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VERSION 1 - REVIEW 

REVIEWER Klavs Würgler Hansen 
Diagnostic Centre  
Regional Hospital Silkeborg  
Denmark 
 
Advisory board member for Novo Nordisk and Sanofi 

REVIEW RETURNED 12-May-2016 

 

GENERAL COMMENTS This well conducted study is the first to describe the effects of 
changing from morning dosing (MD) of one antihypertensive drug 
(Enalapril 20 mg) to bedtime dosing (BD) in patients with type 1 
diabetes. The study is most likely also the first of its kind with a 
placebo control. The population studied is restricted to a rare 
subpopulation of patients with cardiac autonomic neuropathy, 
normoalbuminuria and a night dip less than 10 % at baseline.  
 
No significant change in day or night BP parameters were found. A 
small increase in day time systolic BP (1 mmHg) and a small 
decrease in night systolic night BP (2 mmHg) by BD resulted in a 
slightly lower nocturnal dip 8.6 % vs. 11.0 % , which just reached 
statistical significance (p 0.048). The study is important because the 
results differ from previous studies in type 2 diabetes and the result 
should warn against a too enthusiastic approach to this kind of 
intervention in different diabetic subpopulations.  
 
1) The ambulatory BP monitor was properly calibrated. How was this 
performed ?  
2) TheSpaceLabs report management system AB90217 version 
3.0.0.9 was used. We have previously documented a soft ware error 
in this version which seriously affected the print out of the hourly 
average BP, which differed from the correct values on the screen. 
The calculated average BP in the preset day and night time period 
was not affected.(Blood Pressure Monitoring 201;18: 27-31). How 
you calculated day and night time BP from the hourly average on the 
paper print out or have you used the calculated day and night time 
values from the print out ? Have you checked if the error we have 
reported is present in your data ? If this is the case the values which 
form the basis for at least the hourly average presented in Figure 2 
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may be flawed.  
3) As the authors discuss the inclusion criteria of cardiac autonomic 
neuropathy AND normoalbuminuria AND night/day BP ratio > 90 % 
represent a highly selected group of patients which probably have 
been very difficult to find. Could the authors give some idea of have 
many normoalbuminuric patients have been tested for CAN and how 
many of these fulfilled the inclusion criteria ?  
4) CAN without kidney disease is very uncommon and could 
represent a subpopulation which is genetic protected from 
microvascular complications. This is exampled by the fact that the 
patients had a very long diabetes duration of 36 years and still were 
normoalbuminuric.  
5) The title is mentioning that BP partly “restores” ambulatory BP 
profile. I don’t think this is a proper title. What is fully restored; the 
profile of healthy non diabetic subjects ? the profile of short term 
normoalbuminuric diabetic patients without CAN ?  
6) It should be noticed that the increase in night dip with BP partly 
depends on a numerical increase in day time BP.  
7) The definition of day was from 07 to 23 and night from 23 to 07 
because they ”are standard Danish bedtime and wake hours”. 
However such standard behavior does not exist. In the lack of 
information of the actual time for going to bed and rising, the authors 
might choose for exploratory reasons to calculate day and night from 
the short fixed interval: day 06-21, night 01-06 (J Hyp 2013;31;1731-
1768)  
8) I think that the lack of effect of day and night time BP and the very 
modest increase in night dip is the most important result by BD, 
because this is in contrast with other studies in type 2 diabetes. The 
authors could discuss whether this could be because only one drug 
was changed from MD to BD . Another reason could be that the 
proper population to benefit from this intervention is patients with 
nocturnal hypertension rather than patients with reduced nocturnal 
dip ? 

 

REVIEWER Baiming Zou 
Department of Biostatistics  
University of Florida  
USA 

REVIEW RETURNED 14-May-2016 

 

GENERAL COMMENTS This study investigated if bedtime dosing (BD) versus morning 
dosing (MD) of the angiotensin converting enzyme inhibitor enalapril 
would affect 24 hour BP profile in patients with type 1 diabetes 
(T1D), CAN and non-dipping by using a randomized, double-blind, 
two-way cross-over design. Although the research question has 
clinical needs, I have several critical concerns regarding the study 
design and statistical analysis:  
 
Specifically:  
1. “In this randomised, double-blind, two-way cross-over study the 
patients were treated for 12 weeks with either MD or BD of 20 mg 
enalapril or placebo, followed by 12 weeks of switched treatment 
regimen”: Why placebo got involved here? What is the treatment 
sequence used in this study?  
2. “24 normoal buminuric T1D patients with CAN and non-dipping 
were included”: How many were randomized to what treatment 
sequence? Also, the treatment period should be clearly described.  
3. “In short, patients were randomised to take enalapril 20 mg in the 
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morning (MD: morning dosing) or as BD for 12 weeks. 
Subsequently, without a washout period, patients were switched to 
the reverse dosing time for another 12 weeks”: Why no washout 
period designed was used? Was any test conducted about carry 
over effect?  
4. “The results are expressed as means and standard deviation or 
standard error of the mean as appropriate when values are normally 
distributed and as medians and interquartile range when the values 
are not normally distributed. Paired students t-tests were used when 
the values were nonskewed; otherwise Wilcoxon’s tests for paired 
differences were used”: What statistical analysis was used for the 
primary outcome? Also, any missing data? If it is, how did you deal 
with missing data?  
5. In the statistical analysis of primary outcome, I would suggest 
using the mixed effects model instead of paired t-test. 

 

REVIEWER Francesco Violi 
Department of Internal Medicine  
sapienza University  
Roma 

REVIEW RETURNED 16-May-2016 

 

GENERAL COMMENTS In the present paper the Authors tested the effect of enalapril versus 
on blood pressure in 24 type 1 diabetic patients with non-dipping 
nocturnal blood pressure and autonomic neuropathy. Comparison 
was between bedtime dosing versus morning dosing. After 12 weeks 
of treatment nocturnal blood pressure dipping was 2.4% more with 
bedtime compared to morning dosing(p=0.048)  
General Comments  
The study has several limitations:  
1) It is unclear how the sample size was calculated. The difference 
of 4 mmHg refers to what?  
2) Comparison between groups should be done by GLM  
3) Despite acknowledged by the Authors, the clinical validity of this 
approach is undefined.  
For this reasons the content of the paper should be considered a 
simple proof-of-concept study which needs adequate approach with 
specific clinical end-points 

 

REVIEWER Dr Eamon Dolan 
Stroke and Hypertension unit,  
Connolly hospital,  
Dublin 15. 

REVIEW RETURNED 31-May-2016 

 

GENERAL COMMENTS This is a well written paper dealing with an area of interest in a high 
risk group.  
 
Please describe the average time interval between baseline ABPM 
and study enrolment. I would like to see this average bp data in table 
1. Partly because 70% of patients had an ARB/ACE I stopped just 
before the study. Most of these meds were given in the morning and 
may be more potent than enalapril.  
 
Given the above point. If the investigators only looked at the last 
ABPM in each study arm ( MD and BD) did that give a different 
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result.  
 
Also if different time window were used for "pure sleep" say 12 
midnight to 6am and 9 am to 9pm that might also change the results. 

 

REVIEWER Timo Siepmann 
University Hospital Carl Gustav Carus, Germany 

REVIEW RETURNED 17-Jun-2016 

 

GENERAL COMMENTS The present manuscript is on a crossover study of the 
effects of bed-time enalapril versus administration of the medication 
in the morning on blood pressure 24h-profiles in patients with type-1 
diabetes associated autonomic neuropathy.  
 
The topic is of clinical relevance since autonomic neuropathy is a 
prevalent complication of diabetes and various other systemic and 
metabolic disorders that constitutes an additive cardiovascular risk 
factor. The intervention is comparatively simple and could easily be 
implicated in clinical practice. The paper is well written and reflects 
on the current literature. However, a few methodological concerns 
are present that might limit the interpretability of the data.  
 
In the introduction the sentence stating that exclusion criteria were 
based on the investigator’s opinion (“.....or any other clinically 
significant disorder which in the investigator’s opinion could interfere 
with the results of the trial.”) should be rephrased and an exhaustive 
list of exclusion criteria should be provided. In its current form the 
sentence appears to indicate that exclusion criteria were based on 
the individual opinion of the investigator which would compromise 
external validity of the data and therefore constitute a major 
limitation of the protocol.  
 
In the statistics section the authors should report percentages of 
missing data and clarify how missing data were handled.  
 
In the results section, subgroup analyses stratifying the patients 
should be reported, preferably as graphs.  
 
Presented data clearly show that nocturnal dipping is reduced by 
bed time application of enalapril in type 1 diabetes patients. This is a 
relevant finding. However, the work does not offer any data based 
explanation on the underlying mechanistic reason of this 
observation. One obvious reason could be the pharmacokinetic 
profile of enalapril. The drug features good oral absorption (up to 
70%) with a peak plasma concentration being achieved within only 1 
hour. It also undergoes rapid clearance (undetectable by 4 hours) by 
hepatic deesterification to an active metabolite. Peak plasma 
concentrations of enalaprilat occur within 2 to 4 hours post 
administration. Biphasic elimination occurs with 2-6 h and 36h half 
lifes, the latter being mediated to a considerable proportion by 
equilibration from tissue. While conduction of a PK/PD modeling with 
the active metabolite would probably not be possible in the present 
study (due to lack of plasma concentration assessment), the 
discussion should reflect on how the pharmacokinetic profile might 
influence the observation of reduced non-dipping.  
 
It would be interesting to learn if blood pressure variability has been 
altered by the changed regimen.   
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REVIEWER Abd A Tahrani 
Institute of Metabolism and Systems Research, University of 
Birmingham, UK 

REVIEW RETURNED 24-Jun-2016 

 

GENERAL COMMENTS I have read the manuscript with much interest. The study addresses 
and important research question. The research question is well 
justified. The paper is clearly written. I have the following 
suggestions/comments:  
 
1. Regarding the testing for CAN: Was the test performed in the 
morning and fasting? Were the patients advised to avoid caffeine?  
 
2. The statistical methods need to clarify how was the dipping 
compared between BD and MD and how was the cross-over design 
was taken into consideration in the analysis  
 
3. How was the sample size calculated?  
 
4. How many patients were screened to identify the current sample?  
 
5. The subgroup analysis, which data is not shown, is not useful due 
the limitations of the small sample size. And as the authors elected 
not to show the data I would suggest removing this paragraph as it 
does not add much to the paper  
 
6. The results show a 2.4% increased dipping in nocturnal systolic 
BP with BD treatment compared to MD but not in MAP or diastolic 
BP; how clinically relevant such a small difference in dipping?  
 
7. What was the baseline BP in the study participants?  
 
8. A schematic presentation of the study designs might be helpful  
 
9. The fact that the patients were on previous BP treatment and 
using multiple pharmacotherapy might reduce the favourable impact 
of the BD dosing. Needs to be discussed 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer 1, Klavs Würgler Hansen  

This well conducted study is the first to describe the effects of changing from morning dosing (MD) of 

one antihypertensive drug (Enalapril 20 mg) to bedtime dosing (BD) in patients with type 1 diabetes. 

The study is most likely also the first of its kind with a placebo control. The population studied is 

restricted to a rare subpopulation of patients with cardiac autonomic neuropathy, normoalbuminuria 

and a night dip less than 10 % at baseline.  

No significant change in day or night BP parameters were found. A small increase in day time systolic 

BP (1 mmHg) and a small decrease in night systolic night BP (2 mmHg) by BD resulted in a slightly 

lower nocturnal dip 8.6 % vs. 11.0 % , which just reached statistical significance (p 0.048). The study 

is important because the results differ from previous studies in type 2 diabetes and the result should 

warn against a too enthusiastic approach to this kind of intervention in different diabetic 

subpopulations.  

 

Dear Klavs Würgler Hansen. Thank you for all of your comments and questions. You raise important 
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points regarding the manuscript.  

 

1.1) The ambulatory BP monitor was properly calibrated. How was this performed ?  

All the monitors were calibrated according to the manufacturer’s guidelines before the start of the 

study and then once per year, by the manufacturer. Furthermore, each patient was assigned to a 

single blood pressure monitor to further assure that there would be no difference in measurements in 

the patients because of the hardware. Thus, we are confident that there are no hardware errors or 

confounders due to irregularities between BP monitors. We have added the following:  

“All the monitors were calibrated according to manufacturer’s guidelines before the start of the study 

and then once per year, by the manufacturer. Furthermore, each patient was assigned to a single 

blood pressure monitor to further assure that there would be no difference in measurements in the 

patients because of the hardware.”  

 

1.2) TheSpaceLabs report management system AB90217 version 3.0.0.9 was used. We have 

previously documented a soft ware error in this version which seriously affected the print out of the 

hourly average BP, which differed from the correct values on the screen. The calculated average BP 

in the preset day and night time period was not affected.(Blood Pressure Monitoring 201;18: 27-31). 

How you calculated day and night time BP from the hourly average on the paper print out or have you 

used the calculated day and night time values from the print out ? Have you checked if the error we 

have reported is present in your data ? If this is the case the values which form the basis for at least 

the hourly average presented in Figure 2 may be flawed.  

Thank you for drawing our attention to this important finding. We have not used the hourly means, but 

the raw data, which, according to your paper, is accurate. We have now added the word “raw” and 

changed the sentence to:  

“Furthermore, all the raw data was extracted from the software for further analysis, making it possible 

to generate 24 hour BP profiles.”  

 

1.3) As the authors discuss the inclusion criteria of cardiac autonomic neuropathy AND 

normoalbuminuria AND night/day BP ratio > 90 % represent a highly selected group of patients which 

probably have been very difficult to find. Could the authors give some idea of have many 

normoalbuminuric patients have been tested for CAN and how many of these fulfilled the inclusion 

criteria ?  

We have revised the Material section and made a flow chart giving some clarification regarding 

eligible patients for this study. We have added:  

“From the combined cohort of the two clinics, approximately 1000 type 1 diabetic patients were 

screened for autonomic neuropathy. Approximately 900 did not meet inclusion criteria. Of the 

remaining approximately 100 patients, 24 patients were included (see Figure 1).”  

 

1.4) CAN without kidney disease is very uncommon and could represent a subpopulation which is 

genetic protected from microvascular complications. This is exampled by the fact that the patients had 

a very long diabetes duration of 36 years and still were normoalbuminuric.  

We do agree. It is a very interesting subpopulation of type 1 diabetic patients.  

 

1.5) The title is mentioning that BP partly “restores” ambulatory BP profile. I don’t think this is a proper 

title. What is fully restored; the profile of healthy non diabetic subjects ? the profile of short term 

normoalbuminuric diabetic patients without CAN ?  

Thank you for your concern regarding the title of the paper. We have changed the title to:  

“Nocturnal versus daytime antihypertensive treatment in type 1 diabetic patients with autonomic 

neuropathy and non-dipping: A randomised, placebo-controlled, double-blind cross-over trial.”  

 

1.6) It should be noticed that the increase in night dip with BP partly depends on a numerical increase 

in day time BP.  
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This is true. Although the difference in mmHg was not significant, there is a numerical change which 

affects the dipping calculation. We have added the following:  

“… although an insignificant increase of 1 mmHg in SBP is noticed.”  

 

1.7) The definition of day was from 07 to 23 and night from 23 to 07 because they ”are standard 

Danish bedtime and wake hours”. However such standard behavior does not exist. In the lack of 

information of the actual time for going to bed and rising, the authors might choose for exploratory 

reasons to calculate day and night from the short fixed interval: day 06-21, night 01-06 (J Hyp 

2013;31;1731-1768)  

Thank you for this comment regarding night-time hours. This is also a concern among some of the 

other reviewers and a consideration we have taken into account. We find that figure 3 provides the 

visual answer as to where the differences are found during the 24 hour measurements, and we 

believe that these hours are representative of rest hours in our patients. The sentence stating 

“…standard Danish bedtime and wake hours” has been deleted.  

 

1.8) I think that the lack of effect of day and night time BP and the very modest increase in night dip is 

the most important result by BD, because this is in contrast with other studies in type 2 diabetes. The 

authors could discuss whether this could be because only one drug was changed from MD to BD. 

Another reason could be that the proper population to benefit from this intervention is patients with 

nocturnal hypertension rather than patients with reduced nocturnal dip ?  

This is a very interesting point. It is our opinion, as well as other reviewers, that polypharmacy could 

play a role, but also that it is a very moderate intervention compared to other trials in type 2 diabetes, 

in which more antihypertensive medications were changed to BD. However, this study was not 

designed to increase dipping as much as possible in type 1 diabetes, but rather as a proof-of-concept 

study regarding bedtime administration, as you correctly point out in your comment regarding the 

overall manuscript. We agree that this point raised by the reviewer deserves mention and the 

following has been added in the discussion:  

“However, other studies find a larger effect on BP parameters. This could be due to differences in 

study design, as this study only changed one drug to BD. Hence, some patients were still taking other 

antihypertensive medication in the morning.”  

 

Reviewer 2, Baiming Zou  

This study investigated if bedtime dosing (BD) versus morning dosing (MD) of the angiotensin 

converting enzyme inhibitor enalapril would affect 24 hour BP profile in patients with type 1 diabetes 

(T1D), CAN and non-dipping by using a randomized, double-blind, two-way cross-over design. 

Although the research question has clinical needs, I have several critical concerns regarding the study 

design and statistical analysis:  

Specifically:  

 

2.1) “In this randomised, double-blind, two-way cross-over study the patients were treated for 12 

weeks with either MD or BD of 20 mg enalapril or placebo, followed by 12 weeks of switched 

treatment regimen”: Why placebo got involved here? What is the treatment sequence used in this 

study?  

Thank you for reviewing our manuscript and for your questions and comments. We agree that this 

sentence is unclear regarding study design. We have changed it. However, this is a placebo-

controlled trial. We chose this setup because although previous trials have examined nocturnal 

antihypertensive treatment, no trials have been double-blinded or placebo-controlled. The sentence 

has been changed to:  

“In this randomised, placebo-controlled, double-blind, cross-over study the patients were treated for 

12 weeks with either MD (20 mg enalapril in the morning and placebo at bedtime) or BD (placebo in 

the morning and 20 mg enalapril at bedtime), followed by 12 weeks of switched treatment regimen.”  
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2.2) “24 normoalbuminuric T1D patients with CAN and non-dipping were included”: How many were 

randomized to what treatment sequence? Also, the treatment period should be clearly described.  

We have now clarified the trial design in the abstract. Thank you for drawing attention to this unclear 

sentence. Furthermore, we have created a Consort flow chart explaining the inclusion of the patients, 

randomisation and treatment sequence (Figure 1).  

 

2.3) “In short, patients were randomised to take enalapril 20 mg in the morning (MD: morning dosing) 

or as BD for 12 weeks. Subsequently, without a washout period, patients were switched to the 

reverse dosing time for another 12 weeks”: Why no washout period designed was used? Was any 

test conducted about carry over effect?  

We did not design a washout period because of the pharmacological characteristics of enalapril. We 

would not expect the effects of enalapril on blood pressure to last longer than 24-48 hours. This is 

partly why enalapril was chosen for this study. We have tested for carry over effect, but there was 

none. We have now changed the Method section to the following:  

“In short, patients were randomised to take enalapril 20 mg in the morning and placebo at bedtime 

(MD: morning dosing) or as BD (placebo in the morning and 20 mg enalapril at bedtime) for 12 weeks. 

The effects of enalapril on blood pressure were not expected to last longer than 24-48 hours. 

Subsequently, without a washout period, patients were switched to the reverse dosing time for 

another 12 weeks.”  

We have added the following sentence to the results section:  

“There was no evidence of carry over effect between the two treatment periods.”  

 

2.4) “The results are expressed as means and standard deviation or standard error of the mean as 

appropriate when values are normally distributed and as medians and interquartile range when the 

values are not normally distributed. Paired students t-tests were used when the values were 

nonskewed; otherwise Wilcoxon’s tests for paired differences were used”: What statistical analysis 

was used for the primary outcome? Also, any missing data? If it is, how did you deal with missing 

data?  

For the primary outcome, we used paired student’s t-test because of normally distributed data. We 

had no drop-outs or missing data. It was very important to us to have complete data sets and we 

repeated our measurements if they were incomplete. We have added the following:  

“There was no missing data.”  

 

2.5) In the statistical analysis of primary outcome, I would suggest using the mixed effects model 

instead of paired t-test.  

Thank you for this important comment. However, as we decided before we conducted the study and 

as previously published (Hjortkaer H, Jensen T, Kofoed K, et al. Nocturnal antihypertensive treatment 

in patients with type 1 diabetes with autonomic neuropathy and non-dipping of blood pressure during 

night time: protocol for a randomised, placebo-controlled, double-blind, two-way crossover study. BMJ 

Open 2014;4:e006142.), we chose a students t-test. Using the cross-over design, we use the patients 

as their own controls thus eliminating confounders. As we have a complete data set, we did not find a 

need for change in the original protocol regarding the statistical analyses.  

 

Reviewer 3, Francesco Violi  

In the present paper the Authors tested the effect of enalapril versus on blood pressure in 24 type 1 

diabetic patients with non-dipping nocturnal blood pressure and autonomic neuropathy. Comparison 

was between bedtime dosing versus morning dosing. After 12 weeks of treatment nocturnal blood 

pressure dipping was 2.4% more with bedtime compared to morning dosing(p=0.048)  

 

General Comments  

The study has several limitations:  

3.1) It is unclear how the sample size was calculated. The difference of 4 mmHg refers to what?  
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Thank you for all of your questions and your comments and for raising the question of calculation of 

sample size. When we designed the study, we chose 4 mmHg. Assuming a power of 80% (β), a test 

level of 5% (α), a standard deviation of 5 mmHg on BP measurements (s) and a difference on 4 

mmHg between the two treatment modalities (d) the sample size was calculated from the formula:  

n = 2*(1.96 +0.842)2 x (s2)/(d2) where n is the number of patients. Ref: CD Florey. 

BMJ;1993:306:118  

 

3.2) Comparison between groups should be done by GLM  

Thank you for this comment. Please see response to comment 2.5.  

 

3.3) Despite acknowledged by the Authors, the clinical validity of this approach is undefined.  

For this reasons the content of the paper should be considered a simple proof-of-concept study which 

needs adequate approach with specific clinical end-points  

Thank you for these comments. We agree that this is a proof-of-concept study. Never before has 

nocturnal antihypertensive treatment been tested blinded and versus placebo. A need for further 

investigations regarding this population and end-points are indeed needed. We have revised the 

discussion:  

“The primary strength of our study is the randomised, placebo-controlled, double-blind cross-over 

design. The use of tablets for placebo and enalapril of identical appearance secured the double-

blinding of patients and investigators, and enabled us to monitor adherence to the treatment. 

Moreover, the validation of blood pressure measurements within two days after completion of 

measurements ensured complete data sets. Thus, we interpret our results as proof-of-concept of 

positive effects on abnormal diurnal blood pressure profile.”  

“…Furthermore, determining whether BD in type 1 diabetes has favourable long term effects in 

reducing cardiovascular risk requires longer studies investigating surrogate cardiovascular disease 

markers or even hard endpoints.”  

 

Reviewer 4, Dr Eamon Dolan  

This is a well written paper dealing with an area of interest in a high risk group.  

4.1) Please describe the average time interval between baseline ABPM and study enrolment. I would 

like to see this average bp data in table 1. Partly because 70% of patients had an ARB/ACE I stopped 

just before the study. Most of these meds were given in the morning and may be more potent than 

enalapril.  

Thank you for reading our paper and taking the time to comment on the manuscript. You make very 

valid points.  

The time interval between baseline ABPM and study enrolment varied among patients. Some patients 

have had a baseline ABPM defining them as non-dippers a couple of years before enrolment, others 

at a screening very close to enrolment. However, when we decided to conduct our study, we 

specifically chose not to include baseline ABPM. This was chosen because we only wanted to look at 

the differences, if any, in treatment. Hence, we have not looked at baseline values during this study.  

We do understand your point regarding the 17 patients receiving ARB/ACE I before enrolment. 

However, when included in this study, we were very aware of the point that they should not receive 

less potent medication. In addition, as only 3 patients received ARB and not ACE I treatment, we do 

not believe that this could be a potential confounder.  

 

4.2) Given the above point. If the investigators only looked at the last ABPM in each study arm ( MD 

and BD) did that give a different  

result.  

Thank you for this question. We have looked into this, and there were no differences.  

 

4.3) Also if different time window were used for "pure sleep" say 12 midnight to 6am and 9 am to 9pm 

that might also change the results.  

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-012307 on 5 D

ecem
ber 2016. D

ow
nloaded from

 

http://bmjopen.bmj.com/


Thank you for this concern. This is also a concern among some of the other reviewers and a 

consideration we have taken into account both before and after the study. However, as previously 

published in our protocol (Hjortkaer H, Jensen T, Kofoed K, et al. Nocturnal antihypertensive 

treatment in patients with type 1 diabetes with autonomic neuropathy and non-dipping of blood 

pressure during night time: protocol for a randomised, placebo-controlled, double-blind, two-way 

crossover study. BMJ Open 2014;4:e006142), we chose these day- and night-time windows when the 

study began and we did not find a need to change them. Nevertheless, we find that figure 3 provides 

the visual answer as to where the differences are found during the 24 hour measurements.  

 

Reviewer 5, Timo Siepmann  

The present manuscript is on a crossover study of the effects of bed-time enalapril versus 

administration of the medication in the morning on blood pressure 24h-profiles in patients with type-1 

diabetes associated autonomic neuropathy.  

The topic is of clinical relevance since autonomic neuropathy is a prevalent complication of diabetes 

and various other systemic and metabolic disorders that constitutes an additive cardiovascular risk 

factor. The intervention is comparatively simple and could easily be implicated in clinical practice. The 

paper is well written and reflects on the current literature. However, a few methodological concerns 

are present that might limit the interpretability of the data.  

 

5.1) In the introduction the sentence stating that exclusion criteria were based on the investigator’s 

opinion (“.....or any other clinically significant disorder which in the investigator’s opinion could 

interfere with the results of the trial.”) should be rephrased and an exhaustive list of exclusion criteria 

should be provided. In its current form the sentence appears to indicate that exclusion criteria were 

based on the individual opinion of the investigator which would compromise external validity of the 

data and therefore constitute a major limitation of the protocol.  

Thank you for reading our manuscript and for your comments and questions. We find your questions 

and comments well justified. We have now deleted that part of the sentence, as the items listed 

before the last part of the sentence is an exhaustive list. It has now been clarified in the manuscript. 

The sentence now ends with:  

“…known or suspected abuse of alcohol or narcotics, or known cancer diagnoses.”  

 

5.2) In the statistics section the authors should report percentages of missing data and clarify how 

missing data were handled.  

Thank you for this comment. However, we did not have missing data, as we had considerable focus 

on getting all the measurements. As written in the ABPM-section, measurements were repeated. 

Hence, our data set is complete.  

The following sentence has been added:  

“There was no missing data.”  

 

5.3) In the results section, subgroup analyses stratifying the patients should be reported, preferably as 

graphs.  

Thank you for this comment. However, on this matter, we agree with one of the other reviewers, who 

suggests removing the paragraph, as it does not clarify or add anything to the paper.  

 

5.4) Presented data clearly show that nocturnal dipping is reduced by bed time application of enalapril 

in type 1 diabetes patients. This is a relevant finding. However, the work does not offer any data 

based explanation on the underlying mechanistic reason of this observation. One obvious reason 

could be the pharmacokinetic profile of enalapril. The drug features good oral absorption (up to 70%) 

with a peak plasma concentration being achieved within only 1 hour. It also undergoes rapid 

clearance (undetectable by 4 hours) by hepatic deesterification to an active metabolite. Peak plasma 

concentrations of enalaprilat occur within 2 to 4 hours post administration. Biphasic elimination occurs 

with 2-6 h and 36h half lifes, the latter being mediated to a considerable proportion by equilibration 
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from tissue. While conduction of a PK/PD modeling with the active metabolite would probably not be 

possible in the present study (due to lack of plasma concentration assessment), the discussion should 

reflect on how the pharmacokinetic profile might influence the observation of reduced non-dipping.  

This is a very valid point. We do agree on this point and this is partly why enalapril was chosen.  

In the introduction, we have added  

“…we tested the hypothesis that bedtime dosing (BD) of enalapril restores the 24 hour BP profile in 

type 1 diabetes with CAN and non-dipping. Enalapril is a first line choice for hypertension in type 1 

diabetes and the recommended standard dose is 20 mg once daily. The maximal antihypertensive 

effect of the drug is seen after 4-6 hours with diminishing but still present effect after 24 hours. Thus, 

theoretically, the drug should be ideal for re-establishing the normal diurnal blood pressure variation if 

given at bedtime.”  

In the discussion section, we have added:  

“We demonstrated an effect on BP in the late night and early morning hours, as well as increased 

SBP dipping when enalapril was administered at night, as suggested from the pharmacological profile 

of the drug.”  

 

5.5) It would be interesting to learn if blood pressure variability has been altered by the changed 

regimen.  

Thank you for this point as well. We did not consider this before the study, however since the study 

has ended, we found this to be a very interesting subject. We plan to look into this in the future. 

However, we do not believe that it should be included in the present study.  

 

Reviewer 6, Abd A Tahrani  

I have read the manuscript with much interest. The study addresses and important research question. 

The research question is well justified. The paper is clearly written. I have the following 

suggestions/comments:  

 

6.1) Regarding the testing for CAN: Was the test performed in the morning and fasting? Were the 

patients advised to avoid caffeine?  

Thank you for the comments. We find the questions and suggestions valid. The testing for CAN was 

not necessarily performed in the morning and the patients were not fasting or told to avoid caffeine.  

 

6.2) The statistical methods need to clarify how was the dipping compared between BD and MD and 

how was the cross-over design was taken into consideration in the analysis  

Thank you for this question. The dipping was calculated via the formula in the “Ambulatory 24-hour 

BP recording” section. The cross-over design justifies using a simple test as paired student’s t-test, 

which was used for analysis of the dipping, since each person were their own controls, it is not 

necessary to correct for other confounders such as age and sex.  

 

6.3) How was the sample size calculated?  

Thank you for this question. Please see response to comment 3.1.  

 

6.4) How many patients were screened to identify the current sample?  

We have created a flow chart and clarified this in the Methods section. The following sentence has 

been added:  

“From the combined cohort of the two clinics, approximately 1000 type 1 diabetic patients were 

screened for autonomic neuropathy. Approximately 900 did not meet inclusion criteria. Of the 

remaining approximately 100 patients, 24 patients were included (see Figure 1).”  

 

6.5) The subgroup analysis, which data is not shown, is not useful due the limitations of the small 

sample size. And as the authors elected not to show the data I would suggest removing this 

paragraph as it does not add much to the paper  
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We agree. The paragraph has been deleted.  

 

6.6) The results show a 2.4% increased dipping in nocturnal systolic BP with BD treatment compared 

to MD but not in MAP or diastolic BP; how clinically relevant such a small difference in dipping?  

This is a valid point. We do not know if this difference is of clinical relevance. However, we see this as 

a proof of concept study – the clinical relevance remains to be examined. The following sentence has 

now been added to the end of the discussion:  

“Furthermore, determining whether BD in type 1 diabetes has favourable long term effects in reducing 

cardiovascular risk require longer studies investigating surrogate cardiovascular disease markers or 

even hard endpoints.”  

 

6.7) What was the baseline BP in the study participants?  

Thank you for this question. When we decided to conduct our study, we specifically chose not to 

include baseline ABPM for further analysis after the study. This was chosen because we only wanted 

to look at the differences, if any, in treatment. Hence, we have not looked at baseline values during 

this study.  

 

6.8) A schematic presentation of the study designs might be helpful  

We do agree on this. We have created a flow chart regarding patients included and clarified some 

sentences in the manuscript. The methods section now states:  

“Trial design: This study was an investigator-initiated, prospective, randomised, placebo-controlled, 

double-blind, two-way cross-over study of 24 weeks duration investigating the effect of enalapril 20 

mg given at bedtime or in the morning on diurnal BP. A detailed description of the study design has 

been published previously[12].  

In short, patients were randomised to take enalapril 20 mg in the morning and placebo at bedtime 

(MD: morning dosing) or as BD (placebo in the morning and 20 mg enalapril at bedtime) for 12 

weeks.”  

Furthermore, in the previously published protocol(Hjortkaer H, Jensen T, Kofoed K, et al. Nocturnal 

antihypertensive treatment in patients with type 1 diabetes with autonomic neuropathy and non-

dipping of blood pressure during night time: protocol for a randomised, placebo-controlled, double-

blind, two-way crossover study. BMJ Open 2014;4:e006142), there is a detailed description regarding 

measurements performed at each visit.  

 

6.9) The fact that the patients were on previous BP treatment and using multiple pharmacotherapy 

might reduce the favourable impact of the BD dosing. Needs to be discussed  

We agree on this subject. It is a very probable explanation for the small, but significant difference, 

since other studies have changed all antihypertensive medication and found a larger difference 

between treatments. The following has been added:  

“However, other studies find a larger effect on BP parameters. This could be due to differences in 

study design, as this study only changed one drug to BD. Hence, some patients were still taking other 

antihypertensive medication in the morning.” 

VERSION 2 – REVIEW 

REVIEWER Klavs Würgler Hansen 
Diagnostic Centre  
Regional Hospital Silkeborg  
Denmark 
 
Advisory board member for Novo Nordisk  
Received speakers honorarium from Astra Zeneca 

REVIEW RETURNED 24-Aug-2016 
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GENERAL COMMENTS Clear and detailed answers. No further comments. 

 

REVIEWER Abd A Tahrani 
Institute of Metabolism and Systems Research  
University of Birmingham  
Birmingham  
UK 

REVIEW RETURNED 23-Aug-2016 

 

GENERAL COMMENTS I thank the reviewers for addressing my comments and suggestion. 
The manuscript has improved significantly after the authors 
addressed the reviewers comments. I have the following minor 
suggestions:  
1. The authors responded that the CAN testing was not performed in 
the morning and was not performed fasting or with the avoidance of 
caffeine. I suggest that this is added to the methods and also added 
to the discussion/limitation.  
 
2. The authors clearly justify their choice of the study population but 
will be useful to mention in the discussion that CAN with normal 
albuminuria is rare, particularly considering the long diabetes 
duration, and hence generalisation of the findings is limited. 
Nonetheless, the authors are clear that this study is a proof of 
concept and that further studies are needed.  

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer, 6: Abd A Tahrani  

I thank the reviewers for addressing my comments and suggestion. The manuscript has improved 

significantly after the authors addressed the reviewers comments. I have the following minor 

suggestions:  

 

1. The authors responded that the CAN testing was not performed in the morning and was not 

performed fasting or with the avoidance of caffeine. I suggest that this is added to the methods and 

also added to the discussion/limitation.  

 

Answer: Thank you for this comment. We have now added the following in the methods section:  

“The testing was done throughout the day and patients were not instructed to be fasting or avoiding 

caffeine.”  

 

And in the limitations section:  

“It should also be noted that the patients during CAN testing not was instructed to be fasting or 

avoiding caffeine, which theoretically could influence the testing for CAN.”  

 

2. The authors clearly justify their choice of the study population but will be useful to mention in the 

discussion that CAN with normal albuminuria is rare, particularly considering the long diabetes 

duration, and hence generalisation of the findings is limited. Nonetheless, the authors are clear that 

this study is a proof of concept and that further studies are needed.  

 

Answer: Thank you for this comment. We agree that the generalisation should be noted.  

Hence, in the ”future research” section, we have now added:  

”and will make it possible to generalise future findings to also include patients with nephropathy”, so 

the sentence is now:  

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-012307 on 5 D

ecem
ber 2016. D

ow
nloaded from

 

http://bmjopen.bmj.com/


 

“For future research in type 1 diabetes and non-dipping, it seems relevant to also include type 1 

diabetic patients with diabetic nephropathy in long term studies; it is likely that it would increase the 

number of patients qualified for inclusion and will make it possible to generalise future findings to also 

include patients with nephropathy.”  

 

In the ”meaning of the study section”, we believe that the following sentence address the rarity of our 

group of patients.  

 

”However, CAN and diabetic nephropathy often develop in parallel, and it has been difficult to identify 

the relative contribution of CAN on the increased mortality and morbidity in type 1 diabetes. 

Therefore, we selected a subgroup of patients with type 1 diabetes and autonomic neuropathy, but 

without diabetic nephropathy and cardiovascular disease”  

 

Furthermore, we believe that the flowchart showing how many patients not meeting inlcusion criteria 

also show that it is a very selected subgroup of patients. 
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