
PEER REVIEW HISTORY 

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

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) A cross-sectional study on the relationship between the level of 
serum cystatin C and blood pressure reverse dipping in hypertensive 
patients 

AUTHORS Han, Jin; Gao, Ya; Guo, Qi; Su, Dan; Yan, Bin; Peng, Liyuan; 
Yuxing, Du; Ke, Li; Wang, Gang 

 

VERSION 1 - REVIEW 

REVIEWER Eleni Koroboki 
Hypertensive Center,  
Department of Clinical Therapeutics  
University of Athens  
Greece 

REVIEW RETURNED 08-Feb-2016 

 

GENERAL COMMENTS The authors report the findings of a cross-sectional study aimed to 
investigate the relationship between reverse dipping status with 
early kidney injury assessed by serum cystatin C.  
 
The results of this study suggest that a lower nocturnal decline may 
increase the risk of early renal injury in a large cohort of untreated 
hypertensive patients.  
 
Some aspects of this manuscript deserve to be commented:  
 
Major Comments:  
Authors reported that a total of 718 hypertensive patients were 
evaluated. Hypertension was defined based on cut-off office or 
ambulatory pressure values (daytime or nighttime). Using this 
definition it is possible that patients with white coat hypertension 
(office BP ≥140/90 mm Hg with normal ABPM measurements) and 
masked hypertension (office BP < 140/80 with high ABPM 
measurements) were also included. Considering that ABPM was 
available for all participants could authors provide prevalence rates 
of the various BP phenotypes (WCH, MH and sustained 
hypertension) among dippers, non-dippers and reverse-dippers in 
the results section as well as in Table 1?  
 
Have authors excluded from their study patients with sleep apnoea 
or patients with sleep disorders as they are expected to have 
impaired BP circadian rhythms?  
 
Have authors included patients with renal failure, cardiac failure, 
COPD or women during pregnancy? Please specify in methods.  
 
Authors state that night time and day time measurements were set 
at fixed intervals. Did they correct for participants self-reported sleep 
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and wake times? Can the authors comment (maybe in limitations) on 
how having only one night of monitoring may have limited their 
findings?  
 
Please provide data on BMI or/and obesity in the results as well in 
table 1 and also include BMI in the regression model. Non-dipping 
status and reverse dipping have been associated with obesity in 
several studies.  
 
 
 
Minor comments:  
 
Patients under antihypertensive treatment were excluded (page 4, 
line 44): Were all of the included patients newly diagnosed 
hypertensives?  
 
Abstract: (page 2, line 42): S-CC unit is lacking  
What does RDW stand for (red cell distribution)? Please explain in 
text (page 6, line 19).  
 
Page 10, line 29: “Surprisingly, different from other studies…”: 
Which studies? Please cite.  
 
Please add “mean” before SBP, DBP in table 1. 

 

REVIEWER Sante D. Pierdomenico 
University of Chieti-Pescara 

REVIEW RETURNED 02-Mar-2016 

 

GENERAL COMMENTS The title does not exactly match with the objective of the study 
described in the abstract and introduction.  
 
The aim of the study and statistical analysis should be better 
explained.  
 
Page 5, line 16: dipper should be BP fall >= 10% and < 20% and 
nondipper should be BP fall >= 0% and < 10%.  
 
Page 5, line 39: “All the ABPM recordings were manually edited by 2 
individual….” What do you mean for manual editing and to what 
extent was it performed? SpaceLabs 90207 software automatically 
edits BP values if they are outside specific ranges. Manual editing 
should be avoided except in special cases.  
 
Page 6, line 19: RDW is not explained.  
 
Some data are duplicated in the text and the tables.  
 
Table 1: Cystatin C does not appear to be significantly different 
among the groups (P=0.062). Which multiple comparison test was 
used after ANOVA?  
 
Page 7, line 53 (Association of s-CC with reverse dipper pattern): 
this section should be better explained.  
 
Page 8, line 39 (Correlation between s-CC level and decline rate of 
nocturnal BP): this section is unclear to me in the context of the 
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other results. Moreover, references should not be reported in the 
results.  
 
Discussion section should be shortened and focused on main 
findings. In the conclusions, the Authors state that S-CC is 
associated with reverse-dipper pattern and that the lower nocturnal 
decline rate of BP might increase the risk of early renal injury in 
hypertensive patients. However, they also state that they cannot 
confirm any direct relationship between reverse dipping and s-CC. 
The cross-sectional design of the study cannot explain whether early 
renal injury influences circadian BP changes (reverse dipping) or 
whether reverse dipping causes renal damage. In such a context, it 
is unclear to me what is the clinical relevance of the present findings. 
Some previous studies described association between altered 
circadian BP pattern and impaired renal function. Another aspect to 
evaluate is whether the reverse dipping pattern is more frequent in 
early renal damage or in advanced renal damage.  
 
Please, check reference section. 

 

VERSION 1 – AUTHOR RESPONSE 

To reviewer 1:  

 

Thank you very much for your comments and advices, which are very useful for improving our 

manuscript. We would like to reply the following questions as below:  

 

1. Authors reported that a total of 718 hypertensive patients were evaluated. Hypertension was 

defined based on cut-off office or ambulatory pressure values (daytime or nighttime). Using this 

definition it is possible that patients with white coat hypertension (office BP ≥140/90 mm Hg with 

normal ABPM measurements) and masked hypertension (office BP < 140/80 with high ABPM 

measurements) were also included. Considering that ABPM was available for all participants could 

authors provide prevalence rates of the various BP phenotypes (WCH, MH and sustained 

hypertension) among dippers, non-dippers and reverse-dippers in the results section as well as in 

Table 1?  

 

Reply: As participants were recruited from cardiac clinics if they have clinical hypertension when their 

systolic BP (SBP) >140mm Hg and/or diastolic BP (DBP) >90 mm Hg in casual office recording, there 

was no masked hypertension in our study. However, ABPM revealed that 15.6% of all participants 

presented WCH, while the rest of them were sustained hypertension (84.4%).  

 

The prevalence of BP dipping and non-/reverse-dipping in the patients with WCH and sustained 

hypertension was shown below. We also included the information in the table 1 in the manuscript.  

 

The distribution of white coat hypertension  

 

Variable Dipper Nondipper Reverse Dipper P Value  

Patients, n 177 370 171  

WCH，n (15.60%) 50 (28.24%) 53 (14.32%) 9 (5.26%) ＜0.001  

SH, n (84.40%) 127 (71.75%) 317 (85.68) 162 (94.73%) ＜0.001  

 

 

2. Have authors excluded from their study patients with sleep apnoea or patients with sleep disorders 

as they are expected to have impaired BP circadian rhythms? Have authors included patients with 
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renal failure, cardiac failure, COPD or women during pregnancy? Please specify in methods.  

 

Reply: I am sorry for the incompletion. In our study, patients with sleep apnoea or other sleep 

disorders, renal failure, cardiac failure, COPD or women during pregnancy were excluded. We have 

added the information as shown in the manuscript attached with track changes.  

 

3. Authors state that night time and day time measurements were set at fixed intervals. Did they 

correct for participants self-reported sleep and wake times? Can the authors comment (maybe in 

limitations) on how having only one night of monitoring may have limited their findings?  

 

Reply: Thank you for your great concerns. This is a cross-sectional study, which is retrospective, and 

the different living habit of participants does affect the accuracy of the results. The participants were 

encouraged to continue their usual daily activities, relax their arm during measurement, and take note 

of any unusual events or poor sleep and stay in bed from no later than 23 : 00 until 7 : 00 the next 

morning.  

 

In addition, a longer period of ABPM may provide more useful information as more stable variations 

may be seen. We have stressed that in the limitation part.  

 

4. Please provide data on BMI or/and obesity in the results as well in table 1 and also include BMI in 

the regression model. Non-dipping status and reverse dipping have been associated with obesity in 

several studies.  

 

Reply: Thank you for your terrific advice for us. It is true that non-dipping status and reverse dipping 

have been closely associated with obesity. However, this is an observational study that BMI value 

was not available in more than 10% cases, so we didn’t include BMI in the analysis. But we will 

launch another clinical trial, in which BMI should be analyzed.  

 

5. Patients under antihypertensive treatment were excluded (page 4, line 44): Were all of the included 

patients newly diagnosed hypertensives?  

 

Reply: Yes, hypertensive patients were all newly diagnosed.  

 

6. Abstract: (page 2, line 42): S-CC unit is lacking  

 

Reply: I am sorry for our mistakes. We have included relative information in the corrected abstract.  

 

7. What does RDW stand for (red cell distribution)? Please explain in text (page 6, line 19).  

 

Reply: The RDW is red blood cell distribution width, which we didn’t include in our last analysis. We 

are sorry for the mistakes. We have revised our manuscript as shown in the manuscript attached with 

all changes tracked.  

 

8. Page 10, line 29: “Surprisingly, different from other studies…”: Which studies? Please cite.  

 

Reply: We have made the relative changes, which are shown in the discussion.  

 

9. Please add “mean” before SBP, DBP in table 1.  

 

Reply: Thank you for your advises. We have included that in Table1 as shown in the manuscript 

attached with all changes tracked.  

 

 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-2016-011166 on 2 S

eptem
ber 2016. D

ow
nloaded from

 

http://bmjopen.bmj.com/


To reviewer 2:  

 

Thank you for your comments and opinions, which are greatly appreciated. We would like to reply the 

following questions:  

 

1. The title does not exactly match with the objective of the study described in the abstract and 

introduction.  

 

Reply: This is a terrific advice for us. We have made the relative changes as "A cross-sectional study 

on the relationship between the level of serum cystatin C and blood pressure reverse dipping in 

hypertensive patients".  

 

2. The aim of the study and statistical analysis should be better explained.  

 

Reply: We have revised the title of the study to better suit the content and statistical analysis part 

(shown in the marked copy).  

 

3. Page 5, line 16: dipper should be BP fall >= 10% and < 20% and nondipper should be BP fall >= 

0% and < 10%  

 

Reply: Thank you for reminding us to include the related information in our manuscript, which has 

been modified.  

 

4. Page 5, line 39: “All the ABPM recordings were manually edited by 2 individual….” What do you 

mean for manual editing and to what extent was it performed? SpaceLabs 90207 software 

automatically edits BP values if they are outside specific ranges. Manual editing should be avoided 

except in special cases.  

 

Reply: All the ABPM recordings were manually edited by two individual physicians unaware of the 

objective and risk factors. Manual editing performed to prevent the error of unusual data or subjective 

factors. Values of SBP less than 70 or more than 250 mmHg, DBP less than 40 or more than 

150mmHg,and heart rate less than 40 or more than 150 beats/min were excluded from the recording.  

 

5. Page 6, line 19: RDW is not explained.  

 

Reply: The RDW is red blood cell distribution width, which we didn’t include in our final analysis. We 

are sorry for the mistakes. We have revised our manuscript as shown in the marked copy.  

 

6. Table 1: Cystatin C does not appear to be significantly different among the groups (P=0.062). 

Which multiple comparison test was used after ANOVA?  

 

Reply: Cystatin C was not significantly different among the three groups (dipper、non-dipper and 

reverse dipper) using chi-squared analysis(P=0.062).However, s-CC level in reverse-dipper group 

(1.19±0.53 mg/L) was increased significantly when compared with dipper group 

(1.06±0.36mg/L)(P=0.021). Multinomial logistic regression was used after ANOVA to analyze the 

relationship between circadian BP and clinical parameters (Reverse Dipper vs. Dipper, Non-dipper vs. 

Dipper Reverse, Dipper vs. Nondipper).  

 

7. Page 7, line 53 (Association of s-CC with reverse dipper pattern): this section should be better 

explained.  

 

Reply: We have expanded this section as shown in the MS with track changes. Thank you.  
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8. Page 8, line 39 (Correlation between s-CC level and decline rate of nocturnal BP): this section is 

unclear to me in the context of the other results. Moreover, references should not be reported in the 

results.  

 

Reply: We have revised our manuscript as shown in the marked copy. Thank you.  

 

9. Discussion section should be shortened and focused on main findings. In the conclusions, the 

Authors state that S-CC is associated with reverse-dipper pattern and that the lower nocturnal decline 

rate of BP might increase the risk of early renal injury in hypertensive patients. However, they also 

state that they cannot confirm any direct relationship between reverse dipping and s-CC. The cross-

sectional design of the study cannot explain whether early renal injury influences circadian BP 

changes (reverse dipping) or whether reverse dipping causes renal damage. In such a context, it is 

unclear to me what is the clinical relevance of the present findings. Some previous studies described 

association between altered circadian BP pattern and impaired renal function.  

 

Reply: Due to the limitation of the cross-sectional nature, the exposure and outcome are 

simultaneously assessed. Without prospective data, it is not possible to establish a true cause and 

effect relationship. However, the clinical relevance of the association of reverse dipper hypertension 

with kidney damage we report could attract more attention to the management of reverse dipper 

hypertension, because the better control of nighttime blood pressure may protect the kidney in clinics. 

Long-term prospective observation or case-control studies are under planning to further study the 

mechanism.  

 

10. Another aspect to evaluate is whether the reverse dipping pattern is more frequent in early renal 

damage or in advanced renal damage.  

 

Reply: We conducted this study to investigate the relationship between s-CC, an early kidney injury 

marker, and reverse-dipper BP pattern in hypertensive patients. Previous studies have shown that 

reverse dipping significantly associated with renal dysfunction in patients with chronic kidney disease1 

2.  

 

1. RH C, S K, S AY, DR R, J EO, SY H, et al. - Association between blood pressure and target organ 

damage in patients with chronic kidney disease and hypertension: results of the APrODiTe study. 

Hypertension Research 2014;37(2):172-78.  

2. Wang C, Zhang J Fau - Liu X, Liu X Fau - Li C, Li C Fau - Ye Z, Ye Z Fau - Peng H, Peng H Fau - 

Chen Z, et al. Reversed dipper blood-pressure pattern is closely related to severe renal and 

cardiovascular damage in patients with chronic kidney disease. Plos One 2013;8(1932-6203 

(Electronic)). 

VERSION 2 – REVIEW 

REVIEWER Dr Eleni Korompoki 
Department of Clinical Therapeutics  
University of Athens  
Athens, Greece 

REVIEW RETURNED 23-May-2016 

 

GENERAL COMMENTS Authors have addressed reviewers' comments improving their 
manuscript significantly.  
 
I would like to make the following additional suggestions:  
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1. It may be worthy to test a possible association between nocturnal 
blood pressure levels (as continuous variable) and sCC levels in a 
linear regression model. It could further explain the results. Is there a 
continuum between sCC level increase and nocturnal BP rise? In 
previous works addressing circadian rhythm disturbances and target 
organ damage (eg left ventricular hypertrophy) investigators have 
assessed associations between non-dipping status and TOD using 
both binary logistic and linear regression models.  
 
2. It would be better to start the discussion with the presentation of 
your main findings and then discussing the results.  
 
3. Table 1 footnote: Please add that SH stands for sustained 
hypertension and delete MH. It could be also better to present the 
proportion of dippers/non dippers and reverse dippers among 
sustained hypertensives and WCH separately eg WCH dippers 
50/112=44.6% etc  
 
4. Please correct the typos (eg discussion paragraph 2, line 7: sCC 
levels was....)  

 

REVIEWER Sante D. Pierdomenico 
University "G. d'Annunzio", Chieti-Pescara  
Italy 

REVIEW RETURNED 21-May-2016 

 

GENERAL COMMENTS Abstract, lines 20-25: This sentence should be better reported.  
 
Criteria for manual editing are similar to those for automatic editing. 
Why did you perform manual editing?  
 
Cystatin C is a continuous variable. Why did you use you chi-square 
test to compare this variable among the groups?  
 
Was s-CC level significantly higher in reverse-dippers than in 
dippers after Bonferroni’s correction?  
 
“Multinomial logistic regression was used after ANOVA to analyze 
the relationship between circadian BP and clinical parameters (RD 
vs D; ND vs D; RD vs ND).” I feel this approach should be better 
explained.  
 
Table 1 footnote: MH is not reported in this study. 

 

VERSION 2 – AUTHOR RESPONSE 

To reviewer 1:  

Thank you very much for your comments and advices, which are very useful for improving our 

manuscript. We would like to reply as below:  

1. Abstract, lines 20-25: This sentence should be better reported.  

Reply: Thank you and we have made the relative changes, which are shown in the abstract.  

 

2. Criteria for manual editing are similar to those for automatic editing. Why did you perform manual 

editing?  

Reply: I'm sorry for that I have not made it clear in the last response due to my English level. Maybe it 
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would be more accurate to write that “All the ABPM recordings were reviewed by 2 individual 

physicians, who were not aware of the results and risk factors”. In general, SpaceLabs 90207 

software could automatically process BP values. However, sometimes it records two readings for one 

time point when the first one is far away from normal range due to exercising activity or something 

else. So it is necessary to be reviewed by two physicians respectively, who would choose the 

appropriate one according to patients’ notes. We have revised our manuscript as shown in the 

marked copy. Thank you for your reminder.  

 

3. Cystatin C is a continuous variable. Why did you use you chi-square test to compare this variable 

among the groups?  

Reply: I'm sorry for the mistake in writing in our last response. Actually, we have compared ordinal 

and continuous normally distributed variables using analysis of variance and chi-square analysis, 

respectively. Therefore, the distribution of s-CC in hypertensive patients among different circadian BP 

pattern groups was analyzed using analysis of variance (ANOVA).  

 

4. Was s-CC level significantly higher in reverse-dippers than in dippers after Bonferroni’s correction?  

Reply: In Table-1, s-CC was not significantly higher in reverse-dippers than in dippers after 

Bonferroni’s correction (P=0.021>α=0.05/3=0.0167). However, as we all know, the Bonferroni 

correction could be conservative if there are a large number of tests and/or the test statistics are 

positively correlated. The correction may increase the probability of false negatives and reduces 

statistical power. Therefore, P values less than 0.1after univariate analysis could be accepted to bring 

into the Multinomial logistic regression analyses in our study. And as what we could see, the 

association between s-CC and reverse-dipper pattern of BP was actually there indeed after 

multinomial logistic regression.  

 

5. “Multinomial logistic regression was used after ANOVA to analyze the relationship between 

circadian BP and clinical parameters (RD vs D; ND vs D; RD vs ND).” I feel this approach should be 

better explained.  

Reply: Thank you for your terrific advice for us. It has been improved in the METHODS section shown 

in the marked copy.  

 

6. Table 1 footnote: MH is not reported in this study.  

Reply: Thank you for reminding us to revise the related information in our manuscript. We have 

deleted MH as shown in the marked copy.  

 

To reviewer 2:  

Thank you for your comments and opinions, which are greatly appreciated. We would like to reply the 

following questions:  

1. It may be worthy to test a possible association between nocturnal blood pressure levels (as 

continuous variable) and sCC levels in a linear regression model. It could further explain the results. 

Is there a continuum between sCC level increase and nocturnal BP rise? In previous works 

addressing circadian rhythm disturbances and target organ damage (eg left ventricular hypertrophy) 

investigators have assessed associations between non-dipping status and TOD using both binary 

logistic and linear regression models.  

Reply: This is a terrific advice. As a matter of fact, we have assessed the association between 

nocturnal blood pressure level and s-CC level using linear regression analysis (shown in table 1 

below) in our pilot study. We have followed your advice and discussed the result in the discussion 

(shown in the marked copy).  

Table1Linear regression analysis for nocturnal SBP level  

 

Beta Std.Beta 95%CI P  

Constant 117.68 112.531 122.829 ＜0.001  
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Serum cystatin C 6.438 0.154 2.765 10.111 0.001  

Fasting glucose 0.996 0.125 0.296 1.696 0.005  

Variables, including serum cystatin, age, diabetes mellitus, triglycerides, low density lipoprotein, 

fasting glucose.  

 

2. It would be better to start the discussion with the presentation of your main findings and then 

discussing the results.  

Reply: Thank you for your advice. We have made the relative changes in the discussion part. Thank 

you.  

 

3. Table 1 footnote: Please add that SH stands for sustained hypertension and delete MH. It could be 

also better to present the proportion of dippers/non dippers and reverse dippers among sustained 

hypertensives and WCH separately eg WCH dippers 50/112=44.6% etc  

Reply: Thank you for reminding us to delete MH and include the related information in our manuscript. 

We have made the changes, which are shown in the marked copy.  

 

4. Please correct the typos (eg discussion paragraph 2, line 7: sCC levels was....)  

Reply: We are sorry for the mistakes. We have revised our manuscript as shown in marked copy. 

VERSION 3 – REVIEW 

REVIEWER Dr Eleni Koroboki 
Hypertension Centre,  
Department of Clinical Therapeutics,  
University of Athens,  
Greece 

REVIEW RETURNED 26-Jul-2016 

 

GENERAL COMMENTS All comments have been addressed sufficiently. I have no further 
comments.   

 

REVIEWER Sante D. Pierdomenico 
University, G. d'Annunzio, Chieti-Pescara, Italy 

REVIEW RETURNED 13-Jul-2016 

 

GENERAL COMMENTS The reviewer completed the checklist but made no further 
comments. 
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