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baseline values.
Results: The baseline SBP values at 7:00 AM, and 9:30 PM, and the 24-
hour mSBP were 135.6+24.9 mmHg, 141.7+25.6 mmHg, and 136.4+20.7
mmHg, respectively. The SBP values measured at the same time-points af-
ter 1 year were similar to those at baseline. The SBP at 7:00 AM was sig-
nificantly associated with eGFR deterioration in the univariate and multiva-
riate analyses (odds ratio [OR]: 1.032; 95% confidence interval [Cl]: 1.006-
1.059; p=0.016). The SBP at 7:00AM and 24-hour mSBP did not show a
concordant association with sustained proteinuria in the linear and logistic
analyses. In the subgroup analysis, the association between the SBP at 7:00
AM and eGFR deterioration persisted in patients with CKD stage 3-5 (OR:
1.041; 95% CI: 1.010-1.073; p=0.010).
Conclusion: The SBP at 7:00 AM, in addition to the 24-hour mSBP, is also
associated with eGFR deterioration in patients with diabetic CKD, particu-
larly in those with CKD stage 3-5.
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. tus (DM), the prevalence of HIN is approximately 40%;

Introduction however, in patients with diabetic nephropathy, it reaches

Most patients with diabetic nephropathy have hyper-  80-90%". The coexistence of DM and HIN increases the
tension (HTN). At the time of diagnosis of diabetes melli-  risk of exacerbation of the existing kidney disease and is
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more likely to cause target organ damage™”.

The relationship among proteinuria, blood pressure
(BP), and the progression of kidney disease is well known.
Several studies have suggested that BP increase is associ-
ated with proteinuria aggravation and that early control
of elevated BP reduces proteinuria and inhibits the progre-
ssion of kidney disease®”. Uncontrolled HIN not only
worsens proteinuria and reduces the glomerular filtration
rate (GFR), but also induces endothelial dysfunction, re-
sulting in stiffening of the blood vessels and, eventually,
target organ damage®”. Thus, well-controlled BP is impor-
tant for preventing or delaying the development of retin-
opathy, neuropathy, cardiovascular disease, and kidney
disease. Several studies have attempted to determine a tar-
get BP and an ideal method for BP monitoring control®”.

Office or out-of-office BP measurement is usually used
for BP monitoring. The prognostic role of office-recorded
BP has limitations associated with white-coat HTN and
the bias of the person measuring it'”"". Ambulatory BP
monitoring (ABPM) performed outside office premises
could reflect the individual’s BP profile in his/her usual
daily environment, has less bias than other measuring
methods, and has a much stronger prognostic role for tar-
get organ damage; this is why ABPM is mostly recom-
mended for BP monitoring”>"”. However, it is not easily
applicable to use in practice because of the discomfort of
wearing the BP monitor all day, particularly at night, and
the possibility of inaccurate recordings during activity”?.

According to a previous study that we conducted, the
APrODiTe study, the systolic BP (SBP) readings at specific
time-points, i.e., at 7:00 AM and 9:30 PM, were the most
associated with the 24-hour mean SBP (mSBP)"”. In that
study, we suggested that further research is needed to eval-
uate if the SBP readings at these time-points have compara-
ble associations to the 24-hour mean BP. Subsequently,
through a 1-year follow-up study, we investiga- ted wheth-
er the SBP readings at these time-points are associated with
deteriorating renal function and proteinuria progression.

Methods

1. Study design and population

The Assessment of Blood Pressure Control and Target

Organ Damage in Patients with Chronic Kidney Disease
(CKD) and Hypertension (APrODiTe)-2 was a longitu-
dinal study that was conducted at four centers between
May 2013 and October 2015. Ninety-six patients with
diabetic CKD from the APrODiTe-1 study were included
in this study. These patients met the following criteria:
(1) provided informed consent; (2) were aged 20-75 years
who were diagnosed with CKD stage 2 (estimated GFR
(eGFR) <90 ml/min/1.73 m’ and/or urine protein-creati-
nine ratio (PCR) >30 mg/dL; (3) were diagnosed with DM
and were on medication; (4) had a minimum 6-month his-
tory of HIN (or >3 dlinic visits) and had been using anti-
hypertensive drugs for >3 months; and (5) exhibited good
compliance with medication and had no changes in medi-
cation within 2 weeks before enrollment. Patients were
excluded based on the following criteria: (1) acute kidney
injury and hospitalization; (2) end-stage renal disease with
dialysis and/or the kidney transplantation; (3) chronic dis-
eases, such as uncontrolled arrhythmia, uncontrolled bron-
chial asthma/chronic obstructive pulmonary disease, or pri-
mary endocrinological diseases except DM; (4) pregnant/
lactating women; and (5) night shift workers. Data collec-
ted in the APrODiTe-2 included ambulatory BP readings
and, life style questionnaires, which included smoking sta-
tus, alcohol intake, exercise status, prescribed drugs, and
past medical history (including coronary artery disease,
heart failure, and cerebrovascular disease).

2. ABPM

Twenty-four-hour ABPMs was performed using an
oscillometric TM-2430 monitor (A&D Co. Ltd, Seoul,
Korea). The monitor was programmed to record the BP
every 30 min. The BP readings were considered appro-
priate if the monitor was worn continuously for 24 hours
and if there were >16 acceptable readings between 8 AM
and 10 PM (daytime) and >12 acceptable readings be-
tween 10 PM and 8 AM (nighttime). ABPM was repeated
1 year after the enrollment.

3. Target organ damage

The primary outcomes were the renal function deterio-
ration and sustained proteinuria. The former was defined
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as decrease in eGFR equal to or greater than § ml/min/
1.73 m*/year based on the Kidney Disease: Improving
Global Outcomes guidelines'®. The eGFR was calculated
by the Modification of Diet in Renal Disease method'”.
Sustained proteinuria was defined as increased random
urine PCR compared with the baseline value.

4. Statistical analysis

We used Student’s t test and ¥ tests to compare the
baseline characteristics of patients with the 1-year follow-
up data. Random urine PCR was measured in the mor-
ning. The eGFR and PCR data were skewed and were
therefore log-transformed. To analyze the associations
among SBPs at each time-point, the 24-hour mSBP, and
the primary outcomes, correlation, linear regression, and

multiple logistic regression analyses were performed. Ho-
moskedasticity and the normality of residuals were con-
firmed. A collinearity diagnosis was used to correct the
relationship among the SBPs at each time-point and the
24-hour mSBP. Continuous variables are expressed as
means=standard deviations, and categorical variables are
expressed as n (%0). The p-values were two-sided and were
considered significant at p<0.05. The statistical analysis
was performed using SPSS 19 (SPSS, Inc., Chicago, IL).

5. Ethics statement

The present study protocol was reviewed and approved
by the Institutional Review Board of the National Medical
Center (H-1302/027-003), the Seoul National Univer-
sity College of Medicine (H-1303-016-470), the Seoul

Table 1. Baseline characteristics
Clinical characteristics* Baseline (h=96) Follow-up (n=96) p'
Age (year) " 61.5+9.23 62.2+9.28 <0.001
Body Mass Index (kg/m’)" 25.0+3.06 25.1+3.30 0.284
Serum creatinine (mg/dL) " 1.92+1.09 2.20+1.27 0.024
eGFR (ml/min/1.73 m?)" 41.0£19.4 37.1+19.6 0.001
Random urine PCR (mg/gCr) " 1,271.6%1,822.1 2,024.0+3,450.8 0.002
24-hour mean SBP (mmHg) " 136.4+20.7 132.9+24.2 0.294
7:00 AM SBP (mmHg) " 135.6+24.9 135.4+26.0 0.861
9:30 PM SBP (mmHg) " 141.7+25.6 147.7+131.8 0.537
Male 68 (70.8) 68 (70.8) 1.000
Current smoker 18(18.8) 18(18.8) 0.250
Current alcohol drinker 46 (47.9) 40 (41.7) 0.065
Stage of CKD <0.001

2 14 (14.6) 2(12.5)

3 51 (53.1) 45 (46.9)

4 28 (29.2) 29 (30.2)

5 non-dialysis 3 1) 9(9.4)
ACEi or ARB users 7.1) 68 (70.8) 0.263
Coronary artery disease 13.6) 4(14.6) 1.000
Stroke 11.5) 3(13.5) 1.000
Probable LVH? 14 (14.6) 1(11.5) 0.375

Data are presented as means=standard deviations or numbers (percentages).
*eGFR, estimated glomerular filtration rate calculated by the Modification of Diet in Renal Disease method; PCR, urine protein/crea-
tinine ratio; SBP, systolic blood pressure; CKD, chronic kidney disease; ACEi, angiotensin esterase inhibitor; ARB, angiotensin

receptor blocker; LVH, left ventricular hypertrophy.

" difference between baseline and follow-up values calculated using the paired t-test and the McNemar test.

+ . . ..
continuous variables expressed as mean=standard deviation.

*Probable LVH was defined as >4 points using the Romhilt-Estes criteria.
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National University Boramae Medical Center (20130214/
16-2013-25/031), and the Hallym University Sacred Heart
Hospital (2013-1030). Informed consent was obtained
from all subjects prior to enrollement.

Results

After a 1-year follow-up, the eGFR decreased (- 4.11
+11.5 mI/min/1.73 m%/year, p=0.001) and the random
urine PCR increased significantly (900.17+2,634.7 mg/
gCr/ year, p=0.002). However, the SBP values at 7:00
AM and 9:30 PM, and the 24-hour mSBP showed no
significant change (Table 1). The mean age of the 96 in-
cluded patients was approximately 62 years, 70.8% of
them were men, and the percentage of renin angiotensin
aldosterone system (RAAS) inhibitor users decreased from
77.1% in the previous study to 70.8% in the current
study (Table 1). When assessing the change in RAAS in-
hibitor use, 79.2% of patients continued to use this drug
after 1 year. The SBP at 7:00 AM was associated with
eGFR deterioration (odd ratio [OR]: 1.032; 95% confi-
dence interval [CI]: 1.006-1.059; p=0.016), but not with
sustained proteinuria. The SBP at 9:30 PM was not asso-

ciated with any of the renal outcomes.

2. Association of the SBP at a certain time-point
with eGFR deterioration

According to the correlation analysis, the SBP at 7:00
AM had a significant negative correlation with eGFR
deterioration as a continuous value (r=-0.305, p=0.003);
however, the SBP at 9:30 PM and the 24-hour mSBP
did not show a significant correlation. In the univariate
linear regression analysis, all SBP valuse (7:00 AM, 9:30
PM, and 24-hour mSBP) were associated with eGFR dete-
rioration, but in the multivariate linear regression ana-
lysis, only the SBP at 7:00 AM and the 24-hour mSBP
maintained the association (3=-0.007, p=0.011 and B=
-0.007, p=0.024, respectively; Table 2). In a subgroup
analysis of patients with and without eGFR reduction, the
univariate logistic regression analysis showed a significant
association between the SBP at 7:00 AM and the group
with reduced eGFR (OR: 1.024; 95% CI: 1.005-1.044;
p=0.015; Table 2). In the multivariate logistic regression
analysis adjusted for age, sex, body mass index, smoking,
alcohol intake, exercise, initial eGFR, initial proteinuria,

Table 2. Association of the SBP at specific time-points (7:00 AM, 9:30 PM) and the 24-hours mean SBP with decreased eGFR '

(linear and logistic regression)

Linear regression Univariate

Multivariate "

Unstandardized coefficients

Unstandardized coefficients

R’ B SE P R’ B SE p
SBP at 7:00 AM’ 0.115 -0.009 0.003 0.001 0.441 -0.007 0.003 0.011
SBP at 9:30 PM° 0.065 -0.006 0.002 0.008 0.586 -0.002 0.002 0.194
24-hour mSBP* 0.131 -0.011 0.003  <0.001 0.421 -0.007 0.003 0.024
Logistic regression Univariate Multivariate
eGFR deterioration (n=39) p OR (95% CI)? p OR (95% Cl)
SBP at 7:00 AM 0.015 1.024 (1.005-1.044) 0.016 1.032 (1.006-1.059)
SBP at 9:30 PM 0.650 1.004 (0.988-1.020) 0.929 1.001 (0.979-1.024)
24-hour mSBP 0.428 1.008 (0.988-1.028) 0.234 1.016 (0.990-1.044)

"eGFR, estimated glomerular filtration rate calculated by the Modification of Diet in Renal Disease method (mL/min/1.73 m?); SBP,

systolic blood pressure; mSBP, mean systolic blood pressure.
T . .
log-transformed, continuous variables.

"Adjusted for age, sex, smoking, alcohol, body mass index, serum creatinine, urine protein/creatinine rafio, renin angiotensin
aldosterone system inhibitor, dipper/non-dipper group (dipper: a ratio of night-time mean SBP to day-time mean SBP <0.9/ non-

dipper: a ratio >0.9).

°F=11.7, p=0.001; F=6.07, p<0.001.
*F=7.37, p=0.008; F=11.0, p<0.001.
F=13.8, p=<0.001; F=5.75, p<0.001.
50dds ratio (95% confidential interval).
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RAAS inhibitor use, and dipper/non-dipper group, the
SBP at 7:00 AM demonstrated a significant association
with eGFR deterioration (OR: 1.032; 95% CI: 1.006-
1.059; p=0.016). The 24-hours mSBP did not show any
association in the univariate and multivariate logistic
regression analyses. According to the receiver operating
characteristic curve analysis, the SBP at 7:00 AM was
superior to the other SBP values for eGFR deterioration
(Fig. 1).

2. Association of the SBP at a certain time-point
with sustained proteinuria

The SBP at 7:00 AM and the 24-hour mSBP were sig-
nificantly correlated with sustained proteinuria in the
correlation analysis (r=0.253, p=0.022 and r=0.423, p
<0.001, respectively). These correlations persisted in the
univariate and multivariate linear regression analyses (3
=35.17, p=0.023 and B=41.13, p=0.032, respectively;
Table 3). However, when logistic regression was used as
a grouping based on the increased proteinuria, none of
the SBP readings, including the 24-hour mSBP, showed
any association with sustained proteinuria in the multi-

JW Ryu, et al ® Predictability of Morning Blood Pressure on Renal Outcome

variate analysis (Table 3).
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24-hour mean SBP 0.525 0.397-0.652 0.694

Fig. 1. The receiver operating characteristic (ROC) curve for de-
creased estimated glomerular filtration rate in Diabetic CKD
patients.

Table 3. Association of the SBP at specific time-points (7:00 AM, 9:30 PM) and the 24-hours mean SBP with sustained proteinuria
(linear and logistic regression)

Linear regression Univariate Multivariate
Unstandardized  coefficients Unstandardized  coefficients

R B SE p R? B SE p
SBP at 7:00 AM’ 0.105 454 14.78 0.003 0.418 35.17 15.12 0.023
SBP at 9:30 PM° 0.004 8.617 1497 0.567 0.353 -4.433 13.57 0.745
24-hour mSBP* 0.131 -0.011 0.003 <0.001 0.387 41.13 18.81 0.032
Logistic regression Univariate Multivariate
Sustained proteinuria (n=50) P OR (95% ClI)¥ P OR (95% Cl)
SBP ot 7:00 AM 0.189 1.013 (0.994-1.033) 0.584 1.006 (0.983-1.030)
SBP at 9:30 PM 0.334 1.009 (0.991-1.028) 0.840 1.002 (0.981-1.024)
24-hour mSBP 0.017 1.030 (1.005-1.055) 0.064 1.030 (0.998-1.062)

“sustained proteinuria, increased random urine protein/creatinine ratio (mg/gCr) compared to the baseline value; SBP, systolic
blood pressure; mSBP, mean systolic blood pressure.
+|og—Tr0nsformeo|, continuous variables.

"Adjusted for age, sex, smoking, alcohol, body mass index, serum creatinine, urine protein/creatinine ratio, renin angiotensin
aldosterone system inhibitor, dipper/non-dipper group (dipper: a ratio of night-time mean SBP to day-time mean SBP <0.9/non-

dipper: a ratio >0.9).

°F=9.47, p=0.003; F=5.02, p<0.001.
*F=7.37, p=0.008; F=3.87, p<0.001.
F=13.8, p<0.001; F=4.54, p<0.001.
$Odds ratio (95% confidential inferval).
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3. Association of the SBP with the renal outcomes  significantly associated with the renal outcomes in the
univariate logistic regression analysis (OR: 1.034; 95%
We evaluated the renal outcomes, including the groups  CI: 1.003-1.066; p=0.032). However, the multivariate
with eGFR deterioration or sustained proteinuria, and logistic regression analysis did not show any association
analyzed their association with the SBPs at 7:00 AM and  for any of the SBP values (Table 4).
9:30 PM and the 24-hour mSBP. The 24-hour mSBP was

Table 4. Association between SBP at specific fime-points (7:00 AM and 9:30 PM) and the 24-hours mean SBP and renal outcomes
(logistic regression)

Renal outcome (n=78) Univariate _ Multivariate

P OR (95% Cl) p OR (95% Cl)
SBP ot 7:00 AM 0.056 1.025 (0.999-1.052) 0.089 1.023 (0.997-1.049)
SBP at 9:30 PM 0.316 1.012 (0.989-1.012) 0.626 1.006 (0.982-1.031)
24-hour mSBP 0.032 1.034 (1.003-1.066) 0.067 1.029 (0.998-1.061)

“renal outcomes, increased random urine protein/creatinine ratio (mg/gCr) compared to the baseline value or decreased estimated
glomerular filtration rate calculated by the Modification of Diet in Renal Disease method (mL/min/1.73 m?); SBP, systolic blood
pressure; mSBP, mean systolic blood pressure.

"Adjusted for age, sex, body mass index, smoking, alcohol, exercise, initial eGFR, initial proteinuria, renin angiotensin aldosterone
system inhibitor, dipper/non-dipper group (dipper: a ratio of night-time mean SBP to day-time mean SBP <0.9/non-dipper: a
ratio >0.9).

"Odds ratio (95% confidential interval).

Table 5. Association of the SBP at specific time-points (7:00 AM, 9:30 PM) and the 24-hours mean SBP with decreased eGFR’,
sustained proteinuria”, renal outcomes’ depending on the CKD stage® (logistic regression)

o Univariate Multivariate '
eGFR deterioration o OR (95% " o OR (95% C
SBP ot 7:00 AM 0.016 1.027 (1.005-1.050) 0.010 1.041 (1.010-1.073)
SBP at 9:30 PM 0.841 1.002 (0.984-1.020) 0.614 0.994 (0.969-1.019)
24-hour mSBP 0.486 1.007 (0.987-1.028) 0.200 1.019 (0.990-1.050)
) o Univariate Multivariate
sustained proteinuria o OR (95% CJ . OR (95% C
SBP at 7:00 AM 0.290 1.012 (0.990-1.034) 0.333 1.013(0.987-1.039)
SBP at 9:30 PM 0.471 1.008 (0.987-1.029) 0.706 1.005 (0.981-1.029)
24-hour mSBP 0.026 1.029 (1.003-1.055) 0.036 1.037 (1.002-1.073)
Renal outcomes Univariate Multivariate
P OR (95% Cl) P OR (95% Cl)
SBP ot 7:00 AM 0.029 1.025 (1.003-1.048) 0.076 1.025 (0.997-1.053)
SBP at 9:30 PM 0.414 1.008 (0.989-1.028) 0.851 0.998 (0.972-1.024)
24-hour mSBP 0.068 1.022 (0.998-1.04¢) 0.059 1.030 (0.999-1.063)

"decreased eGFR, decreased estimated glomerular filtration rate calculated by the Modification of Diet in Renal Disease method
>5 (ml/min/1.73 m?); SPB, systolic blood pressure; mSBP, mean systolic blood pressure.

"sustained proteinuria, increased random urine protein/creatinine ratio (mg/gCr) compared to the baseline value.

"renal outcomes, increased random urine protein/creatinine ratio (mg/gCr) compared to the  baseline value or decreased estimated
glomerulor filtration rate calculated by the Modification of Diet in Renal Disease method >5 (mL/min/1.73 m?).

lote CKD stage: chronic kidney disease stage 3, 4, 5 without dialysis.

' Adjusted for age, sex, body mass index, smoking, alcohol, exercise, initial eGFR, initial proteinuria, renin angiotensin aldosterone
system inhibitor, dipper/non-dipper group (dipper: a ratio of night-time mean SBP to day-time mean SBP <0.9/non-dipper: a
ratio >0.9)

'Odds ratio (95% confidential interval).
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4. Association between SBPs with the renal
outcomes by CKD stage subgroups

We investigated whether the associations of the SBP
at each time-point and the 24-hour mSBP with the eGFR
deterioration and sustained proteinuria were influenced
by the CKD stages. In patients with advanced CKD
(stages 3, 4, and 5 without dialysis), the SBP at 7:00 AM
showed a consistent association with eGFR deterioration
in the multivariate logistic analyses (OR: 1.041; 95% CI:
1.010-1.073; p=0.010). For sustained proteinuria, only
the 24-hour mSBP showed an association in the multi-
variate analyses (OR: 1.037; 95% CI: 1.002-1.073; p=
0.036; Table 5). The SBP at 7:00 AM had a significant
association in the univariate but not in the multivariate
analysis. Patients with early stage CKD were not included
in the multivariate analyses because of the small number
of patients (Supplement Table 1).

Discussion

The aim of this study was to determine whether renal
outcomes could be associated with the SBPs at 7:00 AM
and 9:30 PM as with the 24-hour mSBP in patients with
diabetic CKD. We selected patients with DM among those
with CKD because DM itself affects proteinuria and renal
function. Therefore, in these patients we could evaluate
the association between the SBPs and renal outcomes in-
dependently, regardless of the underlying disease. In our
study, we analyzed with only SBP. The diastolic BP was
not significantly correlated with any outcome and pa-
tients with CKD are known to have a higher incidence
of isolated systolic HTN; thus, we used only the SBP
values'™"”.

The 24-hour mBP has been the best BP monitoring
method and predictor of organ damage™*". Many stud-
ies have investigated whether home-measured and clin-
ic-measured BP can also predict organ damage™>. How-
ever, there are controversies regarding the proper time
to measure BP. Therefore, our study was planned to eval-
uate whether the SBP values (7 AM, 9:30 PM) from the
prior study, which were mostly associated with the 24-
hour mSBP and can be easily measured at home, show

similar association to organ damage as that of the 24-
hour mSBP.

The results showed that the SBP at night (9:30 PM)
was not associated with any outcome. In contrast, the
higher was the SBP at morning (7:00 AM), the lower was
the eGFR. The 24-hour mSBP showed unmatched re-
sults for an association with eGFR deterioration (linear
and logistic regression). This unmatched result seemed
to be driven by the small number of patients. The associa-
tion of the SBP at 7:00 AM and the 24-hour mSBP with
sustained proteinuria showed unmatched results in the
linear and logistic regression. This phenomenon could be
due to the wide-variable proteinuria values and the small
number of patients. Thus, we focused on the relationship
between the SBP at 7:00 AM and eGFR deterioration,
which showed a consistently significant association. This
association could be explained with the concept of morn-
ing surge. There have been several studies wherein the
morning BP was reported to affect the sympathetic tone
or vascular disease more than the night BP. As a circadian
rhythm, the BP rising for 2 hours after waking up in the
morning is called morning surge, when the BP is higher
than that in other time-periods. This occurs both in
healthy and individuals with HTN and a higher morning
surge contributes to the organ damage. The increasing
morning BP increases the risk of micro- and macro-
vascular complications, particularly nephropathy in pa-
tients with DM, and could trigger cerebro-cardiovascular
disease by activating the alpha-adrenergic sympathetic
nervous system’+ ", The morning surge increases the sym-
pathetic tone, exacerbates neuroendocrine and autonom-
ic neuropathy, and ultimately causes glomerular hyperfil-
tration, hypercoagulability, hypo-fibrinolysis, and micro-
and macrovascular disease”” >,

In the process of measuring BP, there could be several
factors that affect the mean value of the 24-hour SBP
(work, exercise, emotion, etc). However, the SBP at 7:00
AM was measured in a similar environment because the
night workers were excluded, and the sleeping time was
similar. Thus, the authors opine that it was not coinci-
dence that the SBP at 7:00 AM was correlated with the
renal function within the concept of morning surge be-
cause the circadian variability could affect organ damage.
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And, between the groups with eGFR deterioration or
not, the difference of 7:00 AM was only significant than
other variables (Supplement Table 2). Consequently, we
hypothesized that the SBP at 7:00 AM, which is the time
when most people wake up and the morning surge is main-
tained, could be associated with eGFR deterioration as
the 24-hour mSBP. In patients at late CKD stages, the
association between the SBP at 7:00 AM and eGFR dete-
rioration was significant. In advanced CKD, the activa-
tion of endothelial dysfunction, oxidative stress, vascular
damage, and RAAS was more common and vascular dis-
ease occurred more often, suggesting that the SBP at 7:00
AM in patients with late-stage CKD is more relevant than
that in patients with early-stage CKD****",

The strength of our study can be found in the concept
of home BP measurement. Besides the 24-hour mSBP, the
SBP at a specific time-point (7:00 AM) of the day, which
can be easily measured at home, is also associated with
eGFR deterioration. There are studies that suggest that
home BP measurement has a predictive value for organ
damage; however, they do not provide any specific time-
point for BP measurement'*>?. In this regard, this study
is the first to show a specific time-point for mea- suring
BP, and the association of this time-point SBP with renal
dysfunction was not inferior to that of the 24-our mSBP.

This study has several limitations. First, the number of
patients was small. Second, ABPM was performed only
twice, at the study start and after 1 year. It should have
been repeated 2-3 times and analyzed with the average
value obtained. Third, the urine sample for proteinuria
was not a collection sample during 24-hours. The first
morning urine should be collected for spot urine sample;
however, the sample was collected during patients’ visit
to the clinic. There is likely to be a variation in proteinuria
values because the urine samples at baseline and at fol-
low-up were collected only once. Furthermore, this study
targeted only patients with diabetic CKD. It is necessary
to evaluate whether the same result can be achieved in
all patients with CKD in a better-planned study.

Although the SBP at 7:00 AM was found to be asso-
ciated with renal dysfunction, there is a logical leap to
evaluate the renal outcome by replacing the 24-hour
mSBP, which is a well-known predictive factor, with the

SBP at 7:00 AM. We only suggested that the SBP at a
specific time-point was related with renal dysfunction,
besides the 24-hour mSBP. A better-organized study is
needed to determine whether or not the SBP at 7:00 AM
is less predictive than the 24-hour mSBP for the renal
outcorme.

In conclusion, this study showed a persistent and
significant association between the SBP at 7:00 AM and
eGFR deterioration, particularly in patients with advan-
ced CKD but not in those with early-stage CKD.
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