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Significance of estimating the glomerular filtration rate
for the management of hypertension in type 2 diabetes
with microalbuminuria

Motonobu Nishimura1, Yasuhisa Kato2, Tsuyoshi Tanaka3, Ryohei Todo4, Atsuhito Tone5, Kazunori Yamada6,
Sumire Ootani7, Yojiro Kawabe8, Hideyuki Yoshizumi9 and Yoshiharu Hoshiyama10

The Home Blood Pressure for Diabetic Nephropathy (HBP-DN) study is a prospective cohort study to determine the optimal

home blood pressure (HBP) required to improve the prognosis of type 2 diabetic patients with microalbuminuria. The

glomerular filtration rate (GFR) is heterogeneous in microalbuminuric diabetic patients. The first step of the HBP-DN study

explored the significance of estimating GFR for the identification of patients for whom HBP measurement would be more

helpful. The patients were divided into two groups based on their estimated GFR (eGFR): a low eGFR group (eGFR

o60mlmin�1 per 1.73m2, N¼75) and a preserved eGFR group (eGFR X60mlmin�1 per 1.73m2, N¼193). HBP,

variability of HBP and a previous history of vascular complications were compared between the two groups. The number of

antihypertensive drugs used for the patients and the s.d. of home systolic blood pressure (HSBP) in the low eGFR group were

significantly higher than those in the preserved eGFR group. A stepwise multiple linear regression analysis also revealed that

the low eGFR group was independently correlated with the s.d. of HSBP. A multiple logistic regression analysis revealed that a

low eGFR was an independent risk factor for coronary heart disease and advanced retinopathy. Estimating the GFR is important

to identify patients with elevated blood pressure variability, as well as those with a high risk of vascular complications.

Measuring HBP would be more helpful for the effective and safe treatment of hypertension in patients with a low eGFR than in

those with a preserved eGFR.
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INTRODUCTION

The leading cause of end-stage renal disease in Europe, the United
States and Japan is diabetic nephropathy. The risk of cardiovascular
death increases as diabetic nephropathy progresses.1 Therefore,
diabetic nephropathy worsens both activity in daily life and life
prognosis. Microalbuminuria is considered to be one of the first
signs of diabetic nephropathy. Remission/regression of diabetic
nephropathy can be obtained in B30% of patients with micro-
albuminuria.2,3 The control of hypertension is as important as the
control of hyperglycemia for the induction of remission/regression in
patients with microalbuminuria.3 Home blood pressure (HBP)
measurement has become popular with both doctors and patients.
HBP measurement can improve the control of hypertension.4 HBP
can predict cardiovascular diseases and end-stage renal disease better
than clinic blood pressure (CBP).5–8 HBP measurement is thus

considered to be useful for the treatment of hypertension. The
Japanese Society of Hypertension (JSH) 2009 guidelines set the
target HBP at o125/75mmHg for patients with diabetes and
chronic kidney disease (CKD).9,10 However, there is not enough
information currently available about the optimal HBP for diabetic
patients. The Home Blood Pressure for Diabetic Nephropathy (HBP-
DN) study is a 3-year prospective cohort study that was designed to
determine the optimal HBP to improve the prognosis of type 2
diabetic patients with microalbuminuria.
Kidney disease in type 2 diabetes is more heterogeneous than in

type 1 diabetes.11,12 Albuminuria does not always precede the
decline in the glomerular filtration rate (GFR).11,13,14 The diabetes
treatment guidelines therefore recommend the assessment of both
albuminuria and GFR.15 The significance of assessing GFR for
evaluating the risk of mortality and vascular complications has been
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almost established.16,17 However, whether a difference exists in the
HBP variability between patients with low GFR and preserved GFR
remains to be elucidated. Recently, day-by-day variability of blood
pressure is recognized as one of the index that should be analyzed
from the data of HBP. The variability of blood pressure can be
predictors of vascular complications independent of the mean systolic
blood pressure.18–21 HBP measurement would be more helpful for the
safe and effective treatment of hypertension of patients with elevated
blood pressure variability. Although all patients with hypertension
should measure HBP, it is not easy to supply automatic devices for
HBP measurement to all of these patients. Therefore, it is important
to identify the patients for whom HBP measurement would be more
helpful.
The first step of the HBP-DN study explored the significance of

estimating the GFR for identifying patients for whom HBP measure-
ment would be more helpful. Therefore, the baseline data of the HBP-
DN study were analyzed, and differences in HBP and its variability
between the low and preserved estimated GFR (eGFR) groups were
investigated. The study also compared the rates of chronic vascular
complications such as retinopathy, coronary heart disease (CHD) and
stroke between the two groups of subjects based on the eGFR.

METHODS
The HBP-DN study is a multicenter study being performed as part of the

National Hospital Organization Multi-Center Clinical Research for Evidence-

Based Medicine. Subjects of both sexes were recruited from 29 hospitals

belonging to the Japan National Hospital Organization. This study has two

successive phases. The first phase consisted of a period of evaluation with two

separate visits (visits 1 and 2). The urinary albumin-to-creatinine ratio (ACR)

was measured using morning urine sample. The inclusion criteria were: (1)

patients with type 2 diabetes, (2) ACR was between 30 and 300mg per g

creatinine twice in succession (visits 1 and 2), (3) patients were 20 to 75 years

of age and (4) hemoglobin A1c (HbA1c) at visit 1 was o9.4% (National

Glycohemoglobin Standardization Program (NGSP)). The exclusion criteria

were: (1) pregnancy, (2) patients who could not use the automatic cuff-

oscillometric device at home, (3) those with malignant tumors, (4) patients

whose blood pressure should not be lowered too much (that is, patients with

orthostatic hypotension, a history of cerebral infarction within 6 months

before consent acquisition), (5) nondiabetic nephropathy, (6) congestive heart

failure and (7) urinary tract infection or neurogenic bladder. The second phase

is a 3-year follow-up of the patients (visits 3 through 6). The baseline data were

obtained on visit 3. A total of 311 patients were recruited from April 2008 to

June 2009. Among these patients, 268 patients fulfilled the criteria.

The HBP was measured once in the morning and once in the evening, with

the subjects in the sitting position, using an automatic cuff-oscillometric device

(Omron HEM-7471C, Kyoto, Japan). The patients were asked to record their

blood pressure readings for 7 days on paper and to submit it to their physician

on visit 3 and every 6 months thereafter. Therefore, one set of HBP records

included the morning and evening HBP record for 7 days. The morning home

systolic blood pressure (HSBP), morning home diastolic blood pressure

(HDBP), evening HSBP and evening HDBP of each record were determined

from the mean of the seven blood pressure measurements. All HSBP and all

HDBP values were determined as the mean of the morning and evening HSBP

and HDBP measurements. The day to day variability of the HBP was assessed

by calculating the s.d. of the measurements of the morning and evening HBP

for 7 days. The DHBP (maximum HBP�minimum HBP) and the morning–

evening differences (MEdifs) in HBP were also calculated. The CBP was

measured with the subjects in the sitting position with the same automatic

cuff-oscillometric device presented to participants. This is an observational

study, and there are no specific recommendations with regard to the

management of hypertension, including the type of drug treatment or blood

pressure goal.

The eGFR was calculated by the Modified Diet for Renal Disease study

equation modified for Japanese patients with CKD: eGFR (mlmin�1 per

1.73m2)¼ 194�Cr�1.094�Age�0.287 (� 0.739, if female).22 Patients were

stratified by their eGFR values (mlmin�1 per 1.73m2) into five CKD stages

according to the National Kidney Foundation guidelines:23 stage 1, eGFRX90;

stage 2, eGFR 60–89; stage 3, eGFR 30–59; stage 4, eGFR 15–29; stage 5,

eGFRo15mlmin�1 per 1.73m2. The patients in stages 1 and 2 were

combined as the preserved eGFR group and those in stages 3–5 were combined

as the low eGFR group.

The geometric mean of the ACR on visits 1 and 2 was used as the baseline

ACR. The CBP, HBP and laboratory data except for the ACR obtained on the

day of visit 3 were used as the baseline data. The recommended BP for patients

with diabetes is o130/80mmHg according to the hypertension guidelines

of the Japanese Society of Hypertension (JDS) 2009.9 Therefore, hypertension

is defined as a blood pressure level 4130/80mmHg or the use of

antihypertensive medication.

Definitions of the outcome used in this study
CHD included acute myocardial infarction and angina pectoris. Patients with a

previous history of coronary interventions were also considered to have CHD.

Acute myocardial infarction was defined by the presence of X2 of the

following: typical chest pain, electrocardiographic changes and increased

cardiac enzyme concentrations. Angina pectoris was diagnosed if there was

chest pain and documented electrocardiographic signs of coronary ischemia.

Stroke was defined as a neurological deficit with symptoms continuing for

more than 24h whose focus was confirmed by CT or MRI. Silent brain

infarction and transient ischemic attack were not included as stroke.

Retinopathy was classified as absent, background or proliferative. Advanced

retinopathy was defined as proliferative retinopathy or a history of retinal

photocoagulation.

Statistical analyses
A statistical software package (SPSS, version 11, Chicago, IL, USA) was used

for the analyses. The data are presented as the means±s.d. values unless

otherwise stated. Comparisons of the data from two groups were made using

unpaired Student’s t-test. The w2 test was used for categorical data. Stepwise

multiple linear regression analyses were used to compare the relationship

between the variability of HBP and various factors. The multiple logistic

regression analyses with the forward selection method were used to study the

association of variables with a previous history of vascular complications.

The study protocol and informed consent procedures were approved by the

Ethics Committee of Japan National Hospital Organization. All patients gave

their written informed consent. This protocol was submitted to the UMIN-

Clinical Trial Registration on 1 September 2007, and its unique trial number is

UMIN000000804.

RESULTS

Comparison of the baseline clinical characteristics of patients
between the preserved eGFR group and low eGFR group
The proportion of patients in each CKD stage were: stage 1, 14.9%;
stage 2, 57.1%; stage 3, 27.2%; stage 4, 0.8%; and stage 5, 0%. Patients
with stage 1 and 2 CKD were combined as the preserved eGFR group
(n¼ 193), and patients with stage 3 and 4 CKD were combined as the
low eGFR group (n¼ 75). The clinical and metabolic parameters,
except for blood pressure at baseline, are summarized for all patients,
and for the preserved eGFR group and the low eGFR group (Table 1).
The patients in the low eGFR group were significantly older than
those in the preserved eGFR group (Po0.05). The ACR of the low
eGFR group was significantly higher than that of the preserved eGFR
group (Po0.05). The HbA1c and high-density lipoprotein cholesterol
levels of the preserved eGFR group were significantly higher than
those of the low eGFR group.
The clinical characteristics associated with the blood pressure at

baseline were summarized for all patients, the preserved eGFR group
and the low eGFR group (Table 2). There were no significant
differences in the CBP and HBP between the low and preserved
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eGFR groups. However, the number of antihypertensive drugs and the
number of renin–angiotensin system blockade drugs used in the low
eGFR group was significantly higher than that for the patients in the
preserved eGFR group (Po0.0001). The variability in HBP was also
compared between the two groups. The s.d. of the HSBP of the low
eGFR group was significantly higher than that of the preserved eGFR

group (Po0.05). The DHSBP was also significantly higher than that
of the preserved eGFR group (Po0.05). On the other hand, there was
no significant difference in DHDBP and the s.d. of the HDBP between
the two groups. In addition, there were no significant differences in
the MEdif of HSBP and HDBP between the two groups. A stepwise
multiple linear regression analysis (probability of P in 0.05, out 0.10)
also revealed that the preserved and low eGFR groups were
independently correlated with the s.d. of HSBP (Table 3).

Comparison of the clinical profiles of patients with and without a
previous history of vascular complications
A total of 34 patients (12.7%) had a previous history of CHD
(Table 4). The patients with CHD were significantly older than those
without CHD (Po0.05). The estimated duration of diabetes was
significantly longer in the patients with CHD (Po0.05). The
prevalence of CHD was 22.7% in the low eGFR group and 8.8% in
the preserved eGFR group (Po0.005).
A total of 25 patients (9.3%) had a previous history of stroke

(Table 4). The clinical characteristics of the patients with and without
stroke were similar. The prevalence of stroke was 14.7% in the low
eGFR group and 7.3% in the preserved eGFR group.
The overall prevalence of advanced retinopathy in the patients

was 27.0% (Table 4). Significant differences were observed in the
estimated duration of diabetes (Po0.005), CDBP (Po0.05), morning
HDBP (Po0.005) and evening HDBP (Po0.05) between patients
with and without advanced retinopathy. The prevalence of advanced
retinopathy in the low eGFR group was 40.0%, and was 21.9% in the
preserved eGFR group (Po0.005).
The results of a multiple logistic regression analysis with a previous

history of CHD or advanced retinopathy as the dependent variables
and the baseline variables listed in Table 4 as independent variables
are shown in Table 5. A low eGFR was the only independent risk
factor for CHD. The low eGFR group and the estimated duration of
diabetes were independent risk factors for advanced retinopathy.

DISCUSSION

The proportion of patients in the low eGFR group was 28.0% in this
study. This was higher than the proportion of low eGFR patients
among the microalbuminuric diabetic patients reported by Yokoyama
et al.13 The prevalence of hypertension in this study is 94.0%.
Hypertension was not included in the inclusion criteria for this
study. However, the purpose of the present study is to establish the
optimal HBP for the microalbuminuric diabetic patients. Therefore,
hypertensive diabetic patients might have been preferably recruited
for this study. A high prevalence of hypertension is one of the reasons
for the high incidence of a low eGFR in the patients in this study.
The main finding of this study is that the variability of HSBP is

significantly elevated in the low eGFR diabetic patients with

Table 1 Baseline clinical characteristics of all patients, the

preserved eGFR group and the low eGFR group

Total Preserved eGFR Low eGFR P-value

Number, patients 268 193 75

Age, years 64.4±8.0 63.7±8.4 66.1±6.7 *

Gender Male 173,

Female 95

Male 128,

Female 65

Male 45,

Female 30

Duration of diabetes,

years

14.8±9.4 14.3±16.5 16.5±10.1

BMI, kgm�2 25.1±4.03 25.1±4.04 25.11±4.04

ACR, mg per g

creatinine

100.1±60.1 94.57±56.65 114.5±66.4 *

eGFR, mlmin�1

per 1.73 m2

70.8±20.5 79.41±17.05 48.79±8.66 ***

HbA1c (NGSP), % 7.47±1.01 7.55±1.03 7.26±0.93 *

TG, mmol l�1 1.58±0.41 1.62±1.15 1.58±0.81

HDL, mmol l�1 1.45±0.41 1.50±0.42 1.32±0.34 **

LDL, mmol l�1 2.68±0.92 2.63±0.98 2.79±0.73

Abbreviations: ACR, albumin-to-creatinine ratio; BMI, body mass index; eGFR, estimated
glomerular filtration rate; HbA1c, hemoglobin A1c; HDL, high-density lipoprotein; LDL, low-
density lipoprotein; NGSP, National Glycohemoglobin Standardization Program; TG, triglyceride.
Comparison between the preserved eGFR group and the low eGFR group.
*Po0.05, **Po0.01 and ***Po0.005.

Table 2 Baseline blood pressures of all patients, the preserved eGFR

group and the low eGFR group

Total

Preserved

eGFR Low eGFR P-value

Proportion of patients

with hypertension, %

94.0 92.8 97.3 NS

CSBP, mmHg 141.7±19.1 142.1±18.3 140.5±21.2 NS

CDBP, mmHg 76.7±11.3 77.4±11.1 74.9±11.7 NS

Morning HSBP, mmHg 137.7±16.4 137.4±16.2 138.3±17.0 NS

Morning HDBP, mmHg 75.4±10.1 75.8±9.6 74.4±11.4 NS

Evening HSBP, mmHg 131.6±14.3 131.3±14.3 132.2±14.4 NS

Evening HDBP, mm Hg 70.7±9.6 71.2±9.5 69.3±9.9 NS

All HSBP, mmHg 134.6±14.5 134.4±14.4 135.2±14.7 NS

All HDBP, mm Hg 73.0±9.4 73.5±9.2 71.9±10.1 NS

s.d. of HSBP, mm Hg 10.3±4.3 9.9±4.2 11.2±4.61 *

DHSBP, mm Hg 35.2±15.4 34.0±14.6 38.2±17.1 *

s.d. of HDBP, mmHg 6.4±2.7 6.3±2.6 6.7±3.0 NS

DHDBP, mmHg 21.7±9.5 21.3±9.1 22.7±10.6 NS

MEdif in HSBP, mmHg 6.1±10.7 6.1±10.0 6.1±12.4 NS

MEdif in HDBP, mm Hg 4.7±5.9 4.6±5.6 5.1±6.6 NS

The number of antihyper-

tensive drugs, drugs

1.49±1.16 1.30±1.06 2.00±1.24 ****

The number of RAS

blockade drugs, drugs

0.72±0.54 0.63±0.53 0.93±0.50 ****

Abbreviations: CDBP, clinic diastolic blood pressure; CSBP, clinic systolic blood pressure;
eGFR, estimated glomerular filtration rate; HDBP, home diastolic blood pressure; HSBP, home
systolic blood pressure; Medif, morning–evening difference; NS, not significant; RAS, renin–
angiotensin system.
Comparison between the preserved eGFR group and the low eGFR group.
*Po0.05 and ****Po0.0001.

Table 3 Stepwise multiple linear regression analysis of the variability

of HSBP with various variables

Variable b s.e. t P-value

All HSBP 0.292 0.018 4.903 o0.0001

eGFR (preserved or low) 0.132 0.582 2.215 0.027

Model R2¼0.107, Po0.001

Abbreviations: eGFR, estimated glomerular filtration rate; HSBP, home systolic blood pressure.
The s.d. of HSBP was included as independent variables.
The eGFR (preserved or low), all HSBP, age, gender, estimated duration of diabetes, body mass
index, hemoglobin A1c (HbA1c) and albumin-to-creatinine ratio (ACR) at baseline were
originally included.
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microalbuminuria. Age, gender, blood pressure level and heart rate
are significant determinants of elevated HBP variability.24,25

Macroalbuminuria is also determinant of elevated HBP variability
in type 2 diabetic patients.26 However, no report has so far examined
the relationship between GFR and the variability of blood pressure.
We first demonstrated that the low eGFR was the explanatory variable
for the variability of HBP independent of ACR, age, gender, duration
of diabetes and HBP level. The MEdifs of HBP were similar in the low
and preserved eGFR groups. Therefore, the elevated variability of
HSBP might be derived from factors other than the MEdif of HSBP.
Increased arterial stiffness and autonomic dysfunction might play a
role in the elevated variability of HSBP observed in the low eGFR
group. In this study, there were no significant differences in the
variability of HDBP between the low and preserved eGFR groups.

However, the s.d. of the HDBP and the DHDBP were slightly elevated
in the low eGFR group. Evaluating more patients might be necessary
to conclude whether the variability of HDBP is also elevated in the
low eGFR group.
Second, the study compared the blood pressure and other clinical

characteristics of the patients between the preserved eGFR group and
low eGFR group. There were no significant differences in either the
CBP or the HBP between the two groups. However, more anti-
hypertensive drugs were used for the patients in the low eGFR group
than for those in the preserved eGFR group. This means that the
patients in the low eGRF group were more refractory to antihyper-
tensive therapy. The HbA1c levels measured in the low eGFR group
were significantly lower than those observed in the preserved eGFR
group. This result is consistent with the findings in a report by
Yokoyama et al.13 and could be because of a reduced hemoglobin
concentration caused by renal anemia, although our study did not
collect data for hemoglobin concentrations.
Finally, the study examined whether a low eGFR was associated

with vascular complications in type 2 diabetic patients with micro-
albuminuria. The results confirmed that a low eGFR was an
independent risk factor for CHD, as previously reported.16,17

Previous studies on the association between diabetic nephropathy
and retinopathy have demonstrated that albuminuria is more closely
related to advanced retinopathy than low eGFR without
albuminuria.27,28 However, there are no studies investigating the
association between eGFR and retinopathy in microalbuminuric
patients. We first demonstrated that a low eGFR is an independent
risk factor for advanced retinopathy in microalbuminuric patients.
Therefore, a low eGFR could be an indicator of microangiopathy as
well as macroangiopathy. The GFR negatively correlates with the

Table 4 Comparison of the clinical profiles of patients with and without a previous history of vascular complications

CHD Stroke Advanced retinopathy

(þ ) (�) P-value (þ ) (�) P-value (þ ) (�) P-value

Prevalence

Total 12.7% 9.3% 27.0%

Preserved eGFR group 8.8% *** 7.3% NS 21.9% ***

Low eGFR group 22.7% 14.7% 40.0%

Age (years) 67.1±5.9 64±8.2 # 65.6±7.9 64.3±8 NS 64.5±7.3 64.3±8.3 NS

Gender M 20, F 14 M 153, F 81 NS M18, F 7 M 155, F 88 NS M 47, F 25 M 125, F 70 NS

Duration of diabetes (years) 18.1±10.2 14.4±9.3 # 13.3±6.9 15.0±9.7 NS 18.7±9.9 13.5±8.9 ###

BMI (kgm�2) 24.46±3.33 25.19±4.12 NS 25.23±2.49 25.09±4.16 NS 24.4±3.6 25.34±4.16 NS

HbA1c (NGSP) (%) 7.48±0.85 7.47±1.03 NS 7.61±1.24 7.46±0.98 NS 7.63±1.14 7.41±0.95 NS

LDL (mmol l�1) 2.63±0.89 2.68±0.92 NS 2.83±0.73 2.66±0.93 NS 2.53±0.97 2.73±0.89 NS

TG (mmol l�1) 1.44±0.68 1.64±1.11 NS 1.58±0.59 1.61±1.1 NS 1.55±1.1 1.64±1.05 NS

HDL (mmol l�1) 1.33±0.29 1.47±0.42 NS 1.52±0.44 1.44±0.4 NS 1.50±0.51 1.43±0.36 NS

CSBP (mm Hg) 136.2±18.9 142.5±19.1 NS 142.7±18.7 141.6±19.2 NS 142.0±20.0 141.6±18.9 NS

CDBP (mm Hg) 72.5±11.8 77.3±11.2 # 80.1±10.4 76.3±11.4 NS 74.0±12.1 77.7±11.0 #

Morning HSBP (mmHg) 137.3±14 137.7±16.7 NS 138.6±18.3 137.6±16.2 NS 136.0±17.8 138.3±15.9 NS

Morning HDBP (mm Hg) 72.9±10.5 75.8±10 NS 77.8±11.6 75.1±9.9 NS 72.4±10.6 76.5±9.8 ###

Evening HSBP (mm Hg) 129.7±13.4 131.8±14.5 NS 132.6±15.2 131.5±14.2 NS 129.4±13.8 132.3±14.5 NS

Evening HDBP (mm Hg) 67.9±10.9 71.1±9.4 NS 72.6±9.9 70.5±9.6 NS 68.2±9.8 71.6±9.5 #

ACR (mg per g creatinine) 108.0±55.8 99.0±60.7 NS 75.2±10.0 72.8±9.4 NS 114.4±63.3 94.9±58.3 #

RAS blockade drug user (%) 76.5 65.8 NS 80 65.8 NS 70.8 66.1 NS

Abbreviations: ACR, albumin-to-creatinine ratio; BMI, body mass index; CDBP, clinic diastolic blood pressure; CHD, coronary heart disease; CSBP, clinic systolic blood pressure; eGFR, estimated
glomerular filtration rate; F, female; HbA1c, hemoglobin A1c; HDBP, home diastolic blood pressure; HDL, high-density lipoprotein; HSBP, home systolic blood pressure; LDL, low-density
lipoprotein; M, male; NGSP, National Glycohemoglobin Standardization Program; NS, not significant; RAS, renin–angiotensin system; TG, triglyceride.
Comparison between the preserved and the low eGFR groups, ***Po0.005.
Comparison between patients with and without a previous history of vascular complications, #Po0.05 and ###Po0.005.

Table 5 Risk factors for coronary heart disease and advanced

retinopathy identified by a multiple logistic analysis

Coronary heart disease

The dependent variable OR (95% CI) P-value

Low eGFR vs. preserved eGFR 2.83 (1.32–6.05) 0.007

The dependent variable Advanced retinopathy

Low eGFR vs. preserved eGFR 2.16 (1.17–4.00) 0.014

Duration of diabetes (years) 1.05 (1.02–1.09) 0.001

Abbreviations: CI, confidence interval; eGFR, estimated glomerular filtration rate; OR, odds
ratio.
The model in which the baseline variables listed in Table 4 were originally included.
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resistive index of the interlobular arteries.29 In addition, a reduced
eGFR is associated with more advanced diabetic glomerular lesions in
type 1 diabetic patients.30 Peritubular capillary loss leading to
interstitial fibrosis is also reported to be correlated with impairment
of the kidney function.31 Therefore, abnormalities in both small
vessels and large vessels might affect the GFR. This could be one of
the reasons why a low eGFR was an independent risk factor for both
CHD and advanced retinopathy.
Most guidelines for treatment of hypertension including JHS 2009

recommend a CBP goal of o130/80mmHg for patients with
diabetes.9 However, there is not enough evidence that demonstrate
the benefit of intensive BP control for the diabetic patients, especially
for those with high risk of cardiovascular events. Intensive BP control
increases the risk of adverse event.32,33 In addition, the incidence of
stroke increases in patients with CKD stages 3 and 4, if the systolic
blood pressure decreases to o120mmHg.34 The current study has
demonstrated that microalbuminuric diabetic patients with low eGFR
have a higher risk of getting vascular complications and higher
variability of HBP than those with preserved eGFR. There could be
more risk of lowering blood pressure too much in patients with high
BP variability. Physicians should therefore exercise greater care when
treating hypertensive patients with a low eGFR.
In conclusion, estimating the GFR of microalbuminuric patients is

important to identify high-risk patients and those with more
variation in day-by-day HBP. Therefore, measuring the HBP would
be more helpful for the effective and safe treatment of hypertension
for low eGFR patients than for the preserved eGFR patients. The
results of this report are based on the baseline data of the HBP-DN
study. Therefore, these conclusions should be confirmed in the future
using the follow-up data from the HBP-DN study and in other
cohorts of patients.
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