The characteristics and quality of randomized controlled trials in neuropathic pain: a descriptive study based on a systematic review

Odile Sauzet1, Janet L Peacock2, John E Williams3, Joy Ross3, Ruth Branford3,4, Paul Farquhar-Smith3, Gethin L Griffith4, Julia A Fox-Rushby4
1 Public Health Sciences and Medical Statistics, University of Southampton, UK
2 Department of Primary Care and Public Health Sciences, King’s College London

3 Royal Marsden Hospital, London, UK

4 St Josephs Hospice,  Hackney, London, UK
5 HERG, Brunel University, Uxbridge, West London, UK

Correspondence to Dr Sauzet:
Department of Public Health Sciences and Medical Statistics
University of Southampton School of Medicine

Southampton General Hospital

Southampton. SO16 6YD

UK

Email: o.sauzet@soton.ac.uk
Acknowledgements

This study is a secondary analysis of data collected for the CEAN study which was funded by the NIHR HTA programme ((Fox-Rushby  et al. 2010).
ABSTRACT 
Background: Evidence from RCTs is regarded as the gold standard in clinical research and yet the quality of the conduct and reporting of trials is variable, even post-CONSORT. This study arose from a systematic review and cost-effectiveness analysis of treatment for neuropathic pain. The aim was to provide a description of the included trials and investigate trends in study characteristics and measures of quality over time. 

Methods: The review provided data regarding study characteristics (patients, place, time, drugs, outcomes), methodological factors (sample size calculations, randomisation, reporting baseline patient data, withdrawals, ITT) and statistical analysis (completeness and correctness of reporting of results, methods of analysis). 

Results: One hundred and thirty-one trials from 1969-2007 were included. Of these 63% were parallel-group designs, the remainder were crossover; 73% were placebo-controlled. Several trial features increased or improved over time: trial size, quality (using Jadad score), presentation of baseline data by group, reporting of power calculations, use of VAS or NRS scales to assess pain, completeness of reporting of statistical results, use of modelling to allow for baseline pain scores. The proportion of withdrawals was constant over time with mean 14.3%. The proportion of studies stating the analysis as ITT, increased over time, but inspection of papers indicated that the proportion confirmed as ITT was unchanged. 
Conclusions: There have been a number of improvements regarding the quality and reporting of RCTs in neuropathic pain but some failings remain which at best make some results difficult to interpret and at worst lead to bias. 
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INTRODUCTION
Evidence of effectiveness that is obtained from randomised controlled trials (RCTs) is regarded as the gold standard in clinical research. Their level of evidence, 1b, (Harbour and Miller 2001) is only surpassed by high quality meta-analyses. However, not all trials are rigorously conducted and it is well-known that poor quality is associated with biased estimates of effectiveness (Schulz et al. 1995). When trials are inadequately reported, it is difficult to distinguish between published trials that are well-conducted and those of lesser quality. The CONSORT guidelines (Moher et al. 2010) have provided a framework for the reporting of RCTs which is endorsed by the international committee of medical journal editors and has led to some improvement in the reporting of trials (Moher et al. 2001) and this has had a knock-on effect in improving the quality of trials (Hopewell et al. 2010). 

In this paper we have sought to look not only at reporting as a measure of quality, but also to examine the actual statistical analyses in trials of treatment for neuropathic pain, which are beyond the scope of the CONSORT guidelines. We have reported on the characteristics and quality of trials using all eligible papers (131) in the systematic review and cost-effectiveness analysis of treatments for post-herpetic neuralgia and painful diabetic neuropathy covering the period 1969 to 2007 (Fox-Rushby  et al. 2010). In this secondary analysis of these papers we have reviewed both the characteristics and key indicators of quality such as how withdrawals were reported and dealt with, and have looked at how the data were analyzed and reported. Further we have examined how these characteristics changed over the time period studied. 
METHODS
Source data

The published trials included in this paper were obtained for a systematic review and cost-effectiveness analysis of treatments for pain in patients with either post-herpetic neuralgia (PHN) or painful diabetic neuropathy (PDN) (Fox-Rushby  et al. 2010).  The inclusion criterion in the original work was all randomized controlled trials with separate primary data regarding the impact of drug treatment on pain in either condition. Randomized trials that did not target pain or that modified the disease were excluded, as were non-randomised, and uncontrolled studies, studies of vitamins, and studies that did not define PHN pain as  at least three months after the onset of the rash. 
The search strategy employed electronic data bases for published research using a combination of MeSH and free text search terms. The search terms were developed in four areas: pain, relevant neuropathies, specified drugs (using generic, collective and trade names) and randomized clinical trials (RCTs) and systematic review papers. Abstracts and papers were first screened by two independent reviewers to exclude ineligible studies. Full review was conducted by two further independent reviewers and data were entered onto a form which had previously undergone piloting. Data were entered from the form onto an electronic database and double-checked to ensure accuracy. Full details of the data extraction and computerization are published in the primary study (Fox-Rushby  et al. 2010). 
Data presented in this paper 

In this paper we present data from each trial that are relevant to the interpretation and generalization of its findings such as baseline demographic and clinical characteristics, measures of methodological quality, and various aspects of the statistical reporting and analysis that may affect the reliability of the results and or their usability by others such as meta-analysts.  

Data were extracted from our own electronic records and from the original papers where further information or clarification was required (these additional items are indicated by a star*).  Baseline characteristics that we have reported are as follows:
· Patient group included in the study , that is PHN, PDN, mixed

· Type of drug

· Comparator, that is placebo or another drug

· Number of patients randomized

· Age and sex profile of sample
· Duration of study

· Trial design, that is two or more parallel groups or cross-over

· Year that the study was conducted
· Place of study (*)
· Primary outcome measure: visual analogue score (VAS), a numerical rating scale (NRS), verbal score such as the patients’ or clinicians’ global impression of change (PGIC or CGIC), a categorical outcome such as improved yes/no.
The following items were used as indicators of how well the study was reported:
· Jadad score which ranges from 0 to 5 and where a higher score indicates higher quality and is derived from answers to questions on the reporting of randomization, blinding and handling of withdrawals 


(Jadad et al. 1996) ADDIN EN.CITE . 
· Reporting of key baseline data items such as age, sex etc by treatment group and to allow the checking of comparability of the groups at baseline
· Completeness of reporting of numerical data such as whether frequencies were given or just percentages, whether measure of variance, for example the standard deviation, were presented where appropriate.
Finally we considered the following items which link to the quality of the statistics and the implications for bias:

· Whether a sample size calculation had been given (*) 
· Whether the analysis was described as intention-to-treat (ITT) or whether the results reflect that an ITT analysis has been done.
· What statistical method had been used for the primary analyses (*)
· How and if baseline data had been incorporated into the analysis (*)
· Whether groups had been compared directly 
· How results were reported and whether confidence intervals had been given.
RESULTS
One hundred and thirty one studies were available (47% PDN) with a total of 16146 patients and involving 54 drugs (Table 1). The majority of studies were drug-placebo comparisons with only 27% being head-to-head trials.  A small number of studies were published before 1990 (16%), with 42% between each of 1990-1999 and 2000-2007. Trials were conducted mainly in the American continent (45%) and Europe (32%).
Almost two third of trials (82, 63%) were independent parallel group designs with the remainder being cross-over designs. There was a decline in the proportion of cross-over designs over time: 71% of studies were a cross-over before 1990, reducing to 44% in the 1990-99 period and to 18% of studies performed after 2000. Most studies had a follow-up of one week or more but a small number lasted just a few hours (6, 5%). Mean duration for trials with parallel designs was 12 weeks (SD 11.8) and 4.3 (SD 2.2) for cross-over designs. Median duration of parallel design trials, eight weeks, remained constant over time despite the range of duration increasing.

Just over half (51%) of the patients were male. The mean age of the randomised patients was 62 years (sd: 8.3) with diabetic patients being on average younger than those with post-herpetic neuropathies (58.8 (3.7) versus 72.3 (2.5) years).

As shown on Table 1, the same number of studies of antidepressant as of anticonvulsant drugs was performed (26), but there is a striking difference in the median size of these studies: 169 randomised patients for anticonvulsants against 30 for antidepressants.

Three studies involved more than 1000 patients but they were pooled studies and so we excluded them when analysing the size of trials. The median size was 45 randomised patients ranging from 6 to 509. Figure 1 represents the percentage of withdrawals against the number of randomised patients during three periods. The mean percentage of withdrawals overall was 14.%; 24 studies had no withdrawals with the remaining studies having mean percentage withdrawal rate of 18 with a median of 17 and ranging from 0.3 to 49%. From observation  and statistical analysis, there was no evidence of a relationship between the percentage of withdrawals reported and the number of randomised patients (Fig. 1 shows the percentage of withdrawals against the number of randomised patient for three different time periods), mean age of patients, year of publication, duration of trial or study design. Not only was there no reduction over time in the percentage of withdrawals but, as shown in Figure 1, the range increased.

The primary outcomes (stated or perceived as such) varied among studies. The most common pain outcome was a visual analogue score (VAS) (57/148, 39%), followed by verbal scores, that is numerical scores derived from a list of words or statements describing pain (47/148, 32%), numerical rating scale (NRS) (17/148, 11%), and finally categorical outcomes (22/148, 15%) (Table 1). Some studies (19/129 reported two different primary outcomes for pain. In the period 1990-99, about 20 % (14/66) of primary outcomes measures were categorical reducing to below 4% for the 2000-07 period. NRS were only used in the most recent time period. The proportion of studies reporting VAS showed a slight increase.

Jadad scores were available for 129 studies of which 29% obtained the maximum score of 5 Table 2).  The most common reporting problems leading to a lower score, were not describing the randomisation process (63% of studies), followed by not describing the blinding process (39%). The Jadad score has improved over time as shown by an increase in mean score over time: for studies published before 1990, the mean (standard deviation) Jadad score is 3.2 (0.9), for studies published between 1990 and 1999, 3.6 (1.0) reaching 4.1 (1.1) for studies published after 2000.

Demographic data and baseline measures were reported by treatment group in only 77 of 129 studies (59%, Table 2).  Despite an improvement over time there remained 25 % of studies published in the 2000-07 periods which did not present baseline data by treatment group. Among the 77 studies which did present baseline data by treatment group, over half, (44, 57%) performed a statistical test to compare the two groups, which is generally accepted as meaningless. This percentage did not appear to have changed over time.  There is no evidence that the presentation or not of demographic and baseline data is related to the Jadad score (a Chi-squared test of association, p=0.139). 
There was some evidence for a link between quality and size of trial: the median sample size of trials that had both a Jadad score of 5 and a description of baseline data by group, was 127 randomised patients, compared with a median size approximately 30 for studies without baseline data by group and Jadad score lower then 5 (Kendall tau rank correlation, p=0.0007).
Outcome measures were explicitly stated as primary or secondary in only 42% (55/129) of studies overall and although this improved over time, this item was only fully reported in 63% (35/55) of studies published after 2000. This is particularly important when there is a multiplicity of outcomes.
Complete numerical data for the statistical analysis (end-point) were presented for 66% of studies (62/129) (Data presented: Number of subjects, mean, standard deviation, or frequencies (categorical outcome) for baseline and end point, or for difference between baseline and endpoint). In four studies, the number of patients included in the statistical data presented at baseline and endpoint were different.

Sample size calculations were reported in 39 of 129 studies (31%) (Table 3) but the proportion increased over time from none in studies published before 1990, to 26% in the 1990-99 period, and 45% in the 2000-07 period. The non-reporting of a sample size calculation seemed to be a feature of small studies: among the 66 studies with less than 45 randomised patients (median size), 59 (89%) did not report a sample size calculation compared to 32 from 64 (50%) among studies with over 45 randomised patients. The presentation of sample size calculations is significantly associated with higher Jadad scores (p<0.001).
Thirty five of 129 studies explicitly stated that the analysis was intention to treat (ITT) and this percentage increased over time, with 47% of studies stating an ITT analysis in the 2000-2007 period compared to 17% in the prior period.  No studies mentioned ITT before 1990. Just under a third of studies provided a description of which patients were included in the analysis and the most common description was ‘all randomised patients who took at least one dose of treatment and with available data’, which was given by 21% (27/129) of studies. Nine studies included all randomised patients who received at least one dose of medication. For most studies (118/127), there was no indication of how missing data were handled. Among studies for which ITT analysis was stated there were only 11 from 35 studies which mentioned how missing data were handled. The only method mentioned was the last observation or record carried forward which is no regarded as potentially biased. Among the 107 studies reporting withdrawals, 49 (49%) could be considered to be performing an ITT analysis as all randomised patients with available data were included. Just under one third of these trials (30%) excluded any withdrawals from the analysis and the remainder included between 90 and 100% of randomised patients independently of the withdrawal rate. This feature remains unchanged over time.
The use of non-parametric statistical tests, including  Mann-Whitney, Wilcoxon signed rank, Cochran –Mantel-Haenszel, Kruskal-Wallis, Spearman rank correlation,  decreased over time (Table 3): 54% of studies published before 1990 used a non-parametric test  reducing to 30% in 1990-99, and then to 10% in the 2000-07 period. The decrease in use of non-parametric tests coincided with an increase in the use of regression methods in the analysis. Regression analysis was used in 15% studies before 1990, rising to 43% in the 1990-99 period and then to 71% in the 2000-07 period. There were no reports of checking model assumptions when using a regression, despite likely skewness in some pain outcomes.

In 107 studies with continuous outcomes, baseline measures for numerical data were included in the statistical analysis in three different ways: i) a test was done on the difference between baseline and end-point measures (71%),   ii) the baseline measures were included as a covariate in a regression model (23%), or iii) the baseline measures were not included at all (6%) (Table 3). Most studies performed a direct statistical comparison between the randomised groups, but 7% of studies only provided a within group comparison in each group so that the statistical difference between the groups could not be directly inferred.

In the second appendix, a table showing the items of the CONSORT check list within the remits of this study shows the percentage of studies which satisfied the item requirement. Percentages of studies are given for the whole cohort as well as for the studies published after 1998 when the CONSORT guideline would have already been publicised.
DISCUSSION
The aim of this secondary analysis was to report on the quality, analysis and presentation of trials in a discrete area of pain research, to explore trends over time, and highlight any further improvements that are needed. The range of items considered includes the quality of reporting  as considered in the CONSORT statement as well as aspect concerning the statistical analysis of the data which are outside the current scope of CONSORT.
The majority of trials are parallel-group designs rather than cross-over, which have declined in prevalence over time partly due to more recent drugs having longer mode of action. Most trials are shorter than 16 weeks duration. In addition, nearly three quarters of trials were placebo-controlled rather than head-to-head. This poses problems for direct comparison of effectiveness in different drugs, although indirect comparisons may be computed (


(Caldwell et al. 2005) ADDIN EN.CITE , these require full baseline data to be included in the analysis 
 ADDIN EN.CITE 
(Song et al. 2009)
  which as we discuss below was not always present. The use of VAS scales to assess pain has increased over time and categorical scales have become less common. This improvement may reflect the greater awareness of core outcomes due to the IMMPACT guidelines 
 ADDIN EN.CITE 
(Turk et al. 2003)
. It is remarkable that no studies reported data on cost or cost-effectiveness. This omission continues to cause difficulties for health economists who need high quality data to populate economic models and for practitioners trying to place efficacy within the context of economic resources. 
Overall, the primary outcome was stated explicitly in less than half of studies although this improved in recent studies. In addition more recent studies reporting multiple outcomes which allows for the assessment of pain but leave open the possibility of selective reporting of some outcomes. 
The quality of trials as measured by the Jadad score has seen an improvement over time with more recent trials having higher scores. This score reflects how well the randomisation process, blinding and withdrawals have been reported in the publication. The change over time may reflect an improvement in quality itself or an improvement in reporting due to CONSORT 
 ADDIN EN.CITE 
(Hopewell et al. 2010; Moher et al. 2010)
. The non-reporting of an adequate method of randomization has been shown (Schulz et al. 1995) to be linked to inflated effect size. More recently (Wood et al. 2008) showed that evidence of bias linked to lack of proper concealment in allocation or lack of description of it, was present only for subjective measures. Pain measurement is a subjective measure and we found that two thirds of the studies included in this review did not present details of the randomization process. We observed a positive relationship between quality and trial size. The reasons for this are probably multifaceted and circular. Larger studies tend to have greater funding, be multi-centre and have more experienced teams; each of these factors is associated with higher quality.  
Baseline characteristics were not reported in over one third of trials and although this situation has improved over time, the lack of baseline data poses problems for the interpretation of effect estimates in the clinical setting.  Complete numerical data were not always reported with measures of variation (SD, SE, or CI) missing for continuous data or frequencies for categorical data in about one quarter of trials. These omissions cause difficulties when data are to be included in meta-analyses. 
It is common and perhaps inevitable that some patients will be lost to follow-up in trials in chronically sick patients. Our analysis has shown that high proportions of losses still occur in the most recent studies and that there is little evidence of any relationship between size of study and the degree of missing data.  In terms of statistical analyses, ITT continues to be a problem due to missing data at endpoint and/or ambiguity in the description of which subjects were included in the analysis. The consort statement (Moher et al. 2010) recommends that “Regardless of whether authors use the term “intention to treat,” they should make clear which participants are included in each analysis (item 13).” There is good evidence that studies with missing data tend to have biased estimates; for example a recent study of several meta-analyses of treatment of pain for patients with osteoarthritis 
 ADDIN EN.CITE 
(Nuesch et al. 2009)
  reported inflated effect sizes and increased heterogeneity associated with the omission of some randomized patients in the analysis. 
It is welcome news that the reporting of a power calculation has increased over time although many studies have not given one. The use of non-parametric tests for the statistical analysis has declined with regression modelling becoming the preference. In particular, over half of outcome measures for pain were either VAS or NRS scores which were analyzed using non-parametric methods in older studies but are now commonly analyzed as a Normally distributed continuous outcome.  It is unclear if considering either the VAS or NRS as Normal will bias the estimates as they are often skewed but authors never mentioned that they checked assumptions of normality. 
Despite the publication of (Assmann et al. 2000) recommending that no statistical test should be used to compare baseline data in the treatment groups, this remains a common practice. If the randomisation process has been performed correctly, the allocation in each group is occurring by chance so it makes no sense at all to test this unless there is reason to suspect that the randomisation process itself is flawed. Otherwise and in virtually all cases, the visual inspection of the demographic and baseline data by group should be used to reveal any important imbalance that need adjusting in the statistical analysis.  

In summary, the reporting of trials in this review provided some reassurance with improvements over time but has also given some cause for concern since poor reporting is associated with biased estimates and incomplete reporting limits the ability of meta-analyses to pool evidence. For these reasons, it would seem advantageous to extend the Jadad quality score to include more items, like the presentation of baseline numerical data per treatment group.
Table 1

	Details of trials characteristics
	Number of studies
 (% of all)
	Median study 

Size.
	Changes over time


	Condition
	(All)

Any diabetic neuropathy 

Painful diabetic neuropathy  

Any neuropathy 

Painful post-herpetic neuropathy


	131

27 (21%)

62 (47%)

8 (6%)

34 (26%)
	46

45

45

33
	Increase

Constant

	Drugs: number of studies 
	(All)

Anticonvulsants

Antidepressants

Opioids

Antiarrithmic

Others


	129

26

26

5

12
60
	169

30
76

27
46


	

	Comparison
	(All)

With placebo

With other drug(s), no placebo

Drug doses

With other drug(s) and placebo
	131

96 (73%)

25 (19%)

2 (2%)

8 (6%)


	
	

	Number of randomized patients
	Median

quartile range


	45

24-143
	
	Increasing numbers of patients

	Age: mean ( sd ), number of studies
Sex
	(All)

Diabetic patients

PHN patients

 Male/Female %


	62.5 years (8.25); 50
58.8 years (3.65); 25
72.3 years (2.51); 13
51/49
	
	

	Trial design
	(All)

Parallel  /Crossover
	130
82 (63 %) / 49(37 %)

	106 / 24
	Increasing / decreasing 

	Duration from randomization to endpoint

	(All)

Less than one day

1-5 weeks

6-15 weeks

16-52 weeks

 
	121

6 (5%)

47 (37%)

59 (47%)

14 (11%)
	
	Increasing duration

	Primary outcome measures


	All

VAS 

NRS

Verbal score

Categorical outcome

Other


	148
57 (39%)

17 (11%)

47 (32%)

22 (15%)

5 (4%)
	
	Increasing frequency

Increasing frequency

Reducing frequency

Reducing frequency



	Periods
	(All)

Before 1990

1990-1999

After 2000


	131

21 (16%)

55 (42%)

55 (42%)


	22

37

94
	

	Location
	(All)

America

Asia

Europe

Other (including multi-continents)
	131

59 (45%)

15 (11%)

41 (32%)

16 (12%)
	46

95

28

43
	

	Cost data presented
	
	0 (0%)
	
	


Table 2

	Presentation of study design and results
	Number of studies (% of all)
	Median study size
	Changes over time

	Jadad score


	(All)

1-2 points

3 points

4 points

5 points


	129 (100%)

17 (13%)

33 (26%)

41 (32%)

38 (29%)


	45

32

33

139
	Improving

	Jadad items with answer “no”

(multiple answers are possible)


	(All)

Randomisation not described 

Blinding not described

Attrition not described

No blinding


	129 

81 (63%)

50 (39%)

18 (14%)

16 (12%)
	
	

	Baseline data by treatment group
	(All)

None

Age/sex/baseline outcome measures

Partial baseline data only

Performed a test to compare


	129 

46 (36%)

77 (59%)

6 (5%)

44/77 (57%)
	29
95

34
	Improving

Constant


	Outcomes


	(All)

Explicitly stated as primary or secondary (not stated)

	129

55 (42%)
	146 (31)
	Improving

	Presentation of numerical data

(multiple answers are possible)


	(All)

Complete

Missing standard deviation

Missing frequencies

Unequal frequencies

	130

83 (66%)

30 (23%)

13 (10%)

4 (3%)
	
	


Table 3

	Statistics
	
	Number of studies

 (% of all)
	Median study size
	Changes over
 time

	 ITT


	(All)

Stated
    (not stated)
Analysis considered ITT

    (not ITT)
Definition of included patients provided

     (not included)
	129

35 (67%)

48 (46%)

38 (34%)
	235
    (36)

57
    (40)

232 
     (33)
	Increasing

Unchanged

	Power analysis


	(All) 

Presented
      (not presented)

	129
39 (30%)
	159 
     (37)
	Increasing

	Statistical analysis for numerical data performed with


	(All)

Non parametric test

t-test

Regression


	105

28 (27%)

25 (24%)

52 (49%)
	
	Decreasing

Increasing

	Inclusion of baseline measures


	(All)

Difference between baseline and endpoint

Endpoint measures only

Baseline as covariate in a regression


	107

76 (71%)

6 (6%)

25 (23%)
	37

53
93
	

	Between group comparison


	(All)

None performed

Separate from the within group comparison

Includes within group comparison

	107

7 (7%)

7 (7%)

93 (93%)
	
	


[image: image1.wmf]
Figure 1: Percentage of withdrawals vs. number of randomized patient

Appendix 1: List of drugs.

	Drug category
	Drug name

	Anticolvulsants
	Gabapentin, Pregabablin, Topiramate, Carbamazepine, Oxcarbazepine, Sodium Valporate, Lamotrigine,  Phenytoin, Zonisamide,

	Antidepressants
	Amitriptiline, Imipramine, Desipramine, Nortriptiline, Venlafaxine, Duloxetine, Citalopram, Clomipramine, Mianserin, Fluoxetine

	Antiarrythmics
	Lidocaine, Mexiteline

	Others
	Capsaicin, Tramadol, Oxycodone, Dextromethorphan, , Clonidine, Codeine, Ibuprofen, Divalproex, Topical non-steroidal anti-inflammatory, Vincristine, Sarpogrelate,  Bupivacaine, Methylprednisolone, GV196771, Isosobide dinitrate, Lanepitant, Levodopa, Lipoprostaglanin, Xuesuantong, Ruboxistaurin mesylate, NKA731, Trandolapril,  Tiapride, Alpha-lipoic acid, Piridoxine, Neurotropin, Benfotiamine, Milgamma, Mecobalamin, rhNGF, Gamma-linolenic acid, Methadone , Amantadine, Acetyl-L-carnitine, Fluphenazine,  Dipyridamole, Pentoxifylline.


Appendix 2: CONSORT check list

	Consort check list
	Publication from 1998:

74 papers
	Whole study:

129 papers
	Comments and recommendations relevant to pain trials

	Title and abstract

                                             1a

                                             1b
	Identification as a randomised trial in the title

Structured summary
	53% (40)
69% (51)
	34% (44)
49% (63)
	Compliance partly  reflects editorial policies of the journals

	Introduction

Background and objectives

                                             2a

                                             2b
	Scientific background

Specific objectives or hypothesis
	99% (73)
97% (72)
	99% (128)

96% (124)
	The introduction is always of the recommended format.

	Method

	Trial design
	Description of trial design
	Always provided
	
	

	Participants

                                               4a

                                        4b
	Eligibility criteria for participants

Setting and locations where the data were collected
	92% (68)

45% (33)
	81% (105)

37% (48)
	The outcome for pain usually included a patient reported outcome which can be influenced by the setting in which it is collected (at home, at a clinic, with a nurse …) so particular care needs to be given to the reporting of this item.

	Interventions
	Not evaluated
	

	Outcomes
                                                6a
	Completely defined pre-specified primary and secondary outcomes measures …
	64% (46)
	43% (55)
	This is a very under reported item even though the multiplicity of outcomes is increasing. See the IMMPACT guidelines for core outcomes in pain trials.

	Sample size
                                                7a
	How sample size was determined
	45% (33)
	30% (39)
	There are often difficulties in showing efficacy for pain treatment so special care should be given to obtaining properly powered studies. However, less that half of the studies reported any sample size calculation.

	Randomisation

	Sequence generation
                                               8a
	Method used to generate the random allocation sequence
	Jadad score item 2:

51% (38)
	37% (48)
	Poor reporting of the randomisation process is associated with bias in the estimates of subjective outcomes such as those used in pain trials.

	Allocation concealment  

                                               9
	Mechanism used to implement the random allocation.
	
	
	

	Implementation

                                             10
	Who generated the random allocation sequence, who enrolled the participants and who assigned the participants to intervention
	Incomplete information: 29% (21)
	18% (24)
	The description of the roles in randomisation and allocation is key to showing that there is no potential for contamination. 

	Blinding
                                              11a
	If done who was blinded after assignment to the intervention
	Jadad item 4:

69% (51)
	61% (79)
	Poor reporting of the blinding process is associated with bias in the subjective outcomes such as those used in pain trials.

	Statistical methods
                                               12a
	Statistical methods used to compare groups
	
	
	See table 3 for details

	Results

	Participant flow

                                              13a

                                               13b
	For each group, the number of participants who were randomly assigned , received intended treatment and were analysed for the primary outcome

For each group, losses and exclusion after randomisation
	Diagram:

44% (31)

No diagram:

53% (40)
Jadad score item 5:

88% (65)
	26% (34)

71% (92)

85% (110)
	Transparency about which subjects and data have been analysed is required to interpret the results and confirm that the results are free from bias due to systematic withdrawal. In pain trials withdrawals are common due to side effects and so reasons for those needs to be documented.

	Recruitment
	Not in the remits of this study
	
	
	

	Baseline data

                                               15


	Table showing baseline demographic data and clinical characteristics in each group
	Complete:

71% (52)
	59% (77)
	

	Numbers analysed
	
	
	
	Information always presented

	Outcomes and estimation
	
	
	
	See Table 3 for details

	Ancillary analyses
	Not in the remit of this study
	
	
	

	Harms

                                              19
	All important harms or unintended effects in each group
	93% (69)


	91% (118)
	Harms were typically reported by order of frequency as opposed to order of severity.

	Discussion:                                                                                                    Not in the remits of this study

	Other information

	Items  23-24 not in the remit of this study

	Funding

                                                25
	Sources of funding and other support (such as supply of drugs), role of funders
	Industry

42% (32) 

Mixed

 51% (11)

Public 

7% (5)

Not given 

35% (26)
	29% (38)

23% (29)

9% (12)

39% (50)
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�	 Unless otherwise stated.


�     Description of trends in characteristics over time


�	 Some studies include both diabetic and post-herpetic patients.


�	 Some studies have duration of a few hours; all others have duration of at least a week.


�	 Outcome measures stated or perceived as primary. 





� 	Data presented: Frequencies, mean, standard deviation/ frequencies (categorical outcome) for baseline and end point/ for difference between baseline and endpoint.





�	Data presented: frequencies only (non categorical data)/ no numerical data/ frequencies, mean, no standard deviation.





�	 Data presented: mean, standard deviation/proportions (no frequencies)





�	 Frequencies for baseline data differs from frequencies at endpoint





�	 All patients with available data appear to be included in the analysis of data.


�	 Either a t-test or a regression.


�	 Analysis of difference between baseline and endpoint or baseline data as covariate.
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