults ranges from 18% to 29%, with an increased frequency in older age groups and in women.1,3 Neuropathic pain is started or caused by a primary lesion or dysfunction in the nervous system.4 Its prevalence increases with age, peaking among those who are older than 65 years of age, when 18.8% of the population are affected. In a 2001 cross-sectional study of 2012 Canadians, the average duration of chronic pain was 10.7 years, and the average intensity was 6.3 on an 11-point scale (0 for no pain and 10 for the worst pain). Chronic pain is negatively associated with household income.5 The prevalence of depression is twice as high among chronic pain sufferers compared with a population who do not suffer from chronic pain.5 No Canadian estimate for the prevalence of neuropathic pain could be found. In the US, the estimated prevalence of neuropathic pain is 1.5%, and in the UK, it is 1%. The US estimate is based on a self-described “conservative” estimate of 0.6% and on an assumption that for at least 1 in 10 sufferers, lower back pain can be attributed to neuropathic pain.6 The associated economic burden is high. Patients with painful neuropathic disorders (PND) have a higher level of comorbidities and higher levels of health care use when they are compared with a controlled group without PND.7,8 An estimated 35% of patients with painful diabetic neuropathy reported a disruption in employment.8,9 An Australian study estimated that there was an annual reduction in economic productivity of 9.9 million workdays.10 In 2000, the total US health care charges for patients with neuropathic pain were threefold higher than for matched control subjects (US$17,355 versus US$5,715 respectively).11 There is a negative impact on the quality of life of patients. A cross-sectional survey of health state impairment and treatment patterns in patients with neuropathic pain revealed that pain severity was significantly associated with EQ-5D Health State scores and interference with functioning. Patients with mild, moderate, and severe pain scored mean EQ-5D health state valuations of 0.59, 0.43, and 0.20 respectively and mean pain interference scores of 2.5, 4.6, and 6.9 respectively.8



1.2 Overview of Technology 1.2.1 Treatment guidelines The primary goal in managing neuropathic pain is not to eliminate it, but to make it more “bearable” or “tolerable.” This realistic approach should incorporate the management of Anticonvulsants, Serotonin-Norepinephrine Reuptake Inhibitors, and Tricyclic Antidepressants in Management of Neuropathic Pain
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comorbidities, such as anxiety and depression, and secondary treatment goals such as improving sleep, ability to function, and quality of life. Pharmacological treatment guidelines for neuropathic pain were developed by the Canadian Pain Society (CPS), which used the number of patients who need to be treated (NNT) with a drug to obtain one patient with at least 50% pain relief12 (Table 1). Table 1: Pharmacological Management of Chronic Neuropathic Pain12 First Line • TCAs • Anticonvulsants • Gabapentin • Pregabalin



Second Line • SNRIs • Venlafaxine • Duloxetine* • Topical lidocaine • 5% patch† • 5% or 10% gel or cream



Third Line • Tramadol • Opioid analgesics



Fourth Line • Cannabinoids • Methadone • SSRI • Citalopram • Paroxetine • Other anticonvulsants • Lamotrigine • Topiramate • Valproic acid • Miscellaneous agents • Mexiletine • Clonidine



SNRI=serotonin noradrenaline reuptake inhibitor; SSRI=selective serotonin reuptake inhibitor; TCA=tricyclic antidepressants. * Unavailable in Canada when this project was initiated, duloxetine was selected for estimating overall clinical efficacy of SNRIs. † Unavailable in Canada; 5% or 10% gel or cream can be compounded by pharmacists.



1.2.2 Treatment algorithm Treatment is usually initiated with tricyclic antidepressants (TCAs) or anticonvulsants (ACs). The failure of TCA treatment leads to a switch to ACs and vice-versa. ACs can be used as adjunctive therapy if TCAs provide partial relief. TCAs are contraindicated in patients with cardiovascular disease. SNRIs are second line to TCAs and ACs because of the low level of available evidence that was identified by the guideline committee and the relative costs. Lidocaine is a practical treatment for elderly persons with focal painful neuropathy. Tramadol or conventional opioid analgesic may be prescribed when first- or second-line therapy has failed. Although the NNT for opioid analgesics is superior or equivalent to some first- and second-line treatments, concerns regarding medication misuse, diversion, addiction, tolerance, and other potential long-term side effects, such as hormonal and sleep disturbance, become an important consideration in some patients.
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THE ISSUE



Neuropathic pain places a burden on the public-payer health care system, on the economy, and on patients’ quality of life. With the continued introduction of new treatments, there is uncertainty about whether currently recommended treatment options are sustainable, given scarce resources. An assessment is needed to identify optimal clinical- and cost-effective treatments of neuropathic pain.
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OBJECTIVES



The aim of this technology assessment was to assess the clinical and economic impact of firstline drugs in treating neuropathic pain. To achieve that aim, the research focused on answering the following research questions: • What are the clinical response rates from managing neuropathic pain with tricyclic antidepressants (TCAs), serotonin-norepinephrine reuptake inhibitors (SNRIs), or anticonvulsants (ACs)? • What is the existing evidence of cost-effectiveness of using these drugs for managing neuropathic pain? • What drugs are cost-effective in managing neuropathic pain? • What would be the impact on public formulary drug budgets if cost-effective technologies were adopted?
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CLINICAL REVIEW



4.1 Methods A protocol was written a priori and followed throughout the review process. Two changes to the protocol occurred during the review phase. First, NNTs were calculated for binary outcomes to aid in clinical decision making and to foster comparisons between this work and previously published work. In addition, a primary meta-analysis used adjusted indirect comparisons through placebo rates. 4.1.1 Selection criteria and method The criteria (Appendix A) for abstracts that were selected for full-text review included: • Study design: Double-blinded randomized controlled trial • Target population: Adults (18 years of age or older) who have been diagnosed with neuropathic pain • Intervention and comparators: One or more of ACs, SNRIs, and TCAs. Each abstract was reviewed independently by two of three reviewers [MM, BB, RA]. The selected abstracts were compared, and the differences between reviewers were adjudicated through consensus. Remaining discrepancies were adjudicated by a third person. Full-text articles were retrieved for the selected abstracts. 4.1.2 Literature search strategy A librarian at the Hospital for Sick Children, Toronto, ON, conducted the literature search on EMBASE, MEDLINE, and The Cochrane Library of Systematic Reviews. The subject headings and keywords included all the available terms for ACs, SNRIs, and botulinum toxin A. The subject headings and selected keywords were used to search pain, musculoskeletal disorders, headaches, and neuropathic disorders that can be associated with chronic pain. All drug terms
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were limited to randomized controlled trials using a combination of publication type, MeSH terms, and keywords. The resulting set was limited to human and adult studies. Appendix B, Appendix C, and Appendix D show the literature search strategy. In addition, the references of key reviews and included articles were hand searched for potential studies that were not captured in the literature search. Clinical experts discussed a need to retrieve clinical studies that evaluated the use of TCAs for treating patients with neuropathic pain specifically. In this case, we used the literature search results from a Cochrane systematic review of antidepressants for neuropathic pain.13 In addition, a decision was made to exclude botulinum toxin. 4.1.3 Data extraction strategy A data extraction sheet was created in Microsoft Excel to record study characteristics, patient characteristics, and clinical outcomes. Data were extracted from each full-text article by two independent reviewers [RA, BB]. Senior researchers [MM, TE] compared and verified the extracted data. In the case of discrepancies between the two reviewers, the senior researcher met with the reviewers and tried to arrive at a consensus. In the case of a lack of consensus, the senior researcher decided which reviewer’s opinion prevailed. 4.1.4 Strategy for validity assessment Jadad et al.’s14 method was used to assess the internal validity of the articles that were included. Jadad’s scale is used to assess the internal validity of randomized controlled trials. It is based on five questions: Is the study randomized? Is the study double blinded? Is there a description of withdrawals? Is the randomization adequately described? Is the blindness adequately described? The validity of each included study was independently assessed by two raters. Their scores were compared and discussed. Discrepancies that existed in quality ratings were settled by consensus for each item of Jadad’s scale. Scores were reported as percentages of the total possible score (5) for each article and for overall results. The scores were used to guide interpretation when conclusions were drawn from the overall results. 4.1.5 Data synthesis method In a structured review of the quantitative and qualitative data from the selected articles, the data were grouped according to drug class and drug entity. If there were adequate data, then a metaanalysis was performed. We would conduct a meta-analysis when there were three or more studies with the same or similar characteristics: • Drug or therapeutic class • Outcomes measured in same fashion on same or comparable scales at approximately the same time • Duration of use • Patient populations • Comparators
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If a meta-analytic approach were possible, it could provide quantitative summaries of clinical response rates that could then be used in a decision tree analysis. The extracted data were combined using a random effects meta-analytic model. That model weights by the inverse of the within-study variance plus the between-study variance. The outcomes of interest were a mean reduction from baseline to endpoint in visual analogue scale (VAS) pain scores of patients with neuropathic pain, the rate of patients achieving 30% and 50% reduction in VAS pain scores from baseline to endpoint, and rates of withdrawals due to adverse drug reactions (ADRs). All outcomes of interest were combined across study arms. The outputs were a set of point estimates and 95% confidence intervals (CIs). Point estimates were used as estimates for success, mean pain reduction, and withdrawals due to ADRs, as required in the pharmacoeconomic model. No data were found regarding a 50% reduction in VAS pain scores in the TCAs group. For calculating the 50% scores in the TCAs group, we estimated the average ratio of 50% to 30% VAS pain score reduction in the ACs and SNRIs groups (approximately 0.68) and used this as a weighting factor. Thus, TCAs 30% VAS pain reduction rates were weighted by the estimated average ratio to arrive at an estimate for the 50% VAS pain reduction rate in the TCA group.



4.2 Results 4.2.1 Quantity of research available A total of 660 references were identified using the literature search strategy (211 from MEDLINE, 348 from EMBASE, and 101 from Cochrane). After the initial article selection phase (reading abstracts), 105 potentially relevant original articles were retrieved for full-text assessment. An additional 31 references were obtained from the reference lists of 11 review articles that were identified from the Cochrane Systematic Reviews index. After adding more articles from other secondary sources and eliminating duplicates, 112 studies were reviewed, and 84 were excluded (45 did not evaluate the drugs or pharmacological groups of interest,15-59 20 evaluated a different patient population,60-79 12 reported different study designs,80-91 five contained insufficient information because the outcomes were not reported,92-96 one was a duplicate,97 and one could not be retrieved).98 Therefore, 28 articles were included in the clinical literature review99-126 (Figure 1). 4.2.2 Trial characteristics Among the 28 included studies, 13 evaluated the efficacy and safety of selected ACs (gabapentin and pregabalin), five evaluated SNRIs, and 10 evaluated TCAs. One study evaluated an SNRI and a TCA. Therefore, the study arms from that study appeared in both pharmacological groups (SNRI and TCA).102 The overall quality of all included studies was 81% [standard deviation (SD)=21%] (Table 2). The 13 studies describing ACs had a total of 20 active treatment arms of gabapentin (k=5) and pregabalin (k=15) and a total of 1,612 patients (average per study arm of 81, SD=30). Studies were published between 1998 and 2006 and reported an overall quality of 4.2 (SD=0.9).
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Figure 1: Clinical Literature Search Databases: MEDLINE (1966 to February Week 2 2007), EMBASE (1980 to 2007 Week 07), and Evidence-based Medicine Reviews: Cochrane Database of Systematic Reviews



211 MEDLINE citations identified



348 EMBASE citations identified



155 abstracts excluded 56 abstracts included



101 Cochrane Systematic Reviews identified



299 abstracts excluded 49 abstracts included



90 reviews excluded 11 potentially relevant reviews identified



48 duplicate abstracts 31 additional potentially relevant citations identified 13 duplicate citations 19 potentially relevant reports retrieved from other sources



94 potentially relevant reports retrieved for further scrutiny (full text, if available)



18 references (tricyclic antidepressants) retrieved from one Cochrane Systematic Review



84 articles excluded: Patient population not appropriate for the review (20) Trial design not appropriate for the review (12) Drug not appropriate for the review (45) Did not contain sufficient information (5) Duplicate report of same trial data (1) Unable to retrieve articles (1)



28 articles included
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The average follow-up (trial length) was 9.1 (SD=3.5) weeks. Gabapentin was evaluated in flexible doses ranging from 900 mg/day to 3,600 mg/day, whereas pregabalin was studied in fixed and flexible dosing schedules ranging from 75 mg/day to 600 mg/day. The average baseline VAS pain score was 6.6 (SD=1.5). SNRIs were studied in five clinical trials (published from 2003 to 2006) of neuropathic pain patients. There was a total of 10 arms of two active treatments: duloxetine (k=7) and venlafaxine (k=3). The total number of patients was 1,004 with an average baseline VAS pain score of 6.2 (SD=1.5) and an average follow-up of 9.9 (SD=3.5) weeks. Duloxetine was evaluated as fixed doses of 20 mg/day, 60 mg/day, and 120 mg/day, whereas venlafaxine doses were fixed and flexible, and ranged from 75 mg/day to 225 mg/day. The average quality score of all studies that focused on SNRIs was 4.8 (SD=0.5). The clinical trials that evaluated TCAs (k=11, including one study on SNRIs and TCAs) were published between 1982 and 2004, so they were older studies compared with those for the other two pharmacological groups. The quality scores were lower with an average of 3.6 (SD=1.2). Overall, they were acceptable with one study obtaining a score less than 3. The total number of active treatment arms was 15, which included amitriptyline (k=10), clomipramine (k=1), desipramine (k=1), imipramine (k=1), nortriptyline (k=1), and a study arm with a combination of TCAs. The total number of patients was 305 (average per study arm 20±13). The average baseline VAS pain score was 5.2 (SD=1.8), which was lower at baseline than those from the analyses of the other two drug classes. The average follow-up was less than those of ACs and SNRIs (6.6±3.1 weeks). Drug dose ranges were 10 mg/day to 150 mg/day for amitriptyline, 25 mg/day (fixed dose) for clomipramine, 50 mg/day to 150 mg/day for imipramine, and 25 mg/day (fixed dose) for nortriptyline. 4.2.3 Data analyses and syntheses The primary analyses were the meta-analyses that summarized the rates of success of drug classes when they were compared with placebo in randomized controlled trials. Two measures of success were investigated: proportions of patients who achieved a 30% decrease in pain on a visual analogue scale (“30% response”) and proportions achieving a 50% decrease (“50% response”). A random effects model combined data into relative rates (RR), which are also called “rate ratios.” A review of the meta-analytic results revealed that placebo rates varied among the studies. These differences in placebo responses could be due to chance alone. On the other hand, the patients who were recruited into some studies may have had more or less severe disease than those in other studies. Therefore, the response rates were adjusted for placebo effect. Two approaches were used to adjust for placebo effect. First, we established the weighted overall average difference from the placebo rate for each outcome (“from placebo”). Second, we used Bucher et al.’s127 method to adjust for placebo response (“through placebo”). We used a randomeffects meta-analysis of placebo rates across all studies (Table 3). Individual drug data appear in Appendix E, with the corresponding forest plots.
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Table 2: Principal Characteristics of Studies Included in Clinical Review of Anticonvulsants, SNRIs, and TCAs in Managing Neuropathic Pain Drug Class



First Author



Year



Active Drug Treatment



Treatment Duration (Weeks)



Patients ITT (n)



Patients PP (n)



Backonja108 Dworkin110 Freynhagen101 Freynhagen101 Lesser109 Lesser109 Lesser109 Levendoglu100 Ritcher112 Ritcher112 Rosenstock113 Rowbotham107 Sabatowski114 Sabatowski114 Siddal111 Simpson106 Smith103 van Seventer117 van Seventer117 van Seventer117 Overall ACs SNRIs Goldstein104 Goldstein104 Goldstein104 Raskin99 Raskin99



1998 2003 2005 2005 2004 2004 2004 2004 2005 2005 2004 1998 2004 2004 2006 2001 2005 2006 2006 2006



gabapentin (900 to 3,600 mg/day) pregabalin (300 to 600 mg/day) pregabalin (300 mg/day) pregabalin (150 to 600 mg/day) pregabalin (300 mg/day) pregabalin (600 mg/day) pregabalin (75 mg/day) gabapentin (900 to 3,600 mg/day) pregabalin (150 mg/day) pregabalin (600 mg/day) pregabalin (300 mg/day) gabapentin (up to 3,600 mg/day) pregabalin (150 mg/day) pregabalin (300 mg/day) pregabalin (150 to 600 mg/day) gabapentin (300 to 2,700 mg/day) gabapentin (300 to 3,600 mg/day) pregabalin (150 mg/day) pregabalin (300 mg/day) pregabalin (600 mg/day) duloxetine (120 mg/day) duloxetine (20 mg/day) duloxetine (60 mg/day) duloxetine (60 mg twice a day) duloxetine (60 mg/day)



84 89 132 141 81 82 77 20 79 82 76 113 81 76 70 30 24 87 98 90 1,612 113 115 114 116 116



70 62 82 92 76 70 67 20 75 72 65 89 71 60 49 30 24 61 62 60



2005 2005 2005 2005 2005



8 8 12 12 5 5 5 18 6 6 8 8 8 8 12 8 6 13 13 13 9.1 12 12 12 12 12



ACs
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80 91 86 95 101
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Baseline VAS Pain Score (Mean) 6.4 6.3 7.1 7.0 6.2 6.2 6.7 8.5 6.5 6.7 6.6 6.3 6.9 7.0 6.5 6.4 4.4 6.4 6.7 6.7 6.6 5.9 5.9 6.0 5.7 5.5



Baseline VAS Pain Score (SD)



Quality Scores



1.5 1.4 1.7 1.5 1.4 1.5 1.3 0.9 1.3 1.7 1.5 1.6 1.7 1.6 1.3 1.5 2.6 1.6 1.4 1.4 1.5 1.4 1.6 1.7 1.3 1.1



3 4 3 5 3 5 5 5 5 5 4 4 3 4.2 5 5 -



Table 2: Principal Characteristics of Studies Included in Clinical Review of Anticonvulsants, SNRIs, and TCAs in Managing Neuropathic Pain Drug Class



First Author



Year



Rowbotham115 Rowbotham115 Sindrup102 Wernicke116 Wernicke116 Overall SNRIs TCAs Cardenas118 Kalso119 Kalso119 GraffRadford105 Leijon120



2004 2004 2003 2006 2006



venlafaxine (150 to 225 mg/day) venlafaxine (75 mg/day) venlafaxine (225 mg/day) duloxetine (120 mg/day) duloxetine (60 mg/day)



2002 1995 1995 2000



amitriptyline (10 to 125 mg/day) amitriptyline (100 mg) amitriptyline (50 mg) amitriptyline (12.5 mg + 25 mg increments each week) amitriptyline (12.5 mg + 25 mg increments each week) clomipramine (25 mg) nortriptyline (25 mg) amitriptyline (25 mg) desipramine (average=63 mg) and nortriptyline (average=89 mg) amitriptyline (10 to 125 mg/day) imipramine (50 to 150 mg/day) amitriptyline (25 to 150 mg/day) amitriptyline (5 to 30 mg/day) amitriptyline (25 to 75 mg/day) maprotiline (25 to 75 mg/day)



1989



Panerai121 Panerai121 Pilowsky122 Raja123



1990 1990 1982 2002



Robinson124 Sindrup102 Sharav125 Sharav125 Vrethem126 Vrethem126 Overall TCAs



2004 2003 1987 1987 1997 1997



Active Drug Treatment



Treatment Duration (Weeks)



Patients ITT (n)



Patients PP (n)



Baseline VAS Pain Score (SD)



Quality Scores



36 11 13 11



Baseline VAS Pain Score (Mean) 6.7 7.0 7.0 6.2 6.1 6.2 5.5 5.0 5.0 5.6



6 6 4 12 12 9.9 6 10 10 8



82 82 40 112 114 1,004 44 13 13 11



64 69 32 78 85



1.5 1.5 1.5 1.5 1.6 1.5 1.8 1.8 1.8 2.0



5 5 4 4.8 4 3 4



4



15



15



4.7



1.3



4



3 3 6 8



8 8 18 26



8 8 18 16



4.9 4.5 5.5 6.3



1.7 0.8 2.2 2.4



1 4 5



6 4 4 4 4 4 6.6



20 40 11 8 35 35 305



18 29 11 8 33 33



3.9 7.0 NS NS 4.8 4.8 5.2



2.6 1.5 NS NS 1.6 1.6 1.8



4 5 1 3 3.6



ACs=anticonvulsants; ITT=intent-to-treat; NS=not significant; PP=per-protocol; SD=standard deviation; SNRIs=serotonin-norepinephrine reuptake inhibitors; TCAs=tricyclic antidepressants; VAS=visual analogue scale.
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Under quality scores, the hyphen indicates the score has been reported above for the same study. In secondary analyses, all available data were combined across all randomized controlled trials. These analyses present the rates from all available studies, recognizing that the placebo rates vary between studies and between groups. a)



“From placebo” treatment response adjustment



In the “from placebo” treatment response adjustment, the meta-analytic differences between drug and placebo as the effect of interest were adjusted using the difference of the natural logs. The results were exponentiated to arrive at an adjusted rate ratio for each drug. These ratios were then multiplied by the meta-analytic placebo rate across all placebo trials for each outcome of interest. The placebo rate for 50% response was 20.7%, and the rate for 30% response was 26.1%. These rates were used as the baseline against which we adjusted the drug success rates. For 30% response, the calculated rates were 54.4% for ACs, 49.7% for SNRIs, and 59.4% for TCAs. For 50% response, ACs had a success rate that was 21.6% greater than that of placebo. This resulted in an adjusted rate of 42.3%. The success rate for SNRIs was 17.6% greater than placebo, with an adjusted rate of 38.3%. No trials reported 50% response for TCAs, which was estimated by multiplying the 30% rate by the average of the ratio of the 50% to 30% rates for the ACs and SNRIs [0.774=average of 0.777 and 0.771]. Thus, we obtained 0.594 × 0.774 = 0.460 (46.0%); 0.424 × 0.774 = 0.328 (32.8%); and 0.765 × 0.774 = 0.592 (59.2%) for the 50% rate for TCAs and the lower and upper confidence limits respectively. The results of the analyses appear in Table 3. The forest plots of differences from individual studies are presented for each drug class in Appendix E. b)



“Through placebo” treatment response adjustment



Bucher’s approach was used for the “through placebo” treatment response adjustment. The effect size was the rate ratio between the drug effect and the placebo effect. The technique was otherwise the same as that in the “from placebo” approach. The 30% response for ACs was 2.05 times greater than placebo, 1.56 times greater for SNRIs, and 2.58 times greater for TCAs. Starting with the placebo rate of 26.1%, we calculated the response rate of the next treatment (SNRIs). The SNRI 30% response rate was 1.56 × 26.1% = 40.6%. Using Bucher’s approach, the RR of ACs to SNRIs was 1.32, yielding a 30% response rate for ACs of 1.32 × 40.6% = 53.3%. TCAs had a RR of 1.70 versus ACs, resulting in a 30% response rate of 1.7 × 53.5% = 91.0%. (The numbers have been rounded for reporting purposes.) For 50% response, ACs were 2.50 versus placebo, and SNRIs were 1.62 times placebo. ACs were then 1.55 times SNRIs. Using 20.7% as a baseline for placebo, we get a success rate for SNRIs = 1.62 × 20.7% = 33.5%; and a success rate for ACs = 1.55 × 33.5% = 51.8%. The 50% response for TCAs was estimated using a pro-rate (based on the ratio of TCA:AC for 30% response = 91.0%:53.3%). We would then get a rate of 88.1% for TCAs. By multiplying the 10
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average of the 50% to 30% ratios for TCAs and SNRIs [0.897 = average (0.968, 0.826) by the 30% rate, we obtained 0.674 × 0.897 = 0.604. The 95% CI limits were obtained by using the adjusted rate ± 1.96 × SE. For the 50% AC interval limits, we used 0.604 ± 1.96 × 0.066, where 0.066 was the standard error of the metaanalytic 30% AC trials. Using 0.066 as the standard error for the 50% rate was appropriate because the standard errors of the SNRI and TCA 30% and 50% trial results were similar. The results of the analyses are presented in Table 3. c)



Alternative analyses (“single arm”)



In a separate analysis, the efficacy rates for each drug class and placebo were combined across all trials using Einarson’s method.128 For the 17 study arms (n=1,439), nine involved ACs (n=870), four examined SNRIs (n=458), and four studied TCAs (n=111) (Appendix F). d)



Analyses for estimating number needed to treat



We calculated the NNT for each drug class and each binary outcome (success or fail). In the head-to-head trials against placebo for 50% pain reduction, the NNTs were 5.0 for ACs and 6.0 for SNRIs. In the SNRI group, the NNT was 6.0 for duloxetine and 9.0 for venlafaxine. The placebo rate was 27% across the duloxetine studies and 33.8% across the venlafaxine studies, which accounts for the discrepancy between the NNTs. For 30% response, NNTs were 3.0 for TCAs, 4.0 for ACs, and 5.0 for SNRIs (NNTs for duloxetine and venlafaxine were both 5.0). When meta-analytic response rates were adjusted through placebo (Appendix Table 0-4), NNTs for 50% pain reduction were 3.9 for TCAs, 4.6 for ACs, and 5.7 for SNRIs. For 30% pain reduction, NNTs were 3.0 for TCAs, 3.5 for ACs, and 4.2 for SNRIs. Smeeth et al. 129 warned that the results from indirect comparisons were sometimes valid and sometimes not. Nonetheless, their final word was that there was a place for such values. Song et al. and Glenny et al.130,131,132reviewed the use of NNT and conclude that the validity of such numbers remain uncertain. Their latest paper suggests that the indirect method may be less biased than the direct method.131 Thus, our results must be interpreted with caution. We present them only as a guide. e)



Withdrawal due to adverse drug reactions



The rates of dropouts due to adverse drug reactions were reported in 40 study arms of a total of 2,588 patients (n=1,589 for ACs, n=732 for SNRIs, and n=267 for TCAs). ADR dropout rates were similar between pharmacological groups. Meta-analytic dropout rates were 12.3% (SE=1.8%) for ACs, 12.0% (SE=2.3%) for SNRIs, and 11.7% (SE=4.4%) for TCAs. All datasets exhibited heterogeneity of effects (p 
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