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Abstract 

 

 

 

Reproducibility of Ambulatory Blood Pressure monitoring (ABPM) in 

Autosomal Dominant Polycystic Kidney Disease (ADPKD) 
 

By  

 

Frederic F. Rahbari Oskoui, M.D. 

 

 

Background: Non-dipping defined as less than 10% decline in night/day systolic (SBP) and 

diastolic blood pressures (DBP) by 24 hour ABPM is associated with poor cardiovascular 

outcomes in patients with essential hypertension. However, controversies on reproducibility 

of dipping status have been raised in both essential hypertension and ADPKD. Therefore, we 

established the short term reproducibility of ABPM in ADPKD. 

 

Methods: 25 HALT-PKD trial participants with estimated glomerular filtration rate (eGFR) 

> 25 ml/min underwent ABPM on two occasions, 7-15 days apart, after completion of 

antihypertensive medication titration. Daytime was defined as 6:00-21:59 and night time as 

22:00-6:00. Correlation and concordance coefficients for SBP, DBP, mean arterial pressure 

(MAP), heart rate (HR) and pulse pressure (PP) were determined based on day/night 

separation of the readings. Dipping was considered both as a dichotomous and continuous 

variable.  Cohen’s Kappa statistics were used to compare the proportions of dippers and non-

dippers. Univariate analysis was performed to identify potential associations between dipping 

status and various characteristics. 

 

Results: 29 patients were consented of whom 25 completed two acceptable ABPMs. Mean    

( SD) age was 43.12 (8.55) years, age of onset for HBP 33.6 (11.1) years, estimated GFR 

63.1 (20.5) mL/min, BMI 26.6 (5.1) Kg/m
2
, baseline SBP and DBP were 129.6 (12.5) and 

81.6 (6.5) mmHg. Mean ( SD) differences in daytime-nighttime blood pressures were 

11.74(8.2) and 10.82 (6.4) mmHg for SBP and DBP respectively.17/25 subjects (68%) were 

either consistently non-dippers (11/25 or 44%) or consistently dippers (6/25 or 24%). Two 

(8%) were reverse-dippers. Eight (32%) changed their dipping status between two 

measurements. The overall Cohen’s Kappa statistic was 0.34 (SD=0.18). Correlation and 

concordance coefficients were 0.881 and 0.887 for daytime SBP, 0.862 and 0.882 for daytime 

DBP, 0.939-0.897 for nighttime SBP and 0.932-0.887 for nighttime DBP respectively. No 

variables associated with the magnitude or consistency of dipping. 

 

Conclusion: Repeated measures of SBP and DBP 7-15 days apart are highly correlative and 

concordant in treated hypertensive ADPKD patients. Non-dipping is present in majority of 

patients and is moderately reproducible in this population. Future research is warranted to 

elucidate determinants of nocturnal dipping over a short period of time.  
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Introduction 

 

Autosomal dominant polycystic kidney disease (ADPKD) is the most common inherited 

renal disease affecting at least 1/1000live births and up to 12 million people worldwide. ADPKD 

is due to identified mutations in PKD1 and PKD2 genes and progresses to end stage renal disease 

(ESRD) at a mean age of 55 years for PKD1 and 69 years for PKD2 patients. Hypertension is 

common, affecting 60% of patients prior to the development of renal insufficiency, with an early 

onset (mean age of onset of 31 years and a prevalence rate of up to 22% in pediatric population) 

and a strong association with increased activity of the renin-angiotensin-aldosterone system 

(RAAS) at a very early stage (1) (2) (3). Hypertension is the most preventable and treatable 

associated condition with ADPKD and presents a major risk factor for cardiovascular mortality, 

the leading cause of death in this population (4). Therefore, blood pressure monitoring is crucial 

in the management of hypertension in this population. 

Blood pressure monitoring can be accomplished through invasive and non-invasive 

methods. The three most commonly used non-invasive methods include office blood pressure 

monitoring (OBPM) using oscillometric or aneroid devices, self-measured home blood pressure 

monitoring (HBPM) using oscillometric devices, and 24-hour Ambulatory blood pressure 

monitoring (ABPM) using a special oscillometric device. OBPM constitutes the most commonly 

used method for diagnosis and management of hypertension (5) (6). However, due to the 

existence of white-coat hypertension (office blood pressures readings higher than home readings) 

and masked hypertension (home readings higher than office readings), conventional 

measurements may be unrepresentative of the true blood pressure in about 30% of subjects 

attending hypertension clinics (7).  Therefore, out-of-office blood-pressure monitoring using 

either 24-hour ABPM or HBPM is often necessary. HBPM and ABPM readings can be equally 

used to diagnose “white coat” and “masked hypertension” and they have been shown to be more 



2 
 

 

reproducible and reliable than OBPM (8).  They (??) also strongly predict end-organ damage 

(Left ventricular hypertrophy or LVH, arterial stiffness, albuminuria) in essential hypertension 

and chronic kidney disease (CKD) (9) (10) (11). Additionally, ABPM has the advantage of 

providing more blood pressure readings (which may better reflect the true blood pressure) and 

also giving valuable information on nocturnal and early morning variations of blood pressure 

compared to HBPM. Lack of nocturnal drop in blood pressure called” non- dipping”, despite 

multitude of definitions used to categorize it, has been associated with end organ damage (left 

ventricular hypertrophy (LVH), congestive heart failure (CHF), strokes, acute coronary events, all 

cause mortality, microalbuminuria, decline in glomerular filtration rate (GFR) and progression to 

end stage renal disease (ESRD) independently of the level of blood pressure, both in essential 

hypertension and in ADPKD (12) (13) (14) (15)(16) (17) (18) 19) (20) (21). Furthermore, reverse 

dipping, as defined by night:day ratio >1 has been associated with even worse cardiovascular 

outcomes (22). 

In spite of this cumulative evidence on salutary role of nocturnal dipping, reproducibility 

of this phenomenon remains controversial. Specifically in ADPKD patients, one study looked at 

the question of reproducibility of the dipping status in repeated measurements completed in a 

span of over one year and concluded that there was poor reproducibility of dipping status utilizing 

ABPM (33%). However, several factors confounded the results of this study, including 

medication regimen and renal function changes over the lengthy duration between repeat 

measures (23). Therefore, utility of the main advantage of ABPM over HBPM in providing 

information on diurnal patterns of blood pressure variability remains uncertain in ADPKD.  

We therefore chose to conduct a pilot study to establish reproducibility of ABPM in 

ADPKD with the following specific aim:  

Specific Aim:  To establish the reproducibility of ABPM in 25 hypertensive ADPKD subjects 
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based on two measurements 7-15 days apart, under similar conditions, more than 4 months after 

randomization in the HALT-PKD trial. 

We hypothesized that 24 hour ambulatory blood pressure monitoring is reliable and 

reproducible in treated hypertensive ADPKD patients, if measurements are repeated under similar 

conditions. 
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Background and Significance 

 

Tremendous variability in disease progression has been observed in ADPKD. 

Independent risk factors for progressive renal disease include presence of hypertension, 

albuminuria, younger age at diagnosis, male gender, episodes of gross hematuria, PKD1 mutation 

and increasing renal size (24) (25) (26) 

As previously mentioned, treatment of hypertension has a central place in management of 

ADPKD patients and the location and type of blood pressure monitoring is critical in achieving 

blood pressure targets. OBPM remains the most commonly used non-invasive method for 

diagnosis, treatment and follow-up of hypertension (27). Current guidelines for diagnosis and 

management of hypertension outlined in the 7
th
 report of the Joint National Committee on 

prevention, detection, evaluation, and treatment of high blood pressure (JNC-7) are primarily 

based on OBPM with some reference to 24 hour ABPM and almost none to self-measured HBPM 

(5). 

Nonetheless, significant differences in blood pressure readings exist between different 

monitoring modalities and the implications of these differences can be critical in clinical practice. 

Several studies have quantified the magnitude of difference between BP readings obtained 

through these modalities, in essential hypertension. Table-1 summarizes the results of 6 studies 

comparing OBPM, HBPM, and ABPM in essential hypertensive patients (28) (29) (30) (31) (32) 

(33). Given these differences, one can easily understand that if we applied the blood pressure 

targets of OBPM to HBP readings, there may be a significant risk of underestimating 

hypertension and under-treating these patients which would result in increased risk of target 

organ damage.  OBPM readings are usually 7-17 mmHg higher for SBP and 5-14 points higher 

for DBP compared to ABPM and HBPM (34). The difference between day time ABPM readings 

and HBPM seem to be insignificant.  HBPM is taking a growing place over the two other 
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modalities due to cost effectiveness, better prediction of cardiovascular outcomes, the strong 

correlation with daytime ABPM, and the increased therapeutic compliance due to direct 

involvement of patients in their care  (35) (36) (37). 

However, ABPM remains the only modality that provides insight into the diurnal 

variations of blood pressure. Historically, the first evidence for a nocturnal drop in blood pressure 

came from intra-arterial blood pressure monitoring by Bevan et al in Oxford, UK in 1967 (40).  

Later, non-invasive methods were used to reproduce the same results (38). The term of dipping 

and non-dipping was first used by O’Brien et al in 1988 in a purely descriptive fashion (39). The 

original definition of nocturnal dipping used absolute values of difference between mean diurnal 

and nocturnal SBP and DBP (10 and 5 mmHg) but night:day ratios quickly replaced that 

approach in order to take into account the magnitude of the baseline blood pressure. An absolute 

or relative decrease in different parameters (SBP, DBP), or combination of parameters 

(SBP+DBP and SBP or DBP) have also been used to categorize this phenomenon.  Currently the 

most commonly used definition of nocturnal dipping is a night:day SBP and DBP ratio of >0.9.  

Evidence for utility of nocturnal dipping in prediction of cardiovascular outcomes came 

later from longitudinal studies, such as the Ohasma study, where non-dipping was strongly 

associated with poor cardiovascular outcomes (40).  Each 0.05 increment in night:day ratio of 

SBP or DBP corresponded to a 20% increased risk of cardiovascular death in the Japanese cohort, 

even when blood pressure was adequately controlled (<135/80). 

It’s only after realizing the association between the dipping status and clinical outcomes 

that reproducibility of this potential risk stratification tool was investigated.  In 1994, Palatini et 

al reported the first paper on reproducibility of ABPM in the HARVEST trial (41).A year later, 

James et al reported poor reproducibility of the nocturnal dipping and recommended abandoning 

this classification (42).  Ever since, an ongoing controversy has shadowed the use of dipping 
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status for clinicians.  Parati and Staessen did a thorough review of major articles on short term, 

midterm and long term reproducibility of dipping status in different populations and showed the 

conflicting evidence which came out of these studies.  (See Table-2) (68) 

The data on ABPM is scant in ADPKD. Therefore, significance and reproducibility of 

non-dipping and the comparative place of ABPM and HBPM are less clear in this population.  

ABPM is superior to OBPM in diagnosing masked hypertension and prehypertensive states (43).  

Furthermore, a positive correlation between average 24 h SBP and LVMI has been demonstrated 

in both normotensive and hypertensive ADPKD patients (19) ADPKD patients also demonstrate 

lower amplitude of nocturnal dip and higher frequency of non-dipping than essential hypertensive 

patients (21).  

To this date there is only one single study addressing the question of reproducibility of 

the dipping status has been questioned in ADPKD.  Covic et al performed 3 sets of ABPM (at 

least 3 months apart) within 12 months, in 30 hypertensive ADPKD patients. They reported a 

consistency of dipping status of 43% between two sets and 36.6% between the three sets (23). 

However, these results may be confounded by the composition of the population (both 

hypertensive and normotensive subjects), the different therapeutic regimens and an increase of 

the mean serum creatinine during the length of the study. 

Therefore, establishing reproducibility of ABPM in this population in a more rigorous 

way remains to be done. Thus, we decided to conduct this pilot study to answer that question. 
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Methods 
 

 

Recruitment 

 

Patients were all recruited from HT-PKD trial. 

 

 

HALT- PKD trial 

 

We used the general infrastructures of the ongoing HALT-PKD trials for recruitment of 

the subjects. Design and implementation of HALT-PKD trials have extensively been detailed 

elsewhere (44).  In summary, The Polycystic Kidney Disease Clinical Trials Network was 

developed by the National Institutes of Health (NIH) in 2003 to help support the conduct of 

randomized clinical trials to determine the efficacy of interventions on slowing the progression of 

kidney disease in ADPKD. HALT-PKD, sponsored by the National Institutes of Health (NIH)  is 

a combination of two concurrent, randomized, double blinded, placebo-controlled, multicenter 

trials designed to determine the efficacy of single versus multilevel blockade of the RAAS by 

using a combination of an Angiotensin converting enzyme Inhibitor (ACE-I) and an Angiotensin 

receptor blockers (ARB) to ACE-I alone. Home blood pressure monitoring was chosen as the 

method of choice to guide therapeutic decisions regarding dose titration and addition of new 

antihypertensive agents.  ABPM was not included in the main HALT-PKD trial procedures.  

Seven major US academic centers were involved as primary clinical centers (PCCs) in 

recruitment of 1018 patients (254 patients at Emory University) and two data coordinating centers 

(DCCs) situated at Washington University-St Louis and University of Pittsburgh have 

consecutively been in charge of the organization of the study, data collection and analysis.  After 

a washout period of 2 weeks, subjects were randomly assigned to increasing doses of ACE-I 

(Lisinopril) + Placebo versus ACE-I (Lisinopril) + ARB (Telmisartan). Additionally, 

randomizations assigned patients with eGFR of more than 60 ml/min to two different blood 
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pressure targets. Standard blood pressure goal was defined as SBP = 120-130 mmHg and DBP= 

70-80 mmHg, and aggressive blood pressure goal as BP <110/75 mmHg. Additional lines of 

treatment included a diuretic, a beta blocker, a calcium channel blocker were introduced as 

needed. Clinical and laboratory data were periodically checked in participants. Figure-1 shows 

the main design of the HALT-PKD trial and the place of the pilot ABPM study in the parent 

study. 

 

Recruitment goals 

This pilot study recruited subjects at Emory University and the Mayo clinic, MN. The 

target recruitment goal was 25 patients. 

Inclusion Criteria 

 

1. Age of 18 and 64. 

2. Confirmed diagnosis of ADPKD by imaging studies. 

3. Hypertension as defined by a BP >130/80 or being on antihypertensive medications. 

4. Estimated eGFR based on 4-point MDRD formula >25-60 ml/min  

5. Absence of diabetes or another form of kidney disease other than ADPKD. 

6. Absence of a history of an adverse reaction to ACE-Inhibitors or ARBs. 

7. Absence of congestive heart failure 

8. Absence of chronic inflammatory disease or need for immunosuppression 

9. Absence of nephrectomy (both study A and B) or cyst reduction surgery (only study 

A). 

10. Absence of claustrophobia or other contraindications to MR-imaging. (only study A). 

11.   Provide informed consent for this ancillary study. 
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12.    Agreement to ABP monitor placement at the PCC and wearing it for two periods of 

24 continuous hours. 

13.  Absence of allergic reaction to rubber (blood pressure cuff). 

14. Absence of acute illnesses. 

15. Absence of limited mobility (wheelchair bound or bedridden)  

 

Human Subject Protection 

The study protocol was approved by the HALT-PKD steering committee and the Institutional 

Review Boards (IRB) of Emory University and Mayo clinic. The study was considered “low risk” 

by those IRBs. 

All subjects signed the consent form before any study procedure was started. 

 

Ambulatory blood pressure monitoring procedures 

 

 The monitor 

Ambulatory BP monitoring was performed using the Spacelab-90207 monitors (Spacelabs- 

Redmond, WA) which are approved by the British society of hypertension (BSH) and the 

American association for medical instrumentations (AAMI).  

 ABP monitor setup and removal 

The arm selected for ABP monitoring in the HALT-PKD Study will be the same arm used for 

blood pressure monitoring in the main HALT-KD trial. The non-dominant arm was preferentially 

used unless there was a discrepancy of >10 mm Hg between arms in which case the arm with the 
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higher BP was used. The appropriate cuff size (small, adult, adult plus and large) for each subject 

was determined based on the markings on the outside of the cuff when it was wrapped around the 

arm, one inch proximal to the antecubital fossa with no more than one fingerbreadth of space 

between the skin and the cuff.  An index marking indicates the part of the cuff that should lie over 

the brachial artery. Patients were instructed to wear the monitor for 24 full hours, avoid 

showering or bathing during that period and resume their normal activities, with the exception 

that vigorous exercise, as soon as the monitor was placed. They were also instructed to straighten 

their arms when the monitor was attempting to take the blood pressure.  ABPMs were performed 

both either on a work day or a non-work day for each individual. Patients were provided with a 

log sheet to record activities throughout the day, including any physical or emotional stressors 

that might affect BP.  The cuffs were cleaned with an alcohol based sterilizing solution between 

patients. They returned the monitor either in person or through overnight mail delivery and the 

functioning of the monitor was checked by the study investigator. 

Frequency of Measurement 

 

After reaching the F-5 visit (4 Month) and on a stable dose of Lisinopril + Telmisartan/placebo, 

two ABMP were obtained 7-15 days apart. The monitor was programmed to take a BP 

measurement every 20 minutes during the day (06:00 to 21:59) and every 30 minutes during the 

night (22:00 to 05:59). In case of interference during the measurement cycle, the monitor 

automatically retook the blood pressure up to 3 times until it obtained an acceptable reading. The 

ABPM is internally calibrated. 

ABPM validation criteria 

AMBP was deemed to be adequate if the three following criteria were met:  

1- Total number of readings > 50/ 24 hours. 
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2- At least one measurement every hour during the day and every two hours during the night. 

3- Less than 10% of erroneous or repeated readings. 

 

Coordinator Training  

 

Coordinators were trained by the principal investigator at each of the two participating PCCs. 

They were taught to correctly place and remove the ABP device, and upload the data to the PC.  

Database management 

 

Demographic and medical data were obtained at each visit of the main HALT-PKD trial. Data 

from ABPM for the most recent 24-hour study was retrieved and downloaded after each study 

into the computers and de-identified by using study ID numbers. An EXCEL spreadsheet labeled 

with the patient’s Study ID number and visit was also created for each study. There integrity of 

compliance with the study protocol was ascertained at each annual site visit by the DCC and 

reports of progress were presented to the steering committee and Data Safety Monitoring Board 

of the main HALT-PKD trial on a biannual basis.  

 

Statistical Methods 

 

Description of ABPM parameters 

 

Key parameters of interest, including daytime and night time systolic and diastolic blood 

pressures were calculated from the 24-hour record according to the following conventional 

definitions. 
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1) Definition of day time and night time: Daytime was defined between 6:00 AM and 9:59 

PM and nighttime between 10:00 PM and 5:59 AM.  

2) The average daytime and nighttime systolic and diastolic pressures were calculated as the 

average of readings over the day and night periods. . 

3) Mean Arterial Pressure was calculated by adding the diastolic to one-third of the 

difference between the systolic and diastolic readings. 

4) Heart rate: Number of heart beats per minute during blood pressure measurements. 

5) Dipping status: was defined by calculating the night:day ratio of SBP and DBP.  Non-

dipping was defined as a night:day ratio of both SBP and DBP ≥ 0.9 and dipping as a ratio 

< 0.9. 

6) Pulse Pressure is calculated by subtracting the diastolic from the systolic reading.  

 

Sample size and Study Power 

 

A sample size of 25 was determined to be adequate to have 80% power to detect any 

correlation larger than 0.4 between SBP, DBP, and dipping status comparing the two sets of 

ABPM, at a significance level alpha 0.05.   

Data Analysis 

 

The Division of Biostatistics at University of Pittsburgh provided the baseline patient 

data from the HALT-PKD trial. 

Correlation coefficients (CC) and concordance correlation coefficients (CCC) were determined to 

compare SBP, DBP, MAP, Heart Rate (HR) and the pulse pressure (PP) between Day-1 and Day-

2 (45). 

The reproducibility of dipping status was determined by estimating the proportion of patients who 

remained in the same dipping category. Cohen’s Kappa statistics were used to compare those 

proportions (46). We also considered the night/day ratio of SBP and DBP as continuous variables 
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and calculated Pearson correlation coefficients for each measure at Day-1 and Day-2. Univariate 

analysis was performed to look for potential associations between consistency of dipping and 

predictor variables. Finally we performed univariate analysis between the night:day ratios of SBP 

(and DBP) and different predictor variables. 

Due to the paucity of participants (n=25), logistic or linear regression were not deemed to be 

applicable since we could not put more than two predictor variables in the model at a time. All 

data analysis was performed using SAS 9.2 (SAS Institutes Cary, NC) 
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Results 

 
 

 
29 subjects (22 at Emory University and 7 at Mayo clinic) were consented. One subject 

could not tolerate the blood pressure cuff for more than 45 minutes and withdrew consent. Two 

others finished the first set of ABPM but didn’t come back for the second and a forth one had 

invalid number of readings over night. 25 subjects successfully completed two adequate sets of 

ABPM. 

The study cohort was composed of middle aged (mean age 43.1 years), non-smoking 

(96%), non-African-American (92%) predominantly female (52%) participants.  They had fairly 

intact renal function (mean serum creatinine was 1.29 mg/dl and mean eGFR 63. ml/min/1.72 m
2
) 

and hypertension that was diagnosed for a mean  9.6 years that was extremely well controlled at 

the time of enrollment for ABPM study (mean SBP and DBP 113.6 and 71.7 mmHg 

respectively).  The baseline characteristics are summarized in Table-3. 

Blood pressure readings were similar between day-1 and day-2  (Table-4, Figure-

2) with an average daytime SBP of 121.9 vs. 120.4 mmHg and average DBP of 77.6 and 

77.10 mmHg (p <0.05). Similar findings were present for MAP, HR and PP. The 

nocturnal decline in SBP and DBP between day-1 and Day-2 were 10.2 vs 8.8 mmHg for 

SBP and 10.8 vs. 8.6 mmHg for DBP (p<0.05). Heart rate did not demonstrate a 

nocturnal decline in Day-1 or 2 

We found strong correlation and concordance between Day-1 and Day-2 SBP, 

DBP, MAP, and HR. (Correlation coefficients all above 0.77) Concordance coefficient 

for night time pulse pressure was slightly lower at 0.67 (see Table-5). 

Out of 25 subjects, 11 (44%) were non-dippers on both days, 6 (24%) were 

dippers on both days, 3 (12%) were Non-dippers on day-1 and became dippers on day-2 
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and 5 (20%) were dippers on day-1 and became non-dippers on day-2. In the non-dipping 

group, we found 2 (8%) reverse-dippers (one consistently and the other one 

inconsistently). Overall, 17/25 (68%) subjects stayed in the same dipping category vs 

8/25 (32%) who changed their dipping status (See Table-6). The Cohen’s Kappa 

coefficient was calculated at 0.34 (SD = 0.18). The two-sided probability of Kappa = 0 

was 0.09. 

Univariate analyses using the Fisher’s exact test show no significant associations 

between the consistency of dipping and the following variables; serum creatinine, eGFR, 

age, duration of hypertension, SBP at F5, DBP at F5, urine aldosterone levels at F5, BMI, 

caffeine consumption, gender, smoking and race (see Table-7).The same type of 

univariate analysis did not show any associations between dipping status at Day-1 or 

Day-2 and the same covariate (results not shown).  

When night:day ratios of SBP and DBP were considered as continuous variables, 

the Pearson correlation coefficients were 0.58 and 0.56 respectively. (See Figure-3)  

The univariate analysis didn’t show any difference between the Night:Day ratios based 

on race, CKD stage, gender, age or caffeine intake.  
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Discussion 

 

Our study is the first one to compare two sets of ABPM in a short interval (<15 days) in a 

hypertensive ADPKD population on a stable antihypertensive medication regimen. By design, we 

tried to control certain factors as much as possible. These included renal function, day of the 

week, and the antihypertensive medication regimen. We showed an excellent correlation and 

concordance between daytime (and night time) SBP, DBP, MAP and heart rate readings from 

day-1 to Day-2.  

Regarding the nocturnal dipping status, we chose the most restrictive definition that uses 

the night:day ratios of both SBP and DBP drops (dippers have a ratio of >0.9). Other definitions 

of nocturnal dipping have been used by different authors and the lack of a universal definition has 

been proposed as possible explanations for the wide range of reported reproducibility rates of 

nocturnal dipping (47).  These definitions include absolute difference between day and night time 

average SBP and DBP
, 
night:day ratio of mean SBP, DBP, SBP+DBP, SBP or DBP, use of 

different cutoff points for definition of day and night (fixed hours vs. diary hours of sleeping), 

adjustment to level of stress and activity, and removal of the transition hours between day and 

night in the data analysis (so called narrow fixed time or narrow diary time methods) (47) (48). 

The lack of uniformity in definitions has been proposed as a possible explanation for lack of 

reproducibility of the dipping status. 

Overall 11/25 (44%) of our patients were consistently non-dippers even when their blood 

pressure control was optimal. We found 56% and 64% of the subjects to be non-dippers 

according to the 1
st
 or the 2

nd
 sets of ABPM respectively. This is in contrast with the frequency of 

non-dipping in essential hypertension which is reportedly between 25 to 42% based on a single 

measurement (49). Furthermore, we identified two subjects (8%) who presented a pattern of 

reverse dipping at least once, one of them consistently and another one inconsistently. Reverse-
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dipping is associated with even worse cardiovascular outcomes than non-dipping with an 

estimated frequency of 11% in essential hypertensive population. 

We established that the dipping status is reproducible in about 68% of cases when 

repeated under the same conditions within 7-15 days. This is significantly higher than the 

previously reported 36.6% consistency over 12 months in PKD population. A kappa value of 0.34 

corresponds to a moderate reproducibility (45). Interestingly, our results were almost identical to 

the ones reported by Ben-Dov et al where they analyzed two ABPM measurements 1-24 months 

apart in essential hypertension and found 66% consistency of dipping concluding that nocturnal 

dipping is reproducible (50). 

We compared these results, using the fixed-hour separation of day and night (06:00 to 

21:59 vs. 22:00 to 05:59) with the self reported sleep-awake times and the results were very 

similar (results not presented). So we decided to only present the fixed-hour separation data. This 

is in accordance with previously published literature in day-time workers since we didn’t have 

any night workers in this study and the dairies of our patients did not report any significant 

episodes of pain or stress that could impact blood pressure readings acutely.  

We tried to use a rigorous methodology to repeat the ABPM under same conditions 

(same day of the week, same medication level, absence of acute illnesses, using the same arm and 

the same monitor). We excluded subjects who had limited mobility, were night-shift workers, 

were bedridden, or wanted to heavily exercise. In fact, amplitude of dipping has been shown to be 

blunted in bedridden patients, suggestingd that body posture (horizontal vs. vertical), and level of 

activity, and sleep-awake cycles are crucial in determining the nocturnal dipping, rather than a 

true biological circadian rhythm (51) (52). 

In contrast with previously published literature, we couldn’t identify any associations 

between dipping status or consistency of dipping and reported variables such as race, gender, age, 
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renal function and caffeine intake Possible explanations may include differences due to random 

chance, misclassification error (ratios of night/day BP of 0.0.8999 vs. 0.901 changes dipping 

status), potential interference between the use of ACE-I +/- ARBs and the effect of previously 

reported factors, and the unusually low blood pressure targets that were reached during HALT-

PKD trial. In fact, even though non dipping has been associated with poor cardiovascular 

outcomes independent of blood pressure level, no published studies have reached the level of 

blood pressures that were achieved in HALT-PKD trial (half of patients were assigned to a BP 

level of <110/75 and the other half to 120-130/70-80 mmHg). 

Our study has its own limitations and the small sample size is the main one, which may 

directly affect the strength of the evidence that we are presenting and also limited us from using 

logistic or linear regression models to further elucidate possible explanations for variability of 

dipping. Also, we could not rule out non-compliance with medications at 100%, but the fact that 

these patients were extremely motivated volunteers who came on two additional occasions (in 

addition to the 12-13 required study visits for the main HALT-PKD trail) and had extremely well 

controlled BP readings, and a good record of drug accountability based on the dispensed and 

returned number of pills, makes us less suspicious about any major non-compliance issues. Since 

the design of the protocol was prior to publication of association between urinary sodium 

excretion and nocturnal dipping, we didn’t include 24h urine collection in our study procedures. 

Selection bias may limit the external validity of our results for other groups of patients with 

ADPKD, since our study lacked racial diversity and primarily recruited CKD-II and CKD-III 

patients. We didn’t collect information on dietary habits of the patients during the 24 hours of 

ABPM which might have changed between the two sets of ABPM. We didn’t include the data on 

some of the most recently developed prognostic markers of target organ damage such as the 

“pressure load” which represents the percentage of readings above a predefined threshold of 

blood pressure (usually 140/90 mmHg). Since our patients were all treated to very low blood 
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pressure goals with impressively low pressure loads, we didn’t feel the necessity to include that 

parameter in our analysis. 

The apparent paradox between moderate reproducibility of nocturnal dipping and its 

strong correlation with cardiovascular outcomes remains intriguing. Future research may be 

directed towards two potential directions. First, determination of an optimal regimen of longer or 

repeated measurements of ABPM may lead to a better prediction of cardiovascular and renal 

outcomes. This opinion is supported by limited data suggesting that consistent dipping at least on 

two occasions is associated with more pronounced cardiac abnormalities than variable dipping in 

untreated hypertensive patients (53).  Also longer ABPM monitoring duration (48 hours) has 

shown a dramatic 89% consistency of dipping status using the 24-h ABPM (54).
i
 We may then 

use “double dipping” instead of “single dipping” as a better risk stratification strategy.  Second, 

determination of the role of other biological or measurement factors that could potentially explain 

day-to-day inconsistency of the dipping status can be of additional value in risk stratification of 

patients. One of these factors could be the day-to-day urinary sodium excretion that has recently 

been proposed as a possible explanation for changes in dipping status in habitants of the 

Seychelles Island (predominantly of East African descent) (55). Other potential variables of 

interest include variation in neurohormonal regulation of blood pressure such as sympathetic 

nervous activity, endothelial dysfunction, dietary factors other than salt intake (potassium intake, 

trans fatty acids, etc) and compliance issues with medications (56)(57)(58)(59). 
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Conclusions 

 

We conclude that measurements of SBP, DBP, PP, MAP and HR are strongly 

reproducible in treated hypertensive ADPKD patients when the measurements are repeated within 

a 2 week period of time and under similar conditions. Non-dipping is predominant in this 

population, even with relatively conserved renal function and excellent blood pressure control. In 

this population, nocturnal dipping taken both as a dichotomous variable and a continuous variable 

(night:day ratio of SBP and DBP) is moderately reproducible. Day-to-day variation of the dipping 

status may reflect underlying biological changes rather than measurement errors. Therefore future 

studies are needed to elucidate the potential benefit of repeated ABPM measurements in risk 

stratification of ADPKD patients and also to determine potential factors that may affect day-to-

day changes in nocturnal dipping. 
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Tables 

 

Table-1: Comparisons of OBPM, ABPM and HBPM readings in essential 

hypertension: 

Untreated patients (readings in mmHg) 

OBPM         24hABPM              Day ABPM HBPM  ___     Ref   

160/102         141/88                      148/92  147/92   (28) 

159/102        141/88      (29) 

164/103         143/89   150/95   (30) 

143/93         132/85   139/89   (31) 

142/82        128/76                          130/78     135.5/77             (32) 

Treatment effect in treated patients (change in BP in mmHg)                                          

-17/-14 -7/-5   -9/-5   (33) 

-22/-14 -15/-10                          -17/-11  -16/-10   (28) 

-14/-11       -9/-7      (29) 

-22/-13 -14/-10   -14/-9   (30) 
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Table-2: Reproducibility of nocturnal blood pressure fall (reviewed by Parati and 

Staessen). 

 

 

Study    Ref Type of patients     Reproducibility 

 

Palatini et al. (1994)  [41]  Hypertensive       Poor 

James et al. (1995)  [42]  Hypertensive elderly      65% 

Mochizuki et al. (1998) [60]  Hypertensive       71% 

Omboni et al. (1998)  [61]  Hypertensive untreated or treated    60% 

Manning et al. (2000)  [62]  Hypertensive       50% 

Covic et al. (2000)  [63]  Hemodialysis       As 

above 

Peixoto et al. (2000) [64]  Haemodialysis       57% 

Rahmana et al. (2005) [65]  Haemodialysis  (6–12 months)               55–70% 

    Nondipping       92% 

Chaves et al. (2005)  [66]  Normotensive/Treated hypertensive (dichotomous variable) Poor  

(nocturnal dipping as a continuous variable)  High 

Ben-Dov et al. (2005)  [50]  Hypertensive accounting for sleep and awake periods  66% 

Cuspidi et al. (2006)  [67]  Diabetic Hypertensive     84.6% (dipper) 

       91.3% (Non-D)  

Non-diabetic hypertensive   49.2% (dipper)                               

                                                                                29.5% (Non-D) 

Hernandez-del Rey        [54] Hypertensive general practice (24h)   76%  

(2007)    Hypertensive general practice (48 h ABPM)  89%  
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Table-3: Baseline characteristics 

 

   Characteristics                                                                                            All patients 

                                                                                    N=25 

                                                                                    Mean (SD) 

 

Gender (% Male)                                                                                           48% 

Race (% Non-African American)                                                                   92% 

BMI (Kg/m2)                                                                                                    26.6  (5.1) 

Age at baseline (years)                                                                                     43.1  (8.6) 

Age of onset of  HTN (years)                                                                           33.6 (11.1) 

Duration of HTN (years)                                                                                 9.6    (10.6) 

eGFR (mL/min/1.73 m2 of BSA)                                                                    63.1  (20.5) 

Creatinine (mg/dL)                                                                                          1.29  (0.45) 

Smoking (% active smokers)                                                                          4% 

Caffeine (% drinkers)                                                                                     76% 

Office F-5 SBP                                                                                                  113.55 (8.7) 

Office F-5 DBP                                                                                                 71.7   (8.8) 

Serum Potassium (meq/dL)                                                                             4.1    (0.36) 

Medication (% of patients on <2 meds)                                                         76% 

Urine Aldosterone Baseline                                                                             9.7   (4.2) 

Urine Aldosterone F5                                                                                       6.9   (5.5) 
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Table-4: Comparison of Blood pressure readings between day-1 and Day-2 during 

day and night. 

                   Day-1       Day-2 

 

    Day  Night           Day-Night             Day  Night        Day-Night 

SBP (mmHg)      121.9 (9.6) 111.6 (12.5) 10.2 (10.5)     110.1 (11.14)      8.8 (9.5)        8.8(9.5) 

DBP (mmHg)   77.6 (8.4) 68.5 (10.3) 10.8 (7.3)       77.10 (9.1)          66.8 (8.8)       8.6(8.3) 

MAP (mmHg)    92 (8.4) 83.3 (10.8) 11 (7.2)          91.61 (9)        80.9 (9) 8.3 (8.6)  

HR (Beats/min)   73 (10.8) 63.8 (11.2) 11.3 (7.2)       71.6 (9.5)        61.7 (9.9)      7.9 (7.4) 

PP (mmHg)    44.3 (6.4) 43 (5.9)  0.9 (4.2)          43.3 (7)         43.4 (7.3)      0.3 (4.4) 

 

SBP : Systolic Blood Pressure         DBP: Diastolic Blood pressure      MAP: Mean Arterial 

Pressure 

HR: Heart rate         PP: Pulse Pressure 

Note: No statistically significant difference between individual values of each parameter at Day-1 

AND Day-2. 
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Table-5: Correlation and concordance coefficients between day-1 and day-2 for 

daytime and nighttime. 

              Correlation coefficients       Concordance coefficients 

    Day  Night    Day  Night 

SBP   0.89  0.79    0.88  0.77 

DBP   0.91  0.81    0.91  0.81 

MAP   0.91  0.82    0.90  0.80 

HR   0.79  0.73    0.85  0.86 

PP   0.87  0.85    0.78  0.67 

SBP : Systolic Blood Pressure       DBP: Diastolic Blood pressure    MAP: Mean Arterial Pressure 

HR: Heart rate         PP: Pulse Pressure 
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Table-6: Dipping status, day-1 and Day-2  

 

        Day-2 

 

      Non-Dippers Dippers  Total   

           n (%)    n (%)     n (%) 

  Non dippers 11    (44%)    3      (12%)    14(56%) 

Day-1  Dippers 5      (20%)    6     (24%)  11    (44%) 

Total  16    (64%)    9     (36%)  25    (100% 

 

                   Cohen’s Kappa= 0.34 (SD=0.18) 

 

 

 

 

 

 

 

 

 

 

 

 



27 
 

 

Table-7: Univariate analysis evaluating consistency of dipping status at Day-1 and 

Day-2 and potential predictor variable. 

_______________________________________________________________________ 

Variable              Inconsistent dipping       Consistent dipping  Fisher  

           Mean (SD)             Mean (SD) 

 (p-value)   n=8       n=17 

______________________________________________________________________________ 

 Creatinine  (meq/l)   1.47 (0.54)  1.2 (0.39)  0.55 

 Sex (% females)     37.5 %   58%    0.41 

 Race *  (% of Caucasians)  75%   100%   0.09 

 eGFR  (ml/min/1.72 m2)  58.39  (25.49)   65.28 (18.09)  1 

 Duration of HTN (years) 8.88  (9.96)   9.88 (11.11)   0.61 

 Age (years)            45 (5.4)   42.24 (9.71)   0.92 

 Baseline Office SBP (mmHg) 115.62 (7.6)  112.52 (9.31)   0.79 

 Baseline Office DBP (mmHg)  74.6   (5.96)  70.24 (9.77)   0.91 

 BMI (kg/cm2)   29.9  (1.89)  24.89 (5.41)   1 

 Medication  (step doses) 3.5 (2.07)  2.47 (1.74)   0.89 

 Caffeine drinkers (%)  87.5%    76%               1 

 Smokers (%)**         0   6 %   0.41 

 Baseline urinary  

Aldosterone (ng/ml)                 7.34  (7.8)  6.75 (4.31)   1 

 Serum Potassium (mEq/l) 4.23  (0.39)  4.06  (0.34)    0.1 

______________________________________________________________________________ 

eGFR: estimated Glomerular Filtration Rate   HTN: Hypertension   

SBP: systolic Blood Pressure  DBP: diastolic Blood pressure  BMI: Body Mass Index 

*Only 2 African-Americans       

** Only one non-smoker 
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Figures 

 

Figure-1: Place of the pilot ABPM in HALT-PKD trial 
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Figure-2: Comparison of Blood pressure readings between day-1 and Day-2 
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Figure-3: Correlation between night:day ratios of SBP and DBP between Day-1 and 

Day-2 

 

 

 

 

                                                           
 

 

 

 

 

 

Correlation od

Pearson’s 

r = 0.58

0.000

0.200

0.400

0.600

0.800

1.000

1.200

0.000 0.500 1.000 1.500

Pearson’s 

r = 0.58

N:D ratio   day-1

N:D 

ratio

day

2

0.000

0.200

0.400

0.600

0.800

1.000

1.200

1.400

0.000 0.500 1.000 1.500

DBP

Pearson’s 

r = 0.56

SBP DBP



31 
 

 

                                                                                                                                                                             

References 

 

1- Gabow PA, Ikle DW, Holmes JH. Polycystic kidney disease:  Prospective analysis of nonazotemic patients and 

family members. Ann Intern Med. 1984 Aug;101(2):238-47. 

2- Sedman A, Bell P, Manco-Johnson M, Schrier R, Warady BA, Heard EO, Butler-Simon N, Gabow P. Autosomal 

dominant polycystic kidney disease in childhood: a longitudinal study. Kidney Int. 1987 Apr;31(4):1000-5. 

 
3- Chapman AB, Johnson A, Gabow PA, Schrier RW.The renin-angiotensin-aldosterone system and autosomal 

dominant polycystic kidney disease. N Engl J Med. 1990 Oct 18;323(16):1091-6 

4- Fick GM, Johnson AM, Hammond WS, Gabow PA. Causes of death in autosomal dominant polycystic kidney 

disease. J Am Soc Nephrol. 1995 Jun;5(12):2048-56. 

5- Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA, Izzo JL Jr, Jones DW, Materson BJ, Oparil S, 

Wright JT Jr, Roccella EJ; National Heart, Lung, and Blood Institute Joint National Committee on Prevention, 

Detection, Evaluation, and Treatment of High Blood Pressure; National High Blood Pressure Education Program 

Coordinating Committee. The Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation, 

and Treatment of High Blood Pressure: the JNC 7 report. JAMA. 2003 May 21;289(19):2560-72. 

6- European Society of Hypertension-European Society of Cardiology Guidelines Committee. 2003 European Society 

of Hypertension-European Society of Cardiology guidelines for the management of arterial hypertension. J Hypertens 

2003;21:1011–1053. 

7- O’Brien E, Asmar R, Beilin L, Imai Y, Mancia G, Mengden T, Myers M, Padfield P, Parati G, Pickering T, Staessen 

J, Stergiou G, Verdecchia P, on behalf of the European Society of Hypertension Working Group on Blood Pressure 

Monitoring: European Society of Hypertension recommendations for conventional, ambulatory and home blood 

pressure measurement. J Hypertens 2003;21:821– 848. 

8- Van Dijk MA, Breuning MH, Duiser R, van Es LA, Westendorp RG. No effect of enalapril on progression in 

autosomal dominant polycystic kidney disease. Nephrol Dial Transplant. 2003 Nov;18(11):2314-20 

9- Jafar TH, Stark PC, Schmid CH, Strandgaard S, Kamper AL, Maschio G, Becker G, Perrone RD, Levey AS; ACE 

Inhibition in Progressive Renal Disease (AIPRD) Study Group.The effect of angiotensin-converting-enzyme inhibitors 

on progression of advanced polycystic kidney disease. Kidney Int. 2005 Jan;67(1):265-71  

10- Omvik P, Gerhardsen G. The Norwegian office-, home-, and ambulatory blood pressure study (NOHA). Blood 

Press. 2003;12(4):211-9. 

 

11- Andersen MJ, Khawandi W, Agarwal R. Home blood pressure monitoring in CKD. Am J Kidney Dis 2005; 

45:994–1001. 

 

12- Verdecchia P, Schillaci G, Gatteschi C, Zampi I, Battistelli M, Bartoccini C, Porcellati C. Blunted nocturnal fall in 

blood pressure in hypertensive women with future cardiovascular morbid events.Circulation. 1993 Sep;88(3):986-92. 

 

13- Tsivgoulis G, Vemmos KN, Zakopoulos N, Spengos K, Manios E, Sofia V, Zis V, Mavrikakis M. Association of 

blunted nocturnal blood pressure dip with intracerebral hemorrhage. Blood Press Monit. 2005 Aug;10(4):189-95. 

14- Metoki H, Ohkubo T, Kikuya M, Asayama K, Obara T, Hashimoto J, Totsune K, Hoshi H, Satoh H, Imai Y. 

Prognostic significance for stroke of a morning pressor surge and a nocturnal blood pressure decline: the Ohasama 
study. Hypertension. 2006 Feb;47(2):149-54. Epub 2005 Dec 27. 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=6742648&query_hl=37&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/pubmed/3295357
http://www.ncbi.nlm.nih.gov/pubmed/3295357
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=2215576&query_hl=38&itool=pubmed_DocSum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=7579053&query_hl=5&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=12748199&query_hl=35&itool=pubmed_DocSum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=12748199&query_hl=35&itool=pubmed_DocSum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=12748199&query_hl=35&itool=pubmed_DocSum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=12748199&query_hl=35&itool=pubmed_DocSum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=14551359&query_hl=3&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=15610250&query_hl=5&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=15610250&query_hl=5&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Omvik%20P%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gerhardsen%20G%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'Blood%20Press.');
javascript:AL_get(this,%20'jour',%20'Blood%20Press.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Verdecchia%20P%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Schillaci%20G%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gatteschi%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zampi%20I%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Battistelli%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bartoccini%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Porcellati%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'Circulation.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tsivgoulis%20G%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Vemmos%20KN%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zakopoulos%20N%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Spengos%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Manios%20E%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sofia%20V%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zis%20V%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mavrikakis%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'Blood%20Press%20Monit.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Metoki%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ohkubo%20T%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kikuya%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Asayama%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Obara%20T%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hashimoto%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Totsune%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hoshi%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Satoh%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Imai%20Y%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'Hypertension.');


32 
 

 

                                                                                                                                                                             
15- Ingelsson E, Björklund-Bodegård K, Lind L, Arnlöv J, Sundström J. Diurnal blood pressure pattern and risk of 

congestive heart failure. JAMA. 2006 Jun 28;295(24):2859-66. 

 

16- Lurbe E; Redon J; Kesani A; Pascual JM; Tacons J; Alvarez V; Batlle D Increase in nocturnal blood pressure and 

progression to microalbuminuria in type 1 diabetes. N Engl J Med 2002 Sep 12;347(11):797-805. 

17- Davidson MB; Hix JK; Vidt DG; Brotman DJ.  Association of impaired diurnal blood pressure variation with a 

subsequent decline in glomerular filtration rate. Arch Intern Med. 2006 Apr 24;166(8):846-52. 

18- Ben-Dov IZ; Kark JD; Ben-Ishay D; Mekler J; Ben-Arie L; Bursztyn M Predictors of all-cause mortality in clinical 

ambulatory monitoring: unique aspects of blood pressure during sleep. Hypertension. 2007 Jun;49(6):1235-41. Epub 

2007 Mar 26. 

19- Valero FA, Martinez-Vea A, Bardaji A, Gutierrez C, Garcia C, Richart C, Oliver JA. Ambulatory blood pressure 

and left ventricular mass in normotensive patients with autosomal dominant polycystic kidney disease. J Am Soc 

Nephrol. 1999 May;10(5):1020-6 

20- Ecder T, Schrier RW. Hypertension in autosomal-dominant polycystic kidney disease: early occurrence and unique 

aspects. J Am Soc Nephrol 2001 

21- Li Kam Wa TC, Macnicol AM, Watson ML. Ambulatory blood pressure in hypertensive patients with autosomal 

dominant polycystic kidney disease. Nephrol Dial Transplant. 1997 Oct;12(10):2075-80 

22- Fagard RH, Thijs L, Staessen JA, Clement DL, De Buyzere ML, De Bacquer DA. Night-day blood pressure ratio 

and dipping pattern as predictors of death and cardiovascular events in hypertension. J Hum Hypertens. 2009 

Oct;23(10):645-53.  

 

23- Covic A, Mititiuc I, Gusbeth-Tatomir P, Goldsmith DJ. The reproducibility of the circadian BP rhythm in treated 

hypertensive patients with polycystic kidney disease and mild chronic renal impairment  a prospective ABPM study. J 

Nephrol 2002; 15: 497-506 

24- Stergiou GS, Zourbaki AS, Skeva, II, Mountokalakis TD: White coat effect detected using self-monitoring of blood 

pressure at home: comparison with ambulatory blood pressure. American Journal of Hypertension 11:820-827, 1998 

25- Verberk,  Home blood pressure measurement: a systematic review. J Am Coll Cardiol. 2005 Sep 6;46(5):743-51 

26- Halme L, Vesalainen R, Kaaja M, Kantola I; HOme MEasuRement of blood pressure study group. Self-monitoring 

of blood pressure promotes achievement of blood pressure target in primary health care. Am J Hypertens. 2005 

Nov;18(11):1415-20 

27- Staessen JA, Den Hond E, Celis H, Fagard R, Keary L, Vandenhoven G, O'Brien ET, (THOP), Treatment of 

Hypertension Based on Home or Office Blood Pressure Trial I: Antihypertensive treatment based on blood pressure 

measurement at home or in the physician's office: a randomized controlled trial.[see comment]. JAMA 291:955-964, 

2004 

28- Mancia G, Omboni S, Parati G, Ravogli A, Villani A, Zanchetti A. Lack of placebo effect on ambulatory blood 

pressure. Am J Hypertens 1995;8(3):311-5. 

29- Mutti E, Trazzi S, Omboni S, Parati G, Mancia G. Effect of placebo on 24-h non-invasive ambulatory blood 

pressure. J Hypertens 1991;9(4):361-4. 

30- Parati G, Omboni S, Mancia G. Difference between office and ambulatory blood pressure and response to 

antihypertensive treatment. J Hypertens 1996;14(6):791-7. 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=10232688&query_hl=12&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=9351068&query_hl=39&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fagard%20RH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Thijs%20L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Staessen%20JA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Clement%20DL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22De%20Buyzere%20ML%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22De%20Bacquer%20DA%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'J%20Hum%20Hypertens.');
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=16280273&query_hl=68&itool=pubmed_docsum


33 
 

 

                                                                                                                                                                             
31- Stergiou GS, Efstathiou SP, Skeva, II, Baibas NM, Kalkana CB, Mountokalakis TD. Assessment of drug effects on 

blood pressure and pulse pressure using clinic, home and ambulatory measurements. J Hum Hypertens 

2002;16(10):729-35. 

32- Stergiou GS, Baibas NM, Gantzarou AP, Skeva, II, Kalkana CB, Roussias LG, Mountokalakis TD. Reproducibility 

of home, ambulatory, and clinic blood pressure: implications for the design of trials for the assessment of 

antihypertensive drug efficacy. Am J Hypertens 2002;15(2 Pt 1):101-4. 

33- Gaborieau V, Delarche N, Gosse P. Ambulatory blood pressure monitoring versus self-measurement of blood 

pressure at home: correlation with target organ damage. J Hypertens.2008 Oct;26(10):1919-27. 

34- Verberk,  Home blood pressure measurement: a systematic review. J Am Coll Cardiol. 2005 Sep 6;46(5):743-51 

35- Go AS, Chertow GM, Fan D, McCulloch CE, Hsu CY. Chronic kidney disease and the risks of death, 

cardiovascular events, and hospitalization. N Engl J Med. 2004 Sep 23;351(13):1296- 

36- Ohkubo T, Asayama K, Kikuya M, Metoki H, Obara T, Saito S et al. Prediction of ischaemic and haemorrhagic 

stroke by self-measured blood pressure at home: the Ohasama study. Blood Press Monit 2004; 9:315–320. 

37- Bevan AT, Honour AJ, Stott FH. Direct arterial pressure recording in unrestricted man.  Clin Sci. 1969 

Apr;36(2):329-44. 

38- Kobrin I, Oigman W, Kumar A, Ventura HO, Messerli FH, Frohlich ED, Dunn FG. Diurnal variation of blood 
pressure in elderly patients with essential hypertension. J Am Geriatr Soc. 1984 Dec;32(12):896-9. 

39- O'Brien E, Sheridan J, O'Malley K. Dippers and non-dippers. Lancet. 1988 Aug 13;2(8607):397. 

40- Okhubo T, Imai Y, Tsuji I, Nagai K, Watanabe N, Minami N, et al. Relation between nocturnal decline in blood 

pressure and mortality. The Ohasama study. Am J Hypertens 1997; 10:1201–1207. 

 

41- Palatini P, Mormino P, Canali C, Santonastaso M, De Venuto G, Zanata G, et al. Factors affecting ambulatory 

blood pressure reproducibility. Results of the HARVEST trial. Hypertension 1994; 23:211–216. 

 

42- James MA, Fotherby MD, Potter JF. Reproducibility of the circadian systolic blood pressure variation in the 

elderly. J Hypertens. 1995 Oct;13(10):1097-103 

 

43- de Almeida EA, de Oliveira EI, Lopes JA, Almeida AG, Lopes MG, Prata MM Ambulatory blood pressure 

measurement in young normotensive patients with autosomal dominant polycystic kidney disease. Rev Port Cardiol. 

2007 Mar;26(3):235-43 

44- Chapman AB, Torres VE, Perrone RD, Steinman TI, Bae KT, Miller JP, Miskulin DC, Oskoui FR, Masoumi A, 

Hogan MC, Winklhofer FT, Braun W, Thompson PA, Meyers CM, Kelleher C, Schrier RW. The halt polycystic kidney 

disease trials: design and implementation. Clin J Am Soc Nephrol. 2010 Jan;5(1):102-9. 

 

45- Lin J, A concordance correlation coefficient to evaluate reproducibility. Biometrics. 1989 Mar;45(1):255-68.  

46- Cohen, Jacob, A coefficient of agreement for nominal scales, Educational and Psychological Measurement (1960) 

Vol.20, No.1, pp.  -37–46 . 

47- O'Brien E, Sheridan J, O'Malley K. Dippers and non-dippers. Lancet. 1988 Aug 13;2(8607):397. 

48- Henskens LH, Kroon AA, van Oostenbrugge RJ, Haest RJ, Lodder J, de Leeuw PW. Different classifications of 

nocturnal blood pressure dipping affect the prevalence of dippers and nondippers and the relation with target-organ 

damage. J Hypertens. 2008 Apr;26(4):691-8. 

49- Kario K, Pickering TG, Matsuo T, Hoshide S, Schwartz JE, Shimada K. Stroke prognosis and abnormal nocturnal 

blood pressure falls in older hypertensives. Hypertension. 2001 Oct;38(4):852-7. 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gaborieau%20V%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Delarche%20N%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gosse%20P%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=15385656&query_hl=33&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bevan%20AT%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Honour%20AJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Stott%20FH%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Clin%20Sci.');
https://www.ncbi.nlm.nih.gov/pubmed?term=%22Kobrin%20I%22%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%22Oigman%20W%22%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%22Kumar%20A%22%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%22Ventura%20HO%22%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%22Messerli%20FH%22%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%22Frohlich%20ED%22%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%22Dunn%20FG%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'J%20Am%20Geriatr%20Soc.');
https://www.ncbi.nlm.nih.gov/pubmed?term=%22O'Brien%20E%22%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%22Sheridan%20J%22%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%22O'Malley%20K%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Lancet.');
http://www.ncbi.nlm.nih.gov/pubmed/8586801
http://www.ncbi.nlm.nih.gov/pubmed/8586801
http://www.ncbi.nlm.nih.gov/pubmed/20089507
http://www.ncbi.nlm.nih.gov/pubmed/20089507
https://www.ncbi.nlm.nih.gov/pubmed?term=%22O'Brien%20E%22%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%22Sheridan%20J%22%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%22O'Malley%20K%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Lancet.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Henskens%20LH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kroon%20AA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22van%20Oostenbrugge%20RJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Haest%20RJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lodder%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22de%20Leeuw%20PW%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'J%20Hypertens.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kario%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pickering%20TG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Matsuo%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hoshide%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Schwartz%20JE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Shimada%20K%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Hypertension.');


34 
 

 

                                                                                                                                                                             
50- Ben-Dov IZ, Ben-Arieh L, Mekler J, Bursztyn M. Blood pressure dipping is reproducible in clinical practice. Blood 

Press Monit. 2005 Apr;10(2):79-84. 

51- O'Shea JC, Murphy MB. Nocturnal blood pressure dipping: a consequence of diurnal physical activity blipping? 
Am J Hypertens. 2000 Jun;13(6 Pt 1):601-6. 

52- Casiglia E, Palatini P, Colangeli G, Ginocchio G, Di Menza G, Onesto C, Pegoraro L, Biasin R, Canali C, Pessina 

AC. 24 h rhythm of blood pressure and forearm peripheral resistance in normotensive and hypertensive subjects 

confined to bed. J Hypertens. 1996 Jan;14(1):47-52. 

53- Cuspidi C, Meani S, Salerno M, Valerio C, Fusi V, Severgnini B, Lonati L, Magrini F, Zanchetti A. Cardiovascular 

target organ damage in essential hypertensives with or without reproducible nocturnal fall in blood pressure. J 
Hypertens. 2004 Feb;22(2):273-80. 

54- Hernández-del Rey R, Martin-Baranera M, Sobrino J, Gorostidi M, Vinyoles E, Sierra C, Segura J, Coca A, 

Ruilope LM; Spanish Society of Hypertension Ambulatory Blood Pressure Monitoring Registry Investigators. 

Reproducibility of the circadian blood pressure pattern in 24-h versus 48-h recordings: the Spanish Ambulatory Blood 

Pressure Monitoring Registry. J Hypertens. 2007 Dec;25(12):2406-12. 

55- Bankir L, Bochud M, Maillard M, Bovet P, Gabriel A, and Burnier M. Nighttime blood pressure and nocturnal 

dipping are associated with daytime urinary sodium excretion in African subjects. Hypertension. 2008 Apr;51(4):891-8. 

Epub 2008 Mar 3. 

56- Alioglu E, Turk UO, Bicak F, Tengiz I, Atila D, Barisik V, Ercan E, Akin M.Vascular endothelial functions, 

carotid intima-media thickness, and soluble CD40 ligand levels in dipper and nondipper essential hypertensive patients. 

Clin Res Cardiol. 2008 Jul;97(7):457-62. Epub 2008 Mar 17. 

57- Kario K, Mitsuhashi T, Shimada K. Neurohumoral characteristics of older hypertensive patients with abnormal 

nocturnal blood pressure dipping. Am J Hypertens. 2002 Jun;15(6):531-7. 

58- Wilson DK, Sica DA, Devens M, Nicholson SC.The influence of potassium intake on dipper and nondipper blood 

pressure status in an African-American adolescent population. Blood Press Monit. 1996 Dec;1(6):447-455. 

59- Grynberg A. Hypertension prevention: from nutrients to (fortified) foods to dietary patterns. Focus on fatty acids. J 
Hum Hypertens. 2005 Dec;19 Suppl 3:S25-33. 

60- Mochizuki Y, Okutani M, Donfeng Y, Iwasaki H, Takusagawa M, Kohno I, et al. Limited reproducibility of 

circadian variation in blood pressure dippers and nondippers. Am J Hypertens 1998; 11:403–409. 

61- Omboni S, Parati G, Palatini P, Vanasia A, Muiesan ML, Cuspidi C, et al. Reproducibility and clinical value of 

nocturnal hypotension: prospective evidence from the SAMPLE Study. J Hypertens 1998; 16:733–738. 

62- Manning G, Rushton L, Donnelly R, Millar-Craig MW. Variability of diurnal changes in ambulatory blood 

pressure and nocturnal dipping status in untreated hypertensive and normotensive subjects. Am J Hypertens 2000; 

13:1035–1038. 

 

63- Covic A, Goldsmith DJ, Covic M. Reduced blood pressure diurnal variability as a risk factor for progressive left 

ventricular dilatation in hemodialysis patients. Am J Kidney Dis 2000; 35:617–623. 

 

64- Peixoto AJ, Santos SF, Mendes RB, Crowley ST, Maldonado R, Orias M, et al. Reproducibility of ambulatory 

blood pressure monitoring in hemodialysis patients. Am J Kidney Dis 2000; 36:983–990. 

 

65- Rahmana M, Griffina V, Heykac R, Hoita B. Diurnal variation of blood pressure; reproducibility and association 

with left ventricular hypertrophy in hemodialysis patients. Blood Press Monit 2005; 10:25–32. 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ben-Dov%20IZ%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Blood%20Press%20Monit.');
javascript:AL_get(this,%20'jour',%20'Blood%20Press%20Monit.');
javascript:AL_get(this,%20'jour',%20'Blood%20Press%20Monit.');
javascript:AL_get(this,%20'jour',%20'Blood%20Press%20Monit.');
javascript:AL_get(this,%20'jour',%20'Blood%20Press%20Monit.');
javascript:AL_get(this,%20'jour',%20'Blood%20Press%20Monit.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22O'Shea%20JC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Murphy%20MB%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Am%20J%20Hypertens.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Casiglia%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Palatini%20P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Colangeli%20G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ginocchio%20G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Di%20Menza%20G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Onesto%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pegoraro%20L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Biasin%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Canali%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pessina%20AC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pessina%20AC%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'J%20Hypertens.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cuspidi%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Meani%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Salerno%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Valerio%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fusi%20V%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Severgnini%20B%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lonati%20L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Magrini%20F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zanchetti%20A%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'J%20Hypertens.');
javascript:AL_get(this,%20'jour',%20'J%20Hypertens.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hern%C3%A1ndez-del%20Rey%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Martin-Baranera%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sobrino%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gorostidi%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Vinyoles%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sierra%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Segura%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Coca%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ruilope%20LM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Spanish%20Society%20of%20Hypertension%20Ambulatory%20Blood%20Pressure%20Monitoring%20Registry%20Investigators%22%5BCorporate%20Author%5D
javascript:AL_get(this,%20'jour',%20'J%20Hypertens.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Alioglu%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Turk%20UO%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bicak%20F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tengiz%20I%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Atila%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Barisik%20V%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ercan%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Akin%20M%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Clin%20Res%20Cardiol.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kario%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mitsuhashi%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Shimada%20K%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Am%20J%20Hypertens.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wilson%20DK%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sica%20DA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Devens%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nicholson%20SC%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Blood%20Press%20Monit.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Grynberg%20A%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'J%20Hum%20Hypertens.');
javascript:AL_get(this,%20'jour',%20'J%20Hum%20Hypertens.');


35 
 

 

                                                                                                                                                                             
66- Chaves H, Menezes Campello de Souza F, Krieger EM. The reproducibility of dipping status: beyond the cutoff 

points. Blood Press Monit 2005; 10:201–205. 

 

67- Cuspidi C, Meani S, Lonati L, Fusia V, Valerio C, Sala C, et al. Short-term reproducibility of a nondipping pattern 

in type 2 diabetic hypertensive patients. J Hypertens 2006; 24:647–653. 

 

68- Parati G, Staessen JA. Day-night blood pressure variations: mechanisms, reproducibility and clinical relevance. J 

Hypertens. 2007 Dec;25(12):2377-80. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.ncbi.nlm.nih.gov/pubmed/17984656


36 
 

 

                                                                                                                                                                             

 

List of Abbreviations 

____________________________________________________________ 

AAMI  American Association for Medical Instrumentations 

ABPM  Ambulatory Blood Pressure Monitoring 

ACE-I  Angiotensin Converting Enzyme Inhibitor 

ADPKD Autosomal Dominant Polycystic Kidney Disease 

ARB  Angiotensin Receptor Blocker 

BP  Blood Pressure 

BSH  British Society of Hypertension  

CC  Correlation Coefficient 

CCC  Concordance Correlation Coefficient 

CHF  Congestive Heart Failure 

DCC  Data Collecting Centers 

DBP  Diastolic Blood Pressure 

eGFR  Estimated Glomerular Filtration  Rate 

ESRD  End Stage Renal Disease 

HBPM  Home Blood Pressure Monitoring 

HR  Heart rate 

IRB  Institutional Review Board 

LVH  Left ventricular Hypertrophy 

LVMI  Left Ventricular Mass Index 

MAP  Mean Arterial Pressure 

NIH  National Institutes of Health 
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OBPM  Office Blood Pressure Monitoring 

PCC  Primary Clinical Centers 

PP  Pulse Pressure 

RAAS  Renin-Angiotensin-Aldosterone System 

SBP  Systolic Blood Pressure 

 


