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ABSTRACT

Background: Early trials of tricyclic antidepressants showed efficacy against
neuropathic pain compared with placebo. Later trials of anticonvulsants demonstrated
less efficacy than antidepressants, but a greater placebo effect. Head-to-head trials
comparing pharmacotherapies for neuropathic pain are limited. Indirect comparisons
from placebo-controlled trials could provide information about comparative
effectiveness. However, differences in placebo response rates could affect the reliability
of indirect comparisons.

Objectives: To improve the interpretation of trial evidence through better understanding
of the placebo response in neuropathic pain trials by determining study-specific
predictors of the placebo response and study-specific predictors of pain reduction
attributable to treatment after controlling for the placebo response.

Methods: Meta-regression techniques were used to identify study-specific predictors of
the placebo response as well as predictors of pain relief while controlling for the placebo
response in pharmacotherapy trials. Data from an existing systematic review on
treatments for neuropathic pain were used to identify qualifying randomized, placebo-
controlled trials, with updated searches to identify published and unpublished studies
current through March 2014. The primary outcome variable was whether >50 percent
reduction in pain from baseline to study endpoint had occurred. Predictor variables
included study design characteristics (e.g., parallel trial, size of trial, length of trial), drug
characteristics (e.g., drug category, flexibility of dosing), population characteristics (e.qg.,
diagnosis, baseline pain level, gender distribution), and other time and space variables

(e.g., when the study was published or completed, geographic location of study).



Sensitivity analyses involving only parallel group studies, studies of pregabalin, and
studies of only painful diabetic peripheral neuropathy were conducted. In addition, the
predictors for proportion of patients with >30 percent pain reduction were compared with
the predictors for >50 percent pain reduction.

Results: Thirty-nine placebo-controlled trials, analyzed as 40 studies, reported the
primary outcome (one study randomized patients to two included medications in addition
to placebo and was analyzed as two studies). Dosing flexibility, baseline pain levels,
gender distribution, and whether or not patients had painful diabetic neuropathy were
included in the final model predicting the proportion of patients reporting at least a 50
percent pain reduction in the placebo group. After controlling for the placebo response,
length of treatment on the study drug was inversely correlated with treatment effect. In
sensitivity analyses, length of treatment accounted for 100 percent of the between-study
variance in published and unpublished studies, parallel group trials, studies enrolling only
patients with painful diabetic neuropathy, trials of pregabalin, and studies in which the
outcome variable was >30 percent pain reduction.

Conclusion: The placebo response varies in trials of neuropathic pain. Standardization
of trial design by incorporating flexibility of drug dosing, duration of treatment at least 12
weeks, including a single type of neuropathic pain, and stratifying results by gender may
facilitate interpretation and generalizability of trial results. Systematic evidence reviews
and meta-analyses should also incorporate consideration of flexibility of dosing, length of
treatment, type of neuropathic pain, gender distribution within trials, and baseline levels
of pain when pooling studies or comparing drugs across trials with the placebo group as

the common comparator.



INTRODUCTION

As part of a systematic review on comparative effectiveness of different drug
treatments for neuropathic pain, public comments in response to posting of the review’s
key questions were solicited (1). One pharmaceutical company commented that reviewers
should exercise caution in comparing drugs because the placebo response can vary
dramatically between trials. Comparing one drug to another, based on the respective
drug’s magnitude of improvement over that seen in the corresponding placebo group, can
be misleading. This study examines factors which may affect the level of response seen
in the placebo groups of neuropathic pain trials and is in response to that comment.
Additional analyses focus on the relative treatment effect in neuropathic pain trials, after

controlling for the placebo response.

Definition, Epidemiology, and Treatment of Neuropathic Pain

The Neuropathic Pain Special Interest Group of the International Association for
the Study of Pain defines neuropathic pain as “pain arising as direct consequence of a
lesion or disease affecting the somatosensory system” (2). The pain is often described as
burning, tingling, like pins and needles, or like an electric shock. It may be focal (carpal
tunnel syndrome, phantom limb pain) or more widespread (diabetic neuropathy or
chemotherapy-associated pain affecting the extremities). The pain may be caused by an
injury (spinal cord injury-associated neuropathic pain) or by an illness (multiple sclerosis,
herpes zoster). The pain may also be characterized as involving the central nervous
system (post-stroke pain) or peripheral nervous system (diabetic neuropathy).

The incidence of neuropathic pain in the United States is difficult to determine,

given the challenges of data collection from the multitude of competing health care



systems, as well as the lack of data on untreated people (e.g., the large uninsured
population). However, a study in the Netherlands of 362,693 individuals contributing
over one million person-years (P-Y) of follow-up found the incidence of neuropathic pain
to be 8.2 cases per 1,000 P-Y. The incidence of neuropathic pain was highest in
mononeuropathy (4.3/1,000 P-Y) and carpal tunnel syndrome (2.3/1,000 P-Y), followed
by diabetic neuropathy (0.72/1,000 P-Y) and post-herpetic neuralgia (0.42/1,000 P-Y)
(3). A cross-sectional survey of 36 hospital neurology units and 24 primary care centers
in Spain found neuropathic pain was the eighth most frequent diagnosis, affecting 2.9
percent of patients in primary care centers and 6.1 percent of patients in hospital
neurology units (4). In a French population responding to a postal survey, the prevalence
of chronic pain with neuropathic characteristics was reported in 6.9 percent of 23,712
respondents with assessable surveys (5). In the Emergency Department (ED) of a
university hospital also in France, 21.4 percent of adults with pain being seen in the ED
had neuropathic pain. A review article (6) gave estimates for the prevalence of

neuropathic pain of various etiologies (Table 1).

Table 1. Prevalence and range of neuropathic pain

Neuropathic Pain Condition Prevalence (%) Population

Painful diabetic neuropathy 15 (11-26) Diabetics

Postherpetic neuralgia 7-27 Herpes Zoster
HIV-associated 35 (30-63) HIV+

Phantom limb pain 53-85 Amputees

Carpal tunnel syndrome 2-16 General population

Central post-stroke pain 8-11 Stroke patients

Multiple Sclerosis-associated pain 23 (23-58) Multiple Sclerosis patients
Spinal cord injury-associated pain 40 (10-80) Spinal cord injury patients



Based on conservative estimates of those suffering from diabetes or carpal tunnel
syndrome, there are over 9 million people living with neuropathic pain in the United
States today. Unfortunately, for these individuals, no medication is uniformly effective at
providing pain relief. Instead, there are several types of medications that may provide
some, but often not total, cessation of pain.

The treatment for neuropathic pain is primarily pharmacological, although
interventional therapies such as spinal cord stimulation, or in earlier times frontal
lobotomy (7), have been used in extreme cases. Patients today have a variety of
medication options to treat their neuropathic pain, including: antidepressants (e.g.,
tricyclic antidepressants, selective serotonin norepinephrine reuptake inhibitors), sodium
channel anti-convulsants (e.g., lacosamide, carbamazepine), calcium channel anti-
convulsants (gabapentin, pregabalin), opioid agonists (e.g., morphine, oxycodone,
tramadol), nonsteroidal anti-inflammatories (e.g., ibuprofen, aspirin, naproxen sodium)
and topical preparations (e.g., lidocaine patch). These medications are often used in

combination to reduce pain.

Definition of Placebo and Characteristics Affecting Placebo Response
According to Taber’s Medical Dictionary, a placebo is “an inactive substance or
treatment given instead of one that has a proven effect” (8). However, physicians may
also prescribe active medications even though they are relying on the placebo response
for patient improvement. For example, a survey of internists and rheumatologists found
that 41 percent had prescribed over-the-counter pain medications, 38 percent had
recommended vitamins, 13 percent had prescribed sedatives and 13 percent had

prescribed antibiotics primarily for their placebo response (9). Additionally, a placebo



need not be in pill form (or an injectable or topical formulation) but may also be a sham
procedure, such as sham surgery or sham acupuncture (10).

Irving Kirsch from the Program in Placebo Studies at Harvard Medical School
defines the placebo response as the change in outcome produced by the placebo (11).
This is different, he explains, from the placebo effect, which is the difference between the
placebo response and the changes observed even without administration of a placebo. He
advises considering the one-month remission rates for the common cold in which the
placebo response will approximate 100 percent but the placebo effect will be zero.
(Similarly, the treatment response is the change observed following treatment versus the
treatment effect which is the change in outcome produced by that treatment.)

Studies have shown that the placebo response varies according to certain placebo
characteristics. In a study at the University of Cincinnati Medical School, students were
told they would receive either a stimulant or a sedative as part of a study of two new
drugs, when, in fact, all students were given a placebo (12). Students received either one
blue pill, two blue pills, one pink pill, or two pink pills, and then they rated their
sleepiness after a lecture. Those who reported the most sedation were those who took the
blue pills and those who took two pills.

In a 1987 study of 200 patients who had symptoms but no signs of disease, 50
were given a diagnosis and a pill, 50 were given a diagnosis and no pill, 50 were told “I
cannot be certain what is the matter with you™ and given a pill, and the remaining 50 told
“I cannot be certain what is the matter with you” but were not given a pill (13).
Surprisingly, the ones who got better were the patients who were given a definitive

diagnosis whether or not they were given a pill (p<0.001). Being given a pill, in this case,



made no difference. The author concluded that, “The doctor himself is a powerful
therapeutic agent; he is the placebo and his influence is felt to a greater or lesser extent at
every consultation.”

Not only can a placebo be a pill or a therapeutic encounter, the placebo can be a
sham procedure. A recent systematic review compared the placebo response to oral
pharmacological placebos, sham acupuncture, and sham surgery to prevent migraines
(10). Reviewers found that the percentage of migraine patients responding to sham
acupuncture (38%, 95% CI 30% to 47%) and sham surgery (58%, 95% CI1 37% to 77%)
were greater than the proportion of patients responding to oral placebos (22%, 95% CI

17% to 28%), with p<0.01 for each comparison.

Placebo Response in Neuropathic Pain Trials

Proving that a drug works for neuropathic pain can be challenging. The drug in
question must not have such unwelcome side effects that there are high levels of patient
dropouts. The drug must also outperform the placebo in randomized controlled trials. In
large trials, there will always be patients in the placebo group who improve even though
they were not receiving an active drug. The greater the proportion of individuals in the
control group who experience pain relief with a placebo, the higher the proportion of
individuals in the intervention group who experience pain relief must be, in order to
demonstrate the drug superior to placebo. This is the model for most randomized
controlled trials conducted today that are designed to demonstrate drug efficacy.

In trials of neuropathic pain, the placebo response has been quite variable. The
fraction of those randomized to placebo who experience pain relief may be as low as 3

percent (14) or as high as 43 percent or higher (15). There is not yet a complete



understanding why the placebo response varies, although a few studies in patients with
depression or neuropathic pain have suggested possible reasons for this variability (16-
21). These reasons include: when the trial was conducted (published), trial duration,
sample size, study design, baseline pain levels of the individuals in the study, pain
syndrome (e.g., postherpetic neuralgia), and study recruitment rate. Additional studies
investigating the placebo response in participants with other conditions (e.g., autism,
osteoarthritis) have suggested severity of illness, type of outcome (self-report), gender,
patient age, and study location as factors affecting variability of the placebo response (22-
27).

This study was conducted to better understand the variables influencing the
placebo response in trials of neuropathic pain. Additionally, this study seeks to identify
any factors that may affect the relative treatment response after controlling for the
placebo response and that therefore should also be considered when comparing drug
trials. These factors have implications for trial design, for the interpretation of study
evidence and for systematic reviews that synthesize the evidence by conducting indirect
or network meta-analyses using the response in the placebo group as the common

comparator.



METHODS

This analysis is derived from a systematic review comparing pharmacotherapy for
neuropathic pain (1) conducted at the Evidence-based Practice Center, Oregon Health &
Science University, and commissioned by the participating organizations (primarily state
Medicaid agencies) of the Drug Effectiveness Review Project (DERP). Standard DERP
methods for systematic reviews were employed (28). The original systematic review
sought to determine the comparative effectiveness and harms of drugs for neuropathic
pain and whether or not drug effectiveness or harms differ in certain subgroups of

patients (e.g., based on age, race or ethnicity, socioeconomic status).

Inclusion Criteria

The populations, drugs, and research design for studies included in this analysis
are outlined below.
Populations

Adults with neuropathic pain due to various conditions including:

e Painful diabetic neuropathy e Spinal cord injury

e Postherpetic neuralgia e Complex regional pain syndrome
e Trigeminal neuralgia (reflex sympathetic dystrophy)

e Central/post-stroke pain e Peripheral nerve injury

e Phantom limb pain

Populations included in the original review but excluded from this analysis are
those with cancer-related and HIV-related neuropathic pain, as the etiology of such pain
could be due both to the illness and to the medication used to treat the condition.

Drugs

Drugs included in this analysis are:



e Amitriptyline e Levetiracetam
e Carbamazepine e Milnacipran

e Desipramine e Nortriptyline

e Divalproex/valproic acid e Oxcarbazepine
e Doxepin e Phenytoin

e Duloxetine e Pregabalin

e Gabapentin e Protriptyline

e Lacosamide e Topiramate

e Lamotrigine e Venlafaxine

Only oral preparations of these medications are included in this analysis. Topical
and injectable preparations of these or other medications are excluded.
Effectiveness Outcomes

The primary outcome variable is the proportion of study subjects with at least a 50
percent reduction in neuropathic pain from baseline to study endpoint. A secondary
outcome is the proportion of study subjects with at least a 30 percent reduction in pain
from baseline to end of study. Studies reporting only >30 percent pain reduction were
eligible for inclusion.
Predictor Variables

Covariates eligible for inclusion in meta-regression models included such study-
specific variables as: length of treatment with study drug or placebo, location of study,
patient population, size of trial, study drug, drug dose, and flexibility of drug dosing.
Other included covariates represent patient-specific characteristics averaged or
aggregated within each trial (e.g., mean age of patients, percentage of male patients, and
average baseline pain level among patients). These types of variables have been included
in previous meta-regression analyses (29, 30) including a meta-regression examining the
placebo response (22); in the absence of individual patient data these variables are

included in this study for their potential to account for between-study heterogeneity.



Study Design
Only randomized, placebo-controlled trials are included. Head-to-head trials
(trials comparing one drug with another without a placebo arm) are excluded.

Observational studies (e.g., cohort, case-control studies) are also excluded.

Literature Search

To identify relevant citations, Ovid MEDLINE® (1966 to November Week 3
2010), the Cochrane Database of Systematic Reviews® (4th Quarter 2010), the Cochrane
Central Register of Controlled Trials® (4th Quarter 2010), and the Database of Abstracts
of Reviews of Effects (4th Quarter 2010) were searched, using terms for included drugs,
indications, and study designs. Electronic database searches were supplemented by
manual searches of reference lists of included studies and reviews. In addition, the US
Food and Drug Administration Center for Drug Evaluation and Research, the Canadian
Agency for Drugs and Technology in Health, and the National Institute for Health and
Clinical Excellence web sites for medical or statistical reviews and technology
assessments were searched. Finally, dossiers of published and unpublished studies
submitted by pharmaceutical companies were also searched. The MEDLINE search was
updated through March 2014 and Clinical Trials.gov was searched for unpublished studies
at the time of the updated search. Except where noted, the inclusion/exclusion criteria

were maintained through the updated search.

Study Selection
All citations were reviewed for inclusion using the criteria described earlier. Two
of the reviewers (SS, MM, SC, ST, AG) independently assessed titles and abstracts of

citations identified from literature searches. Full-text articles of potentially relevant



citations were retrieved, as well as study information from unpublished sources. These

were independently assessed for inclusion by two of the reviewers. Disagreements were

resolved by consensus. Results published only in abstract form (e.g., as a conference

proceeding) were not included because they typically provide insufficient detail to

perform adequate quality assessment. In addition, results of studies may change

substantially between initial presentation at a conference and final journal publication.

Data Abstraction

Data were abstracted by the author and 20 percent of included studies were

randomly selected for verification by a second reviewer (AG). Data abstracted included:

Year of study publication or
completion if unpublished
Trial design (parallel or
Cross-over)

Trial duration

Trial size

Included drug(s)

Etiology of neuropathic pain
Average number of
participants enrolled per
month

Fixed versus flexible dosing
of study drug (and placebo)
Trial quality rating

Location (countries) where
the trial was conducted
Number of study arms
Whether other non-study
drug pain medications were
allowed

Duration of illness
Duration of pain

Drug dose

Baseline pain level
Numbers achieving 50
percent and 30 percent pain
reduction

Study withdrawal rate

During data abstraction it was observed that the percentage of males in the

treatment group occasionally differed by more than 10 percentage points from the

percentage of males in the placebo group. Therefore, abstraction included this additional

information. As study withdrawal rate is an important element in assessing study validity,

overall study withdrawal rates along with treatment and placebo group withdrawal rates

were abstracted as well. Preliminary analysis of 25 trials that included patients with



painful diabetic neuropathy (31) indicated little difference between studies for certain
variables. Therefore, these variables (e.g., verification of blinding, study funding or

sponsorship, use of a run-in period) were not abstracted.

Validity Assessment

Internal validity of each trial was based on use of adequate methods for
randomization, allocation concealment, and blinding; similarity of compared groups at
baseline; maintenance of comparable groups; adequate reporting of dropouts, attrition,
crossover, adherence, and contamination; absence of high or differential loss to follow-
up; and use of intent-to-treat analysis. Trials that had a “fatal flaw” were rated “poor
quality”; trials that met all criteria were rated “good quality”; the remainder were rated
“fair quality.” As the fair quality category is broad, studies with this rating vary in their
strengths and weaknesses: the results of some fair-quality studies are likely to be valid,
while others are only probably valid. A poor quality trial is not valid—the results are at
least as likely to reflect flaws in the study design as the true difference between the
compared drugs. A “fatal flaw” was defined as a very serious methodological
shortcoming or a combination of methodological shortcomings that is highly likely to
lead to biased or uninterpretable results. External validity of trials was assessed based on
whether the publication adequately described the study population, how similar patients
were to the target population in whom the intervention was applied, and whether the
treatment received by the control group was reasonably representative of standard
practice. Overall quality ratings for the individual study were based on internal and

external validity ratings for that trial. Trials included in the systematic review were
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quality rated by two of the independent reviewers (SS, MM, SC, ST, AG) and conflicts

resolved by consensus or by utilization of a third reviewer.

Data Analysis

Meta-regression was used for model building, starting with a model to predict the
placebo response and then a model to predict the relative treatment effect of study drug
on pain reduction while controlling for proportion of participants within each study’s
placebo group experiencing >50 percent or >30 percent pain reduction. Univariate
analyses were first conducted to determine which predictor variables were individually
associated with the placebo response at an a < 0.20. Predictor variables included study-
specific, as well as patient-specific covariates. However, a concern with the inclusion of
patient-specific characteristics in meta-regression is that the relationship between patient-
specific characteristics across trials may be different from patient characteristics within
any given trial (32). For this reason, meta-regression including more conventional study-
specific variables was conducted, as well as meta-regression including patient-specific
covariates, such as average baseline pain level, when meta-regression with only study-
specific variables explained little of the between-study heterogeneity. Redundancy
between variables was considered (e.g., number randomized and number analyzed) and
only the variable with the lowest p-value was eligible for inclusion in model building.
Eligible variables were then entered into a multivariable meta-regression model
predicting the placebo response and manual backward elimination was employed. When
backward elimination yielded a model that performed poorly (based on the adjusted R-
squared statistic and the model p-value), forward selection without an a-cutoff, followed

by backward elimination without an a-cutoff was used to suggest feasible alternative
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models. Random-effects meta-regression was employed to allow for assessment of
residual heterogeneity of between-study variance not explained by the covariates. The I-
squared residual statistic, the adjusted R-squared statistic, and the model p-value, along
with an effort to minimize loss of data by maximizing the number of observations
utilized, guided final model selection. A similar model selection process was used to
predict relative treatment response while controlling for placebo response.

One trial randomized participants to amitriptyline, pregabalin, or placebo. Data
from this study were entered as two separate studies with the size of the placebo group
halved for each study entry while keeping the proportion of participants experiencing
pain reduction the same as in the original placebo group. Continuous explanatory
variables were centered and scaled as appropriate to improve interpretation of the
estimated regression coefficients over a sensible range. Post-estimation probability plots
were used to check for outliers and whether the assumption of normality of the random
effects was adequate. A funnel plot was used to assess the possibility of publication bias
with the Egger test for small study effects. Meta-analysis trim and fill techniques (33)
were used and a filled meta-analysis conducted to estimate treatment effects in the

absence of potential missing studies. All data analysis was conducted with Stata 10 (34).
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RESULTS

Overview

Thirty-nine randomized, placebo-controlled trials (data handled as 40 studies, as
described above) reported the proportion of participants experiencing at least 50 percent
pain reduction from baseline to study endpoint. (See Appendices A and B for
characteristics of included studies and stratified forest plots.) Twenty-five studies
(including two studies that did not report >50 percent pain reduction) specified the
proportion of patients who experienced a minimum of 30 percent pain reduction from
baseline to study endpoint.

The average number of participants randomized was 271 (range 27 to 469) and
studies enrolled participants at an average rate of 24 per month. Thirty-eight trials were
parallel group and three were cross-over studies. Thirty-four studies were published and
seven were unpublished. All but one trial was rated fair quality (one was rated poor
quality). Methodological limitations of studies included unclear randomization
techniques, unclear allocation concealment and lack of blinding of study personnel. The
single most common type of neuropathic pain was painful diabetic neuropathy (24
studies) followed by postherpetic neuralgia (7 studies). Two additional studies enrolled
patients with either painful diabetic neuropathy or postherpetic neuralgia. The study drug
most frequently administered was pregabalin (21 studies) followed by duloxetine (5
studies). Pregabalin trials were published (or completed if unpublished) between 2001
and 2012 which was similar to gabapentin trials which were published or completed
between 2001 and 2009. Duloxetine trials were published or completed later (between

2005 and 2011). Patients could adjust the dose of study drug or placebo as tolerated in 15
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studies. The average length of time participants took the study drug was 10 weeks which
included, on average, a 2-week upward drug titration period. Thirteen studies were
conducted only in the United States and 27 were conducted in a western country or
countries (including the United States). On average, study gender distribution was 54
percent male and 46 percent female, although one study of post-mastectomy patients
enrolled no men. The average age of participants was 60 years and in the 24 trials

reporting pain duration, the average duration of neuropathic pain was 3.4 years.

Predictors of at Least 50 Percent Reduction in Pain in the Placebo Group

Variables assessed for inclusion into the final model are given in Table 2 along
with their univariate p-value and number of included studies in the prediction of >50
percent pain reduction in the control group. Bolded variables are those initially
considered for multivariable model building.

Table 2. Predictor variables for 50 percent pain reduction in placebo group

Variable # of studies p-value
Enrolls only patients with PDN 40 <0.001
Diagnosis 40 0.002
Enrolls only patients with PHN 40 0.009
Baseline pain level in placebo group 34 0.015
Drug Category: 5 categories 40 0.020
Drug Category: 3 categories 40 0.031
Length of treatment 40 0.033
Enrolls only patients without PDN or PHN 40 0.046
Study design 40 0.047
Number of patients randomized 40 0.050
Number of patients analyzed 40 0.087

Length of treatment (maintenance period

15



Table 2. Predictor variables for 50 percent pain reduction in placebo group (continued)

Variable # of studies p-value
only) 40 0.102
Drug 40 0.108
Average enrollment per month 27 0.153
Study conducted in the U.S. 36 0.247
Percent males in study 40 0.313
Duration of neuropathic pain 22 0.330
Percent males in placebo group 38 0.335
Study conducted in western country(ies) 35 0.389
Mean age of study participants 40 0.398

Average proportion achieving maximum

study dose 34 0.420
Total study withdrawal rate 39 0.451
Withdrawal rate in treatment group 39 0.460
Number of months study enrolled patients 27 0.474

Year of publication or study

completion (unpublished) 40 0.540
Enrolls only patients with PDN or with PHN 40 0.584
Withdrawal rate in placebo group 39 0.665
Study has two treatment arms 40 0.711

o)

Difference in % males in treatment and
placebo groups 38 0.752

Enrolls patients with a variety of
pain etiologies 40 0.782

Drug dosing flexibility 40 0.801
Abbreviations: PHN=postherpetic neuralgia; Drug Category-5: pregabalin, gabapentin, tricyclic
antidepressants, antiepileptic drugs; selective norepinephrine reuptake inhibitors; Drug Category-3:

Antiepileptic drugs (including pregabalin and gabapentin), tricyclic antidepressants, and selective
norepinephrine reuptake inhibitors; Bolded p-values represent variables entered into initial model
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Because only 22 studies (55%) reporting 50 percent pain reduction included
information on pain duration, pain duration was considered ineligible for further
inclusion in order to maximize data available for model building. The model containing
all bolded variables explained 35 percent of the between-study variance with the included
covariates and was not significant. The model p-value was 0.226 indicating that a test of
the null hypothesis that the coefficients of the covariates are all zero could not be rejected
(there is no evidence of association of any covariate with the outcome). The amount of
the residual variation due to between-study heterogeneity (as opposed to within-study
sampling variability) was 68 percent. Using backward elimination, at an a<0.20 for
inclusion into the model, resulted in a model containing the predictor variables study
design, having or not having postherpetic neuralgia, and baseline pain level in the
placebo group. However, this model only accounted for 47 percent or the between-study
heterogeneity. To improve upon the model, forward selection without restricting the p-
value (variables could be entered into the model even if their univariate p-value was
>0.20) was employed and resulted in a model that explained 70 percent of the between-
study variance with the covariates. To validate the model, backward elimination was
again used but without restricting the univariate p-value. This resulted in a somewhat
better model that explained 74 percent of the between-study variance (model p-value
<0.001; I-squared residual=48%; n=34). Predictor variables included in the final model
were flexibility of dosing, having or not having painful diabetic neuropathy, the
proportion of males enrolled in the study, and the level of baseline pain in the placebo
group. Even though dosing flexibility and proportion of males enrolled were not variables

initially entered into backward elimination, their addition improved the model based on
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the adjusted-R squared statistic. On average, the placebo response was greater in studies
with fixed medication dosing, studies enrolling patients with painful diabetic neuropathy
(as opposed to other types of neuropathic pain), studies with smaller percentages of
males, and studies with lower average baseline levels of pain in the placebo group (Table
3). Baseline pain level in the placebo group was centered on the value 6.3 (on a 0-10

numerical rating scale). The proportion of males was centered on 50 percent.

Table 3. Coefficients in final model predicting 50 percent pain reduction in placebo group

Variable Est. Effect (95% CI) p-value

Flexible dosing:

No?

Yes? 0.093(0.040 te 0.145) 0.001
Diabetic Nerve Pain:

No?

Yes®? 0.129(0.078 teo 0.180) <0.001
Males:

For every 1 percentage

point increase in males -0.003(-0.005 to -0.001) 0.001
Baseline pain:

For every 1 point

increase in pain score -0.078(-0.142 to -0.013) 0.020

Constant: 0.133(0.089 to 0.179) <0.001

Keeping all other factors the same, flexible dosing was associated with a 9.2 (95%
Cl 4 to 14) percentage point increase in the proportion of participants that experience >50
percent reduction in pain in the placebo group. Having diabetic nerve pain increased the

response (of those with >50 percent reduction in pain) by 12.9 (95% CI 7.8 to 18)
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percentage points. Similarly each 1 unit increase in baseline pain was associated with a
7.7 (95% CI 1.3 to 14) percentage point drop in response.

To determine the ability of using only conventional, study-specific covariates to
predict the proportion of patients in the placebo group with at least 50 percent reduction
in pain in meta-regression, backward elimination and forward selection model building
were conducted without inclusion of patient-specific variables. Length of treatment was
the sole remaining predictor variable regardless of model building strategy but it
accounted for only 13 percent of the between-study variance (model p-value=0.03). For
every 1 week increase in treatment length, the placebo response increased by 0.7 (95% ClI
0.06 to 1.4) percentage points.

In this instance, the inclusion of patient-specific characteristics as predictor
variables greatly improved our understanding of factors influencing the heterogeneity
between studies. However, in order to avoid the ecological fallacy (32, 35), it is
imperative to remember that the unit of analysis is the study, not the individual. The
previous model (with baseline pain level and proportion of males) includes variables that
represent the average for each study. We cannot make statements that suggest that being
female or having a lower baseline level of pain is associated with increased placebo
response. We can only say that across included neuropathic pain studies, those with
greater proportions of females or with lower levels of pain tend to have higher placebo
responses. In order to draw conclusions regarding the association between such
characteristics as a patient’s baseline pain level or gender and the placebo response,

analysis using individual patient data is needed (36).
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Predictors of Relative Risk of at Least 50 Percent Pain Reduction after
Controlling for Placebo Response

The same variables that were assessed for >50 percent pain reduction in the
placebo group were eligible for inclusion in model building of treatment response while
controlling for the placebo effect. Their associated univariate p-values are shown in Table
4. In univariate analysis, the length of time patients were treated with the study drug (or
placebo) accounted for 100 percent of the remaining between-study variance after
adjusting for the placebo response with 100 percent of the within-study sampling
variability also accounted for (I-squared residual=0%) and model p<0.001. Since this

model could not be improved upon, no further model building was attempted.

Table 4. Predictor variables for 50 percent pain reduction controlling for placebo response

Variable # of studies p-value
Length of treatment 40 0.001
Difference in % males in treatment & placebo groups 38 0.002
Drug Category: 5 categories 40 0.019
Drug Category: 3 categories 40 0.028
Enrolls only patients with PHN 40 0.037
Mean age of study participants 40 0.049
Year of publication or study completion (unpublished) 40 0.067
Number of patients randomized 40 0.077
Enrolls only patients without PDN or PHN 40 0.099
Diagnosis 40 0.113
Drug 40 0.122
Length of treatment (maintenance period only) 40 0.193
Study design 40 0.224
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Table 4. Predictor variables for 50 percent pain reduction controlling for placebo response
(continued)

Variable # of studies p-value
Enrolls patients with a variety of pain etiologies 40 0.321
Percent males in treatment group 39 0.353
Enrolls only patients with PDN or with PHN 40 0.383
Average proportion achieving maximum study dose 34 0.461
Baseline pain level in placebo group 34 0.541
Study conducted in the U.S. 36 0.597
Percent males in placebo group 38 0.678
Number of months study enrolled patients 27 0.701
Number of patients analyzed 40 0.710
Enrolls only patients with PDN 40 0.724
Withdrawal rate in treatment group 39 0.782
Withdrawal rate in placebo group 39 0.782
Average enrollment per month 27 0.786
Total study withdrawal rate 39 0.787
Percent males in study 40 0.802
Drug dosing flexibility 40 0.883
Study has two treatment arms 40 0.910
Study conducted in western country(ies) 35 0.931

Abbreviations: PDN=painful diabetic neuropathy; PHN=postherpetic neuralgia; Drug Category-5:
pregabalin, tricyclic antidepressants, antiepileptic drugs; selective norepinephrine reuptake inhibitors; Drug
Category-3: Antiepileptic drugs (including pregabalin and gabapentin), tricyclic antidepressants, and
selective norepinephrine reuptake inhibitors

With the model including treatment length and controlling for the placebo
response, a 10 percentage point increase in placebo response is associated with an 18
percent reduction in relative risk (Table 5). Additionally, a one week increase in

treatment length is associated with a 3 percent reduction in relative risk.
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Table 5. Model predicting 50 percent pain reduction after controlling for placebo response

Variable Est. Effect (95% CI) p-value

Placebo Rate:

10 percentage

point increase 0.822(0.765 to 0.884) <0.001
Treatment Length:

For every 1 week

increase in length 0.968(0.950 to 0.986) 0.001

The relationship between length of treatment in weeks and relative treatment
effect is displayed in Figure 1 (size of circles corresponds to the precision of the estimate
or inverse of its within-study variance, larger circles imply greater variance). Figures 2
and 3 display the relationship between length of treatment and placebo and treatment

response, respectively.

Figure 1. Log RR of treatment response by length of treatment
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This decrease in relative effect is due to an increase in the placebo effect (Figure

2) as there is little change in treatment effect as length of treatment increases (Figure 3).

Figure 2. 50 percent pain reduction by length of treatment in placebo group
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Figure 3. 50 percent pain reduction by length of treatment in treatment group
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Predictors of at Least 30 Percent Reduction in Pain in the Placebo Group

In a study of patients with complex regional pain syndrome, successful pain
reduction occurred in patients who reported at least a 50 percent reduction in pain (37).
Pain relief was considered unsuccessful when pain reduction was less than or equal to 13
percent. In our analysis we included >30 percent pain reduction as a secondary outcome
as it likely represents a clinically meaningful improvement in pain, although perhaps
insufficient pain relief for patients to regard the treatment as totally successful. Twenty-
five studies reported this outcome; 23 of these studies also reported 50 percent pain
reduction. As expected, the correlation between the placebo response for 50 percent and
30 percent pain reduction was high (r=0.93, p<0.001). Using the predictor variables from
the final model predicting >50 percent pain reduction in the placebo group (flexibility of
drug dosing, having painful diabetic neuropathy, the proportion of males in the study, and
the baseline pain level in the placebo group), resulted in a model with a significant p-
value (0.025) and covariates that accounted for 41 percent of the between-study variance
(versus 74 percent in the model predicting >50% pain reduction). This difference may be
due to fewer studies reporting the proportion of patients experiencing at least a 30 percent
reduction in pain and the possibility that achieving 30 percent pain reduction is easier
with placebo than is achieving 50 percent pain reduction with placebo. With 30 percent
pain reduction as the dependent variable and using backward elimination and forward
selection, a slight improvement on the model was achieved with the predictor variables:
diagnosis (type of neuropathic pain) and study design (parallel or cross-over) that
accounted for 53 percent of the between-study heterogeneity (model p-value 0.004),

although study design was just shy of achieving statistical significance in the model
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(p=0.07). See Appendix C for univariate p-values for >30 percent pain reduction in the

placebo group.

Predictors of Relative Risk of at Least 30 Percent Pain Reduction after
Controlling for Placebo Response

Length of treatment was the sole predictor variable needed to predict the relative
treatment effect after controlling for the proportion of participants with >50 percent pain
reduction (Appendix C). With the proportion of patients experiencing at least 30 percent
pain reduction as the dependent variable, and continuing to control for the placebo
response, the model including length of treatment again accounted for 100 percent of the

between-study variance, p<0.001. No further model building was attempted.

Sensitivity Analyses

The model predicting >50 percent pain reduction (predictor variables: flexibility
of dosing, painful diabetic neuropathy, proportion of males enrolled, and baseline pain
level in placebo group) accounted for 74 percent of the between-study variance and did
well in various sensitivity analyses. When this model was applied to only parallel group
studies (32 observations) the covariates accounted for 79 percent of the variance. When
the model was applied to only trials of pregabalin (17 observations), the model also
performed well and explained 63 percent of the between-study variance. In published
studies (34 observations), the same covariates accounted for 73 percent of the variance.

The model predicting relative risk for proportion of patients experiencing >50
percent pain reduction, while adjusting for the placebo rate of each individual study,
contained only the predictor variable length of treatment and accounted for all of the

between-study variance (adjusted R-squared=100%). This model continued to account for
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100 percent of between-study variance in both published and unpublished studies, in
parallel group studies, in trials enrolling only participants with painful diabetic
neuropathy, in studies of people who do not have diabetes, in pregabalin trials, in non-
pregabalin studies, and trials rated fair-quality (there were no trials rated good quality and
only one trial rated poor quality). There were insufficient observations to test the model

in crossover studies and studies rated other than fair quality.

Tests for Normal Random Effects

Normal probability plots of standardized shrunken residuals for both the null and
full model for relative risk of treatment effect are found in Appendix D. Also included in
Appendix D are normal probability plots for predicting the placebo response. All plots
indicate that the assumption of normal random effects is adequate with no notable

outliers.

Publication Bias

In a meta-analysis of included studies, the relative risk for 50 percent pain
reduction was 1.57, 95% CI 1.42 to 1.75, I-squared=53%) (Figure 4). See Appendix B
for random effects forest plots stratified by various predictor variables. (These
stratifications were performed to assess patterns in the data.) Funnel plot analysis
indicated the possibility of additional unpublished studies with fewer studies to the left of
the pooled estimate (data from known unpublished studies are included in the funnel plot)
(Figure 5). Egger’s bias coefficient of 1.76 (p=0.01) strongly indicates the presence of

funnel plot asymmetry and publication bias (38).
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Trim and fill method of estimating and inserting potentially missing studies
resulted in a random effects pooled estimate of 1.40, 95% CI 1.25 to 1.56 (as compared to

1.57) based on the addition of 10 studies (n=50) (Appendix E).
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Figure 4. Random effects forest plot of relative risk for 50 percent pain reduction

50% Pain Reduction
by Length of Treatment

Relative %
Study Risk (95% CI) Weight
< 8 weeks :
Rice -— 2.36 (1.42, 3.91) 2.37
Irving —T 2.30 (1.02, 5.20) 127
Stacey —— 2.31 (1.46, 3.65) 2,62
Vilholm —_—— 1.00 (0.45, 2.24) 128
Gordh —_—— 1.57 (0.64, 3.89) 1.07
Lesser | e 2.68 (1.69, 4.25) 2,61
Eisenberg — 2.20 (0.92, 5.24) 115
Finnerup € L $ 1.00(0.07, 15.08) 0.15
Rowbotham — 1.62 (1.14, 2.32) 3.28
Richter —:0— 2.07 (1.23, 3.50) 2.28
Subtotal (I-squared = 0.0%, p = 0.620) <> 2.00 (1.67, 2.40) 18.08
: 1
8 weeks 1
Dworkin —_—— 2.33 (1.45, 3.76) 252
Pfizer 1008-040 —_— 1.42 (0.83, 2.41) 2.24
Rosenstock —— 2.76 (1.46, 5.23) 1.79
Moon —t— 1.83 (1.00, 3.35) 1.92
Sabatowski —_ 2.71 (1.34, 5.49) 156
Serpell -+ 1.51 (0.92, 2.50) 2.39
Pfizer 1008-040 —_— 1.32(0.77, 2.26) 2.20
Subtotal (I-squared = 9.3%, p = 0.358) <> 1.84 (1.47, 2.30) 14.61
. 1
9-13 weeks I
Freynhagen —_——— 1.81(1.20, 2.73) 2.92
Wernicke —_— 1.78 (1.27, 2.50) 3.39
Raskin —— 1.48 (1.08, 2.03) 356
Goldstein —]— 1,84 (1.32, 2.56) 344
Gao —— : 1.07 (0.82, 1.38) 4.00
Raskin —_— 169 (1.12, 2.53) 2.94
Pfizer 81063 —— 1.17 (0.71, 1.94) 2.39
Tolle —r— 1.45 (1.04, 2.02) 3.46
Pfizer A0081030 - | 1.08 (0.84, 1.39) 4.04
Pfizer 81071 —— | 1.10 (0.85, 1.43) 3.95
Arezzo e o 2.07 (1.33, 3.23) 272
Yasuda —_—— 1.98 (1.39, 2.84) 3.26
Satoh —e— 1.43 (0.97, 2.11) 3.05
van Seventer : e e 4.01 (1.92, 8.36) 1.47
Pfizer 81120 e — 1.97 (1.20, 3.25) 241
Subtotal (I-squared = 60.0%, p = 0.001) <> 1.54 (1.33, 1.78) 47.00
. 1
> 13 weeks I
PXN110448 ———t— | 0.73 (0.42, 1.25) 2.19
Silver —_— 1.13(0.74, 1.72) 2.85
Pfizer NCT 00407745 ——— 1.94 (1.13, 3.32) 221
Dogra D — 1.91 (1.08, 3.39) 2.05
Ziegler —_——— 1.21(0.76, 1.91) 263
Shaibani ——OI— 1.25(0.81, 1.92) 2.79
NNP 30005 —_— 1.07 (0.68, 1.67) 2,67
NNP 30004 —— | 0.91 (0.61, 1.38) 2.92
Subtotal (I-squared = 35.4%, p = 0.146) 1 1.18 (0.96, 1.45) 20.31
. 1
Overall (I-squared = 52.7%, p = 0.000) o 1.57 (1.42, 1.75) 100.00
NOTE: Weights are from random effects analysis :
I | [
2 4 6 81 2 4 6 8
Favors Placebo Favors Study Drug
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Figure 5. Funnel plot to assess publication bias in studies reporting 50 percent pain

reduction
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DISCUSSION

Summary

Model building using conventional study-specific variables resulted in length of
treatment as the sole predictor variable for >50 percent reduction in pain among
participants randomized to the placebo group. Unfortunately, this model (although
significant) accounted for only 13 percent of the heterogeneity between the 40 studies.
Therefore, model building including patient-specific covariates, as well as study-specific
covariates was performed in an attempt to better explain between-study heterogeneity.

A model containing four predictor variables (dosing flexibility, having or not
having painful diabetic neuropathy, proportion of males versus females enrolled in a
study, and baseline pain level in the placebo group on an 11-point numerical rating scale)
accounted for 74 percent of the between-study variance among 34 of 40 included studies.
The placebo effect was lower in trials where participants were randomized to a fixed
study dose (although the dosing effect was very mild), in studies where participants were
comprised of patients with neuropathic pain conditions other than painful diabetic
neuropathy, in trials that enrolled a higher proportion of males, and in trials where
placebo patients had higher levels of baseline pain. Recruitment rate, sample size,
number of treatment groups and year of study publication or (or completion if
unpublished) have previously been suggested as playing a role in the placebo response
(17, 20, 39, 40) but did not in this study.

The slight decrease in placebo response with fixed dosing of study medication
could possibly be explained by a decreased sense of control relative to flexible dosing

where participants can choose to take more or fewer pills as needed, as the placebo dose
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is titrated up or down to tolerability and effect. Although patients receiving the study
drug on a fixed dosing schedule may also experience a decreased sense of control,
perhaps the ability to titrate the “drug” up or down has a greater effect in the placebo
group. The placebo response was also increased when the study was comprised of
patients with painful diabetic neuropathy, similar to the findings by Cepeda and
colleagues (21), who reported a lower placebo response in patients with postherpetic
neuralgia compared with diabetic nerve pain, and in patients with higher baseline pain
levels in the placebo groups. In this study, the baseline pain level in studies of patients
with postherpetic neuralgia was 6.56 compared to 6.25 in studies of patients with painful
diabetic neuropathy without the condition (p=0.08). In studies with a >21 percent placebo
response, the mean baseline pain rating in the placebo group was 6.22 and in studies with
a lower placebo response rate, the mean baseline pain rating was 6.44 (p=0.049). Perhaps
the more severe the pain, the less likely a placebo will make it noticeably better. This is
not unlike the finding that a greater placebo response was demonstrated by children and
adolescents with more severe versus less severe autism symptoms (24). Enrolling a
higher proportion of males in the study was associated with a slightly lower placebo
response. Several studies have found no differences between males and females in
response to placebo (41, 42). However, one included study found no difference in mean
change in pain rating from baseline to endpoint for females in the placebo group
compared to the duloxetine group (mean change in numerical rating scale for females in
placebo group = -2.58; mean change in numerical rating scale for females in duloxetine
group =-2.25, p=0.11), whereas for males the mean change in pain rating from baseline

to endpoint was significantly different between the placebo and the duloxetine groups
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(-2.04, -3.10, respectively, p=0.02). This suggests an increased placebo response in
females compared to males (43). The exact mechanism of any gender difference, whether
real or artifactual remains unclear, although it has been suggested that different
mechanisms may be at work in males and females and produce the same result (44).
After controlling for the placebo response, the length of time taking study
medication (upward titration and maintenance of dose) explained 100 percent of the
remaining between-study variance. Longer trials were associated with reduced relative
treatment effect. Length of treatment also explained 100 percent of remaining between-
study variance in multiple sensitivity analyses. This is especially true in trials of 12
weeks or longer (model p=0.001) but in trials less than 12 weeks in duration the model
did not perform as well (model p=0.10) due to decreased statistical heterogeneity for
which the addition of covariates is no longer necessary to explain between-study
variance. In general, longer exposure to the placebo results in an increase in the placebo
response and decreased relative treatment effect. This may be due partly to regression to
the mean at which point pain rated at higher levels of intensity may naturally decrease if
enough time is allowed and the subsequent pain relief is attributed to taking the placebo
medication. Since, on average, a greater proportion of participants experience pain relief
in the active drug arm than the placebo arm, there is greater room for regression to the
mean to differentially benefit the placebo group. Additionally, the average length of
treatment in trials of postherpetic neuralgia (which had a lower average placebo response)
was only seven weeks whereas in other populations the average length of treatment was

11 weeks (p=0.05).
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Strengths of this Report

Strengths of this study are the rigor with which the initial systematic review was
conducted, following the precise methods of the Drug Effectiveness Review Project
regarding search strategy, study selection, and quality rating of studies (28). Additionally,
to the author’s knowledge, this is the first study of neuropathic pain trials to examine the
effects of gender distribution, average patient age, dosing flexibility, study location, and
number of treatment arms on both the placebo response and on the relative treatment
effect after adjusting for the placebo response. In addition, numerous sensitivity analyses
were conducted based on study outcome, trial design, study drug, neuropathic pain
condition, and study publication status. The model predicting relative treatment response,
while adjusting for placebo response, was equally valid when only parallel group trials
were included, as well as when only published studies or unpublished studies were
included. The validity of the model was also unchanged when including only trials of
patients with painful diabetic neuropathy, trials of pregabalin, or trials in which the
outcome measured was the proportion of patients experiencing a 30 percent, instead of 50

percent, pain reduction.

Limitations of this Report

We recognize several potential limitations in our analysis. While we examined the
effect of a specific set of medications on neuropathic pain in use over the past two
decades, our analysis did not include recently approved agents (e.g., desvenlafaxine) nor
were opioids or non-steroidal anti-inflammatory drugs included. Also, although an effect
of study design was evident, the data on cross-over designs was limited (n=3). In

addition, due to sparse data, it was difficult to come to firm conclusions regarding the
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effect of tricyclic antidepressants or the effect of overall study quality on the proportion
of study participants in the placebo group experiencing at least a 50 percent reduction in
pain. We examined study withdrawals (mean 22%, range 7.4% to 45%) as a predictor of
the placebo response and of relative treatment effect, as it is an important element of
study quality, but found little evidence of an effect (p-values 0.45 and 0.79, respectively).
Also, the proportion of patients leaving the study did not differ based on dosing
flexibility (22% with flexible dosing versus 21% with fixed dosing, p=0.91). Another
limitation of this study is that we could not examine the effects of having concomitant
anxiety or depression or of taking psychotropic medication on the placebo response as

this information was often not reported in neuropathic pain trials.

Implications for Health Research and Quality Improvement

Systematic evidence reviews and meta-analyses are essential tools for our
understanding of the efficacy and effectiveness of therapies. The presence of the placebo
effect and its quantification appears to be dependent on design features of clinical trials.
We explored these features in one domain, the pharmaceutical control of neurogenic pain.
Our findings have implications for systematic reviews of drug therapy for neuropathic
pain that employ indirect or network meta-analysis with the placebo response as a
common comparator. Accounting for differences in the placebo response between trials is
necessary. This could be accomplished by simultaneously adjusting for characteristics
influencing the placebo response (flexibility of drug dosing, gender, etiology of
neuropathic pain, and severity of baseline pain) or only comparing trials with similar
characteristics. Treatment length should also be considered as it may affect relative

treatment effect. Failure to take trial differences into account could misrepresent one drug
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as superior to another drug in treating neuropathic pain when, in reality, they have similar
effects or drug superiority is reversed.

Our findings also have implications for standardization of study design in
neuropathic pain trials. For example, since the etiology of pain is an important factor in
pain reduction, we recommend that trials be conducted in patients with the same type of
neuropathic pain rather than mixing types of pain (i.e., including spinal cord injury
patients and patients with painful diabetic neuropathy in the same trial). We also
recommend that trials be parallel, rather than cross-over in design, due to increased
potential for patients correctly guessing whether they are receiving active drug or placebo
when exposed to more than one treatment as in cross-over studies. Because dosing
flexibility helped to predict the placebo response, we suggest trials either include both a
fixed-dose arm and a flexible-dose arm (provided upward titration is recommended for
the particular study drug), or including only flexible dosing since this more closely
approximates real-world practice. We also recommend that trial length be a minimum of
12 weeks to allow for better assessment of a drug’s pain reduction capabilities over an
extended period since most patients with neuropathic pain may remain on the medication
indefinitely. We also recommend a sensitivity analysis if both genders are included in a
study and suggest pooling results by sex only if gender does not predict either treatment
or placebo response. With rare exception, neuropathic pain trials all require patients to
report similar levels of baseline pain to meet study eligibility criteria and we recommend
no changes to current methods. However, standardizing other aspects of trial design will

not only help demonstrate whether or not a drug controls pain in a study environment that
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approximates a real-world setting, but will also maximize the utility of drug-drug
comparisons.

Other possible variations on trial design, not addressed by this study, but which
may influence the placebo response are the waiting list control design (in addition to a
placebo group, to assess effects of no treatment), covert randomization (patients consent
to an observational study and then are covertly randomized, thereby escaping belief in the
possibility of being in a placebo group), and cluster randomization (informed consent
may not be required so patients may not know they are in a study) as suggested by
Dieppe (45). Another trial design that could control the placebo response is the sequential
parallel comparative design, in which placebo non-responders are re-randomized with
half each receiving study drug and placebo; this approach increases study power and thus
the likelihood of achieving a positive relative treatment effect (46). Within a study,
controlling patient expectations for receiving active treatment, using biomarkers instead
of self-reported outcomes, increasing medication adherence, and ensuring adequate

blinding are other methods to reduce the placebo response (47).

Future Research Needs

This study focused on the proportion of patients experiencing at least 50 percent
reduction in pain from baseline to study endpoint, which is a binary outcome (patients
either did or did not experience a 50% pain reduction) with an easily calculable relative
risk for treatment response. This research did not examine placebo or relative treatment
response using a continuous outcome measure. Examples of continuous outcomes
frequently used in neuropathic pain trials are pain ratings on an 11-point numerical rating

scale and pain ratings on a 0-100 visual analogue scale. Neuropathic pain trials often
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utilize numerous outcome measures, both binary and continuous (and possibly report
only favorable outcomes). An important step in understanding the placebo response will
be to verify that the response is similar regardless of outcome measure used, particularly
if pain relief as measured on a continuous scale is similar to a binary pain measurement.

This study also focused on patients with painful diabetic neuropathy, postherpetic
neuralgia, traumatic nerve injury, and central nerve pain such pain experienced due to
having a stroke (post-stroke pain). Omitted from these populations are patients with
chemotherapy-related and HIV-related neuropathic pain. These types of pain are
complicated because while the conditions themselves may cause pain, neuropathic pain
may also develop secondary to pharmacologic treatment for cancer and HIV. Verifying
that the model explains the between-study heterogeneity in trials of patients with cancer
and HIV would also be useful.

Additionally, experimenting with alternative study designs to differentiate the
response due to natural history from the placebo response using a no treatment control
group in addition to a placebo group would facilitate our appreciation of the true

magnitude of the placebo response.
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CONCLUSION

The placebo response varies in trials of neuropathic pain. Standardization of trial
design by incorporating flexibility of drug dosing, duration of treatment at least 12
weeks, including a single type of neuropathic pain, and stratifying results by gender may
facilitate interpretation and generalizability of trial results. Systematic evidence reviews
and meta-analyses should also incorporate consideration of flexibility of dosing, length of
treatment, type of neuropathic pain, gender distribution within trials, and baseline levels
of pain when pooling studies or comparing drugs across trials with the placebo group as

the common comparator.

38



10.

11.

12.

13.

14.

REFERENCES

Selph S CS, Fu R, Thakurta S, Low A, McDonagh M. Neuropathic pain.
Update 1 final report. Prepared by the Oregon Evidence-based Practice Center for
the Drug Effectiveness Review Project. Oregon Health & Science University.
Portland, OR. 2011. Available at: http://derp.ohsu.edu/about/final-document-
display.cfm. 2011.

Treede RD, Jensen TS, Campbell JN, Cruccu G, Dostrovsky JO, Griffin JW,
et al. Neuropathic pain: redefinition and a grading system for clinical and
research purposes. Neurology. 2008;70(18):1630-5. [PMID:18003941]
Dieleman JP, Kerklaan J, Huygen FJ, Bouma PA, Sturkenboom MC.
Incidence rates and treatment of neuropathic pain conditions in the general
population. Pain. 2008;137(3):681-8.

Montero Homs J, Gutierrez-Rivas E, Pardo Fernandez J, Navarro Darder C,
Prevadol. [Epidemiological study of prevalence, incidence and neuropathic pain
characterization in neurology units. PREVADOL study]. Neurologia.
2005;20(8):385-9. [PMID:16217686]

Bouhassira D, Lanteri-Minet M, Attal N, Laurent B, Touboul C. Prevalence
of chronic pain with neuropathic characteristics in the general population. Pain.
2008;136(3):380-7.

Sadosky A, McDermott AM, Brandenburg NA, Strauss M. A review of the
epidemiology of painful diabetic peripheral neuropathy, postherpetic neuralgia,
and less commonly studied neuropathic pain conditions. [Review] [101 refs]. Pain
Practice. 2008;8(1):45-56.

Dynes JB, Poppen JL. Lobotomy for intractable pain. J Am Med Assoc.
1949;140(1):15-9. [PMID:18125816]

Tabor C. Taber's cyclopedic medical dictionary. 21st ed. Philadelphia: F.A.Davis
Company; 2009.

Tilburt JC, Emanuel EJ, Kaptchuk TJ, Curlin FA, Miller FG. Prescribing
"placebo treatments™: results of national survey of US internists and
rheumatologists. BMJ. 2008;337:a1938. [PMID:18948346]

Meissner K, Fassler M, Rucker G, Kleijnen J, Hrobjartsson A, Schneider A,
et al. Differential effectiveness of placebo treatments: a systematic review of
migraine prophylaxis. JAMA Internal Medicine. 2013;173(21):1941-51.
[PMID:24126676]

Kirsch 1. The placebo effect revisited: lessons learned to date. Complementary
Therapies in Medicine. 2013;21(2):102-4.

Blackwell B, Bloomfield SS, Buncher CR. Demonstration to medical students of
placebo responses and non-drug factors. Lancet. 1972;1(7763):1279-82.
[PMID:4113531]

Thomas KB. General practice consultations: is there any point in being positive?
British Medical Journal (Clinical Research Edition). 1987;294(6581):1200-2.
[PMID:3109581]

Max MB, Culnane M, Schafer SC, Gracely RH, Walther DJ, Smoller B, et al.
Amitriptyline relieves diabetic neuropathy pain in patients with normal or
depressed mood. Neurology. 1987;37(4):589-96. [PMID:2436092]

39



15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

Gorson KC, Schott C, Herman R, Ropper AH, Rand WM. Gabapentin in the
treatment of painful diabetic neuropathy: a placebo controlled, double blind,
crossover trial. Journal of Neurology, Neurosurgery, and Psychiatry.
1999;66(2):251-2. [PMID:10071116]

Dworkin RH, Katz J, Gitlin MJ. Placebo response in clinical trials of
depression and its implications for research on chronic neuropathic pain.
[Review] [113 refs]. Neurology. 2005;65(12 Suppl 4):29.

Irizarry MC, Webb DJ, Ali Z, Chizh BA, Gold M, Kinrade FJ, et al.
Predictors of placebo response in pooled lamotrigine neuropathic pain clinical
trials. Clinical Journal of Pain. 2009;25(6):469-76.

Quessy SN, Rowbotham MC. Placebo response in neuropathic pain trials.
[Review] [30 refs]. Pain. 2008;138(3):479-83.

Dworkin RH, Turk DC, Peirce-Sandner S, McDermott MP, Farrar JT, Hertz
S, et al. Placebo and treatment group responses in postherpetic neuralgia vs.
painful diabetic peripheral neuropathy clinical trials in the REPORT database.
Pain. 2010;150(1):12-6. [PMID:20202753]

Katz J, Finnerup NB, Dworkin RH. Clinical trial outcome in neuropathic pain:
relationship to study characteristics. Neurology. 2008;70(4):263-72.

Cepeda MS, Berlin JA, Gao CY, Wiegand F, Wada DR. Placebo response
changes depending on the neuropathic pain syndrome: results of a systematic
review and meta-analysis. [Review]. Pain Medicine. 2012;13(4):575-95.

Agid O, Siu CO, Potkin SG, Kapur S, Watsky E, Vanderburg D, et al. Meta-
regression analysis of placebo response in antipsychotic trials, 1970-2010.
American Journal of Psychiatry. 2013;170(11):1335-44.

Nelson JC, Zhang Q, Kelin K, Eriksson E, Deberdt W, Berk M. Baseline
patient characteristics associated with placebo remission and their impact on
remission with duloxetine and selected SSRI antidepressants. Current Medical
Research & Opinion. 2013;29(7):827-33.

King BH, Dukes K, Donnelly CL, Sikich L, McCracken JT, Scahill L, et al.
Baseline factors predicting placebo response to treatment in children and
adolescents with autism spectrum disorders: a multisite randomized clinical trial.
JAMA Pediatrics. 2013;167(11):1045-52.

Cubo E, Gonzalez M, Singer H, Mahone EM, Scahill L, Muller-Vahl KR, et
al. Impact of placebo assignment in clinical trials of tic disorders. Movement
Disorders. 2013;28(9):1288-92.

Abhishek A, Doherty M. Mechanisms of the placebo response in pain in
osteoarthritis. [Review]. Osteoarthritis & Cartilage. 2013;21(9):1229-35.

Del Re AC, Maisel N, Blodgett JC, Wilbourne P, Finney JW. Placebo group
improvement in trials of pharmacotherapies for alcohol use disorders: a
multivariate meta-analysis examining change over time. [Review]. Journal of
Clinical Psychopharmacology. 2013;33(5):649-57.

McDonagh MS, Jonas DE, Gartlehner G, Little A, Peterson K, Carson S, et
al. Methods for the drug effectiveness review project. BMC Medical Research
Methodology. 2012;12:140. [PMID:22970848]

40



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Naudet F, Maria AS, Falissard B. Antidepressant response in major depressive
disorder: a meta-regression comparison of randomized controlled trials and
observational studies. PLoS ONE [Electronic Resource]. 2011;6(6).

Afilalo J, Rasti M, Ohayon SM, Shimony A, Eisenberg MJ. Off-pump vs. on-
pump coronary artery bypass surgery: an updated meta-analysis and meta-
regression of randomized trials. [Review]. European Heart Journal.
2012;33(10):1257-67.

Selph S. The placebo response in neuropathic pain trials. Research in Progress
[presentation]. Portland, Oregon: Oregon Health & Science University; 2012.
Thompson SG, Higgins JP. How should meta-regression analyses be undertaken
and interpreted? Statistics in Medicine. 2002;21(11):1559-73.

Steichen T. Nonparametric trim and fill analysis of publication bias in meta-
analysis. [Reprinted from The Stata Technical Bulletin 2000. STB-57:8-14]. In:
Sterne J, Newton H, Cox N, eds. Meta-analysis in Stata: An Updated Collection
from the Stata Journal. College Station, TX: StataCorp LP; 2009.

Stata Corp. Stata Statistical Software: Release 10. College Station, TX:
StataCorp LP; 2007.

Petkova E, Tarpey T, Huang L, Deng L. Interpreting meta-regression:
application to recent controversies in antidepressants' efficacy. Statistics in
Medicine. 2013;32(17):2875-92.

Lambert PC, Sutton AJ, Abrams KR, Jones DR. A comparison of summary
patient-level covariates in meta-regression with individual patient data meta-
analysis. Journal of Clinical Epidemiology. 2002;55(1):86-94.

Forouzanfar T, Weber WEJ, Kemler M, van Kleef M. What is a meaningful
pain reduction in patients with complex regional pain syndrome type 1? Clinical
Journal of Pain. 2003;19(5):281-5. [PMID:12966253]

Egger M, Davey Smith G, Schneider M, Minder C. Bias in meta-analysis
detected by a simple, graphical test. BMJ. 1997;315(7109):629-34.
[PMID:9310563]

Walsh BT, Seidman SN, Sysko R, Gould M. Placebo response in studies of
major depression: variable, substantial, and growing. [Review] [112 refs]. Jama.
2002;287(14):1840-7.

Fairchild CJ, Rush AJ, Vasavada N, Giles DE, Khatami M. Which
depressions respond to placebo? Psychiatry Research. 1986;18(3):217-26.
[PMID:3529150]

Mora MS, Nestoriuc Y, Rief W. Lessons learned from placebo groups in
antidepressant trials. [Review]. Philosophical Transactions of the Royal Society
of London Series B: Biological Sciences. 2011;366(1572):1879-88.

Casper RC, Tollefson GD, Nilsson ME. No gender differences in placebo
responses of patients with major depressive disorder. Biological Psychiatry.
2001;49(2):158-60.

Gao Y, Ning G, Jia WP, Zhou ZG, Xu ZR, Liu ZM, et al. Duloxetine versus
placebo in the treatment of patients with diabetic neuropathic pain in China.
Chinese Medical Journal. 2010;123(22):3184-92.

Klosterhalfen S, Enck P. Neurophysiology and psychobiology of the placebo
response. [Review] [71 refs]. Current Opinion in Psychiatry. 2008;21(2):189-95.

41



45.

46.

47.

48.

49,

50.

51.

52.

53.

54,

55.

56.

S7.

58.

59.

Dieppe P. Trial designs and exploration of the placebo response. Complementary
Therapies in Medicine. 2013;21(2):105-8.

Heger M. Trial designs advance to overcome bitter pill of placebo effect. Nature
Medicine. 2013;19(11):1353.

Enck P, Klosterhalfen S. The placebo response in clinical trials-the current state
of play. Complementary Therapies in Medicine. 2013;21(2):98-101.

Arezzo JC, Rosenstock J, Lamoreaux L, Pauer L. Efficacy and safety of
pregabalin 600 mg/d for treating painful diabetic peripheral neuropathy: a double-
blind placebo-controlled trial. BMC Neurology. 2008;8(33).

Dogra S, Beydoun S, Mazzola J, Hopwood M, Wan Y. Oxcarbazepine in
painful diabetic neuropathy: a randomized, placebo-controlled study. European
Journal of Pain. 2005;9(5):543-54.

Dworkin RH, Corbin AE, Young JP, Jr., Sharma U, LaMoreaux L,
Bockbrader H, et al. Pregabalin for the treatment of postherpetic neuralgia: a
randomized, placebo-controlled trial. Neurology. 2003;60(8):1274-83.
[PMID:12707429]

Eisenberg E, Lurie Y, Braker C, Daoud D, Ishay A. Lamotrigine reduces
painful diabetic neuropathy: a randomized, controlled study. Neurology.
2001;57(3):505-9. [PMID:11502921]

Finnerup NB, Grydehoj J, Bing J, Johannesen IL, Biering-Sorensen F,
Sindrup SH, et al. Levetiracetam in spinal cord injury pain: a randomized
controlled trial. Spinal Cord. 2009;47(12):861-7.

Freynhagen R, Strojek K, Griesing T, Whalen E, Balkenohl M. Efficacy of
pregabalin in neuropathic pain evaluated in a 12-week, randomised, double-blind,
multicentre, placebo-controlled trial of flexible- and fixed-dose regimens. Pain.
2005;115(3):254-63.

Goldstein DJ, Lu Y, Detke MJ, Lee TC, lyengar S. Duloxetine vs. placebo in
patients with painful diabetic neuropathy. Pain. 2005;116(1-2):109-18.

Gordh TE, Stubhaug A, Jensen TS, Arner S, Biber B, Boivie J, et al.
Gabapentin in traumatic nerve injury pain: a randomized, double-blind, placebo-
controlled, cross-over, multi-center study. Pain. 2008;138(2):255-66.

Guan Y, Ding X, Cheng Y, Fan D, Tan L, Wang Y, et al. Efficacy of
pregabalin for peripheral neuropathic pain: results of an 8-week, flexible-dose,
double-blind, placebo-controlled study conducted in China. Clinical Therapeutics.
2011;33(2):159-66.

Irving G, Jensen M, Cramer M, Wu J, Chiang Y-K, Tark M, et al. Efficacy
and tolerability of gastric-retentive gabapentin for the treatment of postherpetic
neuralgia: results of a double-blind, randomized, placebo-controlled clinical trial.
Clinical Journal of Pain. 2009;25(3):185-92. [PMID:19333167]

Lesser H, Sharma U, LaMoreaux L, Poole RM. Pregabalin relieves symptoms
of painful diabetic neuropathy: a randomized controlled trial. Neurology.
2004;63(11):2104-10.

Moon DE, Lee DI, Lee SC, Song SO, Yoon DM, Yoon MH, et al. Efficacy and
tolerability of pregabalin using a flexible, optimized dose schedule in Korean
patients with peripheral neuropathic pain: a 10-week, randomized, double-blind,

42



60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

placebo-controlled, multicenter study. Clinical Therapeutics. 2010;32(14):2370-
85.

Vinik Al, Tuchman M, Safirstein B, Corder C, Kirby L, Wilks K, et al.
Lamotrigine for treatment of pain associated with diabetic neuropathy: results of
two randomized, double-blind, placebo-controlled studies. Pain. 2007;128(1-
2):169-79.

Pfizer. A placebo-controlled trial of pregabalin and amitriptyline for treatment of
painful diabetic peripheral neuropathy. PhARMA Web Synopsis. 2007;1008-040.
Pfizer. A 13-week, randomized, multi-center, double-blind, placebo-controlled,
parallel-group study to evaluate the efficacy, safety and tolerability of pregabalin
(150-600 mg/day) using a flexible dosing schedule in the treatment of subjects
with central post-stroke pain. PhRMA Web Synopsis. 2009;Protocol A0081063.
Pfizer. A randomized double-blind, placebo-controlled, parallel-group, multi-
center trial of pregabalin versus placebo in the treatment of neuropathic pain
associated with diabetic peripheral neuropathy. PhnRMA Clinical Study Synopsis.
2007;A0081071.

Pfizer. A 13-week, randomized, double-blind, multicenter, placebo-controlled
study to evaluate efficacy and safety of pregabalin (CI1-1008) in the treatment of
postherpetic neuralgia. PhARMA Web Synopsis. 2009;A0081120.

Pfizer. A 14 week, double-blind, randomized, placebo-controlled, multicenter
study to evaluate the safety and efficacy of pregabalin (150-600mg/day) using a
flexible, optimized dose schedule in patients with painful diabetic peripheral
neuropathy (DPN). PhARMA Web Synopsis. 2007;A0081030.

Pfizer. A 17-week trial to assess pregabalin for the treatment of nerve pain due to
spinal cord injury. NCT00407745. 2012.

GlaxoSmithKline. Study PXN110448: a dose response study of gabapentin
enacarbil (GEn), compared with concurrent placebo control and Lyrica
(pregabalin), in subjects with neuropathic pain associated with diabetic peripheral
neuropathy. NCT00643760. 2011.

Raskin P, Donofrio PD, Rosenthal NR, Hewitt DJ, Jordan DM, Xiang J, et al.
Topiramate vs placebo in painful diabetic neuropathy: analgesic and metabolic
effects. Neurology. 2004;63(5):865-73.

Raskin J, Pritchett YL, Wang F, D'Souza DN, Waninger AL, lyengar S, et al.
A double-blind, randomized multicenter trial comparing duloxetine with placebo
in the management of diabetic peripheral neuropathic pain. Pain Medicine.
2005;6(5):346-56.

Rice AS, Maton S, Postherpetic Neuralgia Study G. Gabapentin in postherpetic
neuralgia: a randomised, double blind, placebo controlled study. Pain.
2001;94(2):215-24.

Richter RW, Portenoy R, Sharma U, Lamoreaux L, Bockbrader H, Knapp
LE. Relief of painful diabetic peripheral neuropathy with pregabalin: a
randomized, placebo-controlled trial. Journal of Pain. 2005;6(4):253-60.
[PMID:15820913]

Rosenstock J, Tuchman M, LaMoreaux L, Sharma U. Pregabalin for the
treatment of painful diabetic peripheral neuropathy: a double-blind, placebo-
controlled trial. Pain. 2004;110(3):628-38. [PMID:15288403]

43



73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

Rowbotham MC, Goli V, Kunz NR, Lei D. Venlafaxine extended release in the
treatment of painful diabetic neuropathy: a double-blind, placebo-controlled
study.[Erratum appears in Pain. 2005 Jan;113(1-2):248]. Pain. 2004;110(3):697-
706. [PMID:15288411]

Sabatowski R, Galvez R, Cherry DA, Jacquot F, Vincent E, Maisonobe P, et
al. Pregabalin reduces pain and improves sleep and mood disturbances in patients
with post-herpetic neuralgia: results of a randomised, placebo-controlled clinical
trial. Pain. 2004;109(1-2):26-35.

Satoh J, Yagihashi S, Baba M, Suzuki M, Arakawa A, Yoshiyama T, et al.
Efficacy and safety of pregabalin for treating neuropathic pain associated with
diabetic peripheral neuropathy: a 14 week, randomized, double-blind, placebo-
controlled trial. Diabetic Medicine. 2011;28(1):109-16.

Serpell MG, Neuropathic pain study g. Gabapentin in neuropathic pain
syndromes: a randomised, double-blind, placebo-controlled trial. Pain.
2002;99(3):557-66.

Shaibani A, Fares S, Selam JL, Arslanian A, Simpson J, Sen D, et al.
Lacosamide in painful diabetic neuropathy: an 18-week double-blind placebo-
controlled trial. Journal of Pain. 2009;10(8):818-28.

Silver M, Blum D, Grainger J, Hammer AE, Quessy S. Double-blind, placebo-
controlled trial of lamotrigine in combination with other medications for
neuropathic pain. Journal of Pain & Symptom Management. 2007;34(4):446-54.
Stacey BR, Barrett JA, Whalen E, Phillips KF, Rowbotham MC. Pregabalin
for postherpetic neuralgia: placebo-controlled trial of fixed and flexible dosing
regimens on allodynia and time to onset of pain relief. Journal of Pain.
2008;9(11):1006-17. [PMID:18640074]

Tolle T, Freynhagen R, Versavel M, Trostmann U, Young JP, Jr. Pregabalin
for relief of neuropathic pain associated with diabetic neuropathy: a randomized,
double-blind study. European Journal of Pain. 2008;12(2):203-13.

van Seventer R, Bach FW, Toth CC, Serpell M, Temple J, Murphy TK, et al.
Pregabalin in the treatment of post-traumatic peripheral neuropathic pain: a
randomized double-blind trial. European Journal of Neurology. 2010;17(8):1082-
9. [PMID:20236172]

van Seventer R, Feister HA, Young JP, Jr., Stoker M, Versavel M, Rigaudy
L. Efficacy and tolerability of twice-daily pregabalin for treating pain and related
sleep interference in postherpetic neuralgia: a 13-week, randomized trial. Current
Medical Research & Opinion. 2006;22(2):375-84. [PMID:16466610]

Vilholm OJ, Cold S, Rasmussen L, Sindrup SH. Effect of levetiracetam on the
postmastectomy pain syndrome. European Journal of Neurology. 2008;15(8):851-
1.

Wernicke JF, Pritchett YL, D'Souza DN, Waninger A, Tran P, lyengar S, et
al. A randomized controlled trial of duloxetine in diabetic peripheral neuropathic
pain. Neurology. 2006;67(8):1411-20.

Yasuda H, Hotta N, Nakao K, Kasuga M, Kashiwagi A, Kawamori R.
Superiority of duloxetine to placebo in improving diabetic neuropathic pain:
Results of a randomized controlled trial in Japan. Journal of Diabetes
Investigation. 2011;2(2):132-9. [PMID:24843472]

44



86. Ziegler D, Hidvegi T, Gurieva I, Bongardt S, Freynhagen R, Sen D, et al.
Efficacy and safety of lacosamide in painful diabetic neuropathy. Diabetes Care.
2010;33(4):839-41.

45



APPENDICES

. Characteristics of Included Studies

. Forest Plots of Random Effects Model of Relative Risk for 50 Percent Pain
Reduction (Various Stratifications)

. Predictor Variables for 30 Percent Pain Reduction and Their P-Values

. Normal Probability Plot and Stata Commands

. Meta Trim and Fill Results and Metabias Test for Small Study Effects

46



Appendix A: Characteristics of Included Studies

Author Year Drug and Dose (mg) N Length & Males Age Pain Type 50% Pain Reduction 30% Pain Reduction
Arezzo (48) 2008 Pregabalin 600 167 13 61.68 58.30 PDN 40/82 vs 20/85 Not Reported
Dogra (49) 2005 Oxcarbazepine 300-1800 146 16 58.22 60.12 PDN 24/69 vs 14/77 31/69 vs 22/77
Dworkin (50) 2003 Pregabalin 300,600 173 8 46.80 71.50 PHN 42/89 vs 17/84 56/89 vs 21/84
Eisenberg 2001 Lamotrigine 25-400 59 5 62.30 55.20 PDN 12/24 vs 5/22 Not Reported
(51)
Finnerup 2009 Levetiracetem 1000-3000 36 5 80.60 52.80 SCI 1/24 vs 1/24 3/24 vs 4/24
(52)
Freynhagen 2005 Pregabalin 300,153-600 338 12 54.10 62.20 PDN/PHN 137/273 vs 18/65 171/273 vs 24/65
(53)
Gao (43) 2010 Duloxetine 60-120 215 12 47.00 59.26 PDN 57/106 vs 55/109 74/106 vs 67/109
Goldstein 2005 Duloxetine 20,60,120 457 12 61.50 60.10 PDN 158/332 vs 29/112 Not Reported
(54)
Gordh (55) 2008 Gabapentin 300-2400 120 5 46.70 48.80 TNI 11/98 Vs 7/98 29/98 vs 10/98
Guan (56) 2011 Pregabalin 150-600 309 8 46.40 60.10 PDN/PHN Not Reported 130/203 vs 53/102
Irving(57) 2009 Gabapentin 1800 158 4 46.80 70.00 PHN 29/107 wvs 6/51 49/107 wvs 1l6/51
Lesser (58) 2004 Pregabalin 75,300,600 260 5 61.39 59.50 PDN 76/162 vs 17/97 Not Reported
Moon (59) 2010 Pregabalin 150-600 241 8 48.80 59.70 Multiple 42/161 vs 11/77 68/161 wvs 27/77
NNP 3004 2007 Lamotrigine 200,300,400 360 19 53.25 60.28 PDN 63/225 wvs 23/85 87/255 wvs 32/85
(60)
NNP 3005 2007 Lamotrigine 200,300,400 360 19 54.10 59.93 PDN 61/253 wvs 19/84 87/255 wvs 25/84
(60)
P 1008-040 2007 Pregabalin 600 168 8 57.00 60.00 PDN 34/86 vs 12/40 Not Reported
(61)
P 1008-040 2007 Amitriptyline 75 169 8 57.00 60.00 PDN 37/87 vs 12/40 Not Reported
(61)
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Appendix A: Characteristics of Included Studies (continued)

Author Year Drug and Dose (mg) N Length & Males Age Pain Type 50% Pain Reduction 30% Pain Reduction
P 81063(62) 2008 Pregabalin 150-600 220 12 62.60 58.00 Post Stroke 26/110 wvs 22/109 48/110 wvs 35/109
P 81071(63) 2007 Pregabalin 300,600 462 13 56.40 59.40 PDN 115/301 vs 52/150 181/301 vs 78/150
P 81120(64) 2009 Pregabalin 150,300,600 372 13 53.40 70.10 PHN 83/272 wvs 15/97 Not Reported
P 81030(65) 2007 Pregabalin 150-600 412 12 39.16 57.20 PDN 114/267 vs 53/134 172/267 vs 73/134
P 00407745 2012 Pregabalin 150-600 220 16 80.40 45.90 SCI 31/105 wvs 16/105 48/105 wvs 33/105
(66)

PXN110448 2009 Pregabalin 300 421 14 60.70 58.90 PDN 14/66 vs 35/120 28/66 vs 57/120
(67)

Raskin (68) 2004 Topiramate 400 323 12 49.50 59.20 PDN 74/208 wvs 23/209 103/208 vs 37/109
Raskin (69) 2005 Duloxetine 60,120 348 12 46.60 58.80 PDN 101/227 vs 34/113 Not Reported
Rice (70) 2001 Gabapentin 1800,2400 334 2 41.30 75.32 PHN 71/213 wvs 15/106 Not Reported
Richter (71) 2005 Pregabalin 150,600 246 6 60.57 57.07 PDN 55/161 wvs 14/85 Not Reported
Rosenstock 2004 Pregabalin 300 146 8 56.20 59.70 PDN 30/76 vs 10/70 Not Reported
(72)

Rowbotham 2004 Venlafaxine 75,150-225 244 6 59.00 59.00 PDN 46/82 vs 28/81 Not Reported
(73)

Sabatowski 2004 Pregabalin 150,300 238 8 44 .96 72.14 PHN 42/157 vs 8/81 Not Reported
(74)

Satoh (75) 2011 Pregabalin 300,600 317 13 75.50 61.40 PDN 55/179 wvs 29/135 Not Reported
Serpell (76) 2002 Gabapentin 900-2400 307 8 46.23 56.90 Multiple 32/153 wvs 21/152 Not Reported
Shaibani 2009 Lacosamide 200,400,600 469 18 56.50 59.80 PDN 129/389 vs 17/64 221/389 vs 29/64
(77)

Silver (78) 2007 Lamotrigine 200,400,600 223 14 53.50 60.20 Multiple 26/63 vs 27/74 37/63 vs 45/74
Stacey (79) 2008 Pregabalin 300, 150-600 270 4 55.76 67.37 PHN 78/179 wvs 17/90 115/179 vs 28/90
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Appendix A: Characteristics of Included Studies (continued)

Author Year Drug and Dose (mg) N Length & Males Age Pain Type 50% Pain Reduction 30% Pain Reduction
Tolle (80) 2008 Pregabalin 150,300,600 396 12 55.40 58.61 PDN 131/299 vs 29/96 Not Reported
v.Seventer 2010 Pregabalin 150-600 254 8 49.20 51.50 Post Trauma Not Reported 50/126 wvs 32/126
(81)

v.Seventer 2006 Pregabalin 300,600,1200 370 13 45.70 70.70 PHN 83/275 wvs 7/93 121/275 vs 16/93
(82)

Vilholm(83) 2008 Levetiracetem 3000 27 4 00.00 60.00 Mastectomy 8/25 vs 8/25 Not Reported
Wernicke 2006 Duloxetine 60,120 334 12 61.10 60.70 PDN 108/226 vs 29/108 149/226 vs 45/108
(84)

Yasuda (85) 2011 Duloxetine 40,60 339 13 75.70 60.80 PDN 67/171 wvs 33/137 98/171 wvs 59/167
Ziegler (86) 2010 Lacosamide 400,600 357 18 51.50 57.90 PDN 78/281 wvs 17/74 130/281 vs 26/74

Abbreviations: PDN=painful diabetic neuropathy; PHN=postherpetic neuralgia; SCl=spinal cord injury; P=Pfizer
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Appendix B. Forest Plots and Heterogeneity Statistics for 50 Percent Pain
Reduction in the Placebo Group

50% Pain Reduction

Relative %
Study Risk (95% Cl) Weight
T
Arezzo —_—— 2.07 (1.33,3.23) 2.72
Dogra ———— 1.91 (1.08, 3.39) 2.05
Dworkin -I;O— 2.33(1.45, 3.76) 2.52
Eisenberg T 2.20(0.92, 5.24) 1.15
Finnerup € + 3 1.00 (0.07, 15.08) 0.15
Freynhagen ——e 1.81(1.20, 2.73) 2.92
Gao — 1.07 (0.82, 1.38) 4.00
Goldstein —_— 1.84 (1.32, 2.56) 3.44
Gordh —————— 1.57 (0.64, 3.89) 1.07
Irving +0— 2.30 (1.02, 5.20) 1.27
Lesser | 2.68 (1.69, 4.25) 2.61
Moon —T— 1.83(1.00, 3.35) 1.92
NNP 30004 —t— | 0.91 (0.61, 1.38) 2.92
NNP 30005 —D—IL 1.07 (0.68, 1.67) 2.67
PXN110448 —_—— 0.73 (0.42, 1.25) 2.19
Pfizer 1008-040 ———r— 1.32(0.77, 2.26) 2.20
Pfizer 1008-040 —1—— 1.42 (0.83, 2.41) 2.24
Pfizer 81063 o g 117 (0.71, 1.94) 2.39
Pfizer 81071 —1—, 1.10 (0.85, 1.43) 3.95
Pfizer 81120 ——— 1.97 (1.20, 3.25) 241
Pfizer AO081030 - : 1.08 (0.84, 1.39) 4.04
Pfizer NCT 00407745 —_— 1.94 (1.13, 3.32) 2.21
Raskin —_—r 1.48 (1.08, 2.03) 3.56
Raskin ——— 1.69 (1.12, 2.53) 2.94
Rice -ILO— 2.36 (1.42, 3.91) 2.37
Richter —_—— 2.07 (1.23, 3.50) 2.28
Rosenstock e ] 2.76 (1.46, 5.23) 1.79
Rowbotham —_—— 1.62 (1.14, 2.32) 3.28
Sabatowski —_— 2.71 (1.34, 5.49) 1.56
Satoh —— 1.43(0.97, 2.11) 3.05
Serpell ———— 1.51 (0.92, 2.50) 2.39
Shaibani ——0+ 1.25(0.81, 1.92) 2.79
Silver —_— 1.13(0.74,1.72) 2.85
Stacey —— 2.31 (1.46, 3.65) 2.62
Tolle —— 1.45 (1.04, 2.02) 3.46
Vilholm —0—% 1.00 (0.45, 2.24) 1.28
Wernicke - 1.78 (1.27, 2.50) 3.39
Yasuda —-—— 1.98 (1.39, 2.84) 3.26
Ziegler — 1.21(0.76, 1.91) 2.63
van Seventer ' e p— 4.01 (1.92, 8.36) 1.47
Overall (I-squared = 52.7%, p = 0.000) é 1.57 (1.42, 1.75) 100.00
NOTE: Weights are from random effects analysis :
| I | LI
2 4 6 81 2 4 6 8

Favors Placebo
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50% Pain Reduction - Placebo Group
by Drug Category

Relative %

Study Risk (95% CI) Weight
AEDs !
Raskin —— 1.23(1.14,1.33) 2,65
Silver ! e 1.44 (129, 1.61) 225
Vilholm I_‘_ 1.38 (1.15, 1.65) 148
Shaibani —_—r— 1.30 (117, 1.45) 2.27
NNP 30004 ——— 1.31 (119, 1.44) 243
Dogra —p— 120 (1.10, 1.31) 253
NNP 30005 —— 1.25 (1.15, 1.37) 2,50
Eisenberg — — 1.26 (1.05, 1.50) 155
Finnerup L I 1.04 (0.96, 1.13) 261
Ziegler —— 1.26 (1.14, 1.38) 242
Subtotal (I-squared = 69.4%, p = 0.001) <> 1.25 (118, 1.33) 2268
: 1
Gabapentin 1
Gordh —— 1 1.07 (1.02, 1.13) 2,92
Irving —— 1.12(1.03,1.23) 251
Rice —p— | 1.15(1.08, 1.23) 276
Serpell —— | 1.15 (109, 1.21) 2.88
Subtotal (I-squared = 26.5%, p = 0.253) Lo 1.12 (108, 1.16) 11.08

1
Pregabalin 1
Pfizer 81071 : —— 1.41(1.31, 1.53) 2,65
Pfizer 1008-040 I—0— 1.35 (1.17, 1.56) 188
Stacey —r 1.21(1.11, 1.31) 2.60
Lesser —_—— 119 (1.10, 1.29) 2,66
Tolle p—— 1.35 (1.23, 1.48) 247
Rosenstock —p— 1.15 (1.06, 1.25) 258
Freynhagen L c— 1.32(1.18, 1.47) 2.26
Sabatowski —— | 1.10 (103, 1.18) 278
Pfizer NCT 00407745 —— 1.16 (1.09, 1.25) 274
Pfizer 81120 —‘—: 1.17 (109, 1.25) 2.70
Richter —‘—I 1.18(1.09, 1.28) 2,62
Moon —0—| 1.15(1.07, 1.25) 263
Satoh —— 1.24 (1.16, 1.33) 273
PXN110448 e 1.34 (1.23, 1.45) 259
Arezzo e — 1.27 (1.16, 1.38) 2.49
Dworkin —— 1.22 (1.12, 1.33) 254
Pfizer 81063 —— 1.22 (1.13,1.32) 2,66
Pfizer A0081030 I —— 1.49 (1.37, 1.61) 258
van Seventer —— ! 1.08 (102, 1.14) 290
Subtotal (I-squared = 79.6%, p = 0.000) ¢ 1.23 (118, 1.28) 49.05
: 1
SNRIs 1
Wernicke —_—— 1.31(1.20, 1.42) 257
Rowbotham | m—— 1.41(1.27, 1.57) 232
Yasuda —— 1.22 (1.15, 1.29) 2583
Gao | —pp 1,66 (1.51, 1.82) 244
Goldstein —tpe 1.30 (119, 1.41) 2559
Raskin —— 1.35 (1.24, 1.47) 255
Subtotal (I-squared = 83.9%, p = 0.000) :o 1.36 (1.25, 1.48) 15.31
: 1
TCAs |
Pfizer 1008-040 —— 1.35 (117, 1.56) 188
Subtotal (I-squared =.%, p=") _— 1.35 (117, 1.56) 188
. 1
Overall (I-squared = 81.8%, p = 0.000) <> 1.25 (1.21, 1.29) 100.00
NOTE: Weights are from random effects analysis :

| | |

1 125 15 175
Favors Placebo Favors Study Drug
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Test (s) of heterogeneity:
Heterogeneity degrees of

statistic freedom p I-squared** Tau-squared
AEDs 29.39 9 0.001 69.4% 0.0058
Gabapentin 4.08 3 0.253 26.5% 0.0004
Pregabalin 88.22 18 0.000 79.6% 0.0062
SNRIs 31.04 5 0.000 83.9% 0.0091
TCAs 0.00 0 . .8 0.0000
Overall 214.13 39 0.000 81.8% 0.0076

** I-squared: the variation in ES attributable to heterogeneity)

Note: between group heterogeneity not calculated;
only valid with inverse variance method

Significance test(s) of ES=1

AEDs z= 7.63 p = 0.000
Gabapentin z= 6.14 P 0.000
Pregabalin z= 10.28 o) 0.000
SNRIs z= 7.21 p = 0.000
TCAs z= 4.14 p = 0.000
Overall z= 14.22 p = 0.000
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50% Pain Reduction - Placebo Group
by Length of Treatment

Relative %

Study Risk (95% CI) Weight

T
< 8 weeks 1
Rice —_—— 1.15 (1.08, 1.23) 2.76
Vilholm —_—— 1.38 (1.15, 1.65) 1.48
Irving —p— | 1.12 (1.03, 1.23) 2.51
Stacey —_—— 1.21(1.11,1.31) 2.60
Gordh —— ! 1.07 (1.02, 1.13) 2.92
Lesser —— 1.19 (1.10, 1.29) 2.66
Finnerup —_— ! 1.04 (0.96, 1.13) 261
Eisenberg + 1.26 (1.05, 1.50) 1.55
Richter —— 1.18 (1.09, 1.28) 2.62
Rowbotham | —— 1.41 (1.27, 1.57) 2.32
Subtotal (I-squared = 74.6%, p = 0.000) o 1.18(1.12, 1.24) 24.03
. 1
8 weeks !
Sabatowski —— ! 1.10(1.03, 1.18) 278
Dworkin —0:— 1.22(1.12, 1.33) 2.54
Pfizer 1008-040 + 1.35 (1.17, 1.56) 1.88
Moon —_—— 1.15 (1.07, 1.25) 2.63
Serpell —— | 1.15(1.09, 1.21) 2.88
Rosenstock ——y 1.15 (1.06, 1.25) 2.58
Pfizer 1008-040 D c— 1.35 (1.17, 1.56) 1.88
Subtotal (I-squared = 52.3%, p = 0.050) > 1.18 (1.13, 1.24) 17.17

1
9-13 weeks !
Wernicke —:.— 1.31(1.20, 1.42) 2.57
Goldstein - 1.30 (1.19, 1.41) 259
Tolle —_—— 1.35(1.23, 1.48) 2.47
Freynhagen —_—— 1.32(1.18, 1.47) 2.26
Pfizer 81063 — 1.22(1.13,1.32) 2.66
Raskin —— 1.23(1.14, 1.33) 2.65
Raskin —— 1.35 (1.24, 1.47) 255
Gao : ———P  1.66(1.51, 1.82) 2.44
Pfizer AO081030 | e 1.49 (1.37, 1.61) 2.58
Arezzo —_—— 1.27 (1.16, 1.38) 2.49
Satoh —y— 1.24 (1.16, 1.33) 2.73
Yasuda —_—r— 1.22 (115, 1.29) 2.83
Pfizer 81120 ——t 1.17 (1.09, 1.25) 2.70
van Seventer —— ! 1.08 (1.02, 1.14) 2.90
Pfizer 81071 S 1.41(1.31,1.53) 2.65
Subtotal (I-squared = 86.3%, p = 0.000) Ib 1.30(1.23,1.37) 39.07
) 1
> 13 weeks 1
Silver | —— 1.44 (1.29, 1.61) 2.25
PXN110448 —— 1.34 (1.23, 1.45) 259
Dogra —i 1.20 (1.10, 1.31) 2.53
Pfizer NCT 00407745 —— 1.16 (1.09, 1.25) 2.74
Ziegler —_—— 1.26 (1.14, 1.38) 2.42
Shaibani —_——— 1.30 (1.17, 1.45) 2.27
NNP 30005 + 1.25(1.15, 1.37) 2.50
NNP 30004 - 1.31(1.19, 1.44) 2.43
Subtotal (I-squared = 53.8%, p = 0.034) < 1.27 (1.22, 1.34) 19.73
. 1
Overall (I-squared = 81.8%, p = 0.000) <> 1.25(1.21, 1.29) 100.00
NOTE: Weights are from random effects analysis :

| | |

1 1.25 15 175
Favors Placebo Favors Study Drug
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Test (s) of heterogeneity:
Heterogeneity degrees of

statistic freedom p I-squared** Tau-squared
< 8 weeks 35.45 9 0.000 74.6% 0.0052
8 weeks 12.58 6 0.050 52.3% 0.0019
9-13 weeks 102.02 14 0.000 86.3% 0.0097
> 13 weeks 15.17 7 0.034 53.8% 0.0024
Overall 214.13 39 0.000 81.8% 0.0076

** I-squared: the variation in ES attributable to heterogeneity)

Note: between group heterogeneity not calculated;
only valid with inverse variance method

Significance test(s) of ES=1

< 8 weeks z= 5.99 p = 0.000
8 weeks z= 7.09 p = 0.000
9-13 weeks z= 9.45 P 0.000
> 13 weeks z= 10.11 p 0.000
Overall z= 14.22 p = 0.000
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50% Pain Reduction - Placebo Group
by Publication Status

Relative %

Study Risk (95% CI) Weight
: :
Pfizer 1008-040 ——— 1.35 (1.17, 1.56) 1.88
Pfizer 81120 —_— 1.17 (1.09, 1.25) 2.70
Pfizer A0081030 1 —_—— 1.49 (1.37, 1.61) 2.58
Pfizer 1008-040 ——e 1.35 (1.17, 1.56) 1.88
PXN110448 —— 1.34 (1.23, 1.45) 2.59
Pfizer NCT 00407745 —0—: 1.16 (1.09, 1.25) 2.74
Pfizer 81063 —_— 1.22 (113, 1.32) 2.66
Pfizer 81071 | —— 1.41 (1.31, 1.53) 2.65
Subtotal (I-squared = 80.6%, p = 0.000) <> 1.30 (1.22, 1.40) 19.68

}
1 }
Dworkin —_— 1.22 (112, 1.33) 2.54
Freynhagen —:0— 1.32(1.18, 1.47) 2.26
NNP 30004 ——— 1.31 (1.19, 1.44) 2.43
van Seventer —— 1 1.08 (1.02, 1.14) 2.90
Serpell —_— | 1.15 (1.09, 1.21) 2.88
Eisenberg e Sl 1.26 (1.05, 1.50) 155
Irving —0—: 1.12 (1.03, 1.23) 251
Rowbotham \ —— 1.41(1.27,1.57) 2.32
Sabatowski —— | 1.10 (1.03, 1.18) 278
Arezzo —_—— 1.27 (1.16, 1.38) 2.49
Satoh —_—— 1.24 (1.16, 1.33) 273
Gordh — ! 1.07 (1.02, 1.13) 2.92
Wernicke —L— 1.31(1.20, 1.42) 2.57
Vilholm +0— 1.38 (1.15, 1.65) 1.48
Rosenstock —_— 1.15 (1.06, 1.25) 2.58
Yasuda —r 1.22 (1.15, 1.29) 2.83
Tolle —— 1.35 (1.23, 1.48) 2.47
Moon —— 1.15 (1.07, 1.25) 2.63
Finnerup ——— ! 1.04 (0.96, 1.13) 2.61
NNP 30005 + 1.25 (1.15, 1.37) 2.50
Gao \ —e—> 1.66(1.51,1.82) 2.44
Dogra —_—— 1.20 (1.10, 1.31) 253
Rice —_— 1.15 (1.08, 1.23) 2.76
Raskin —— 1.35 (1.24, 1.47) 2.55
Silver s — 1.44 (1.29, 1.61) 2.25
Raskin + 1.23 (1.14, 1.33) 2.65
Stacey — 1.21(1.11, 1.31) 2.60
Ziegler —— 1.26 (1.14, 1.38) 2.42
Richter —— 1.18 (1.09, 1.28) 2.62
Goldstein ——— 1.30 (1.19, 1.41) 2.59
Lesser —_— 1.19 (1.10, 1.29) 2.66
Shaibani —_——— 1.30 (1.17, 1.45) 2.27
Subtotal (I-squared = 80.9%, p = 0.000) ¢ 1.23(1.19, 1.27) 80.32
. 1
Overall (I-squared = 81.8%, p = 0.000) Q) 1.25(1.21, 1.29) 100.00
NOTE: Weights are from random effects analysis :

[ [ [

2

1 1.25 15 1.75
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Test (s) of heterogeneity:
Heterogeneity degrees of

statistic freedom p I-squared** Tau-squared
0 36.07 7 0.000 80.6% 0.0077
1 162.65 31 0.000 80.9% 0.0070
Overall 214.13 39 0.000 81.8% 0.0076

** I-squared: the variation in ES attributable to heterogeneity)

Note: between group heterogeneity not calculated;
only valid with inverse variance method

Significance test(s) of ES=1

0 z= 7.49 p = 0.000
1 z= 12.47 p = 0.000
Overall z= 14.22 p = 0.000
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50% Pain Reduction - Placebo Group
by Year of Publication/Completion

Relative %

Study Risk (95% CI) Weight
Years 2001-2005 1
Rice —— | 1.15(1.08, 1.23) 2.76
Eisenberg —— 1.26 (1.05, 1.50) 1.55
Serpell —— : 1.15(1.09, 1.21) 2.88
Dworkin —_— 1.22(1.12,1.33) 2.54
Lesser —_—— 1.19(1.10, 1.29) 2.66
Raskin —r— 1.23(1.14,1.33) 2.65
Rowbotham | m—e 1.41(1.27,1.57) 2.32
Sabatowski —— | 1.10 (1.03, 1.18) 2.78
Rosenstock —_—— 1.15 (1.06, 1.25) 2.58
Goldstein —:0— 1.30(1.19, 1.41) 2.59
Raskin —— 1.35(1.24, 1.47) 2.55
Freynhagen + 1.32(1.18,1.47) 226
Dogra ——r— 1.20(1.10, 1.31) 2.53
Richter ——t 1.18 (1.09, 1.28) 262
Subtotal (I-squared = 63.7%, p = 0.001) < 1.22 (1.17,1.26) 35.29

1
Years 2006-2008 :
van Seventer —— | 1.08(1.02, 1.14) 2.90
Wernicke —-_—— 1.31(1.20, 1.42) 257
NNP 30005 — 1.25(1.15, 1.37) 2.50
Pfizer 1008-040 —_—— 1.35(1.17, 1.56) 1.88
Pfizer 81071 | —— 1.41(1.31, 1.53) 2.65
NNP 30004 e 1.31 (119, 1.44) 243
Pfizer 1008-040 +0— 1.35(1.17, 1.56) 1.88
Silver | ——— 1.44(1.29, 1.61) 2.25
Pfizer AO081030 | —— 1.49 (1.37, 1.61) 2.58
Pfizer 81063 —r— 1.22(1.13,1.32) 2.66
Stacey —_—— 1.21(1.11,1.31) 2.60
Tolle L o] 1.35(1.23, 1.48) 2.47
Gordh —— ! 1.07 (1.02, 1.13) 2.92
Vilholm +0— 1.38 (1.15, 1.65) 1.48
Arezzo —_— 1.27(1.16, 1.38) 2.49
Subtotal (I-squared = 86.6%, p = 0.000) <> 1.29(1.21, 1.37) 36.24
. 1
Years 2009-2010 I
Irving —— | 1.12(1.03, 1.23) 251
Shaibani —_——— 1.30 (1.17, 1.45) 2.27
PXN110448 :—0— 1.34(1.23, 1.45) 2.59
Finnerup —_—— | 1.04 (0.96, 1.13) 2.61
Pfizer 81120 —— 1.17 (1.09, 1.25) 2.70
Ziegler —— 1.26 (1.14, 1.38) 2.42
Gao 1 ——P 166 (1.51,1.82) 2.44
Moon —— 1.15(1.07, 1.25) 2.63
Satoh —_—— 1.24(1.16, 1.33) 2.73
Yasuda —0:— 1.22(1.15,1.29) 2.83
Pfizer NCT 00407745 —— 1.16 (1.09, 1.25) 2.74
Subtotal (I-squared = 85.9%, p = 0.000) <> 1.23(1.16, 1.31) 28.47
. 1
Overall (I-squared = 81.8%, p = 0.000) <> 1.25(1.21, 1.29) 100.00
NOTE: Weights are from random effects analysis :

I I I

1 1.25 15 1.75
Favors Placebo Favors Study Drug
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Test (s) of heterogeneity:
Heterogeneity degrees of

statistic freedom p I-squared** Tau-squared
Years 2001-2005 35.77 13 0.001 63.7% 0.0029
Years 2006-2008 104.47 14 0.000 86.6% 0.0118
Years 2009-2010 71.09 10 0.000 85.9% 0.0099
Overall 214.13 39 0.000 81.8% 0.0076

** I-squared: the variation in ES attributable to heterogeneity)

Note: between group heterogeneity not calculated;
only valid with inverse variance method

Significance test(s) of ES=1

Years 2001-2005 z= 10.67 p = 0.000
Years 2006-2008 z= 8.19 p = 0.000
Years 2009-2010 z= 6.41 p = 0.000
Overall z= 14.22 p = 0.000
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50% Pain Reduction-Placebo Group
by Flexibility of Dosing

Relative %

Study Risk (95% CI) Weight
Fixed Dosing :
Arezzo + 1.27 (1.16, 1.38) 2.49
Ziegler —— 1.26 (1.14, 1.38) 242
Vilholm ——— 1.38(1.15, 1.65) 1.48
Dworkin —_—— 1.22 (112, 1.33) 254
PXN110448 —— 1.34 (1.23, 1.45) 2.59
Richter —0—: 1.18 (1.09, 1.28) 2.62
Irving —_— 1.12 (1.03, 1.23) 251
NNP 30005 —_—— 1.25 (1.15, 1.37) 2.50
van Seventer —— 1 1.08 (1.02, 1.14) 2.90
Yasuda — 1.22 (1.15, 1.29) 2.83
Satoh —_—— 1.24 (1.16, 1.33) 273
Pfizer 81071 : —_—— 1.41 (1.31, 1.53) 2.65
Tolle —— 1.35 (1.23, 1.48) 2.47
Rowbotham | —— 1.41(1.27,1.57) 232
Eisenberg — . 1.26 (1.05, 1.50) 1.55
Rosenstock ——t 1.15 (1.06, 1.25) 2.58
Pfizer 81120 ——t 1.17 (1.09, 1.25) 2.70
Sabatowski —— : 1.10 (1.03, 1.18) 2.78
Raskin —— 1.35 (1.24, 1.47) 255
Pfizer 1008-040 —_—r—— 1.35(1.17, 1.56) 1.88
NNP 30004 —r—— 1.31(1.19, 1.44) 243
Shaibani —_—— 1.30(1.17, 1.45) 227
Goldstein ——— 1.30 (1.19, 1.41) 259
Rice —0—: 1.15 (1.08, 1.23) 2.76
Pfizer 1008-040 I_._ 1.35(1.17, 1.56) 1.88
Wernicke —|—.— 1.31(1.20, 1.42) 257
Lesser ——— 1.19 (1.10, 1.29) 2.66
Subtotal (I-squared = 72.0%, p = 0.000) <> 1.25 (1.21, 1.29) 66.25

1
Flexible Dosing !
Pfizer AO081030 : —— 1.49 (1.37, 1.61) 2.58
Dogra —.-|— 1.20(1.10, 1.31) 253
Pfizer 81063 —r 1.22(1.13,1.32) 2.66
Stacey ——t— 1.21 (1.11, 1.31) 2.60
Gao ! ——> 1.66(1.51,1.82) 2.44
Raskin —_—— 1.23 (1.14, 1.33) 2.65
Pfizer NCT 00407745 —0—: 1.16 (1.09, 1.25) 274
Serpell — 1.15 (1.09, 1.21) 2.88
Gordh — | 1.07 (1.02, 1.13) 2.92
Finnerup ——— 1 1.04 (0.96, 1.13) 2.61
Moon ——d 1.15 (1.07, 1.25) 2.63
Freynhagen B — 1.32 (1.18, 1.47) 2.26
Silver ' ——— 1.44 (1.29, 1.61) 2.25
Subtotal (I-squared = 89.9%, p = 0.000) <> 1.24 (1.16, 1.33) 33.75
. 1
Overall (I-squared = 81.8%, p = 0.000) Q) 1.25(1.21, 1.29) 100.00
NOTE: Weights are from random effects analysis :

I I I

o2

i
[N

Favors Placebo Favors Study Drug

59



Test (s) of heterogeneity:
Heterogeneity degrees of

statistic freedom p I-squared** Tau-squared
Fixed Dosing 92.72 26 0.000 72.0% 0.0046
Flexible Dosing 119.28 12 0.000 89.9% 0.0134
Overall 214.13 39 0.000 81.8% 0.0076

** I-squared: the variation in ES attributable to heterogeneity)

Note: between group heterogeneity not calculated;
only valid with inverse variance method

Significance test(s) of ES=1

Fixed Dosing z= 13.94 p = 0.000
Flexible Dosing z= 6.38 p = 0.000
Overall z= 14.22 p = 0.000
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50% Pain Reduction - Placebo Group
by Etiology of Pain

Relative %

Study Risk (95% CI) Weight
Diabetes !
Eisenberg _b_ 1.26 (1.05, 1.50) 155
Ziegler + 1.26 (114, 1.38) 242
Dogra _‘I_ 1.20 (1.10, 1.31) 253
Richter —0—|- 1.18 (1.09, 1.28) 2.62
Pfizer 1008-040 e — 1.35 (117, 1.56) 1.88
Tolle —— 1.35 (1.23, 1.48) 2.47
Satoh —— 1.24 (116, 1.33) 273
PXN110448 S — 1.34 (1.23, 1.45) 259
Arezzo e 1.27 (116, 1.38) 2.49
Pfizer A0081030 ! —— 1.49 (1.37, 1.61) 258
Rowbotham e S— 1.41 (127, 1.57) 232
Yasuda —0:— 1.22 (115, 1.29) 283
Rosenstock —_—— 1.15 (1.06, 1.25) 258
Goldstein —_—— 1.30 (119, 1.41) 2,59
Pfizer 1008-040 ——— 1.35 (117, 1.56) 188
Raskin pr—— 1.35 (1.24, 1.47) 255
Raskin —— 1.23 (114, 1.33) 2,65
Gao I —p 166 (1.51, 1.82) 244
NNP 30005 —— 1.25 (115, 1.37) 2550
Shaibani D 1.30 (117, 1.45) 227
Lesser —0—: 119 (1.10, 1.29) 2,66
Wernicke T‘_ 1.31(1.20, 1.42) 257
Pfizer 81071 | —— 1.41 (1.31, 1.53) 265
NNP 30004 ——— 1.31 (119, 1.44) 243
Subtotal (I-squared = 70.1%, p = 0.000) |<> 1.30(1.26, 1.34) 58.78

1
Postherpetic Neuralgia I
Rice — | 1.15 (108, 1.23) 276
Sabatowski —— ! 110 (1.03, 1.18) 2.78
Stacey —0:— 1.21(1.11,1.31) 2,60
Pfizer 81120 —‘—I 1.17 (109, 1.25) 2.70
Irving ——— | 1.12(1.03, 1.23) 251
van Seventer —— 1 1.08 (1.02, 1.14) 2.90
Dworkin — g 1.22(1.12,1.33) 254
Subtotal (I-squared = 41.7%, p = 0.113) < 114 (1.10,1.18) 1878
. 1
Diabetes or PHN I
Freynhagen —H— 1.32(1.18,1.47) 226
Subtotal (-squared = %, p = ) |<> 1.32 (1.18, 1.47) 226
X 1
Non-diabetic, Non-PHN 1
Gordh —— 1 1.07 (1.02, 1.13) 2.92
Finnerup e p— 1 1.04 (0.96, 1.13) 2,61
Vilholm —_—— 1.38 (.15, 1.65) 148
Pfizer 81063 —— 1.22(1.13,1.32) 2,66
Pfizer NCT 00407745 —p— 1.16 (1.09, 1.25) 274
Subtotal (I-squared = 76.6%, p = 0.002) <>l 1.15 (107, 1.23) 1241

1
Multiple Etiologies !
Silver : e o] 1.44 (129, 1.61) 225
Serpell — 1.15 (109, 1.21) 2.88
Moon —— 1.15 (1.07, 1.25) 263
Subtotal (I-squared = 85.6%, p = 0.001) -_ 1.23 (109, 1.39) 7.76
. 1
Overall (I-squared = 81.8%, p = 0.000) <> 1.25 (1.21, 1.29) 100.00
NOTE: Weights are from random effects analysis :

| | |

1 125 15 175
Favors Placebo Favors Study Drug
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Test (s) of heterogeneity:

Heterogeneity
statistic
Diabetes 76.90
Postherpetic Neuralg 10.29
Diabetes or PHN 0.00

Non-diabetic, Non-PH 17.10
Multiple Etiologies 13.87
Overall 214.13

degrees of
freedom

23
6
0
4
2

39

0
0.
0.

P

.000
.113

.002

001
000

I-squared**

70.
41.

76.
85.
81.

QO O O) o0 ~J
o° oo o° o

o

Tau-squared

0.0046
0.0009
0.0000
0.0049
0.0094
0.0076

** I-squared: the variation in ES attributable to heterogeneity)

Note: between group heterogeneity not calculated;
only valid with inverse variance method

Significance test(s) of ES=1

Diabetes z= 15
Postherpetic Neuralg z= 7
Diabetes or PHN z= 4
Non-diabetic, Non-PH z= 3
Multiple Etiologies z= 3
Overall z= 14

.56
.42
.99
.69
.40
.22

T 'C ‘0 ‘T 'O T

O O O O oo

.000
.000
.000
.000
.001
.000
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50% Pain Reduction - Placebo Group
by Percent Male

Relative %
Study Risk (95% ClI) Weight
< 47% male :
Vilholm —_— 1.38 (1.15, 1.65) 1.48
Pfizer AO081030 1 — 1.49 (1.37, 1.61) 2.58
Rice —— | 1.15 (1.08, 1.23) 2.76
Sabatowski —— | 1.10 (1.03, 1.18) 2.78
van Seventer —— ! 1.08 (1.02, 1.14) 2.90
Serpell —— | 1.15(1.09, 1.21) 2.88
Raskin :—0— 1.35 (1.24, 1.47) 255
Gordh —— | 1.07 (1.02, 1.13) 2.92
Dworkin —— 1.22(1.12, 1.33) 2.54
Irving —— | 1.12 (1.03, 1.23) 2,51
Subtotal (I-squared = 87.2%, p = 0.000) o 1.19 (1.12,1.27) 25.90
. 1
47-54% male !
Gao ! ——P  1.66 (151, 1.82) 2.44
Moon —0—: 1.15 (1.07, 1.25) 2.63
Raskin + 1.23 (1.14, 1.33) 2.65
Ziegler —— 1.26 (1.14, 1.38) 2.42
NNP 30004 —_—— 1.31(1.19, 1.44) 2.43
Pfizer 81120 ——t 1.17 (1.09, 1.25) 2.70
Silver | e 1.44 (1.29, 1.61) 2.25
NNP 30005 —— 1.25 (1.15, 1.37) 2.50
Freynhagen —_—t—— 1.32 (1.18, 1.47) 2.26
Subtotal (I-squared = 83.4%, p = 0.000) O 1.30 (1.21, 1.40) 22.28
) 1
55-60% male 1
Tolle —_—— 1.35(1.23, 1.48) 2.47
Stacey —_—— 1.21(1.11,1.31) 2.60
Rosenstock —d 1.15 (1.06, 1.25) 258
Pfizer 81071 | —— 1.41 (1.31, 1.53) 2.65
Shaibani B e 1.30 (1.17, 1.45) 2.27
Pfizer 1008-040 +0— 1.35(1.17, 1.56) 1.88
Pfizer 1008-040 + 1.35 (1.17, 1.56) 1.88
Dogra —T 1.20 (1.10, 1.31) 253
Rowbotham | —— 1.41 (1.27, 1.57) 2.32
Subtotal (I-squared = 65.0%, p = 0.004) o 1.30 (1.23, 1.37) 21.18
. 1
> 60% male !
Richter —— 1.18 (1.09, 1.28) 2.62
PXN110448 :—0— 1.34 (1.23, 1.45) 2.59
Wernicke - 1.31(1.20, 1.42) 2.57
Lesser —.T 1.19 (1.10, 1.29) 2.66
Goldstein —_— 1.30 (1.19, 1.41) 2.59
Arezzo —— 1.27 (1.16, 1.38) 2.49
Eisenberg e e 1.26 (1.05, 1.50) 1.55
Pfizer 81063 —— 1.22(1.13,1.32) 2.66
Satoh —_—— 1.24 (1.16, 1.33) 2.73
Yasuda — 1.22 (115, 1.29) 2.83
Pfizer NCT 00407745 —0—: 1.16 (1.09, 1.25) 2.74
Finnerup —_— \ 1.04 (0.96, 1.13) 261
Subtotal (I-squared = 61.3%, p = 0.003) <> 1.22 (1.18, 1.27) 30.64
. 1
Overall (I-squared = 81.8%, p = 0.000) <> 1.25(1.21, 1.29) 100.00
NOTE: Weights are from random effects analysis :
| | |
1 1.25 15 175
Favors Placebo Favors Study Drug
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Test (s) of heterogeneity:
Heterogeneity degrees of

statistic freedom p I-squared** Tau-squared
< 47% male 70.34 9 0.000 87.2% 0.0087
47-54% male 48.22 8 0.000 83.4% 0.0103
55-60% male 22.85 8 0.004 65.0% 0.0044
> 60% male 28.41 11 0.003 61.3% 0.0025
Overall 214.13 39 0.000 81.8% 0.0076

** I-squared: the variation in ES attributable to heterogeneity)

Note: between group heterogeneity not calculated;
only valid with inverse variance method

Significance test(s) of ES=1

< 47% male z= 5.48 p = 0.000
47-54% male z= 7.03 p = 0.000
55-60% male z= 9.29 o) 0.000
> 60% male z= 10.58 p 0.000
Overall z= 14.22 p = 0.000
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50% Pain Reduction - Placebo Group
by Study Design

Relative %

Study Risk (95% CI) Weight
Cross-over :
Gordh —— | 1.07 (1.02, 1.13) 2.92
Vilholm —_—— 1.38(1.15, 1.65) 1.48
Finnerup ——— 1 1.04 (0.96, 1.13) 2.61
Subtotal (I-squared = 73.6%, p = 0.023) Ol 1.11 (1.01, 1.23) 7.01

1
Parallel :
Silver | —— 1.44 (1.29, 1.61) 2.25
Stacey —r 1.21(1.11, 1.31) 2.60
Irving —— | 1.12 (1.03, 1.23) 251
Rice —— | 1.15 (1.08, 1.23) 2.76
NNP 30005 —— 1.25(1.15, 1.37) 2.50
Sabatowski —_—— : 1.10 (1.03, 1.18) 2.78
Tolle —— 1.35 (1.23, 1.48) 2.47
Pfizer NCT 00407745 —— 1.16 (1.09, 1.25) 274
Gao 1 ——> 1.66(1.51,1.82) 2.44
Raskin —— 1.35(1.24, 1.47) 2.55
Freynhagen —t———— 1.32(1.18, 1.47) 2.26
Eisenberg + 1.26 (1.05, 1.50) 1.55
Pfizer 1008-040 I_._ 1.35(1.17, 1.56) 1.88
Serpell —_— 1.15(1.09, 1.21) 2.88
Richter —_——r 1.18 (1.09, 1.28) 2.62
Pfizer 81071 | —— 1.41 (1.31, 1.53) 2.65
Satoh —_—— 1.24 (1.16, 1.33) 273
Rosenstock —_— 1.15 (1.06, 1.25) 2.58
Pfizer 1008-040 — 1.35(1.17, 1.56) 1.88
Ziegler + 1.26 (1.14, 1.38) 2.42
Wernicke —r—— 1.31(1.20, 1.42) 2.57
Pfizer 81120 ——t 1.17 (1.09, 1.25) 270
NNP 30004 —t— 1.31(1.19, 1.44) 2.43
Yasuda —— 1.22 (1.15, 1.29) 2.83
Raskin + 1.23(1.14, 1.33) 2.65
Goldstein —r.— 1.30(1.19, 1.41) 2.59
Moon —— 1.15 (1.07, 1.25) 2.63
Dworkin —t— 1.22(1.12, 1.33) 254
Dogra —l 1.20 (1.10, 1.31) 2.53
Rowbotham ! e 1.41 (1.27, 1.57) 2.32
Shaibani e 1.30 (1.17, 1.45) 227
Arezzo + 1.27 (1.16, 1.38) 2.49
Pfizer 81063 —r— 1.22 (1.13,1.32) 2.66
Lesser ——t— 1.19 (1.10, 1.29) 2.66
PXN110448 —_—— 1.34(1.23, 1.45) 2.59
Pfizer A0081030 ! —_—— 1.49 (1.37, 1.61) 2,58
van Seventer —— ! 1.08 (1.02, 1.14) 2.90
Subtotal (I-squared = 78.9%, p = 0.000) <> 1.26 (1.22, 1.29) 92.99
. 1
Overall (I-squared = 81.8%, p = 0.000) Q) 1.25(1.21, 1.29) 100.00
NOTE: Weights are from random effects analysis :

I I I

o2

Favors Placebo Favors Study Drug
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Test (s) of heterogeneity:
Heterogeneity degrees of

statistic freedom p I-squared** Tau-squared
Cross-over 7.58 2 0.023 73.6% 0.0054
Parallel 170.74 36 0.000 78.9% 0.0064
Overall 214.13 39 0.000 81.8% 0.0076

** I-squared: the variation in ES attributable to heterogeneity)

Note: between group heterogeneity not calculated;
only valid with inverse variance method

Significance test(s) of ES=1

Cross-over z= 2.08 p = 0.038
Parallel z= 15.13 p = 0.000
Overall z= 14.22 p = 0.000
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50% Pain Reduction - Placebo Group
by Baseline Pain Level in Placebo Group

Study

6.10-6.33

Pfizer 1008-040
NNP 30004
Rosenstock
Pfizer 81063
Silver

Pfizer 1008-040
Shaibani

Moon

Satoh

Subtotal (I-squared = 56.3%, p = 0.019)

6.34-6.58

Pfizer NCT 00407745

PXN110448

Pfizer A0081030

Arezzo

Rice

Tolle

Stacey

Dworkin

Subtotal (I-squared = 78.8%, p = 0.000)

<6.10

Vilholm

Yasuda

Wernicke

NNP 30005

Raskin

Goldstein

Gao

Finnerup

Subtotal (I-squared = 88.2%, p = 0.000)

>6.58

Irving

Lesser

van Seventer
Freynhagen
Eisenberg
Ziegler
Raskin
Richter
Sabatowski
Subtotal (I-squared = 63.6%, p = 0.005)

not reported

Serpell

Dogra

Pfizer 81071

Pfizer 81120

Rowbotham

Gordh

Subtotal (I-squared = 89.5%, p = 0.000)

Overall (I-squared = 81.8%, p = 0.000)

NOTE: Weights are from random effects analysis

Relative
Risk (95% CI)

1.35 (1.17, 1.56)
131 (1.19, 1.44)
1.15 (1.06, 1.25)
122 (1.13,1.32)
1.44 (1.29, 1.61)
1.35 (1.17, 1.56)
1.30 (1.17, 1.45)
1.15 (1.07, 1.25)
1.24 (1.16,1.33)
1.26 (1.20, 1.32)

1.16 (1.09, 1.25)
1.34 (1.23, 1.45)
1.49 (1.37, 1.61)
127 (1.16, 1.38)
115 (1.08, 1.23)
1.35 (1.23, 1.48)
121 (111, 1.31)
122 (1.12,1.33)
1.27 (1.19, 1.35)

1.38 (1.15, 1.65)
122 (1.15,1.29)
131 (1.20, 1.42)
1.25 (1.15, 1.37)
1.35 (1.24, 1.47)
130 (1.19, 1.41)
1.66 (151, 1.82)
1.04 (0.96, 1.13)
1.30 (1.19, 1.42)

112 (1.03, 1.23)
1.19 (1.10, 1.29)
1.08 (1.02, 1.14)
132 (1.18, 1.47)
1.26 (1.05, 1.50)
1.26 (1.14, 1.38)
123 (1.14,1.33)
1.18 (1.09, 1.28)
110 (1.03, 1.18)
118 (1.13, 1.23)

115 (1.09, 1.21)
1.20 (1.10, 1.31)
1.41 (131, 1.53)
117 (1.09, 1.25)
1.41 (127, 1.57)
107 (1.02, 1.13)
122 (1.12, 1.34)

125 (1.21, 1.29)

%
Weight

1.88
243
258
266
225
1.88
227
263
273
21.32

274
2559
258
2.49
276
247
260
254
20.76

148
283
257
250
255
259
244
261
1957

251
266
290
226
1.55
242
265
262
278
22.34

288
253
265
270
232
292
16.02

100.00

Favors Study Drug
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Test (s) of heterogeneity:
Heterogeneity degrees of

statistic freedom p I-squared** Tau-squared
6.10-6.33 18.31 8 0.019 56.3% 0.0029
6.34-6.58 33.02 7 0.000 78.8% 0.0062
< 6.10 59.49 7 0.000 88.2% 0.0142
> 6.58 21.97 8 0.005 63.6% 0.0029
not reported 47.59 5 0.000 89.5% 0.0106
Overall 214.13 39 0.000 81.8% 0.0076

** I-squared: the variation in ES attributable to heterogeneity)

Note: between group heterogeneity not calculated;
only valid with inverse variance method

Significance test(s) of ES=1

6.10-6.33 z= 9.56 p = 0.000
6.34-6.58 z= 7.54 P 0.000
< 6.10 z= 5.74 P 0.000
> 6.58 z= 7.04 p = 0.000
not reported z= 4.49 p = 0.000
Overall z= 14.22 p = 0.000
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50% Pain Reduction - Placebo Group
Pregabalin vs Not Pregabalin

Relative %

Study Risk (95% CI) Weight
Not Pregabalin :
Rice +I 1.15 (1.08, 1.23) 2.76
Vilholm —_—— 1.38(1.15, 1.65) 1.48
NNP 30004 —t—— 1.31(1.19, 1.44) 2.43
Gao 1 ——P 166 (1.51, 1.82) 2.44
Finnerup —— ! 1.04 (0.96, 1.13) 2.61
Yasuda —0:— 1.22 (1.15, 1.29) 2.83
Gordh —— | 1.07 (1.02, 1.13) 2.92
NNP 30005 —_—— 1.25 (1.15, 1.37) 2.50
Wernicke —t—— 1.31(1.20, 1.42) 2.57
Silver | —— 1.44 (1.29, 1.61) 2.25
Raskin —_—— 1.23(1.14, 1.33) 2.65
Goldstein —t— 1.30 (1.19, 1.41) 2.59
Irving —0—: 1.12(1.03, 1.23) 251
Pfizer 1008-040 —_—r—— 1.35(1.17, 1.56) 1.88
Serpell —_— | 1.15(1.09, 1.21) 2.88
Eisenberg —e 1.26 (1.05, 1.50) 1.55
Raskin —— 1.35 (1.24, 1.47) 2.55
Ziegler —— 1.26 (1.14, 1.38) 2.42
Rowbotham : —— 1.41(1.27,1.57) 2.32
Shaibani —_—r— 1.30(1.17, 1.45) 227
Dogra ——r— 1.20 (1.10, 1.31) 253
Subtotal (I-squared = 84.1%, p = 0.000) < 1.26 (1.20, 1.32) 50.95

1
Pregabalin :
Pfizer NCT 00407745 _._I 1.16 (1.09, 1.25) 2.74
Moon —.—| 1.15 (1.07, 1.25) 2.63
van Seventer —— 1 1.08 (1.02, 1.14) 2.90
Pfizer 81071 | —— 1.41(1.31, 1.53) 2.65
Tolle —— 1.35(1.23, 1.48) 2.47
Freynhagen —_—t— 1.32(1.18, 1.47) 2.26
Pfizer 81063 —0:— 1.22(1.13,1.32) 2.66
PXN110448 1—.— 1.34 (1.23, 1.45) 2.59
Arezzo —— 1.27 (1.16, 1.38) 2.49
Pfizer A0081030 | —— 1.49 (1.37, 1.61) 2.58
Rosenstock —— 1.15 (1.06, 1.25) 2.58
Pfizer 81120 —_— 1.17 (1.09, 1.25) 2.70
Sabatowski —— : 1.10 (1.03, 1.18) 2.78
Lesser —0—|— 1.19 (1.10, 1.29) 2.66
Stacey —_—— 1.21(1.11, 1.31) 2.60
Satoh —_—— 1.24 (1.16, 1.33) 273
Richter — 1.18 (1.09, 1.28) 2.62
Dworkin —_— 1.22 (1.12, 1.33) 2.54
Pfizer 1008-040 I—.— 1.35(1.17, 1.56) 1.88
Subtotal (I-squared = 79.6%, p = 0.000) ¢ 1.23 (1.18, 1.28) 49.05
. 1
Overall (I-squared = 81.8%, p = 0.000) Q) 1.25(1.21, 1.29) 100.00
NOTE: Weights are from random effects analysis :

[ [ [

o2

Favors Placebo Favors Study Drug
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Test (s) of heterogeneity:
Heterogeneity degrees of

statistic freedom p I-squared** Tau-squared
Not Pregabalin 125.64 20 0.000 84.1% 0.0096
Pregabalin 88.22 18 0.000 79.6% 0.0062
Overall 214.13 39 0.000 81.8% 0.0076

** I-squared: the variation in ES attributable to heterogeneity)

Note: between group heterogeneity not calculated;
only valid with inverse variance method

Significance test(s) of ES=1

Not Pregabalin z= 9.70 p = 0.000
Pregabalin z= 10.28 p = 0.000
Overall z= 14.22 p = 0.000
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Appendix B. Forest Plots and Heterogeneity Statistics for 50 Percent Pain
Reduction (Relative Risk)

50% Pain Reduction
by Drug Category

Relative %

Study Risk (95% CI) Weight
AEDs !
NNP 30004 —— | 0.91 (0.61, 1.38) 2.92
Eisenberg L L g 2.20(0.92, 5.24) 115
Raskin —— 1.69 (1.12, 2.53) 2.94
Vilholm — —: 1.00 (0.45, 2.24) 128
Dogra —_—— 1.91 (1.08, 3.39) 2.05
Shaibani —t——— 1.25(0.81, 1.92) 2.79
Ziegler ———— 1.21(0.76, 1.91) 2,63
Finnerup L r $ 1.00(0.07, 15.08) 0.15
NNP 30005 —_—— 1.07 (0.68, 1.67) 2.67
Silver —— 1.13(0.74, 1.72) 2.85
Subtotal (I-squared = 1.3%, p = 0.426) <>t 1.25(1.07, 1.47) 21.43

1
Gabapentin !
Gordh — 1.57 (0.64, 3.89) 1.07
Serpell - 1,51 (0.92, 2.50) 2.39
Irving — 2.30 (1.02, 5.20) 127
Rice . 2.36 (1.42, 3.91) 237
Subtotal (I-squared = 0.0%, p = 0.601) <> 1.90 (1.40, 2.58) 7.10
. 1
Pregabalin
Pfizer 1008-040 ————— 1.32(0.77, 2.26) 2.20
Lesser s 2.68 (1.69, 4.25) 2,61
Richter —te e 2.07 (1.23, 3.50) 228
Pfizer AO081030 —t— ! 1.08(0.84, 1.39) 4.04
Moon —'0— 1.83(1.00, 3.35) 192
PXN110448 —_——T : 0.73(0.42, 1.25) 2.19
Pfizer 81063 —_—— 1.17 (0.71, 1.94) 2.39
Pfizer 81120 —— 1.97 (1.20, 3.25) 241
Pfizer NCT 00407745 —— 1.94 (1.13, 3.32) 221
Tolle —p— 1.45 (1.04, 2.02) 3.46
Freynhagen —_—— 1.81(1.20, 2.73) 292
Pfizer 81071 —— | 1.10(0.85, 1.43) 3.95
Satoh [ e g 1.43(0.97, 2.11) 3.05
Dworkin e g 2.33(1.45, 3.76) 252
van Seventer I —— 4.01 (1.92, 8.36) 147
Rosenstock J—.— 2.76 (1.46, 5.23) 179
Arezzo :—0— 2.07 (1.33, 3.23) 2.72
Stacey — 2.31 (1.46, 3.65) 2.62
Sabatowski —l—._ 2.71 (1.34, 5.49) 1.56
Subtotal (I-squared = 65.4%, p = 0.000) < 1.71 (1.4, 2.05) 48.30
. 1
SNRIs 1
Wernicke —_— 1.78 (1.27, 2.50) 3.39
Raskin — 1.48(1.08, 2.03) 356
Rowbotham —p— 162 (1.14, 2.32) 328
Goldstein — e 1.84 (1.32, 2.56) 3.44
Yasuda L— 1.98 (1.39, 2.84) 3.26
Gao —_! 1.07 (0.82, 1.38) 4.00
Subtotal (I-squared = 57.3%, p = 0.039) ¢ 1.57(1.28, 1.92) 20.93
: 1
TCAs \
Pfizer 1008-040 —_— 1.42(0.83, 2.41) 224
Subtotal (I-squared = .%, p = .) L 1.42 (0.83, 2.41) 224
. 1
Overall (I-squared = 52.7%, p = 0.000) ¢ 1.57 (1.42, 1.75) 100.00
NOTE: Weights are from random effects analysis :

[ | 11
2 4 6 81 2 4 6 8
Favors Placebo Favors Study Drug
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Test (s) of heterogeneity:
Heterogeneity degrees of

statistic freedom p I-squared** Tau-squared
AEDs 9.12 9 0.426 1.3% 0.0009
Gabapentin 1.86 3 0.601 0.0% 0.0000
Pregabalin 52.07 18 0.000 65.4% 0.0945
SNRIs 11.72 5 0.039 57.3% 0.0363
TCAs 0.00 0 . .8 0.0000
Overall 82.39 39 0.000 52.7% 0.0550

** I-squared: the variation in ES attributable to heterogeneity)

Note: between group heterogeneity not calculated;
only valid with inverse variance method

Significance test(s) of ES=1

AEDs z= 2.73 p = 0.006
Gabapentin z= 4.10 o) 0.000
Pregabalin z= 5.97 o) 0.000
SNRIs z= 4.36 p = 0.000
TCAs z= 1.28 p = 0.199
Overall z= 8.44 p = 0.000
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50% Pain Reduction

by Length of Treatment

Relative %

Study Risk (95% Cl) Weight
< 8 weeks :
Rice I—O— 2.36 (1.42, 3.91) 237
Irving - 2.30 (1.02, 5.20) 127
Stacey —— 2.31 (1.46, 3.65) 2.62
Vilholm —_—— 1.00 (0.45, 2.24) 1.28
Gordh —_—— 1.57 (0.64, 3.89) 1.07
Lesser | m—s 2.68 (1.69, 4.25) 2,61
Eisenberg e e 2.20 (0.92, 5.24) 115
Finnerup L L % 1.00(0.07, 15.08) 0.15
Rowbotham —_— 1.62 (1.14, 2.32) 328
Richter —:0— 2,07 (1.23, 3.50) 2.28
Subtotal (I-squared = 0.0%, p = 0.620) <> 2.00 (1.67, 2.40) 18.08
: 1
8 weeks 1
Dworkin —— 2.33 (1.45, 3.76) 252
Pfizer 1008-040 ———— 1.42 (0.83, 2.41) 224
Rosenstock e e 2.76 (1.46, 5.23) 179
Moon [—t—— 1.83 (1.0, 3.35) 1.92
Sabatowski —_— 2.71 (1.34, 5.49) 1.56
Serpell -+ 151 (0.92, 2.50) 2.39
Pfizer 1008-040 —_— 1.32 (0.77, 2.26) 2.20
Subtotal (I-squared = 9.3%, p = 0.358) <> 1.84 (1.47, 2.30) 1461
. 1
9-13 weeks |
Freynhagen —_——— 1.81(1.20, 2.73) 2.92
Wernicke — 1.78 (1.27, 2.50) 339
Raskin —_—— 1.48 (1.08, 2.03) 356
Goldstein —t— 1.84 (1.32, 256) 344
Gao —— : 1.07 (0.82, 1.38) 4.00
Raskin —IO— 1.69 (1.12, 2.53) 2.94
Pfizer 81063 ——T 1.17 (0.71, 1.94) 2.39
Tolle —r— 1.45 (1.04, 2.02) 3.46
Pfizer AO081030 - | 1.08 (0.84, 1.39) 404
Pfizer 81071 —— | 1.10 (0.85, 1.43) 3.95
Arezzo e ] 2.07 (1.33,3.23) 272
Yasuda —_—— 1.98 (1.39, 2.84) 3.26
Satoh —e— 1.43 (0.97, 2.11) 305
van Seventer : —— 4.01 (1.92, 8.36) 1.47
Pfizer 81120 —e 1.97 (1.20, 3.25) 241
Subtotal (I-squared = 60.0%, p = 0.001) <> 154 (1.33,1.78) 47.00
- 1
> 13 weeks 1
PXN110448 ———t— | 0.73 (0.42, 1.25) 2.19
Silver el 1.13 (0.74, 1.72) 2.85
Pfizer NCT 00407745 ——— 1.94 (1.13, 3.32) 221
Dogra D — 1.91 (1.08, 3.39) 2,05
Ziegler —-0+ 1.21(0.76, 1.91) 2.63
Shaibani ——OI— 1.25(0.81, 1.92) 279
NNP 30005 —_— 1.07 (0.68, 1.67) 2.67
NNP 30004 —t— | 0.91 (0.61, 1.38) 2,92
Subtotal (I-squared = 35.4%, p = 0.146) 1 1.18(0.96, 1.45) 20.31
. 1
Overall (I-squared =52.7%, p = 0.000) o 1.57 (1.42, 1.75) 100.00
NOTE: Weights are from random effects analysis :

L [ (L

6 8 1 2 4 6

Favors Study Drug
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Test (s) of heterogeneity:
Heterogeneity degrees of

statistic freedom p I-squared** Tau-squared
< 8 weeks 7.16 9 0.620 0.0% 0.0000
8 weeks 6.62 6 0.358 9.3% 0.0084
9-13 weeks 35.01 14 0.001 60.0% 0.0482
> 13 weeks 10.84 7 0.146 35.4% 0.0315
Overall 82.39 39 0.000 52.7% 0.0550

** I-squared: the variation in ES attributable to heterogeneity)

Note: between group heterogeneity not calculated;
only valid with inverse variance method

Significance test(s) of ES=1

< 8 weeks z= 7.53 p = 0.000
8 weeks z= 5.38 p = 0.000
9-13 weeks z= 5.70 P 0.000
> 13 weeks z= 1.57 P 0.116
Overall z= 8.44 p = 0.000
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by Publication Status

50% Pain Reduction

Relative %

Study Risk (95% CI) Weight
Published !
Wernicke —1lo— 1.78 (1.27, 2.50) 3.39
Raskin — 1.48 (1.08, 2.03) 356
NNP 30005 —— 1.07 (0.68, 1.67) 2.67
Irving e e 2.30 (1.02, 5.20) 1.27
Arezzo —_ 2.07 (1.33,3.23) 272
Eisenberg Tt 2.20 (0.92, 5.24) 115
Finnerup € . 3> 1.00 (0.07, 15.08) 0.15
Silver — L 1.13(0.74, 1.72) 2.85
Tolle —0:— 1.45 (1.04, 2.02) 3.46
Gao —— 1.07 (0.82, 1.38) 4.00
Ziegler —_—— 1.21(0.76, 1.91) 2.63
Shaibani ——— 1.25(0.81, 1.92) 2.79
Vilholm —_—— 1.00 (0.45, 2.24) 1.28
Dogra B a— 1.91 (1.08, 3.39) 2.05
Lesser :—0— 2.68 (1.69, 4.25) 261
Yasuda -— 1.98 (1.39, 2.84) 3.26
Stacey — 2.31 (1.46, 3.65) 2.62
Moon —r—— 1.83 (1.00, 3.35) 1.92
Serpell —— 1.51 (0.92, 2.50) 2.39
Goldstein ——— 1.84 (1.32, 2.56) 3.44
Gordh —_—— 1.57 (0.64, 3.89) 1.07
Rosenstock :—0— 2.76 (1.46, 5.23) 1.79
Sabatowski —_—— 2.71 (1.34, 5.49) 1.56
van Seventer | —— 4,01 (1.92, 8.36) 1.47
Raskin —— 1.69 (1.12, 2.53) 2.94
Dworkin ——— 2.33 (1.45, 3.76) 252
Rowbotham —— 1.62 (1.14,2.32) 3.28
Rice e 2.36 (1.42, 3.91) 237
Freynhagen —:0— 1.81(1.20, 2.73) 2.92
Satoh —— 1.43(0.97, 2.11) 3.05
NNP 30004 —_— 0.91 (0.61, 1.38) 2.92
Richter —_——— 2.07 (1.23, 3.50) 2.28
Subtotal (I-squared = 46.0%, p = 0.003) Lo 1.67 (1.49, 1.87) 78.37

1
Unpublished !
Pfizer 1008-040 ——0:— 1.32(0.77, 2.26) 2.20
Pfizer AO081030 -, 1.08 (0.84, 1.39) 4.04
PXN110448 —_—— 0.73 (0.42, 1.25) 2.19
Pfizer 81063 —_——— 1.17 (0.71, 1.94) 2.39
Pfizer 81120 —_——— 1.97 (1.20, 3.25) 2.41
Pfizer 1008-040 ——— 1.42 (0.83, 2.41) 224
Pfizer 81071 —— : 1.10 (0.85, 1.43) 3.95
Pfizer NCT 00407745 —_— 1.94 (1.13,3.32) 221
Subtotal (I-squared = 40.2%, p = 0.110) <>, 1.24 (1.02, 1.50) 21.63
. 1
Overall (I-squared = 52.7%, p = 0.000) Log 1.57 (1.42, 1.75) 100.00
NOTE: Weights are from random effects analysis :

[ [ T
2 4 6 81 2 4 6 8
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Test (s) of heterogeneity:
Heterogeneity degrees of

statistic freedom p I-squared** Tau-squared
Published 57.36 31 0.003 46.0% 0.0445
Unpublished 11.71 7 0.110 40.2% 0.0294
Overall 82.39 39 0.000 52.7% 0.0550

** I-squared: the variation in ES attributable to heterogeneity)

Note: between group heterogeneity not calculated;
only valid with inverse variance method

Significance test(s) of ES=1

Published z= 8.91 p = 0.000
Unpublished z= 2.16 p = 0.030
Overall z= 8.44 p = 0.000
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50% Pain Reduction

by Year of Publication/Completion

Relative %
Study Risk (95% Cl) Weight
Years 2001-2005 !
Eisenberg -—H— 2.20 (0.92, 5.24) 115
Rice :—0— 2.36 (1.42, 3.91) 2.37
Serpell —— 1.51 (0.92, 2.50) 2.39
Dworkin ——— 2.33 (1.45, 3.76) 252
Rowbotham —— 1.62 (1.14,2.32) 3.28
Raskin —— 1.69 (1.12, 2.53) 2.94
Rosenstock s ] 2.76 (1.46, 5.23) 179
Sabatowski . S— 2.71 (1.34, 5.49) 1.56
Lesser : ——— 2.68 (1.69, 4.25) 2.61
Richter —_—— 2.07 (1.23, 3.50) 2.28
Raskin — 1.48 (1.08, 2.03) 3.56
Freynhagen —_—— 1.81(1.20, 2.73) 2.92
Goldstein —t—— 1.84 (1.32, 2.56) 3.44
Dogra e o] 1.91 (1.08, 3.39) 2.05
Subtotal (I-squared = 0.0%, p = 0.662) :() 1.89 (1.67, 2.13) 34.85
Years 2006-2008 :
van Seventer | —— 4.01 (1.92, 8.36) 1.47
Wernicke —— 1.78 (1.27, 2.50) 3.39
Pfizer 1008-040 —t— 1.42 (0.83, 2.41) 2.24
Pfizer 1008-040 —— e 1.32 (0.77, 2.26) 2.20
NNP 30005 ——l 1.07 (0.68, 1.67) 2.67
Pfizer 81071 —t— : 1.10 (0.85, 1.43) 395
Silver —_—r— 1.13 (0.74, 1.72) 2.85
NNP 30004 —_—— 0.91 (0.61, 1.38) 2.92
Pfizer AO081030 —— | 1.08 (0.84, 1.39) 4.04
Tolle —r— 1.45 (1.04, 2.02) 3.46
Arezzo —t—e 2.07 (1.33, 3.23) 2.72
Vilholm e e 1.00 (0.45, 2.24) 1.28
Gordh ——+— 157 (0.64, 3.89) 1.07
Pfizer 81063 —_t— 1.17 (0.71, 1.94) 2.39
Stacey —— 2.31 (1.46, 3.65) 2.62
Subtotal (I-squared = 55.4%, p = 0.005) < 1.38 (1.17, 1.63) 39.28
. 1
Years 2009-2010 1
Irving e ] 2.30 (1.02, 5.20) 1.27
PXN110448 —_—— ! 0.73 (0.42, 1.25) 219
Shaibani ——0:— 1.25 (0.81, 1.92) 2.79
Finnerup € T % 1.00(0.07, 15.08) 0.15
Pfizer 81120 ——— 1.97 (1.20, 3.25) 2.41
Ziegler —— 1.21 (0.76, 1.91) 2.63
Moon ] 1.83 (1.00, 3.35) 1.92
Gao —— | 1.07 (0.82, 1.38) 4.00
Yasuda - 1.98 (1.39, 2.84) 3.26
Satoh —0:— 1.43(0.97, 2.11) 3.05
Pfizer NCT 00407745 —_—— 1.94 (1.13, 3.32) 2.21
Subtotal (I-squared = 49.1%, p = 0.033) > 1.43 (1.17, 1.76) 25.87
. |
Overall (I-squared =52.7%, p = 0.000) o 1.57 (1.42, 1.75) 100.00
NOTE: Weights are from random effects analysis :
L I L
2 4 6 81 2 4 6 8
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Test (s) of heterogeneity:
Heterogeneity degrees of

statistic freedom p I-squared** Tau-squared
Years 2006-2008 31.38 14 0.005 55.4% 0.0558
Years 2001-2005 10.39 13 0.662 0.0% 0.0000
Years 2009-2010 19.66 10 0.033 49.1% 0.0535
Overall 82.39 39 0.000 52.7% 0.0550

** I-squared: the variation in ES attributable to heterogeneity)

Note: between group heterogeneity not calculated;
only valid with inverse variance method

Significance test(s) of ES=1

Years 2006-2008 z= 3.75 p = 0.000
Years 2001-2005 z= 10.29 p = 0.000
Years 2009-2010 z= 3.43 p = 0.001
Overall z= 8.44 p = 0.000
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50% Pain Reduction
by Flexibility of Dosing

Relative %
Study Risk (95% CI) Weight
Fixed Dosing !
Arezzo —t—— 2.07 (1.33, 3.23) 2.72
Ziegler —-0+ 1.21 (0.76, 1.91) 263
Vilholm _0—|— 1.00 (0.45, 2.24) 1.28
Dworkin p—— 2.33 (1.45, 3.76) 252
PXN110448 — | 0.73 (0.42, 1.25) 219
Richter ——— 2.07 (1.23, 3.50) 2.28
Irving . g 2.30 (1.02, 5.20) 1.27
NNP 30005 —‘.—L 1.07 (0.68, 1.67) 2.67
van Seventer : —e 4.01 (1.92, 8.36) 1.47
Yasuda - 1.98 (1.39, 2.84) 3.26
Satoh —— 1.43(0.97, 2.11) 3.05
Pfizer 81071 —— | 1.10 (0.85, 1.43) 3.95
Tolle —— 1.45 (1.04, 2.02) 3.46
Rowbotham —_—— 1.62 (1.14,2.32) 3.28
Eisenberg -—:—0— 2.20 (0.92, 5.24) 1.15
Rosenstock I—Q— 2.76 (1.46, 5.23) 1.79
Pfizer 81120 —|—._ 1.97 (1.20, 3.25) 241
Sabatowski —_—— 2.71 (1.34, 5.49) 1.56
Raskin —— 1.48 (1.08, 2.03) 3.56
Pfizer 1008-040 —_ 1.32(0.77, 2.26) 2.20
NNP 30004 —_—r ! 0.91 (0.61, 1.38) 2.92
Shaibani ——0:— 1.25 (0.81, 1.92) 2.79
Goldstein —_— 1.84 (1.32, 2.56) 3.44
Rice T 2.36 (1.42,3.91) 237
Pfizer 1008-040 —_—— 1.42 (0.83, 2.41) 2.24
Wernicke — 1.78 (1.27, 2.50) 3.39
Lesser | —— 2.68 (1.69, 4.25) 2.61
Subtotal (I-squared = 55.6%, p = 0.000) ? 1.63(1.42, 1.86) 68.46
Flexible Dosing :
Pfizer AO081030 - 1.08 (0.84, 1.39) 4.04
Dogra —_—— 1.91 (1.08, 3.39) 2.05
Pfizer 81063 —_— 1.17 (0.71, 1.94) 2.39
Stacey L 2.31 (1.46, 3.65) 2.62
Gao —— ! 1.07 (0.82, 1.38) 4.00
Raskin —:0— 1.69 (1.12, 2.53) 294
Pfizer NCT 00407745 -_— 1.94 (1.13,3.32) 221
Serpell +—— 1.51 (0.92, 2.50) 239
Gordh ——— 1.57 (0.64, 3.89) 1.07
Finnerup € + $ 1.00 (0.07, 15.08) 0.15
Moon [—— 1.83 (1.00, 3.35) 1.92
Freynhagen —LQ— 1.81 (1.20, 2.73) 2.92
Silver —0—: 1.13 (0.74, 1.72) 2.85
Subtotal (I-squared = 40.2%, p = 0.066) <> 1.45(1.23,1.71) 31.54
. 1
Overall (I-squared = 52.7%, p = 0.000) [0] 1.57 (1.42, 1.75) 100.00
NOTE: Weights are from random effects analysis :
L I L
4 6 81 2 4 6 8
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Test (s) of heterogeneity:
Heterogeneity degrees of

statistic freedom p I-squared** Tau-squared
Fixed Dosing 58.61 26 0.000 55.6% 0.0632
Flexible Dosing 20.08 12 0.066 40.2% 0.0336
Overall 82.39 39 0.000 52.7% 0.0550

** I-squared: the variation in ES attributable to heterogeneity)

Note: between group heterogeneity not calculated;
only valid with inverse variance method

Significance test(s) of ES=1

Fixed Dosing z= T7.21 p = 0.000
Flexible Dosing z= 4.40 p = 0.000
Overall z= 8.44 p = 0.000
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59% Pain Reduction

by Etiology of Pain

Relative %
Study Risk (95% Cl) Weight
Diabetes I
Eisenberg — 2.20(0.92, 5.24) 115
Ziegler ——de 1.21(0.76, 1.91) 2,63
Dogra —_——— 1.91 (1.08, 3.39) 2.05
Richter —:.— 2.07 (1.23, 3.50) 2.28
Pfizer 1008-040 — —.I— 1.42(0.83, 2.41) 2.24
Tolle —.|— 1.45 (1.04, 2.02) 3.46
Satoh —— 1.43(0.97, 2.11) 3.05
PXN110448 — | 0.73 (0.42, 1.25) 2.19
Arezzo e o] 2.07(1.33,3.23) 272
Pfizer AO081030 —— | 1.08 (0.84, 1.39) 4.04
Rowbotham —— 162 (1.14, 2.32) 3.28
Yasuda —_—— 1.98 (1.39, 2.84) 3.26
Rosenstock — 2.76 (1.46, 5.23) 179
Goldstein B 1.84 (1.32, 2.56) 3.44
Pfizer 1008-040 — —0:— 1.32(0.77, 2.26) 2.20
Raskin —_—r 1.48 (1.08, 2.03) 3.56
Raskin —— 1.69 (1.12, 2.53) 2.94
Gao 1 1.07 (0.82, 1.38) 4.00
NNP 30005 —-u_—r 1.07 (0.68, 1.67) 2,67
Shaibani e 1.25(0.81, 1.92) 2.79
Lesser | m—— 2.68 (1.69, 4.25) 2561
Wernicke 1.78 (1.27, 2.50) 3.39
Pfizer 81071 —t— | 1.10(0.85, 1.43) 3.95
NNP 30004 —t— | 0.91 (0.61, 1.38) 2.92
Subtotal (I-squared = 56.3%, p = 0.000) q 1.46 (1.29, 1.65) 68.61
: 1
Postherpetic Neuralgia 1
Rice . 2.36 (142, 3.91) 2.37
Sabatowski —_—— 2.71(1.34,5.49) 156
Stacey p—— 2.31(1.46, 3.65) 2,62
Pfizer 81120 e o] 1.97 (1.0, 3.25) 2.41
Irving S o 2.30 (1.02, 5.20) 1.27
van Seventer | —— 4.01 (1.92, 8.36) 147
Dworkin e a] 2.33(1.45, 3.76) 252
Subtotal (-squared = 0.0%, p = 0.853) : > 2.40 (1.94, 2.96) 14.22
Diabetes or PHN :
Freynhagen e e 1.81(1.20, 2.73) 2.92
Subtotal (I-squared = .%, p=.) ¢ 1.81(1.20, 2.73) 292
: 1
Non-diabetic, Non-PHN 1
Gordh —_—— 1.57 (0.64, 3.89) 1.07
Finnerup ¢ 1.00 (0.07, 15.08) 0.15
Vilholm . g ] 1.00 (0.45, 2.24) 1.28
Pfizer 81063 ——d 117 (0.71, 1.94) 2.39
Pfizer NCT 00407745 e 1.94(1.13,3.32) 221
Subtotal (I-squared = 0.0%, p = 0.615) Q 1.40 (1.02, 1.91) 7.10
X I
Multiple Etiologies 1
Silver ——T 1.13(0.74,1.72) 2.85
Serpell —— 151 (0.92, 2.50) 2.39
Moon e 1.83(1.00, 3.35) 1.92
Subtotal (I-squared = 0.0%, p = 0.405) <> 1.38(1.04, 1.84) 7.16
. I
Overall (I-squared = 52.7%, p = 0.000) < 157 (1.42, 1.75) 100.00
NOTE: Weights are from random effects analysis :
| | | |
2 4 8 1 2 4 6
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Test (s) of heterogeneity:

Heterogeneity
statistic
Diabetes 52.58
Postherpetic Neuralg 2.64
Diabetes or PHN 0.00

Non-diabetic, Non-PH 2.67
Multiple Etiologies 1.81
Overall 82.39

degrees of
freedom

23
6
0
4
2

39

0
0.
0.

P

.000
.853

.615

405
000

I-squared**

[@3N08]

o

oe

oe

52.

~N O O
oe

o

o

Tau-squared

0.0502
0.0000
0.0000
0.0000
0.0000
0.0550

** I-squared: the variation in ES attributable to heterogeneity)

Note: between group heterogeneity not calculated;
only valid with inverse variance method

Significance test(s) of ES=1

Diabetes z=
Postherpetic Neuralg z=
Diabetes or PHN z=

Non-diabetic, Non-PH z=
Multiple Etiologies z=
Overall 7=

0N NN OO

.00
.10
.84
.11
.22
.44

T 'C ‘0 ‘T 'O T

O O O O oo

.000
.000
.005
.035
.026
.000
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50% Pain Reduction
by Percent Males

Relative %
Study Risk (95% Cl) Weight
< 47% male :
Vilholm —ib—l 1.00 (0.45, 2.24) 1.28
Pfizer AO081030 -, 1.08 (0.84, 1.39) 4.04
Rice -—— 2.36 (1.42, 3.91) 237
Sabatowski —_—— 2.71 (1.34, 5.49) 156
van Seventer | —— 4.01 (1.92, 8.36) 147
Serpell e 151 (0.92, 2.50) 2.39
Raskin —— 1.48 (1.08, 2.03) 356
Gordh ————— 157 (0.64, 3.89) 1.07
Dworkin —— 2.33 (145, 3.76) 252
Irving — 2.30 (1.02, 5.20) 127
Subtotal (I-squared = 63.0%, p = 0.004) <> 1.79 (1.36, 2.35) 2153
47-54% male :
Gao —— | 1.07 (0.82, 1.38) 4.00
Moon - 1.83 (1.00, 3.35) 1.92
Raskin —— 1.69 (1.12, 2.53) 294
Ziegler —_—— 1.21(0.76, 1.91) 2.63
NNP 30004 —_—— ! 0,91 (0.61, 1.38) 292
Pfizer 81120 —:0— 1.97 (1.20, 3.25) 241
Silver —_—— 1.13(0.74,1.72) 2.85
NNP 30005 —— 1.07 (0.68, 1.67) 2.67
Freynhagen —_—— 1.81(1.20, 2.73) 2.92
Subtotal (I-squared = 44.2%, p = 0.073) > 1.31 (1.09, 1.58) 25.26
. 1
55-60% male |
Tolle —— 1.45 (1.04, 2.02) 346
Stacey —— 2.31 (1.46, 3.65) 262
Rosenstock :—.— 2.76 (1.46,5.23) 1.79
Pfizer 81071 -1—, 1.10 (0.85, 1.43) 3.95
Shaibani ———T 1.25 (0.81, 1.92) 279
Pfizer 1008-040 e 1.32 (0.77, 2.26) 2.20
Pfizer 1008-040 ——r— 1.42 (0.83, 2.41) 2.24
Dogra —_—— 1.91 (1.08, 3.39) 2.05
Rowbotham — 1,62 (1.14, 2.32) 3.28
Subtotal (I-squared = 42.5%, p = 0.084) <P 153 (1.27, 1.84) 24.39
> 60% male !
Richter —:0— 2.07 (1.23, 3.50) 2.28
PXN110448 —— 0.73 (0.42, 1.25) 219
Wernicke —_—— 1.78 (1.27, 2.50) 3.39
Lesser | — 2.68 (1.69, 4.25) 2,61
Goldstein —_ 1.84 (1.32, 2.56) 3.44
Arezzo —_—— 2,07 (1.33,3.23) 272
Eisenberg —————e 2.20(0.92,5.24) 115
Pfizer 81063 ———— 117 (0.71, 1.94) 239
Satoh + 1.43(0.97, 2.11) 305
Yasuda I—O— 1.98 (1.39, 2.84) 3.26
Pfizer NCT 00407745 —_— 1.94 (1.13, 3.32) 221
Finnerup € - $ 1.00(0.07, 15.08) 0.15
Subtotal (I-squared = 41.8%, p = 0.063) < 1.72 (1.44, 2.07) 28.83
. 1
Overall (I-squared =52.7%, p = 0.000) o 1.57 (1.42,1.75) 100.00
NOTE: Weights are from random effects analysis :
L [ [
2 4 6 81 2 4 6 8
Favors Placebo Favors Study Drug
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Test (s) of heterogeneity:
Heterogeneity degrees of

statistic freedom p I-squared** Tau-squared
< 47% male 24.36 9 0.004 63.0% 0.1074
47-54% male 14.33 8 0.073 44.2% 0.0349
55-60% male 13.91 8 0.084 42.5% 0.0335
> 60% male 18.90 11 0.063 41.8% 0.0400
Overall 82.39 39 0.000 52.7% 0.0550

** I-squared: the variation in ES attributable to heterogeneity)

Note: between group heterogeneity not calculated;
only valid with inverse variance method

Significance test(s) of ES=1

< 47% male z= 4.19 p = 0.000
47-54% male z= 2.87 p = 0.004
55-60% male z= 4.41 o) 0.000
> 60% male z= 5.88 p 0.000
Overall z= 8.44 p = 0.000
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50% Pain Reduction
by Study Design

Relative %

Study Risk (95% CI) Weight
Cross-over !
Gordh ——+— 1.57 (0.64, 3.89) 1.07
Vilholm —_— 1.00 (0.45, 2.24) 1.28
Finnerup € T % 1.00 (0.07, 15.08) 0.15
Subtotal (I-squared = 0.0%, p = 0.758) -_ 1.21 (0.67, 2.18) 2.50

I
Parallel !
Silver —_——L 1.13(0.74, 1.72) 2.85
Stacey —— 2.31 (1.46, 3.65) 2.62
Irving —T 2.30 (1.02, 5.20) 1.27
Rice -—— 2.36 (1.42, 3.91) 2.37
NNP 30005 —_— 1.07 (0.68, 1.67) 2.67
Sabatowski —_—— 2.71 (1.34,5.49) 1.56
Tolle —— 1.45 (1.04, 2.02) 3.46
Pfizer NCT 00407745 —e—.— 1.94 (1.13, 3.32) 221
Gao —— | 1.07 (0.82, 1.38) 4.00
Raskin + 1.48 (1.08, 2.03) 3.56
Freynhagen —_— 1.81 (1.20, 2.73) 2.92
Eisenberg — 2.20(0.92, 5.24) 1.15
Pfizer 1008-040 ——— 1.32(0.77, 2.26) 2.20
Serpell —— 1.51 (0.92, 2.50) 2.39
Richter —:0— 2.07 (1.23, 3.50) 2.28
Pfizer 81071 —— 1 1.10 (0.85, 1.43) 3.95
Satoh —r— 1.43(0.97, 2.11) 3.05
Rosenstock — 2.76 (1.46, 5.23) 1.79
Pfizer 1008-040 b . g ] 1.42(0.83,2.41) 2.24
Ziegler —— i 1.21 (0.76, 1.91) 2.63
Wernicke —t— 1.78 (1.27, 2.50) 3.39
Pfizer 81120 —_——— 1.97 (1.20, 3.25) 2.41
NNP 30004 — : 0.91 (0.61, 1.38) 2,92
Yasuda -—— 1.98 (1.39, 2.84) 3.26
Raskin —— 1.69 (1.12, 2.53) 2.94
Goldstein — 1.84 (1.32, 2.56) 3.44
Moon [——— 1.83 (1.00, 3.35) 1.92
Dworkin Jl—o— 2.33 (1.45, 3.76) 252
Dogra —— 1.91 (1.08, 3.39) 2.05
Rowbotham + 1.62 (1.14, 2.32) 3.28
Shaibani ——— 1.25 (0.81, 1.92) 2.79
Arezzo —p—— 2.07 (1.33,3.23) 2.72
Pfizer 81063 —_— 1.17 (0.71, 1.94) 2.39
Lesser | ——— 2.68 (1.69, 4.25) 2.61
PXN110448 ——t ! 0.73 (0.42, 1.25) 2.19
Pfizer AO081030 —t— : 1.08 (0.84, 1.39) 4.04
van Seventer —— 4.01 (1.92, 8.36) 1.47
Subtotal (I-squared = 55.7%, p = 0.000) é 1.59 (1.42,1.77) 97.50
. 1
Overall (I-squared =52.7%, p = 0.000) 0 1.57 (1.42, 1.75) 100.00
NOTE: Weights are from random effects analysis :

I I L
2 4 6 81 2 4 6 8
Favors Placebo Favors Study Drug
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Test (s) of heterogeneity:
Heterogeneity degrees of

statistic freedom P I-squared** Tau-squared
Cross-over 0.55 2 0.758 0.0% 0.0000
Parallel 81.33 36 0.000 55.7% 0.0583
Overall 82.39 39 0.000 52.7% 0.0550

** I-squared: the variation in ES attributable to heterogeneity)

Note: between group heterogeneity not calculated;
only valid with inverse variance method

Significance test(s) of ES=1

Cross-over z= 0.64 p = 0.525
Parallel z= 8.34 p = 0.000
Overall z= 8.44 p = 0.000
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50% Pain Reduction
by Baseline Pain Level in Placebo Group

Relative %
Study Risk (95% Cl) Weight
6.10-6.33 |
Pfizer 1008-040 - 1.32(0.77, 2.26) 2.20
NNP 30004 — | 0.91 (0.61, 1.38) 2.92
Rosenstock :—.— 2.76 (146, 5.23) 179
Pfizer 81063 —_— 117 (0.71, 1.94) 239
Silver ——p— 1.13(0.74, 1.72) 2.85
]
Pfizer 1008-040 — —.1— 1.42(0.83, 2.41) 2.24
Shaibani ——— 1.25(0.81, 1.92) 2.79
Moon e 1.83 (1.00, 3.35) 192
Satoh —— 1.43(0.97, 2.11) 3.05
Subtotal (I-squared = 23.0%, p = 0.239) < 1.32 (1.10, 1.59) 2215
. 1
6.34-6.58 !
Pfizer NCT 00407745 ———— 1.94 (113, 3.32) 221
1
PXN110448 —p—— 0.73 (0.42, 1.25) 2.19
Pfizer AO081030 : 1.08 (0.84, 1.39) 4.04
Arezzo ——— 2.07 (1.33, 3.23) 272
T
Rice - —— 2.36 (1.42, 3.91) 2.37
Tolle —r— 1.45 (1.04, 2.02) 3.46
Stacey p—— 2.31 (1.46, 3.65) 262
Dworkin —— 2.33(1.45, 3.76) 2.52
Subtotal (I-squared = 73.2%, p = 0.000) <> 1.64 (1.23, 2.19) 2213
. 1
<6.10 !
vilholm —e 1.00 (0.45, 2.24) 1.28
Yasuda -e—.— 1.98 (1.39, 2.84) 3.26
Wernicke —_— 1.78 (1.27, 2.50) 3.39
NNP 30005 —_—— 1.07 (0.68, 1.67) 267
Raskin —r— 1.48 (1.08, 2.03) 3.56
Goldstein — 1.84 (1.32, 2.56) 3.44
Gao —— | 1.07 (0.82, 1.38) 4.00
Finnerup € * 1.00 (0.07, 15.08) 0.15
Subtotal (I-squared = 51.7%, p = 0.043) <> 1.45 (118, 1.79) 2174
. 1
>6.58 !
Irving . S— 2.30 (1.02, 5.20) 1.27
Lesser : ——— 2.68 (.69, 4.25) 261
van Seventer | —— 4.01(1.92, 8.36) 147
Freynhagen _I._ 1.81(1.20, 2.73) 2.92
Eisenberg — 220 (0.92, 5.24) 115
Ziegler —_—— 1.21(0.76, 1.91) 263
Raskin e — 1.69 (1.12, 2.53) 2.94
Richter ——— 2.07 (1.23, 3.50) 2.28
Sabatowski ——— 2.71(1.34, 5.49) 156
Subtotal (I-squared = 29.9%, p = 0.180) <> 2.03(1.63, 2.53) 18.83
1
not reported !
Serpel - —dl— 1,51 (0.92, 2.50) 239
Dogra —IO— 1.91 (.08, 3.39) 2.05
Pfizer 81071 -, 1.10 (0.85, 1.43) 3.95
Pfizer 81120 —— 1.97 (1.0, 3.25) 241
Rowbotham —e 162 (114, 2.32) 3.28
Gordh — 157 (0.64, 3.89) 1.07
Subtotal (I-squared = 28.0%, p = 0.225) <> 1.49 (120, 1.84) 15.16
. 1
Overall (I-squared = 52.7%, p = 0.000) < 157 (142, 1.75) 100.00
1
NOTE: Weights are from random effects analysis 1
2 4 8 1 2 4 6

Favors Placebo

Favors Study Drug



Test (s) of heterogeneity:
Heterogeneity degrees of

statistic freedom p I-squared** Tau-squared
6.10-6.33 10.39 8 0.239 23.0% 0.0179
6.34-6.58 26.09 7 0.000 73.2% 0.1207
< 6.10 14.49 7 0.043 51.7% 0.0413
> 6.58 11.41 8 0.180 29.9% 0.0324
not reported 6.94 5 0.225 28.0% 0.0198
Overall 82.39 39 0.000 52.7% 0.0550

** I-squared: the variation in ES attributable to heterogeneity)

Note: between group heterogeneity not calculated;
only valid with inverse variance method

Significance test(s) of ES=1

6.10-6.33 z= 3.00 p = 0.003
6.34-6.58 z= 3.38 P 0.001
< 6.10 z= 3.54 P 0.000
> 6.58 z= 6.35 p = 0.000
not reported z= 3.60 p = 0.000
Overall z= 8.44 p = 0.000
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50% Pain Reduction
Pregabalin vs Not Pregabalin

Relative %
Study Risk (95% CI) Weight
Not Pregabalin !
Rice A—— 2.36 (1.42, 3.91) 2.37
Vilholm —0—: 1.00 (0.45, 2.24) 1.28
NNP 30004 —_—— | 0.91 (0.61, 1.38) 2.92
Gao —— 1.07 (0.82, 1.38) 4.00
Finnerup € t % 1.00(0.07, 15.08) 0.15
Yasuda —_—— 1.98 (1.39, 2.84) 3.26
Gordh —_—— 1.57 (0.64, 3.89) 1.07
NNP 30005 —H 1.07 (0.68, 1.67) 2.67
Wernicke —:0— 1.78 (1.27, 2.50) 3.39
Silver —t— 1.13 (0.74, 1.72) 2.85
Raskin —— 1.69 (1.12, 2.53) 2.94
Goldstein —— 1.84 (1.32, 2.56) 3.44
Irving — 2.30 (1.02, 5.20) 1.27
Pfizer 1008-040 B . — 1.42 (0.83, 2.41) 224
Serpell '+ 1.51 (0.92, 2.50) 239
Eisenberg -_I._ 2.20 (0.92, 5.24) 115
Raskin —_—r 1.48 (1.08, 2.03) 3.56
Ziegler ——r 1.21 (0.76, 1.91) 2.63
Rowbotham —— 1.62 (1.14, 2.32) 3.28
Shaibani —— 1.25 (0.81, 1.92) 2.79
Dogra —_—l— 1.91 (1.08, 3.39) 2.05
Subtotal (I-squared = 31.8%, p = 0.081) q 1.46 (1.30, 1.65) 51.70
Pregabalin :
Pfizer NCT 00407745 —_— 1.94 (1.13,3.32) 221
Moon —— 1.83 (1.00, 3.35) 1.92
van Seventer | —— 4.01 (1.92, 8.36) 147
Pfizer 81071 —t—! 1.10 (0.85, 1.43) 3.95
Tolle —.:— 1.45 (1.04, 2.02) 3.46
Freynhagen —_—— 1.81(1.20, 2.73) 292
Pfizer 81063 ——T 1.17 (0.71, 1.94) 2.39
PXN110448 —t— | 0.73 (0.42, 1.25) 219
Arezzo —— 2.07(1.33,3.23) 272
Pfizer AO081030 —— | 1.08 (0.84, 1.39) 4.04
Rosenstock —— 2.76 (1.46, 5.23) 179
Pfizer 81120 —:.— 1.97 (1.20, 3.25) 241
Sabatowski —|_._ 2.71(1.34,5.49) 1.56
Lesser | ——— 2.68 (1.69, 4.25) 261
Stacey +—— 2.31 (1.46, 3.65) 2.62
Satoh —— 1.43(0.97, 2.11) 3.05
Richter —_— 2.07 (1.23, 3.50) 2.28
Dworkin —— 2.33 (1.45, 3.76) 252
Pfizer 1008-040 ——.:— 1.32(0.77, 2.26) 2.20
Subtotal (I-squared = 65.4%, p = 0.000) < 1.71 (1.44, 2.05) 48.30
. |
Overall (I-squared = 52.7%, p = 0.000) O 1.57 (1.42, 1.75) 100.00
NOTE: Weights are from random effects analysis :
[ [ T
2 4 6 81 2 4 6 8

Favors Placebo

89

Favors Study Drug



Test (s) of heterogeneity:
Heterogeneity degrees of

statistic freedom p I-squared** Tau-squared
Not Pregabalin 29.35 20 0.081 31.8% 0.0234
Pregabalin 52.07 18 0.000 65.4% 0.0945
Overall 82.39 39 0.000 52.7% 0.0550

** I-squared: the variation in ES attributable to heterogeneity)

Note: between group heterogeneity not calculated;
only valid with inverse variance method

Significance test(s) of ES=1

Not Pregabalin z= 6.20 p = 0.000
Pregabalin z= 5.97 p = 0.000
Overall z= 8.44 p = 0.000
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Appendix C. Predictor Variables for 30 Percent Pain Reduction and Their

P-Values

Table C1. Predictor variables for 30 percent pain reduction

Variable # of studies p-value
Diagnosis 25 0.007
Study design 25 0.008
Enrolls only patients without PDN or PHN 25 0.011
Number of patients randomized 25 0.018
Enrolls only patients with PDN 25 0.035
Number of patients analyzed 25 0.063
Enrolls only patients with PHN 25 0.090
Baseline pain level in placebo group 22 0.114
Study conducted in western country(ies) 21 0.116
Length of treatment 25 0.132
Drug Category: 3 categories 25 0.178
Drug Category: 5 categories 25 0.188
Enrolls patients with a variety of pain etiologies 25 0.218
Average enrollment per month 19 0.289
Percent males in placebo group 25 0.357
Enrolls only patients with PDN or with PHN 25 0.373
Drug 25 0.378
Difference in % males in treatment & placebo groups 25 0.384
Length of treatment (maintenance period only) 25 0.398
Percent males in study 25 0.457
Study conducted in the U.S. 21 0.467
Year of publication or study completion (unpublished) 25 0.475
Average proportion achieving maximum study dose 18 0.477
Number of months study enrolled patients 19 0.580
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Table C1. Predictor variables for 30 percent pain reduction (continued)

Variable # of studies p-value
Total study withdrawal rate 24 0.606
Withdrawal rate in placebo group 24 0.614
Duration of neuropathic pain 16 0.720
Withdrawal rate in treatment group 24 0.755
Mean age of study participants 25 0.799
Study has two treatment arms 25 0.884
Drug dosing flexibility 25 0.958
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Table C2. Predictor variables for 30 percent pain reduction controlling for placebo

response

Variable # of studies p-value
Length of treatment 25 0.012
Enrolls only patients with PHN 25 0.017
Drug Category: 5 categories 25 0.078
Study conducted in the U.S. 21 0.083
Mean age of study participants 25 0.083
Drug Category: 3 categories 25 0.105
Diagnosis 25 0.123
Difference in % males in treatment & placebo groups 25 0.190
Drug 25 0.222
Average proportion achieving maximum study dose 18 0.283
Duration of neuropathic pain 16 0.305
Enrolls only patients with PDN 25 0.328
Length of treatment (maintenance period only) 25 0.338
Percent males in placebo group 25 0.350
Enrolls patients with a variety of pain etiologies 25 0.360
Year of publication or study completion (unpublished) 25 0.392
Enrolls only patients with PDN or with PHN 25 0.400
Withdrawal rate in placebo group 24 0.402
Study conducted in western country(ies) 21 0.413
Percent males in study 25 0.472
Drug dosing flexibility 25 0.472
Average enrollment per month 19 0.475
Enrolls only patients without PDN or PHN 25 0.483
Number of patients randomized 25 0.483
Withdrawal rate in treatment group 24 0.589
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Table C2. Predictor variables for 30 percent pain reduction controlling for placebo
response (continued)

Variable # of studies p-value
Total study withdrawal rate 24 0.592
Number of patients analyzed 25 0.656
Number of months study enrolled patients 19 0.672
Study has two treatment arms 25 0.687
Baseline pain level in placebo group 22 0.708
Study design 25 0.813
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Appendix D. Normal Probability Plots

Normal Probability Plot
Relative Risk for Treatment Effect-Null Model
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Normal Probability Plot
Placebo Response-Null Model
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Normal Probability Plot
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Appendix E. Meta Trim and Fill Results and Metabias Test for Small Study

Effects

metatrim logRR selogRR, eform
Note: default data input format (theta, se theta) assumed.

Meta-analysis

| Pooled 95% CI Asymptotic No. of
Method | Est Lower Upper =z value p value studies
_______ +____________________________________________________
Fixed | 0.403 0.335 0.472 11.550 0.000 40
Random | 0.453 0.348 0.558 8.439 0.000

Test for heterogeneity: Q= 82.391 on 39 degrees of freedom (p= 0.000)
Moment-based estimate of between studies variance = 0.055

Trimming estimator: Linear
Meta-analysis type: Fixed-effects model

iteration | estimate Tn # to trim diff

__________ +______________________________________
1 | 0.403 500 5 820
2 | 0.358 562 8 124
3 | 0.331 594 9 64
4 | 0.328 598 10 8
5 | 0.320 607 10 18
6 | 0.320 607 10 0

Filled

Meta-analysis (exponential form)

| Pooled 95% CI Asymptotic No. of
Method | Est Lower Upper =z value p value studies
_______ +____________________________________________________
Fixed | 1.376 1.291 1.468 9.778 0.000 50
Random | 1.397 1.250 1.560 5.915 0.000

Test for heterogeneity: Q= 131.246 on 49 degrees of freedom (p= 0.000)
Moment-based estimate of between studies variance = 0.091
metabias logRR selogRR, egger
Note: data input format theta se theta assumed.
Egger's test for small-study effects:

Regress standard normal deviate of intervention
effect estimate against its standard error

Number of studies = 40 Root MSE = 1.347
Std Eff | Coef. Std. Err. t P>t [95% Conf. Interval]
_____________ +________________________________________________________________
slope | .0355038 .1432237 0.25 0.806 -.2544374 .325445
bias | 1.763459 .6482372 2.72 0.010 .451171 3.075746
Test of HO: no small-study effects P = 0.010
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Filled funnel plot with pseudo 95% confidence limits

theta, filled
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