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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.   
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VERSION 1 - REVIEW 

REVIEWER Eleni Petridou 
National and Kapodistrian University of Athens  
Dept. of Hygiene, Epidemiology and Medical Statistics  
Athens Greece 

REVIEW RETURNED 23-Feb-2016 

 

GENERAL COMMENTS This study protocol describes a study aiming to assess whether 
CPAP use may also lead to reverse measurements of increased 
arterial stiffness among patients with obstructive sleep apnea.  
 
The topic is of interest given the high association of arterial stiffness 
with adverse cardiovascular outcomes in patients with OSA, albeit 
the originality of the topic has to be justified. Indeed, the authors 
should clearly describe what will this study add to the current 
literature in view of the recent meta-analysis by Vlachantoni IT et.al 
(Sleep Med Rev. 2013), comprising 15 articles (n = 615 patients) 
and pointing to significant improvements in all indices of arterial 
stiffness after CPAP treatment in patients with obstructive sleep 
apnea.  
Likewise, the methodology section should be strengthened and 
revised.  
 
Submitting study protocols for publication is of value, as the process 
promotes hypothesis-driven research. The reasoning for publication 
of the study protocol should be however, specifically provided, 
especially given that the protocol has already been registered in 
clinicaltrials.gov, recruitment has started more than 3 years ago and 
is almost completed. Any suggestions for improvements at this stage 
may seem obsolete.  
 
 
MAJOR COMMENTS  
 
Background:  
Is there any underlying pathophysiology of increased arterial 
stiffness in patients with OSA? Are there studies examining whether 
a decrease in arterial stiffness or a delay of its progression are 
associated with a decrease in the cardiovascular disease risk? The 
latter would justify the rationale for this trial.  
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Methods and analysis:  
 
Power calculations should be provided. What is the targeted sample 
size and proposed level of significance? How many subjects have 
been recruited thus far?  
The reasoning for using Mann-Whitney evaluation in the basis of 
reported median and interquartile range (IQR, 25th percentile to 75th 
percentile) should be clarified.  
 
There is no rationale provided for the eligibility criteria. Why are only 
younger than 65 years male patients included in this study? 
According to the cited first study, the effect of OSA on mortality is 
sex and age independent.  
 
Similarly, no justification is provided for the separation of the sleepy 
and non-sleepy cohorts.  
 
The description of the primary and secondary outcomes should 
follow a detailed operational definition and description of their 
assessment along with those of independent variables.  
 
Pulse wave characteristics, such as patient’s position, time of 
evaluation during the day, should be mentioned and appropriately 
cited for further details.  
 
Addition of cardiac echo and correlation of its results with PW 
analysis would definitely increase the validity of the results  
 
 
The study design seems to be a before-after experiment and is 
compromised by the lack of a control group and randomization. A 
nested case-control design, including pairs of patients with and 
without OSA matched for gender and age (±2 years) could be a 
more appropriate alternative, whereas exclusion criteria for 
comorbidities should be carefully selected and justified i.e., “other 
chronic diseases” What does this term include?  
Which heart disease is meant by “Patients are excluded if they have 
any established heart disease beyond arterial hypertension, 
peripheral vascular disease or a history of cardiovascular events”?  
What about diabetes mellitus type 2, a major risk factor for increased 
arterial stiffness?  
Are patients with metabolic syndrome excluded? Can effectiveness 
of CPAP therapy be assessed in patients who already have 
metabolic problems? For the same reason, why subjects on 
antihypertensive treatment are admitted?  
 
How are data for diagnoses of these conditions collected? by self-
reported history of the participant or what?  
 
How will be treated in the analyses cases on medication e.g. for 
hypertension or other co-morbidities and those who have been 
reported to suffer from the disease but they are not on medication 
due to various reasons. Can duration of the comorbidity/treatment 
be taken into account?  
 
It should be mentioned whether the patients self-reported any 
questionnaire regarding medical history and sociodemographic 
variables. If yes, a short description of the procedure should be 
added.  
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The statement regarding exclusion of patients after follow-up is too 
vague and should justified: “At this point, patients are excluded from 
follow up if significant weight loss (greater than 5%) occurs, if new 
drugs had been prescribed or new diseases are diagnosed.”  
 
The loss to follow-up issue has to be addressed before-head along 
with the estimated compliance.  
 
The statistical analysis description is rather shallow, especially 
regarding treating of the main outcome variable. How do the authors 
plan to classify subjects by pulse wave velocity? In addition, which 
specific variables are intended to be tested regarding the association 
with the efficiency of the treatment in the univariate analysis, stated 
by the authors?  
 
An additional section regarding the expected outcomes, their clinical 
implications and their view in context of the limitations of the study 
should be included.  
 
The ethical approval of the study should also be included in the main 
text besides the Abstract  
 
MINOR COMMENTS  
 
-“Considering the relationship between OSA and CV disease, 
namely arterial hypertension or CV risk, it is also less evident in 
patients with less symptoms.” Please rephrase  
-baseline evaluation page 7 line 31: the reference (2005) could be 
updated  
-Page 3, line 11: “confirmation by” should be replaced by 
“confirmation of”  
-Page 12, line 55: “take in account” should be replace by “take into 
account”   

 

REVIEWER Oreste Marrone, Senior Researcher 
National Research Council of Italy -  
Institute of Biomedicine and Molecular Immunology (IBIM) -  
Palermo, Italy 

REVIEW RETURNED 26-Feb-2016 

 

GENERAL COMMENTS The aim of this study is to evaluate whether CPAP treatment of 
moderate to severe obstructive sleep apnea (OSA) may have 
different outcomes in sleepy and non-sleepy subjects. The primary 
outcome will be change in arterial stiffness. In addition, several 
secondary outcomes will be explored.  
An interesting point of this study is that the possible influence of 
sleepiness on effects of treatment will be evaluated by comparisons 
between outcomes of effective CPAP treatment (i.e. which 
eliminates sleep respiratory disorders) in subjects with and without 
sleepiness. That differs from the design of other previous trials 
where the importance of sleepiness for outcomes of CPAP treatment 
was evaluated in non-sleepy subjects only, by comparisons between 
outcomes of sham and effective CPAP. However, the characteristics 
of the patients and the kind of statistics that will be applied are 
essential for the interpretation of the results.  
Although the correlation between severity of sleep respiratory 
disorders and degree of sleepiness is poor, OSA severity often 
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tends to be worse in sleepy subjects, as recognised by the authors 
in the introduction. OSA severity could influence outcomes of 
treatment. In addition, other variables, like age, drug treatment, or 
degree of baseline impairment of each variable, could act as 
confounders. If the sleepy and non-sleepy group are not well 
matched, the statistics described in the text, i.e. univariable 
regressions after paired comparisons between outcomes, cannot 
help to sort out if sleepiness may independently predict CPAP 
effects. The authors could use different methods, e.g.: 1) select 
sleepy and non-sleepy subjects who are matched for as many 
variables as possible among those that could affect the outcomes 
(age, AHI, nocturnal oxygen saturation, hypertensive state etc.), and 
then compare results of treatment with the pairwise comparisons; 2) 
analyse the outcomes of CPAP treatment with multivariable 
regression analyses, where the non-sleepy/sleepy state is included 
as a categorical variable.  
 
Minor points  
1. Abstract: “At baseline, patients proposed to CPAP will have a 
clinical evaluation, a polygraphic study (cardiorespiratory, level 3), 
analytical blood evaluation count and the Epworth Sleepiness Scale 
(ESS) will be applied, score above 10 defines sleepiness”. This 
sentence should be improved.  
2. The same duration of the follow-up period must be indicated all 
times, while in this text we can alternately read 3 or 4 months.  
3. Page 4, line 37. Among secondary outcomes, the authors list “the 
decline of the severity of OSA and oxygen saturation”. Strictly 
speaking, decline in OSA severity should be assessed with a 
polygraphic recording during CPAP withdrawal. If the authors are 
just evaluating AHI and saturation values during CPAP application 
as compared to their baseline values without CPAP, they should 
slightly modify this sentence.  
4. Page 7, line 29. The authors state that they will evaluate glucose 
intolerance in their patients. Will they perform OGTT?  
5. Page 7, line 51, to page 8, line 5. How will AHI be measured after 
each month of treatment? Will the authors repeat a polygraphic 
study, or will they take note of the automatic analysis performed by 
the CPAP device?  
6. Page 8, first two lines. “CPAP is considered as effective if the AHI 
falls below 10/h and the reduction is at least 50% of the baseline 
AHI(22)”. I could not find this statement in ref. 22.  
7. Page 8, lines 34-37. What comparisons are the authors referring 
to here? Between sleepy and non-sleepy subjects?  
8. Page 8, lines 51-52. The authors state that they will categorize 
outcome measures. Do they refer to all variables under study? In 
that case, can they explain how they will categorize the change in 
CF-PWV?  

 

VERSION 1 – AUTHOR RESPONSE 

REVIEWER 1:  

COMMENT: This study protocol describes a study aiming to assess whether CPAP use may also lead 

to reverse measurements of increased arterial stiffness among patients with obstructive sleep apnea.  

 

The topic is of interest given the high association of arterial stiffness with adverse cardiovascular 

outcomes in patients with OSA, albeit the originality of the topic has to be justified. Indeed, the 

authors should clearly describe what will this study add to the current literature in view of the recent 

meta-analysis by Vlachantoni IT et.al (Sleep Med Rev. 2013), comprising 15 articles (n = 615 
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patients) and pointing to significant improvements in all indices of arterial stiffness after CPAP 

treatment in patients with obstructive sleep apnea.  

 

ANSWER:  

In the recent meta-analysis of Vlachantoni IT et al, only two from 15 eligible articles used carotid-

femoral pulse wave velocity (cfPWV), which is considered the gold standard as a vascular biomarker 

for the study of arterial stiffness and has been considered with a level of recommendation and 

evidence of IIa/A in the usefulness for primary and secondary cardiovascular disease prevention 

(Vlachopoulos C. et al. Atherosclerosis 241 (2015) 507-532).  

In a recent scientific statement (Townsend RR, et al. Hypertension. 2015; 66: 698-722), AHA have 

recommended that arterial stiffness should be determined noninvasively by measurement of cfPWV 

(class I; level of evidence A).  

 

In one of the articles the issue of sleepiness was not evaluated. And Drager et al included only 

normotensive, middle-aged men patients with severe OSA, free of comorbidities (eg morbid obesity). 

Patients were mainly sleepy in both arms of the study (Epworth in control group 13±5; and in CPAP 

arm 14±4).  

 

COMMENT: Likewise, the methodology section should be strengthened and revised.  

 

ANSWER:  

Weight and height is assessed while the individuals were without shoes and with light clothing. BMI is 

calculated using the following formula – ‘weight (kg) divided by height (m2). Office BP is measured 

using a semi-automatic device (Omron HEM-907XL) with the use of an appropriate cuff according to 

the circumference of the non-dominant arm in a quiet room in a seated position. The patient did not 

smoke or take any stimulant substance during the 3 h prior to the BP assessment. Two measurements 

is taken with a minimum of 3-min intervals. The average of the two measurements was considered 

the real BP value of the patient. When large differences existed among them, additional 

measurements were performed. Pulse pressure is calculated as SBP minus DBP.  

 

For the evaluation of pulse wave velocity is used the Complior device. The Complior device 

(Complior) measures the cfPWV based on the piezo-electronic method. User procedures and patient 

management were followed according to the recently published expert consensus document on the 

measurement of cfPWV (Van Bortel LM, et al. J Hypertens. 2012; 30: 445-8). Briefly, measurement 

was performed in a quiet room and patients were instructed to avoid large meals, smoking, caffeine 

and vasoactive medication the 3 h prior to cfPWV assessment. Measurement was done at the right 

common carotid and right common femoral arteries after 10 min of rest in supine position. Two 

pressure waveforms were transcutaneously recorded at the base of the neck for the right common 

carotid artery and over the right femoral artery. Pulse transit time was determined as the average of 

10 consecutive beats. The straight-line distance between the measurement sites was obtained by 

surface measurement, with the patient in the supine position. cfPWV was calculated as the ratio of 

distance to transit time. Although the relationship between cfPWV and CV events is continuous, we 

have decided to use this as dichotomous variable. The threshold for cfPWV evaluated by the full 

direct carotid-to-femoral distance has been revised in a recent consensus to 10 m/s (Van Bortel LM, 

et al. J Hypertens. 2012; 30: 445-8), in order to normalize PWV values according to the arterial 

pathway.  

 

 

COMMENT:  

Submitting study protocols for publication is of value, as the process promotes hypothesis-driven 

research. The reasoning for publication of the study protocol should be however, specifically provided, 

especially given that the protocol has already been registered in clinicaltrials.gov, recruitment has 

 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-2016-011385 on 12 July 2016. D

ow
nloaded from

 

http://bmjopen.bmj.com/


started more than 3 years ago and is almost completed. Any suggestions for improvements at this 

stage may seem obsolete.  

 

ANSWER:  

The study was interrupted for logistical reasons. At this point it is assumed to extend to the end 2016 

recruitment of patients.  

 

 

 

MAJOR COMMENTS  

 

Background:  

Is there any underlying pathophysiology of increased arterial stiffness in patients with OSA? Are there 

studies examining whether a decrease in arterial stiffness or a delay of its progression are associated 

with a decrease in the cardiovascular disease risk? The latter would justify the rationale for this trial.  

 

ANSWER:  

Observational studies have shown an increase in fatal as well in non-fatal cardiovascular events in 

patients with OSA syndrome. CPAP treatment reduces this risk (Marin JM, Lancet 2005; 365: 1046-

53).  

Mechanisms involved include reducing sympathetic nerve activity, ambulatory blood pressure and 

arterial stiffness, and by increasing sensitivity or the arterial baroreflex (Kohler et al. Eur Respir J 

2008; 32: 1488-1496).  

 

OSA is characterized by intermittent hypoxia, recurrent arousals and intrathoracic swings. The 

physiopathological consequences of OSA include, in association with intermittent hypoxia, oxidative 

stress, inflammation and sympathetic activation. Together these mechanisms contribute to vascular 

dysfunction. Endothelial dysfunction and excessive shear stress contribute to the process of 

atherosclerosis and latter CV morbidity (Jullian-Desayes I. et al, Sleep Medicine Reviews (2014)1-16).  

 

Another point is that it is difficult to decide when does OSA begin in an individual timelife. Increased 

arterial stiffness is associated with OSA, which can in turn also be considered an independent 

predictor of subclinical CVD as CVD is more likely to occur in patients with longstanding and severe 

OSA (Ali et al, Sleep Medicine Reviews (2014)1-13).  

 

However, it is not known whether the reduction in arterial stiffness with CPAP will lead to improved 

survival or reduced cardiovascular events.  

 

COMMENT:  

Methods and analysis:  

 

Power calculations should be provided. What is the targeted sample size and proposed level of 

significance? How many subjects have been recruited thus far?  

 

ANSWER:  

For the main outcome, it was estimated that an effective sample of 70 patients should have complete 

follow up to demonstrate a reduction on cf-PWV from 12 m/s to 11 m/s (before and after 4 months on 

CPAP), with 95% confidence and power 80%.  

This specifications were added to the manuscript.  

As for January 2016, only 28 of the recruited patients had completed full follow up assessment.  

 

COMMENT:  
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The reasoning for using Mann-Whitney evaluation in the basis of reported median and interquartile 

range (IQR, 25th percentile to 75th percentile) should be clarified.  

 

ANSWER:  

From the results of the pre-trial assessment of the reliability and consistency of carotid-femoral PWV 

and radial applanation tonometry, it was evident that a normal distribution of values was not to be 

expected and that logarithmic transformation would be of small if any use. This explanation was 

added to the manuscript.  

 

COMMENT:  

There is no rationale provided for the eligibility criteria. Why are only younger than 65 years male 

patients included in this study? According to the cited first study, the effect of OSA on mortality is sex 

and age independent.  

 

ANSWER:  

OSA is more common in men than women, which are protected by hormonal factors. Sleep apnea in 

the elderly has higher prevalence and may be less severe. The risk of morbidity and mortality 

increases with age and peaks at approximately 55 years, with plateaus after 65 years, for unknown 

reasons.(Lurie etal. OSA in adults. Advances in Cardiology. Editor JS Borer; vol.46).  

 

COMMENT:  

Similarly, no justification is provided for the separation of the sleepy and non-sleepy cohorts.  

 

ANSWER:  

The diagnosis of OSA syndrome is based on the presence of symptoms suggestive of the disorder, 

with confirmation by polygraphic sleep study. The Epworth Sleepiness Scale (ESS) is a validated 

instrument used to evaluate the presence of excessive daytime somnolence, a cardinal symptom.  

Based on large epidemiological studies, it is known that male sex and obesity are main risk factors for 

OSA; snoring is common; but only one in five individuals with high Apnea Hypopnea Index (AHI) 

complains of sleepiness, in general population (Young T et al. N Engl J Med 1993 Apr 29; 328 (17): 

1230-5. And Kapur VK et al. Sleep 2008; 31 (nº8):1127-32).  

 

 

Treatment with CPAP is offered in moderate and severe OSA syndrome, but there is no consensual 

guideline in patients without symptoms (consensus exists when AHI is over 30/hour-severe cases, 

only).  

That raises the question, again, of which patients should be treated, namely if we should treat those 

without symptoms and a positive sleep study.  

In our study patients with symptoms and referred to a Sleep consultation will be included and a sub-

analysis of patients with absence of sleepiness allows us to characterize this group of patients less 

symptomatic.  

So far, only an observational study in a population that was not refered to sleep clinic was done. In a 

group of patients with metabolic syndrome, higher values of PWV were found in patients with positive 

sleep study, compared with those with normal sleep study; and there were no differences in values of 

PWV, between subgroups with or without sleepiness (Drager et al; Atherosclerosis 2010; 211:30-31).  

 

COMMENT:  

The description of the primary and secondary outcomes should follow a detailed operational definition 

and description of their assessment along with those of independent variables.  

Pulse wave characteristics, such as patient’s position, time of evaluation during the day, should be 

mentioned and appropriately cited for further details.  
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ANSWER:  

Measurements will always be performed in the morning, without prior intake of tea or coffee.  

The assessment of pulse wave velocity is described in the methodology session.  

 

COMMENT:  

Addition of cardiac echo and correlation of its results with PW analysis would definitely increase the 

validity of the results  

 

ANSWER  

The evaluation of echocardiography adds nothing to the incremental value of cfPWV. The predictive 

value of arterial stiffness has been largely demonstrated in hypertensive patients, in type 2 diabetes, 

in end stage renal disease, in elderly, and, more important, in general population prospectively 

followed. Although we admitted that excessive arterial stiffness represents an insult to the heart. 

Aortic stiffening increases left ventricular systolic load, and may be associated with impaired LV 

diastolic function. But the evaluation of cardiac function is not a part of the objectives of this protocol.  

 

COMMENTS:  

The study design seems to be a before-after experiment and is compromised by the lack of a control 

group and randomization. A nested case-control design, including pairs of patients with and without 

OSA matched for gender and age (±2 years) could be a more appropriate alternative, whereas 

exclusion criteria for comorbidities should be carefully selected and justified i.e., “other chronic 

diseases” What does this term include?  

 

ANSWER:  

The reviewer is right about the study design being based on each patient as its own control over time. 

For ethical reasons, it was not allowed to randomize patients with moderate and severe OSA at 

referral to a non-CPAP group. Due to the scarcity of patients, instead of pairing them, univariable 

regression analysis will be performed to explore associations between outcomes and exposures, in 

order to assess factors influencing the success of the intervention. This explanation was added to the 

manuscript.  

 

COMMENT:  

Which heart disease is meant by “Patients are excluded if they have any established heart disease 

beyond arterial hypertension, peripheral vascular disease or a history of cardiovascular events”?  

What about diabetes mellitus type 2, a major risk factor for increased arterial stiffness?  

Are patients with metabolic syndrome excluded? Can effectiveness of CPAP therapy be assessed in 

patients who already have metabolic problems? For the same reason, why subjects on 

antihypertensive treatment are admitted?  

 

ANSWER:  

Patients will be excluded if they have:  

- A history of cardiovascular events;  

- Established heart disease beyond arterial hypertension;  

- Peripheral vascular disease (blood)  

- Smoking, alcohol intake (> 80 g / day)  

- Other severe chronic illnesses (assessed by chronic use of medication)  

- Moderate to severe lung disease  

- Chronic ingestion of hypnotics  

- Other sleep disorders (identified clinically).  

Comorbidities are allowed, namely metabolic syndrome. Antihypertensive medication and treatment 

of dyslipidaemia can be done.  

Patients with diabetes were excluded, as they might have vascular involvement. In patients with 
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glucose intolerance, OGTT was done, and excluded if they were diabetic.  

 

In order to explore relationship between PWV and OSA we decided to include a population without 

established CV disease as in those patients change in elastic properties of arterial tree may be more 

severe and potentially less reversible.  

However, in OSA multiple confounders for CV disease are prevalent, namely obesity, dyslipidaemia 

or hypertension.  

We expect to find, with inclusion/exclusion criteria defined as above, a population of mainly obese 

middle aged OSA patients with metabolic syndrome, which is a prevalent phenotype.  

In our previous findings and from 700 patients referred to the Sleep Clinic, only 34 patients were 

recruited (http://dx.doi.org/10.1016/j.rppnen.2015.10.013), in which 70,6% were hypertensive, with or 

without medication, 52,9% had metabolic syndrome and 91% had dyslipidaemia.  

 

COMMENT:  

How are data for diagnoses of these conditions collected? by self-reported history of the participant or 

what?  

 

ANSWER:  

Data were collected according to medical history and clinical examination.  

 

COMMENT:  

How will be treated in the analyses cases on medication e.g. for hypertension or other co-morbidities 

and those who have been reported to suffer from the disease but they are not on medication due to 

various reasons. Can duration of the comorbidity/treatment be taken into account?  

 

ANSWER:  

Patients with successfully pharmacologically controlled hypertension are considered normotensive for 

this matter. The duration of either comorbidity or treatment was not considered to be collected as 

including them as intervening factors would increase the sample size to unfeasibility. This explanation 

was added to the manuscript.  

 

COMMENT:  

It should be mentioned whether the patients self-reported any questionnaire regarding medical history 

and sociodemographic variables. If yes, a short description of the procedure should be added.  

 

ANSWER:  

Medical history and clinical examination were done under consultation. Patients fulfilled Epworth 

questionnaire in the same moment.  

 

COMMENT:  

The statement regarding exclusion of patients after follow-up is too vague and should justified: “At this 

point, patients are excluded from follow up if significant weight loss (greater than 5%) occurs, if new 

drugs had been prescribed or new diseases are diagnosed.”  

 

ANSWER:  

A weight reduction of 10% can reduce AHI and improve symptoms, justifying a new sleep study 

(SEPAR guidelines 2011).  

Patients were advised about sleep hygiene measures but were asked not to change eating habits or 

lifestyles during the study.  

 

 

COMMENT:  
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The loss to follow-up issue has to be addressed before-head along with the estimated compliance.  

 

ANSWER:  

The reviewer is right about the need to addressed before-head both compliance and loss to follow-up 

when intention to treat analysis is planned. Our own experience as a reference centre was used to 

estimate the sample size correction due to lack of compliance with CPAP (which is rather low) and 

recruitment was offered to patients living in the Metropolitan Area only, whose compliance with 

outpatient clinic consultations is very good. A better explanation of these issues was added to the 

revised manuscript.  

 

COMMENT:  

The statistical analysis description is rather shallow, especially regarding treating of the main outcome 

variable. How do the authors plan to classify subjects by pulse wave velocity? In addition, which 

specific variables are intended to be tested regarding the association with the efficiency of the 

treatment in the univariate analysis, stated by the authors?  

 

ANSWER:  

The reviewer is right about the need for better specification. References for normal values are scarce 

for some of the indicators that will be used; therefore categorization refers rather to improvement/non-

improvement on each measure of outcome. These specifications were added to the revised 

manuscript.  

 

COMMENT:  

An additional section regarding the expected outcomes, their clinical implications and their view in 

context of the limitations of the study should be included.  

 

ANSWER:  

Discussion has been added.  

 

COMMENT:  

The ethical approval of the study should also be included in the main text besides the Abstract  

 

MINOR COMMENTS  

 

-“Considering the relationship between OSA and CV disease, namely arterial hypertension or CV risk, 

it is also less evident in patients with less symptoms.” Please rephrase  

-baseline evaluation page 7 line 31: the reference (2005) could be updated  

 

-Page 3, line 11: “confirmation by” should be replaced by “confirmation of”  

-Page 12, line 55: “take in account” should be replace by “take into account”  

 

ANSWER:  

Corrections were done.  

 

Reviewer: 2  

 

Reviewer Name  

Oreste Marrone, Senior Researcher  

 

Institution and Country  

National Research Council of Italy -  

Institute of Biomedicine and Molecular Immunology (IBIM) -  
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Palermo, Italy  

 

Please state any competing interests or state ‘None declared’:  

None declared  

 

Please leave your comments for the authors below  

The aim of this study is to evaluate whether CPAP treatment of moderate to severe obstructive sleep 

apnea (OSA) may have different outcomes in sleepy and non-sleepy subjects. The primary outcome 

will be change in arterial stiffness. In addition, several secondary outcomes will be explored.  

An interesting point of this study is that the possible influence of sleepiness on effects of treatment will 

be evaluated by comparisons between outcomes of effective CPAP treatment (i.e. which eliminates 

sleep respiratory disorders) in subjects with and without sleepiness. That differs from the design of 

other previous trials where the importance of sleepiness for outcomes of CPAP treatment was 

evaluated in non-sleepy subjects only, by comparisons between outcomes of sham and effective 

CPAP. However, the characteristics of the patients and the kind of statistics that will be applied are 

essential for the interpretation of the results.  

Although the correlation between severity of sleep respiratory disorders and degree of sleepiness is 

poor, OSA severity often tends to be worse in sleepy subjects, as recognised by the authors in the 

introduction. OSA severity could influence outcomes of treatment. In addition, other variables, like 

age, drug treatment, or degree of baseline impairment of each variable, could act as confounders. If 

the sleepy and non-sleepy group are not well matched, the statistics described in the text, i.e. 

univariable regressions after paired comparisons between outcomes, cannot help to sort out if 

sleepiness may independently predict CPAP effects. The authors could use different methods, e.g.: 1) 

select sleepy and non-sleepy subjects who are matched for as many variables as possible among 

those that could affect the outcomes (age, AHI, nocturnal oxygen saturation, hypertensive state etc.), 

and then compare results of treatment with the pairwise comparisons; 2) analyse the outcomes of 

CPAP treatment with multivariable regression analyses, where the non-sleepy/sleepy state is included 

as a categorical variable.  

 

ANSWER:  

Due to the scarcity of patients with moderate to severe OSA, instead of pairing them, univariable 

regression analysis will be performed to explore associations between outcomes and exposures, in 

order to assess factors influencing the success of the intervention. Whenever the sample size allows 

it, multivariable regression analyses will be performed to explore models that include sleepiness as an 

exposure, independent value. This explanation was added to the manuscript.  

 

Minor points  

Abstract: “At baseline, patients proposed to CPAP will have a clinical evaluation, a polygraphic study 

(cardiorespiratory, level 3), analytical blood evaluation count and the Epworth Sleepiness Scale (ESS) 

will be applied, score above 10 defines sleepiness”. This sentence should be improved.  

 

The same duration of the follow-up period must be indicated all times, while in this text we can 

alternately read 3 or 4 months.  

 

ANSWER:  

The follow up period is 4 months.  

 

Page 4, line 37. Among secondary outcomes, the authors list “the decline of the severity of OSA and 

oxygen saturation”. Strictly speaking, decline in OSA severity should be assessed with a polygraphic 

recording during CPAP withdrawal. If the authors are just evaluating AHI and saturation values during 

CPAP application as compared to their baseline values without CPAP, they should slightly modify this 

sentence.  
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ANSWER:  

The sentence was modified.  

 

COMMENT:  

Page 7, line 29. The authors state that they will evaluate glucose intolerance in their patients. Will 

they perform OGTT?  

 

ANSWER:  

Patients with diabetes were excluded, as they might have vascular envolvement. In patients with 

glucose intolerance, OGTT was done, and excluded if they were diabetic.  

 

COMMENT:  

Page 7, line 51, to page 8, line 5. How will AHI be measured after each month of treatment? Will the 

authors repeat a polygraphic study, or will they take note of the automatic analysis performed by the 

CPAP device?  

 

ANSWER:  

CPAP compliance will be objectively measured by downloading a card once per month after inicial 

titration. The automatic analysis performed by CPAP device will be accepted for AHI measurements.  

 

COMMENT:  

Page 8, first two lines. “CPAP is considered as effective if the AHI falls below 10/h and the reduction 

is at least 50% of the baseline AHI(22)”. I could not find this statement in ref. 22.  

 

ANSWER:  

A good titration reduces RDI (respiratory events, not only AHI, although in sleep study level 3 only 

AHI is scored) ≤ 10 or by 50% if the baseline RDI<15. Preferably respiratory events should be under 5 

per hour. This last rule will be applied and appropriate reference will be introduced.  

 

COMMENT:  

Page 8, lines 34-37. What comparisons are the authors referring to here? Between sleepy and non-

sleepy subjects?  

 

ANSWER:  

The reviewer is right about the need for better specification, as different comparisons are to be made, 

using different statistic strategies. The comparisons are both between the sleepy and non-sleepy 

subjects at each evaluation moment (using Mann-Whitney test) and for the cohorts before and after 4 

months of CPAP (using generalized linear mixed-effects models for repeated longitudinal data). This 

specifications were added to the manuscript.  

 

COMMENT:  

Page 8, lines 51-52. The authors state that they will categorize outcome measures. Do they refer to 

all variables under study? In that case, can they explain how they will categorize the change in cf-

PWV?  

 

ANSWER:  

The reviewer is right about the need for better specification, as reference for normal values are scarce 

for some of the indicators that will be used. In fact, categorization refers to improvement/non-

improvement on each measure of outcome. This specification was added to the manuscript.  

For the evaluation of pulse wave velocity is used the Complior device. User procedures and patient 

management were followed according to the recently published expert consensus document on the 

 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-2016-011385 on 12 July 2016. D

ow
nloaded from

 

http://bmjopen.bmj.com/


measurement of cf-PWV (Van Bortel LM, et al. J Hypertens. 2012; 30: 445-8). Although the 

relationship between cf-PWV and CV events is continuous, we have decided to use this as 

categorical variable. The threshold for cf-PWV evaluated by the full direct carotid-to-femoral distance 

has been revised in the recent consensus to 10 m/s, in order to normalize PWV values according to 

the arterial pathway. 

VERSION 2 – REVIEW 

REVIEWER Oreste Marrone, Senior Researcher 
National Research Council of Italy, Institute of Biomedicine and 
Molecular Immunology, Palermo, Italy 

REVIEW RETURNED 15-Apr-2016 

 

GENERAL COMMENTS The authors have satisfactorily answered some of the points I raised 
in the previous revision. Statistics has been improved, but in my 
opinion there are still several points to address.  
 
A major point should be considered the use of English language. 
Since my English is far from being perfect, I previously refrained 
from observations about the English language, although I did not 
find it very good. However, I regret I find it even worse in this new 
version. One of the defects I notice regards the use of tenses, which 
is very often inapproriate, but several expressions should also be 
revised.  
 
Other points  
1. Abstract, line 34. Something is missing here (Patients with …)  
2. The authors repeatedly write that their sample of patients was not 
randomised. However, this is not a study where patients are 
selected, or a trial where they enter different arms to receive a 
different treatment, but a study where consecutive patients that differ 
for one characteristic receive a similar treatment. Therefore, there is 
no room for randomisation. Probably, the authors want to remark 
that this is not a placebo controlled study.  
3. Page 19, line 13. My point about decline in OSA severity was not 
correctly interpreted. I did not refer to oxygen saturation. I meant that 
what the authors actually regard is not the change in severity of 
OSA, but the reduction in respiratory disorders shown by patients 
with OSA when they apply CPAP. Anyway, I would not agree to 
consider the change in AHI as an outcome (outcomes of this study 
are changes in arterial stiffness, blood pressure and metabolic 
variables); rather, it could be an effect modifier.  
4. Page 20, lines 15-16. There should be an error here, since the 
authors state that glucose intolerance is detected before OGTT is 
performed.  
5. Page 21, lines 19-24. Here we can read both that patients on 
antiyhypertensive medication will be classified as hypertensive, and 
that they will be considered normotensive.  
6. Page 22, lines 8-12. This sentence is not clear to me. Do the 
authors mean that a speed of 10 m/s may be assumed as a 
threshold value to separate normal from abnormal values? The text 
could be more clear if this concept is repeated at page 23, lines 40-
41, where the authors explain that they use categorized outcomes.  
7. Page 22, line 14. According to the paper the authors quote (ref. 
no 21), impaired glucose tolerance is defined “as a 2-hour plasma 
glucose ≥140 mg/dL and <200 mg/dL observed during a standard 
oral glucose tolerance test (OGTT)”. The authors have not listed 
OGTT as a test they perform in the baseline evaluation.  
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VERSION 2 – AUTHOR RESPONSE 

Comment: A major point should be considered the use of English language. Since my English is far 

from being perfect, I previously refrained from observations about the English language, although I did 

not find it very good. However, I regret I find it even worse in this new version. One of the defects I 

notice regards the use of tenses, which is very often inappropriate, but several expressions should 

also be revised.  

 

Answer: the English language was reviewed.  

 

Other points  

1. Abstract, line 34. Something is missing here (Patients with …)  

Answer: the text has been improved.  

 

2. The authors repeatedly write that their sample of patients was not randomised. However, this is not 

a study where patients are selected, or a trial where they enter different arms to receive a different 

treatment, but a study where consecutive patients that differ for one characteristic receive a similar 

treatment. Therefore, there is no room for randomisation. Probably, the authors want to remark that 

this is not a placebo controlled study.  

 

Answer: what we mean is that it is an observational study protocol and a convenience sample is 

assessed. There is a treatment (CPAP) but it is not an interventional study and there is no room for 

randomization.  

 

3. Page 19, line 13. My point about decline in OSA severity was not correctly interpreted. I did not 

refer to oxygen saturation. I meant that what the authors actually regard is not the change in severity 

of OSA, but the reduction in respiratory disorders shown by patients with OSA when they apply 

CPAP. Anyway, I would not agree to consider the change in AHI as an outcome (outcomes of this 

study are changes in arterial stiffness, blood pressure and metabolic variables); rather, it could be an 

effect modifier.  

 

Answer: after 4 months of CPAP therapy, patients will be evaluated in symptoms (control over 

symptoms, sleepiness as Epworth scale), effectiveness of therapy and adherence. The decline in AHI 

is included in effectiveness.  

We agree that it will not be included as a secondary outcome.  

 

4. Page 20, lines 15-16. There should be an error here, since the authors state that glucose 

intolerance is detected before OGTT is performed.  

 

Answer: The reviewer is right.  

In patients in whom it is found high levels of fasting glucose (over 110mg/dL), OGTT will be 

performed. Impaired fasting glucose and impaired glucose tolerance will be accepted, but patients 

with diabetes will be excluded of the study.  

 

5. Page 21, lines 19-24. Here we can read both that patients on antiyhypertensive medication will be 

classified as hypertensive, and that they will be considered normotensive.  

 

Answer: Patients with high blood pressure in ABPM or already taking anti-hipertensive drugs will be 

classified as hypertensives.  

 

6. Page 22, lines 8-12. This sentence is not clear to me. Do the authors mean that a speed of 10 m/s 
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may be assumed as a threshold value to separate normal from abnormal values? The text could be 

more clear if this concept is repeated at page 23, lines 40-41, where the authors explain that they use 

categorized outcomes.  

 

Answer: the text was improved.  

 

7. Page 22, line 14. According to the paper the authors quote (ref. no 21), impaired glucose tolerance 

is defined “as a 2-hour plasma glucose ≥140 mg/dL and <200 mg/dL observed during a standard oral 

glucose tolerance test (OGTT)”. The authors have not listed OGTT as a test they perform in the 

baseline evaluation.  

 

Answer: OGTT will be performed in patients with high fasting glucose levels, in order to exclude 

diabetes and, of course, to evaluate patients properly. The test will be included in baseline evaluation. 
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