
PEER REVIEW HISTORY 

BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (see an example) and are provided with free text boxes to elaborate 

on their assessment. These free text comments are reproduced below.  Some articles will have been 

accepted based in part or entirely on reviews undertaken for other BMJ Group journals. These will be 

reproduced where possible. 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Randomised double blind controlled trial by dose reduction of 

implanted intrathecal morphine delivery in chronic non-cancer pain 

AUTHORS Duarte, Rui; Raphael, Jon; Southall, Jane; Nightingale, Peter; Kitas, 
George 

 

VERSION 1 - REVIEW 

REVIEWER Dr Victoria Allgar  
Senior Lecturer  
University of York  
England  
 
I do not have nay competing interests. 

REVIEW RETURNED 23-Apr-2013 

 

THE STUDY The power calculation is based on detecting an effect size of 1.2, 
resulting in 12 patients required per group. This is a large effect size, 
hence the small number required. In the paper this is described as 
"difference in the means of 1.2 standard deviations." The effect size 
is the difference in means divided by the estimated SD. A more 
accurate sample size calculation could have been based on the pilot 
data the team had at hand.  
 
Although 24 patients were required, only 15 were recruited, so 
immediately the study was underpowered. The approach is normally 
to increase the number assessed in order to achieve 24 patients for 
the study.  
 
There as an imbalance in randomisation 5 vs 10 per group, it is not 
clear why this was the case.  
 
The primary outcome measure of the change in VAS was analysed 
within group (Wilcoxon test), not between group. This is not 
appropriate - an ANCOVA analysis should be undertaken on the last 
observation to compare the groups, while adjusting for baseline (or 
maybe by comparing the change in scores using a Mann Whitney 
test) It was not clear in this table (table 3) if this was based on 15 
patients or the 8 patients who completed the study.  
 
The ODI scores and HAD appear to have been analysed in a similar 
way.  
 
Overall the numbers in the study are too few to make any relaible 
assumptions e.g. final number was only 8 patients. 

GENERAL COMMENTS Whilst an important subject, the study is underpowered to make any 
generalisations from the data. The analysis need to be re-worked to 
incorporate the appropriate statistical tests. 

 

REVIEWER Krishna Kumar  
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Clinical Professor of Neurosurgery  
Department of Neurosurgery  
University of Saskatchewan  
Regina General Hospital  
Regina Sk S4P 0W5  
Canada 

REVIEW RETURNED 05-May-2013 

 

RESULTS & CONCLUSIONS -On page 5, the authors mention "device related adverse effects" in 
the range of 0.45 events/patient-year and they give a granuloma 
incidence of 0.04% after 1 year, increasing to 1.5% after 6 years. 
The authors are advised to elaborate on the complications that 
occurred with IDT. They should also reflect briefly on the treatment 
plans for the adverse events they encountered.  
 
-How did the authors select the patients for IDT therapy initially? 
Was there a standard pre- IDT treatment regimen that if 
unsuccessful led to IDT treatment? If so, what was it? If not, please 
comment.  
 
-Please address what if any decision making was utilized in 
selecting patients, selecting initial drug choice as well as in selecting 
subsequent combinations if any.  
 
-Page 7. Is the 20% sequential dose reduction calculated from the 
baseline dose (e.g. going from 100->80->60->40...) or a 20% 
reduction based on the weekly reducing balance?  
 
-Figure 1. States randomization 1:1. However it appears to be 2:1 
(control (10):intervention (5)). Please reconcile this discrepancy.  
 
-The numbers are too small (5 patients in intervention arm versus 3 
in control at last follow-up) which weakens the conclusions.  
 
-Methods. The authors should clarify whether an Intention-to-treat 
protocol was utilized. 

GENERAL COMMENTS Due to the high attrition rate, the impact of these findings is low.   

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: Dr Victoria Allgar  

Senior Lecturer  

University of York  

England  

 

I do not have nay competing interests.  

 

The power calculation is based on detecting an effect size of 1.2, resulting in 12 patients required per 

group. This is a large effect size, hence the small number required. In the paper this is described as 

"difference in the means of 1.2 standard deviations." The effect size is the difference in means divided 

by the estimated SD. A more accurate sample size calculation could have been based on the pilot 

data the team had at hand.  

Response: The power analysis was based on a study which compared one group receiving morphine 

with one group receiving placebo (saline). The difference in means in the pilot study (5.1-0.91 = 4.19) 

was not used as the basis for the power calculation as the difference in the pilot study was likely to be 

larger than the difference observed in the current study where both groups received morphine. A 

difference in means of 1.2 standard deviations was considered as a realistic estimate since we 

allowed for the effect to be much smaller than that observed in the pilot study (2.6 standard deviations 
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if the standard deviations of 1.3 and 1.9 are pooled). We have now clarified the power calculation in 

the manuscript.  

 

Although 24 patients were required, only 15 were recruited, so immediately the study was 

underpowered. The approach is normally to increase the number assessed in order to achieve 24 

patients for the study.  

Response: We agree with the reviewer that the study was underpowered. We ceased recruitment due 

to the significant number of withdrawals in the group randomized to have dose reduction. The high 

attrition rate can be considered an outcome in itself. An attrition rate of 70% in the group randomised 

to dose reduction indicates that the treatment appears to be effective. We have now added this to the 

discussion section.  

 

There as an imbalance in randomisation 5 vs 10 per group, it is not clear why this was the case.  

Response: The patients were randomised as a single block of 24, thus ensuring that in a sample of 24 

there would be 12 in each group. With the benefit of hindsight we now know that it would have been 

better to use smaller blocks to ensure that there were equal numbers in each group for smaller 

sample sizes as well (e.g. if we had used a block size of 6, we would have had equal numbers in each 

group after 6, 12, 18 and 24 patients had been randomised). With our single block of 24, the chance 

of getting a split as uneven as 10 and 5 after 15 patients was about 9%. We have now included this 

explanation in the limitations of the study.  

 

The primary outcome measure of the change in VAS was analysed within group (Wilcoxon test), not 

between group. This is not appropriate - an ANCOVA analysis should be undertaken on the last 

observation to compare the groups, while adjusting for baseline (or maybe by comparing the change 

in scores using a Mann Whitney test) It was not clear in this table (table 3) if this was based on 15 

patients or the 8 patients who completed the study.  

Response: We agree with the reviewer and have now changed Table 3 to compare the change in 

scores using Mann Whitney test and clarified that the analysis was based on 15 patients. We have 

used a nonparametric test because we did not feel we could justify the assumptions implicit in an 

ANCOVA, although the p values obtained were similar in most cases. Please see below the p values 

for the ANCOVA analysis: VAS - p = 0.058; Oswestry - p = 0.737; HAD anxiety - p = 0.679; HAD 

depression - p = 0.820. We would like to report the within group comparisons as well and we have 

now clarified when the analysis presented is within groups.  

 

The ODI scores and HAD appear to have been analysed in a similar way.  

Response: We have now also changed the analysis as suggested for ODI and HAD scores.  

 

Overall the numbers in the study are too few to make any relaible assumptions e.g. final number was 

only 8 patients.  

Response: We have now clarified in the flow chart and throughout the text that the analysis was 

based on 15 patients.  

 

Whilst an important subject, the study is underpowered to make any generalisations from the data. 

The analysis need to be re-worked to incorporate the appropriate statistical tests.  

 

 

Reviewer: Krishna Kumar  

Clinical Professor of Neurosurgery  

Department of Neurosurgery  

University of Saskatchewan  

Regina General Hospital  

Regina Sk S4P 0W5  

Canada  

 

-On page 5, the authors mention "device related adverse effects" in the range of 0.45 events/patient-
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year and they give a granuloma incidence of 0.04% after 1 year, increasing to 1.5% after 6 years. The 

authors are advised to elaborate on the complications that occurred with IDT. They should also reflect 

briefly on the treatment plans for the adverse events they encountered.  

Response: We have now expanded on potential complications that may occur with IDT and treatment 

plans.  

 

-How did the authors select the patients for IDT therapy initially? Was there a standard pre- IDT 

treatment regimen that if unsuccessful led to IDT treatment? If so, what was it? If not, please 

comment.  

Response: All the patients had failed more conservative options before being considered for IDT, 

were responsive to systemic opioids, underwent multidisciplinary assessment and intrathecal trial 

prior to implantation. We have now expanded this section in the manuscript.  

 

-Please address what if any decision making was utilized in selecting patients, selecting initial drug 

choice as well as in selecting subsequent combinations if any.  

Response: Patients with severe chronic pain who failed more conservative treatments and as 

assessed by a multidisciplinary team were deemed appropriate for IDT, were tested with spinal 

morphine versus saline in single blind fashion and if responsive proceeded to implantation. Initially 

commenced on morphine with dose determined by response to test (3 times effective test bolus 

delivered by infusion per 24 hours) followed by titration at refills (approximate 2 monthly) to analgesic 

effectiveness. Additional intrathecal drugs were added if inadequate analgesia as per polyanalgesic 

consensus conference algorithm. This has now been expanded in paragraphs 2 and 3 of the 

Methods/ Study design and participants section.  

 

-Page 7. Is the 20% sequential dose reduction calculated from the baseline dose (e.g. going from 

100->80->60->40...) or a 20% reduction based on the weekly reducing balance?  

Response: This has now been clarified in the section Methods / Study design and participants. “…the 

other group had a small reduction (20%) in the preceding week dose every week during participation 

in the study (intervention group).”  

 

-Figure 1. States randomization 1:1. However it appears to be 2:1 (control (10):intervention (5)). 

Please reconcile this discrepancy.  

Response: We agree with Dr Kumar that it appears to be a 2:1 randomization. The patients were 

randomised as a single block of 24, thus ensuring that in a sample of 24 there would be 12 in each 

group. With the benefit of hindsight we now know that it would have been better to use smaller blocks 

to ensure that there were equal numbers in each group for smaller sample sizes as well (e.g. if we 

had used a block size of 6, we would have had equal numbers in each group after 6, 12, 18 and 24 

patients had been randomised). With our single block of 24, the chance of getting a split as uneven as 

10 and 5 after 15 patients was about 9%. We have now included this explanation in the limitations of 

the study.  

 

-The numbers are too small (5 patients in intervention arm versus 3 in control at last follow-up) which 

weakens the conclusions.  

Response: We have now made it clear in the flow chart and throughout the text that the analysis was 

based on 15 patients following an ITT protocol.  

 

-Methods. The authors should clarify whether an Intention-to-treat protocol was utilized.  

Response: We have now clarified this in Methods / Data analysis. “Therefore, we followed an 

intention-to-treat protocol; all subjects were included in the analysis and this was limited to within and 

between-group comparisons of baseline and final observation scores.”  

 

Due to the high attrition rate, the impact of these findings is low.  

Response: The high attrition rate can be considered an outcome in itself. An attrition rate of 70% in 

the group randomised to dose reduction indicates that the treatment appears to be effective. We have 

now added this to the discussion section. 
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VERSION 2 – REVIEW 

REVIEWER Dr Victoria Allgar  
Senior Lecturer  
University of York  
England  
 
I have no competing interests. 

REVIEW RETURNED 19-Jun-2013 

 

THE STUDY 24 patients were assessed for eligibility, nine declined to participate 
(38%). The power calculation stated that 24 patients were required. 
It is unclear why no allowance was made for patients to declining to 
take part - it is usual to build this in to the recruitment strategy, with 
the aim of recruiting the required number. Hence the study was 
underpowered. 

RESULTS & CONCLUSIONS In the analysis there was statistical analysis of baseline data. 
Baseline tests of imbalance are inappropriate unless the 
investigators suspect that there are problems with the 
randomisation.  
 
Primary outcomes were visual analogue scale (VAS) pain score 
change and withdrawal from  
study due to lack of efficacy.  
 
The dropout rate between the groups was not reported, only that this 
was a significant difference.  
 
The VAS change between baseline and last observation was lower 
in the control group (than in the intervention group (Table 3). There 
was differences at baseline, so a ANCOVA might be a better 
analysis, to look at last observation, adjusting for baseline.  
 
The change in VAS score between groups was analyses within 
group, which is not appropriate (See Comparisons against baseline 
within randomised groups are often used and can be highly 
misleading. J Martin Bland1* and Douglas G Altman2. Trials 2011, 
12:264). 

GENERAL COMMENTS Overall the study is under-powered due to failure to recruit the 
required number of patients. The approach to analysis and finding 
are limited de to the small numbers in each group, hence questions 
the external validity of the trial.  

 

REVIEWER Krishna Kumar MBBS, MS, FRCSC  
Clinical Professor of Neurosurgery  
Regina General Hospital  
Regina Saskatchewan Canada 

REVIEW RETURNED 26-Jun-2013 

 

GENERAL COMMENTS Although the case series is small and there is a high drop-out rate, 
the data presented does support the contention of the authors that 
reduction of intrathecal morphine causes return of pain.   
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VERSION 2 – AUTHOR RESPONSE 

Reviewer: Dr Victoria Allgar  
Senior Lecturer  
University of York  
England  
 
I have no competing interests.  
 
24 patients were assessed for eligibility, nine declined to participate (38%). The power calculation 
stated that 24 patients were required. It is unclear why no allowance was made for patients to 
declining to take part - it is usual to build this in to the recruitment strategy, with the aim of recruiting 
the required number. Hence the study was underpowered.  
Response: We agree with the reviewer that the study was underpowered. The intention was to 
randomise 24 patients (the nine who declined to participate were not randomised). The reason for the 
recruitment to be stopped early was the interim analysis which indicated a high drop-out rate in the 
group randomised to have dose reduction and not because of patients declining to take part.  
 
In the analysis there was statistical analysis of baseline data. Baseline tests of imbalance are 
inappropriate unless the investigators suspect that there are problems with the randomisation.  
Response: We believe that by presenting these comparisons we are allowing the reader to judge 
whether there are problems with the randomisation.  
 
Primary outcomes were visual analogue scale (VAS) pain score change and withdrawal from study 
due to lack of efficacy.  
 
The dropout rate between the groups was not reported, only that this was a significant difference.  
Response: The number of dropouts between the groups is reported in the flow chart. We have now 
made it clearer in the first paragraph of the results section as well: “The drop-out rate in the group 
randomised to have intrathecal dose reduction was 70% and there were no drop-outs in the patients 
allocated to the control (no dose reduction) group.”  
 
The VAS change between baseline and last observation was lower in the control group (than in the 
intervention group (Table 3). There was differences at baseline, so a ANCOVA might be a better 
analysis, to look at last observation, adjusting for baseline.  
Response: In our previous response to Dr Allgar we stated that we did not feel we could justify the 
assumptions implicit in an ANCOVA and provided the p values from ANCOVA analyses to show that 
we were not choosing a nonparametric test to obtain „better‟ p values.  
 
The change in VAS score between groups was analyses within group, which is not appropriate (See 
Comparisons against baseline within randomised groups are often used and can be highly 
misleading. J Martin Bland1* and Douglas G Altman2. Trials 2011, 12:264).  
Response: The paper quoted relates to the reporting of within group comparisons instead of between 
group comparisons. We have performed between group comparisons as the main analyses in Table 3 
and have stated that these were not significant. We feel that the information provided in Table 4 is 
useful additional information (e.g. as the basis for future sample size calculations) and should be 
retained.  
 
Overall the study is under-powered due to failure to recruit the required number of patients. The 
approach to analysis and finding are limited de to the small numbers in each group, hence questions 
the external validity of the trial.  
Response: We agree with the reviewer that the study is underpowered however this was not due to a 
failure to recruit the required number, but due to the trial being stopped early following the interim 
analysis performed. 
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