
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) Low-dose prednisolone treatment of early rheumatoid arthritis and 

late cardiovascular outcome and survival: ten year follow-up of a two 

year randomized trial 

AUTHORS Ajeganova, Sofia; Svensson, Bjorn; Hafström, Ingiäld 

 

VERSION 1 - REVIEW 

REVIEWER Will Dixon 
The University of Manchester, UK 

REVIEW RETURNED 13-Nov-2013 

 

GENERAL COMMENTS This study examines the impact of 7.5mg glucocorticoid use taken 
over two years on the medium- to long-term incidence of 
cardiovascular events and mortality. The study has the notable 
advantage of randomizing patients to a fixed dose of steroids that 
are administered for a long period, as well as being able to identify 
events through linkage to national registers. Unfortunately, the 
medication use (in particular steroid use) beyond year 2 is not 
known. I have significant reservations about how the authors have 
interpreted the results – electing to conclude from an age-adjusted 
HR of 1.8 (0.9-3.6) that there is no risk.  
 
The results are presented in the text as the proportion of patients 
who developed an incident CV event and the crude incidence rates. 
These rates are similar. However, we know from Table 1 that the no-
pred group are older and we would thus expect them to have more 
CVD. The text goes on to state that the age-adjusted HR for CV 
events and death was not statistically significantly different. Whilst 
this is factually correct, the result (shown only in figure 2) reveals 
that the age-adjusted HR is in fact 1.8 (0.9-3.6). The point estimate 
is therefore an 80% increased risk, with the low numbers of events 
generating low precision (wide CIs), but nonetheless suggesting 
there is a high probability of a clinically meaningful increased risk. 
The authors should include these aHRs and CIs in the main results 
section.  
 
The discussion should present this finding as a notable probability of 
a clinically-important increased risk rather than a non-significant 
result (as judged by the p-value). Their conclusion that the risk of a 
composite CV event does not differ is inaccurate. At best, their 
results are inconclusive as they have not ruled out a clinically 
meaningful increased risk. All of the subsequent discussion about 
their being no risk is thus, in my mind, inaccurate.  
 
I could only see age-adjusted HRs presented. The methods state 
they will adjust for any imbalanced covariates. I can‟t see these 
results.  
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A notable weakness of the study is the lack of information about 
medication use (other than a binary measure of biologic use) in the 8 
years following the initial two. Whilst I accept the authors may not 
have this information, it should be made clear in the discussion that 
this is a notable limitation. It is possible that patients in the non-pred 
arm in fact had more pred over the 10 years than the pred arm (or 
not – we just don‟t know)  
 
The AUC results suggest that the prednisolone cohort had better 
disease control in the first 2 years. Knowing that higher disease 
severity is associated with higher CV risk, together with the finding 
that the overall CV risk did not increase, suggests there may be a 
bidirectional effect of the steroids. Can the authors perhaps explore 
this by stratifying their steroid cohort into those with a better/ worse 
response, and seeing what their rates of CVD were from Y3 
onwards? 

 

REVIEWER Deborah Symmons 
University of Manchester, UK 

REVIEW RETURNED 22-Nov-2013 

 

GENERAL COMMENTS I think that this study has a number of weaknesses which are not 
adequately addressed in the reporting – or most importantly in the 
discussion. The major one is that the total exposure to steroids in 
each group is not known. As far as I can tell, the authors do not 
know anything about the steroid exposure of the two groups after the 
trial ended at the two year period. It is, therefore, not appropriate, 
during this course of writing up the study to refer to “long-term” 
steroid exposure. It is quite possible that a large number of the 
prednisolone group received no further steroid beyond the end of the 
trial and similarly those in the low prednisolone group may have 
received quite a large amount subsequently. Therefore, all this trial 
is telling us about is the long-term consequences of steroid exposure 
in the first two years of RA – regardless of subsequent steroid 
exposure. Phrases such as “ a cumulative dose up to 5,500mg need 
to be explained. Surely the cumulative dose may have been 
substantially higher than this if patients continued on steroids for the 
remaining eight years of follow-up? Another weakness is that the 
study is small. At the end of the day, the conclusion is based on only 
10 strokes in the prednisolone exposed group and five in the no 
prednisolone group. Another weakness is that the only significant 
finding comes from an analysis of a secondary outcome. The 
analysis was set up to address the difference in composite CV 
events (and presumably powered for this also). 

 

REVIEWER Tim Pickles, Statistician 
South East Wales Trials Unit, Cardiff University, Wales 

REVIEW RETURNED 03-Dec-2013 

 

GENERAL COMMENTS I have reviewed the statistics and they are fine. 
 
Low-dose prednisolone treatment of early rheumatoid arthritis was 
associated with an increased risk of cerebrovascular events but not 
with coronary artery complications or overall survival: a ten year 
follow-up of a randomized trial 
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Reviewer: Tim Pickles, Statistician, South East Wales Trials Unit, 
Cardiff University, Wales 
 
Quick summary: 
 
This paper is very well written and is also very sound from a 
statistical viewpoint. I do have a small number of comments, 
corrections and questions I would like to highlight here, which I will 
do section by section, though I will mention explanation of acronyms 
and the varying use of decimal places as a general issue. 
 
Abstract: 

 Acronyms: DMARD 

 „until occurrence of studied outcomes‟ is an interesting 
phrase and I will come back to this in Outcome Assessment 

 Decimals: 8% but already used 15.2% and 13.5% 
 
Article Summary: 

 Acronyms: ACR 
 
Introduction: 

 Nothing 
 
Patients and Methods: 

 Acronyms: ACR 

 Figure 1: 
o Remove „enrollment‟ from title, as this Figure starts 

with randomization 
o Is there any explanation for the difference in 

numbers between groups on randomization? 
o Is there any explanation for the difference in 

numbers with prior CVD between groups? 
o I think the fourth boxes down are explaining why 

numbers were excluded from the sensitivity 
analysis. You state that the sensitivity analysis is for 
those adherent to the protocol, but moved, died and 
lost to follow-up are not deviations from a protocol. 
You state in Sensitivity analyses of outcomes that 
you look only at data between 5 and 10 years, so 
are those moved, dead and lost people ones without 
data in that period? If so, I think you need to be a 
little clearer in this figure, and also in statements 
made relating to the sensitivity analysis you did. 

 I assume the 8 cases are the ones mentioned in Figure 1 
that look like protocol deviations, so refer to the figure. 

 Unit confusion: I think IU/ml and U/ml are the same so just 
use one and not both 

 
Outcome assessment: 

 ‟until the occurrence of the first-ever incident CV event or 
death‟. What happens if they had a CV event, and then 
died? Are both events recorded or not? 

 
Statistical Analysis: 

 Need to state the instructions stipulated in the protocol or 
make a reference to them 

 „A 2-tailed value of p<0.05 was considered significant 
significance level of 5% was utilised.‟ 
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Results: 

 Need to note that p= 0.049 is borderline significant for this 
significance level. There is a potential to not consider it for 
univariate checks for association in the Cox models given 
this p-value, so you need to state very clearly that you think 
that it is worth doing this analysis. 

 3 of the 4 cumulative burdens were significant but you must 
state that AUC-CRP was not 

 Remove „p<0.05‟ from the end of second sentence 

 Table 1: 
o Decimals: problems throughout this table, especially 

in p-values. Quote all of these to 3dps 
o Can‟t use ± symbol between a mean and a SD. Find 

some other way of showing that some are 
summarized by Mean/SD or Median/IQR 

o p-value of 0.000 does not exist. Use p<0.001 
instead. 

 It is an unusual to test all baseline variables in an attempt to 
pick variables to check for association with outcome. The 
normal way to make use of those on which the 
randomisation was stratified/balanced/minimised. Were 
there any of these in the original trial? 

 
Study Outcomes: 

 Please explain the relevance of the resulting p-value, rather 
than just stating it on the end of a sentence 

 Not sure of the purpose of testing the median time to event 
when you have already done a more powerful analysis 

 Decimals: 8% 

 I assume 9 deaths in each group are correct but Figure 1 
confusingly reports 1 death. I‟m sure that this will be cleared 
up when you make changes to Figure 1 as suggested. 

 
Primary analyses of outcomes: 

 p-value of 0.000 does not exist. Use p<0.001 instead. 

 Why are Figure 2 panels in this order? Put them in order in 
which they are referred to. 

 
Secondary analyses of outcomes: 

 Only now can we fully understand what this sensitivity 
analysis was done on. As mentioned, this needs to be 
clearer in all other areas it has been mentioned 

 Figure 2: 
o What are these numbers under the plots? Labels 

required. 
 
Discussion: 

 Can‟t use ± symbol between a mean and a SD. 
 
Conclusion: 

 State direction of affect 

 „Further studies …„ statement is a little obvious. Maybe be 
more specific or drop the sentence. 

 
Acknowledgments, Competing interest, Contributor statement, 
Funding: 

 Nothing 
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References: 

 Nothing 
 
 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer Name Will Dixon  

 

The study has the notable advantage of randomizing patients to a fixed dose of steroids that are 

administered for a long period, as well as being able to identify events through linkage to national 

registers. Unfortunately, the medication use (in particular steroid use) beyond year 2 is not known.  

 

Answer: This is an important question, also addressed by the Editor. We have completed the dataset 

and in a separate paragraph in Results we state specifically now the changes in the prednisolone 

treatment during follow-up as well as the changes in traditional cardiovascular factors.  

 

I have significant reservations about how the authors have interpreted the results – electing to 

conclude from an age-adjusted HR of 1.8 (0.9-3.6) that there is no risk.  

The results are presented in the text as the proportion of patients who developed an incident CV 

event and the crude incidence rates. These rates are similar. However, we know from Table 1 that the 

no-pred group are older and we would thus expect them to have more CVD. The text goes on to state 

that the age-adjusted HR for CV events and death was not statistically significantly different. Whilst 

this is factually correct, the result (shown only in figure 2) reveals that the age-adjusted HR is in fact 

1.8 (0.9-3.6). The point estimate is therefore an 80% increased risk, with the low numbers of events 

generating low precision (wide CIs), but nonetheless suggesting there is a high probability of a 

clinically meaningful increased risk. The authors should include these aHRs and CIs in the main 

results section.  

The discussion should present this finding as a notable probability of a clinically-important increased 

risk rather than a non-significant result (as judged by the p-value). Their conclusion that the risk of a 

composite CV event does not differ is inaccurate. At best, their results are inconclusive as they have 

not ruled out a clinically meaningful increased risk. All of the subsequent discussion about their being 

no risk is thus, in my mind, inaccurate.  

 

Answer: We clarify our findings in the Result section and address the shortcomings with more 

attention to interpretation of the results.  

 

I could only see age-adjusted HRs presented. The methods state they will adjust for any imbalanced 

covariates. I can‟t see these results.  

 

We clarify now that covariates for adjusted Cox analyses were pre-specified as variables which were 

imbalanced in the randomization arms, and adjusted for in multivariate analyses if univariate tests 

showed significant association with the outcomes.  

 

A notable weakness of the study is the lack of information about medication use (other than a binary 

measure of biologic use) in the 8 years following the initial two. Whilst I accept the authors may not 

have this information, it should be made clear in the discussion that this is a notable limitation. It is 

possible that patients in the non-pred arm in fact had more pred over the 10 years than the pred arm 

(or not – we just don‟t know)  

 

Answer: We agree with you, that this is an important question which also was raised by the Editor. We 

have added that information into a new paragraph in Results. Data showed that most of the patients 
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in the non-prednisolone arm continued without prednisolone during the observation period.  

 

The AUC results suggest that the prednisolone cohort had better disease control in the first 2 years. 

Knowing that higher disease severity is associated with higher CV risk, together with the finding that 

the overall CV risk did not increase, suggests there may be a bidirectional effect of the steroids. Can 

the authors perhaps explore this by stratifying their steroid cohort into those with a better/ worse 

response, and seeing what their rates of CVD were from Y3 onwards?  

 

Answer: Thank you for this interesting comment. We have performed additional analyses in the 

subgroups stratified according to therapy response, and report the findings in Results.  

 

Reviewer Name Deborah Symmons  

 

I think that this study has a number of weaknesses which are not adequately addressed in the 

reporting – or most importantly in the discussion. The major one is that the total exposure to steroids 

in each group is not known. As far as I can tell, the authors do not know anything about the steroid 

exposure of the two groups after the trial ended at the two year period. It is, therefore, not appropriate, 

during this course of writing up the study to refer to “long-term” steroid exposure. It is quite possible 

that a large number of the prednisolone group received no further steroid beyond the end of the trial 

and similarly those in the low prednisolone group may have received quite a large amount 

subsequently. Therefore, all this trial is telling us about is the long-term consequences of steroid 

exposure in the first two years of RA – regardless of subsequent steroid exposure. Phrases such as “ 

a cumulative dose up to 5,500mg need to be explained. Surely the cumulative dose may have been 

substantially higher than this if patients continued on steroids for the remaining eight years of follow-

up? Another weakness is that the study is small. At the end of the day, the conclusion is based on 

only 10 strokes in the prednisolone exposed group and five in the no prednisolone group. Another 

weakness is that the only significant finding comes from an analysis of a secondary outcome. The 

analysis was set up to address the difference in composite CV events (and presumably powered for 

this also).  

 

Authors‟ reply: Thank you for the important comments. Cumulative dose of prednisolone of up to 

5,500 mg considered only the first two years after study enrolment. Then, as we answered the Editor 

and Will Dixon, after completing dataset we report now the changes in prednisolone therapy during 

the follow-up as well as changes in traditional cardiovascular factors in a separate paragraph of 

Results.  

The components of the composite CV end point, i.e. ischemic coronary and cerebrovascular end 

points, were pre-specified for analyses along with overall CV and mortality end points. We agree that 

the results within the individual components of the composite end point should be interpreted with 

limitations. We now discuss more cautious the study findings in the paper.  

 

Reviewer Name Tim Pickles, Statistician  

 

Abstract. Reply: The acronyms are now explained.  

• Acronyms: DMARD  

• „until occurrence of studied outcomes‟ is an interesting phrase and I will come back to this in 

Outcome Assessment  

• Decimals: 8% but already used 15.2% and 13.5%  

Reply: Correction is done.  

 

Patients and Methods: Corrections are done.  

• Acronyms: ACR • Figure 1:  

o Remove „enrollment‟ from title, as this Figure starts with randomization o Is there any explanation 
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for the difference in numbers between groups on randomization?  

o Is there any explanation for the difference in numbers with prior CVD between groups?  

 

Answer: This is a fair point. The randomization was performed at each centre separately which 

caused the imbalance in number between groups.  

We discuss that the prednisolone trial was not primarily designed to examine the risk of incident CV 

events, thus, the observed baseline imbalance between the treatment groups might have occurred by 

chance. Another possible explanation is the fact that the NoP-group fell out to be older than the P-

group.  

 

I think the fourth boxes down are explaining why numbers were excluded from the sensitivity analysis. 

You state that the sensitivity analysis is for those adherent to the protocol, but moved, died and lost to 

follow-up are not deviations from a protocol. You state in Sensitivity analyses of outcomes that you 

look only at data between 5 and 10 years, so are those moved, dead and lost people ones without 

data in that period? If so, I think you need to be a little clearer in this figure, and also in statements 

made relating to the sensitivity analysis you did.  

 

Answer: As we state in the 5th boxes of the figure 1, the numbers excluded from the sensitivity 

analyses regards only the original 2-year study protocol., Then, we explain in the Statistical Analysis 

section that sensitivity analyses were restricted to the participants who were adherent to the allocated 

intervention and trial instructions during the first two years after enrolment as it was stipulated in this 

2-year trial protocol.  

The second sensitivity survival analyses between 5 and 10 years of follow-up were not priory planned, 

but performed in order to statistically correct describe risk of mortality end point that was not evenly 

distributed over the study time.  

 

I assume the 8 cases are the ones mentioned in Figure 1 that look like protocol deviations, so refer to 

the figure.  

 

Answer: According to your point, we refer now to the figure 1 to explain the population considered in 

the sensitivity analyses.  

 

• Unit confusion: I think IU/ml and U/ml are the same so just use one and not both  

Answer: Units of measurements are stated according to the provided by the manufacturers of the 

tests.  

 

Outcome assessment:  

• ‟until the occurrence of the first-ever incident CV event or death‟. What happens if they had a CV 

event, and then died? Are both events recorded or not?  

Answer: Yes, if the subject had a CV event, and then died, both events were recorded in analyses of 

separate outcomes.  

 

Statistical Analysis:  

• Need to state the instructions stipulated in the protocol or make a reference to them  

Answer: The prednisolone trial has been newly submitted for registration in ISRCTN, and the 

reference is given in the manuscript.  

 

• „A 2-tailed value of p<0.05 was considered significant significance level of 5% was utilised.‟  

Answer: We have now rephrased this sentence.  

 

Results:  

• Need to note that p= 0.049 is borderline significant for this significance level. There is a potential to 
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not consider it for univariate checks for association in the Cox models given this p-value, so you need 

to state very clearly that you think that it is worth doing this analysis.  

 

Answer: Thank you. It is clarified now in the Statistical section that the variables adjusted for in 

multivariate analyses were chosen if univariate tests showed significant association, i.e. p<0.05, with 

the outcomes.  

 

• 3 of the 4 cumulative burdens were significant but you must state that AUC-CRP was not  

• Remove „p<0.05‟ from the end of second sentence  

These points are corrected, thank you.  

• Table 1:  

o Decimals: problems throughout this table, especially in p-values. Quote all of these to 3dps  

 

Answer: As it is commonly used, statistically non-significant p-values are denoted to 2 dps, and 

significant p-values to 3dps.  

 

o Can‟t use ± symbol between a mean and a SD. Find some other way of showing that some are 

summarized by Mean/SD or Median/IQR  

o p-value of 0.000 does not exist. Use p<0.001 instead.  

Corrections are done, thank you.  

 

• It is an unusual to test all baseline variables in an attempt to pick variables to check for association 

with outcome. The normal way to make use of those on which the randomisation was 

stratified/balanced/minimised. Were there any of these in the original trial?  

 

Answer: For the current study, as we state in the Statistical section, covariates for adjusted analyses 

were pre-specified as variables which were imbalanced in the treatment arms.  

 

Study Outcomes:  

• Please explain the relevance of the resulting p-value, rather than just stating it on the end of a 

sentence.  

Answer: Thank you, this is an essential point which is also raised by both the Editor and the 

Reviewers. We discuss now possible clinical relevance of the observed hazards rather than p-values.  

 

• Not sure of the purpose of testing the median time to event when you have already done a more 

powerful analysis.  

We have done this as a part of the survival analyses.  

 

• Decimals: 8%  

No decimals are quoted now for frequencies of outcomes.  

 

• I assume 9 deaths in each group are correct but Figure 1 confusingly reports 1 death. I‟m sure that 

this will be cleared up when you make changes to Figure 1 as suggested.  

Answer: It is correct that one subject died in the prednisolone group during the 2-year randomized 

part of the study that has now been made clear in the title of Figure 1. Nine deaths were observed in 

each therapy group during the 10-year period of observation.  

 

Primary analyses of outcomes:  

• p-value of 0.000 does not exist. Use p<0.001 instead.  

Correction is done, thank you.  

•  

Why are Figure 2 panels in this order? Put them in order in which they are referred to.  
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Answer: We prefer to put subtypes of CV events together with the composite CV event end point.  

 

Thank you for the comments below, the statements are now made clearer.  

Secondary analyses of outcomes:  

• Only now can we fully understand what this sensitivity analysis was done on. As mentioned, this 

needs to be clearer in all other areas it has been mentioned.  

• Figure 2:  

o What are these numbers under the plots? Labels required.  

Discussion:  

• Can‟t use ± symbol between a mean and a SD.  

Conclusion:  

• State direction of affect • „Further studies …„ statement is a little obvious. Maybe be more specific or 

drop the sentence. 

VERSION 2 – REVIEW 

REVIEWER Professor Deborah Symmons 
Arthritis Research UK Centre for Epidemiology, University of 
Manchester, UK 

REVIEW RETURNED 07-Mar-2014 

 

GENERAL COMMENTS My interpretation is that the incidence of ischaemic coronary artery 
events is very similar in the two groups. The incidence of cerebral 
vascular events is substantially higher in the prednisolone group. 
This is nearly sufficient for the composite cardiovascular endpoint to 
be significant. The lower end of the confidence intervals is after all 
0.9. There is also a trend towards survival being less good in the 
prednisolone treated group.  
 
I think the conclusion of the abstract needs to be adjusted so that it 
reflects the objectives and the above summary. In the results 
section, we are now given more information about the cumulative 
exposure to steroids in each group. A slight change in wording 
would make this clearer still. I would suggest, “In the P Group, 
59/111 patients (53%) stopped prednisolone treatment after the first 
two study years. A further 30/109 patients (28%) had stopped 
prednisolone after a total of 4-5 years. Twenty-three of the remaining 
106 patients (22%) continued for more than 8 years.”  
 
The next sentence should make it clear whether the mean daily 
dose of prednisolone is in those taking prednisolone or whether 
those people within the prednisolone group who have stopped 
treatment are also contributing their zero exposure to the mean daily 
dose. 
 
These results are not as reassuring with respect to the composite 
endpoint as the authors continue to maintain in the discussion. As 
noted above, the difference for the composite endpoint almost 
reaches statistical significance and there is a trend towards more 
deaths in the prednisolone group. What is perhaps remarkable is the 
similarity in the ischaemic coronary events outcome.  
 
Although we are now told the cumulative exposure to prednisolone, 
this is still not factored into the analysis. Thus, the analysis still 
relates to patients exposed to prednisolone at a low dose in the first 
two years, regardless of subsequent prednisolone use. This should 
be stated. 
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VERSION 2 – AUTHOR RESPONSE 

According to the essential remarks, the parts in the abstract, results and discussion of the manuscript 

have been modified, and the statements are now made further clearer. 
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