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Abstract
Pulse pressure (PP) has been noted as a potential independent risk factor for micro and macrovascular diabetic
complications. We aimed to examine the prognostic value of home-measured PP (home PP) in patients with type 2 diabetes.
This study is a 2-year prospective cohort study of 737 patients with type 2 diabetes. Home blood pressure measurements
were performed for 14 consecutive days. We defined the progression of diabetic nephropathy as when the diabetic
nephropathy stage advanced to a higher stage during the 2 years. Using logistic regression analyses, we investigated the
relationship between home PP and home systolic blood pressure (SBP) in the morning and in the evening and the
progression of diabetic nephropathy. Furthermore, we measured the area under the receiver-operating characteristic curve
(AUC) to assess the predictive ability of the progression of diabetic nephropathy of home PP. During the 2-year study,
progression of diabetic nephropathy was observed in 94 patients. The adjusted odds ratios (95% confidence interval (CI)) of
home PP and home SBP to the progression of diabetic nephropathy were 1.23 (1.01–1.49) and 1.14 (0.98–1.33),
respectively. The AUC (95% CI) of home PP to the progression of diabetic nephropathy was 0.624 (0.665–0.679). The
optimal cut-off points, sensitivity and specificity for home PP that were associated with the progression of diabetic
nephropathy were 57.7 mmHg, 0.649 and 0.580, respectively. Our findings suggest, for the first time, that home PP is an
independent predictor of the progression of diabetic nephropathy in patients with type 2 diabetes.

Introduction

Blood pressure (BP) control is essential to prevent cardio-
vascular events or microvascular disease in patients with
type 2 diabetes [1, 2]. Home-measured BP (HBP) has been
viewed as an important therapeutic parameter to predict

organ damage and determine the prognosis [3–5]. HBP has
been widely used in clinical practice for high-risk patients
with cardiovascular disease.

Pulse pressure (PP), defined as the difference between
systolic blood pressure (SBP) and diastolic blood pressure
(DBP), is superior to both SBP and DBP in predicting
cardiovascular disease mortality [6–8]. The risk of PP for
cardiovascular disease mortality in patients with T2D was
surveyed in previous studies [8, 9]. PP is also an important
risk factor for incident or progression of chronic kidney
disease in individuals with type 2 diabetes [10]. Thus, PP
has been noted as a potential independent risk factor for
micro and macrovascular disease in individuals with and
without diabetes [7, 9, 11–14]. We have previously reported
on a cross-sectional study of the KAMOGAWA-HBP
cohort in which home-measured PP (home PP) is associated
with elevated albuminuria in patients with type 2 diabetes
[15].

Consequently, it can be assumed that control of home PP
plays an important role in preventing the progression of
diabetic nephropathy. However, there is no information
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about the prognostic significance of home PP for the pro-
gression of diabetic nephropathy. The aim of the current
study is to examine whether home PP has prognostic sig-
nificance for the progression of diabetic nephropathy in
patients with type 2 diabetes.

Materials and methods

Study design

We accessed a database of our previous study, which was
based on data from the HBP cohort of type 2 diabetes
patients who had regularly attended the diabetes outpatient
clinic at the Kyoto Prefectural University of Medicine
Hospital or one of four other general hospitals (KAMO-
GAWA-HBP study) [16]. We evaluated the association of
SBP or PP with progression of diabetic nephropathy in
patients with type 2 diabetes. We defined the progression of
diabetic nephropathy as when the diabetic nephropathy
stage advanced to a higher stage during the 2 years.
Nephropathy was graded as follows: normoalbuminuria,
urinary albumin/creatinine ratio (UACR) <30 mg per gram
of creatinine (mg/g Cr); microalbuminuria, 30–300 mg/g
Cr; or macroalbuminuria, >300 mg/g Cr. [17] All proce-
dures of the present study were approved by the local
Research Ethics Committee and were conducted in accor-
dance with the Declaration of Helsinki, and informed con-
sent was obtained from all patients.

Patients

The HBP monitoring program recruited 1414 consecutive
patients with type 2 diabetes, aged between 23 and 89, who
visited the facilities. The details of this study have been
reported elsewhere [16]. There was no BP level criterion for
the study inclusion. Of the 1414 patients, 51 patients were
excluded due to insufficient data on blood pressure values,
and 430 patients whose UACR data were not available were
also excluded. In addition, 13 patients who had advanced
renal dysfunction (serum creatinine equal to or >2.0 mg/dl)
[18, 19] were excluded from the analyses. Finally, 737
patients comprised the study population (437 males, 330
females). The diagnosis of type 2 diabetes was based on the
American Diabetes Association criteria [20].

Data collection

Blood samples for biochemical measurements were taken in
the morning. Hemoglobin A1C, serum lipid profile (low-
density lipoprotein cholesterol, triglycerides, and high-
density lipoprotein cholesterol), and other biochemical
data were determined by standard laboratory measurements.

Information including age, duration of diabetes, smoking
and alcohol drinking status, and antihypertensive medica-
tion were obtained at the time of the clinic BP measurement.
Diabetic nephropathy was diagnosed according to UACR
because albuminuria, an early manifestation of diabetic
nephropathy, is a marker of increased cardiovascular mor-
tality and progression of cardiovascular events [21–23].
Neuropathy was defined by the diagnostic criteria for dia-
betic neuropathy proposed by Diagnostic Neuropathy Study
Group [24]. Alcohol drinking status (everyday, social or
never) and smoking status (current, past or never) were
assessed by interview.

HBP measurements

The patients were instructed to perform triplicate morning
and evening BP measurements for 14 consecutive days. The
mean of the three measurements in the morning and the
evening for 14 consecutive days was taken as HBP in this
study. Measurements of morning BP were made within 1 h
of waking, before breakfast or taking any drugs, with the
patient seated and rested for at least 5 min [25]. The evening
measurements of BP was obtained in a similar fashion just
before going to bed. The cuff was placed around the non-
dominant arm and the position of the cuff was maintained at
the level of the heart. HBP measurements were performed
using an automatic device, HEM-70801C (Omron Health-
care Co. Ltd, Kyoto, Japan), which uses the cuff-
oscillometric method to generate a digital display of heart
rate and SBP/DBP values. BP was automatically recorded
into integrated circuit (IC) memory of the HEM-70801C.
HEM-70801C employs the identical components and BP
determining algorithm to those of another device, HEM-
705IT, which was previously validated and satisfied the
criteria of the British Hypertension Society protocol [26].
PP was calculated as SBP minus DBP.

Statistical analysis

Baseline characteristics were summarized by median with
range or numbers. Logistic regression analyses were used to
investigate the relationship between the progression of
diabetic nephropathy and morning PP, morning SBP, eve-
ning PP, evening SBP or other variables. To adjust the
effects of various factors on the progression of diabetic
nephropathy, the following factors, which were known risk
factors for the progression of diabetic nephropathy, were
considered covariates: sex, duration of diabetes, body mass
index, total cholesterol, hemoglobin A1C, creatinine, use of
antihypertensive medication, and morning PP, morning
SBP, evening PP or evening SBP in multivariate logistic
regression analyses. Morning PP, morning SBP, evening PP
and evening SBP were not included in the same multivariate
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in the logistic model as continuous variables after dividing
by 10. Receiver-operating characteristic (ROC) curves were
constructed for PP to assess the ability to identify the pro-
gression of diabetic nephropathy and odds ratios (95%
confidence interval (CI)) were calculated by using a logistic
regression model. As the optimal cut-off points for PP
associated with the progression of diabetic nephropathy, we
chose the point on the ROC curve, which represented the
largest sum of sensitivity and specificity. We next per-
formed the subgroup analyses according to the presence or
the absence of antihypertensive medication. P values<0.05
were considered statistically significant. The statistical
analyses were performed using the JMP version 10.0 soft-
ware (SAS Institute Inc., Cary, NC, USA)

Results

Clinical characteristics of patients (407 males and 330
females, aged 66 (60–72) years, duration of diabetes 10.0
(5–17) years, BMI 23.5 (21.6–25.6) kg/m2, hemoglobin A1C

7.0 (6.6–7.7)%) are shown in Table 1. A total of 399
patients were treated with antihypertensive drugs. During 2
years, progression of diabetic nephropathy was observed in
94 patients. The adjusted odds ratios (95% CI) of morning
PP, morning SBP, evening PP, and evening SBP for the
progression of diabetic nephropathy were 1.23 (1.01–1.49),
1.14 (0.98–1.33), 1.01 (0.85–1.21), and 0.92 (0.84–1.03),
respectively (Table 2). The area under the curve (AUC)
(95% CI) of the ROC curve of morning PP for the pro-
gression of diabetic nephropathy was 0.624 (0.665–0.679)
(Fig. 1a). The optimal cut-off points, sensitivity and speci-
ficity for morning PP that were associated with progression
of diabetic nephropathy were 57.7 mmHg, 0.649 and 0.580,
respectively. AUC (95% CI) of the ROC curve of evening
PP for the progression of diabetic nephropathy in home PP
was 0.614 (0.550–0.673) (Fig. 1b). The optimal cut-off
points, sensitivity and specificity for evening PP that were
associated with progression of diabetic nephropathy were
54.4 mmHg, 0.733 and 0.458, respectively.

In patients without antihypertensive medications, the
adjusted odds ratios (95% CI) of morning PP, morning
SBP, evening PP, and evening SBP for the progression of
diabetic nephropathy were 1.50 (1.05–2.15), 1.25
(0.95–1.64), 1.23 (0.89–1.70), and 1.03 (0.83–1.28),
respectively (Table 3). The AUC (95% CI) of the ROC
curve of morning PP for the progression of diabetic
nephropathy was 0.635 (0.529–0.730) (Fig. 2a). The opti-
mal cut-off points, sensitivity and specificity for morning
PP that were associated with progression of diabetic

Table 1 Characteristics of patients

n 737

Age (y) 66.0 (60.0–72.0)

Sex (male/female) 407/330

Duration of diabetes (y) 10.0 (5.0–17.0)

Body mass index (kg/m2) 23.5 (21.6–25.6)

Morning systolic blood pressure (mmHg) 131.0 (119.9–140.9)

Morning diastolic blood pressure (mmHg) 73.2 (66.8–80.1)

Morning Pulse pressure (mmHg) 56.0 (47.5–65.6)

Evening systolic blood pressure (mmHg) 125.9 (116.3–136.1)

Evening diastolic blood pressure (mmHg) 68.0 (62.3–74.4)

Evening pulse pressure (mmHg) 56.8 (48.9–66.7)

Clinic systolic blood pressure (mmHg) 136.0 (124.7–147.3)

Clinic diastolic blood pressure (mmHg) 76.0 (69.3–83.7)

Clinic pulse pressure (mmHg) 58.7 (48.7–70.0)

Hemoglobin A1c (%) 7.0 (6.6–7.7)

Hemoglobin A1c (mmol/mol) 49.7 (44.3–56.3)

Total cholesterol (mmol/L) 4.84 (4.27–5.35)

Triglycerides (mmol/L) 1.28 (1.03–2.09)

Creatinine (μmol/L) 62.8 (52.2–77.8)

UA (μmol/L) 303.3 (249.8–356.9)

Smoking (never/previous/current) 368/206/116

Drinking (never/social/everyday) 385/140/165

History of cardiovascular events (±) 571/166

New incidence of cardiovascular events (±) 565/6

Albuminuria (mg/g·Cre) 17.0 (8.7–47.0)

Antidiabetic drug (insulin/GLP-1 analogs/
OAD/diet only)

(165/6/550/122)

Antihypertensive drug (±) 338/399

ACE inhibitor or ARB (±) 79/320

Statin (±) 134/160

Progression of nephropathy (±) 643/94

For categorical variables, n (%) is presented. For continuous variables,
median (interquartile range) is presented

OAD oral antidiabetic drug, ACE angiotensin-converting-enzyme,
ARB angiotensin II receptor blocker

Table 2 Unadjusted odds ratios and multivariate adjusted odds for
progression of nephropathy

Unadjusted odds ratio
(95% CI)

Adjusted odds ratio
(95% CI)

Morning PP 1.35 (1.16–1.58) 1.23 (1.01–1.49)

Morning SBP 1.24 (1.09–1.41) 1.14 (0.98–1.33)

Evening PP 1.16 (0.99–1.36) 1.01 (0.85–1.21)

Evening SBP 0.98 (0.89–1.01) 0.92 (0.84–1.03)

Clinic PP 1.30 (1.13–1.49) 1.22 (1.04–1.43)

Clinic SBP 0.93 (0.78–1.13) 0.98 (0.80–1.22)

The adjusted model is adjusted for duration of diabetes, total
cholesterol, hemoglobin A1c, sex, body mass index, creatinine,
smoking status, drinking, and the use of antihypertensive drugs

Sex was defined as female (=0) or male (=1), smoking status was
defined as nonsmoker (=0), past smoker (=1), or current smoker (=2),
and medication for hypertension or dyslipidemia was defined as
without (=0) or with (=1)

SBP systolic blood pressure, PP pulse pressure, CI confidence interval
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nephropathy were 55.6 mmHg, 0.667 and 0.646, respec-
tively. The AUC (95% CI) of the ROC curve of evening PP
for the progression of diabetic nephropathy in home PP was
0.594 (0.481–0.697) (Fig. 2b). The optimal cut-off points,
sensitivity and specificity for evening PP that were asso-
ciated with the progression of diabetic nephropathy were
53.2 mmHg, 0.633 and 0.568, respectively.

In patients with antihypertensive medications, the
adjusted odds ratios (95% CI) of morning PP, morning
SBP, evening PP and evening SBP for the progression of
diabetic nephropathy were 1.11 (0.87–1.39), 1.08
(0.90–1.30), 0.94 (0.77–1.02), and 0.90 (0.80–1.16),
respectively (Table 4). The AUC (95% CI) of the ROC
curve of morning PP for the progression of diabetic
nephropathy was 0.578 (0.503–0.649) (Fig. 3a). The opti-
mal cut-off points, sensitivity and specificity for morning
PP that were associated with the progression of diabetic

nephropathy were 63.9 mmHg, 0.531 and 0.639, respec-
tively. The AUC (95% CI) of the ROC curve of evening PP
for the progression of diabetic nephropathy in home PP was
0.559 (0.478–0.638) (Fig. 3b). The optimal cut-off points,
sensitivity and specificity for evening PP that were asso-
ciated with progression of diabetic nephropathy were 61.7
mmHg, 0.594 and 0.561, respectively.

Discussion

The present study of patients with type 2 diabetes provided
novel evidence that morning PP, but not morning SBP, was
an independent predictor of the progression of diabetic
nephropathy in patients with type 2 diabetes. We demon-
strated that morning PP was superior to morning SBP in
predicting the progression of diabetic nephropathy in
patients with type 2 diabetes. The results were almost the
same in patients without antihypertensive medications.
However, the results were not the same in patients with
antihypertensive medications.

PP is a readily available hemodynamic parameter in
regards to associations of office PP and progression of
systemic atherosclerosis. PP is associated with multiple
adverse cardiovascular outcomes and provides prognostic
utility beyond that of mean arterial pressure [7]. PP was
superior to both SBP and DBP in predicting coronary heart
disease risk in the Framingham study [6]. We demonstrated
that the ability to identify progression of diabetic nephro-
pathy is higher in morning PP than in morning SBP. This
result is consistent with previous studies suggesting that PP
may provide additional prognostic information, above and
beyond SBP [6, 27].

Several possible mechanisms underlying the relationship
between PP and progression of diabetic nephropathy are
postulated in previous studies. Knudsen et al. [28]

Fig. 1 Area under the receiver-
operator characteristic curve
(95% CI) of morning (a) and
evening (b) pulse pressure (PP)
for the progression of diabetic
nephropathy

Table 3 Unadjusted odds ratios and multivariate adjusted odds for
progression of nephropathy in patients without antihypertensive
medications (n= 338)

Unadjusted odds ratio
(95% CI)

Adjusted odds ratio
(95% CI)

Morning PP 1.49 (1.08–2.06) 1.50 (1.05–2.15)

Morning SBP 1.31 (1.03–1.68) 1.25 (0.95–1.64)

Evening PP 1.19 (0.87–1.63) 1.23 (0.89–1.70)

Evening SBP 1.02 (0.84–1.29) 1.03 (0.83–1.28)

The adjusted model is adjusted for duration of diabetes, total
cholesterol, hemoglobin A1c, sex, body mass index, creatinine,
smoking status, and drinking

Sex was defined as female (=0) or male (=1), smoking status was
defined as nonsmoker (=0), past smoker (=1), or current smoker (=2),
and medication for hypertension or dyslipidemia was defined as
without (=0) or with (=1)

SBP systolic blood pressure, PP pulse pressure, CI confidence interval
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demonstrated the strong associations between athero-
sclerosis and elevated plasma levels of proteins, including
E-selectin and intercellular adhesion molecule 1, related to
endothelial activation by an augmentation of PP in patients
with type 2 diabetes. The other report also indicated that PP
is inversely correlated with endothelium-dependent acet-
ylcholine-stimulated vasodilation in hypertensive patients
[29]. Elevated PP might be associated with systemic
inflammation as measured by serum levels of C-reactive
protein [30]. These findings indicate that endothelial dys-
function and inflammation could represent a pathophysio-
logical link between elevated PP and progression of diabetic
nephropathy. Furthermore, arterial stiffening causes eleva-
tion of SBP without elevation of DBP, which widens PP
[31–33]. Increased arterial stiffening causes vascular
damage that lowers kidney function [34–36]. In addition,
increased aortic PP causes renal microvascular damage
through altered renal hemodynamics resulting from
increased peripheral resistance and flow pulsation [37].

Sustained elevation of home PP might cause the progression
of diabetic nephropathy as mentioned above.

We demonstrated that morning PP had prognostic sig-
nificance. Generally, increase in SBP is larger in morning
because of the renin-angiotensin system, neuroendocrine
and hematological factors [38–40]. In previous reports,
morning SBP was associated with target organ damage [5,
38, 40] and was best predictor of stroke events [40]. It was
also suggested that lower morning home SBP might be
beneficial for patients with diabetes [41]. Increased morning
SBP, resulting in increased morning PP, might be a reason
why only morning PP was closely associated with the
progression of diabetic nephropathy in this study.

In the present study, morning PP was an independent
predictor of progression of diabetic nephropathy in patients
without antihypertensive medications but not in those with
antihypertensive medications. Antihypertensive therapy
affects diabetic nephropathy [1, 2]. Antihypertensive med-
ications could have an impact on PP in this study. In
addition to that, angiotensin-converting-enzyme (ACE)
inhibitors or angiotensin II receptor blockers (ARB) were
used in the greater part of the patients with antihypertensive
medications in this study. In patients with ACE inhibitors or
ARB, neither home PP nor home SBP was an independent
predictor of the progression of diabetic nephropathy (Sup-
plementary Table 1).

The patients in this study were a high-risk population. In
total 6 of the 571 patients, who had no history of cardio-
vascular events at the time of study entry, had new inci-
dence of cardiovascular events during the 2 years. The
adjusted odds ratios (95% CI) of morning PP, morning
SBP, evening PP or evening SBP for having a new inci-
dence of cardiovascular events were 0.71 (0.34–1.47), 0.85
(0.52–1.46), 0.71 (0.36–1.39), and 0.87 (0.51–1.31),
respectively.

Some antidiabetic medications might influence the pro-
gression of diabetic nephropathy. In previous studies,

Fig. 2 Area under the receiver-
operator characteristic curve
(95% CI) of morning (a) and
evening (b) pulse pressure (PP)
for the progression of diabetic
nephropathy in patients without
antihypertensive drugs (n= 338)

Table 4 Unadjusted odds ratios and multivariate adjusted odds for
progression of nephropathy in patients with antihypertensive
medications (n= 399)

Unadjusted odds ratio
(95% CI)

Adjusted odds ratio
(95% CI)

Morning PP 1.22 (1.01–1.48) 1.11 (0.87–1.39)

Morning SBP 1.14 (0.97–1.33) 1.08 (0.90–1.30)

Evening PP 1.06 (0.88–1.28) 0.94 (0.77–1.15)

Evening SBP 0.94 (0.84–1.06) 0.90 (0.80–1.02)

The adjusted model is adjusted for duration of diabetes, total
cholesterol, hemoglobin A1c, sex, body mass index, creatinine,
smoking status, and drinking

Sex was defined as female (=0) or male (=1), smoking status was
defined as nonsmoker (=0), past smoker (=1), or current smoker (=2),
and medication for hypertension or dyslipidemia was defined as
without (=0) or with (=1)

SBP systolic blood pressure, PP pulse pressure, CI confidence interval
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dipeptidyl peptidase-4 (DPP-4) inhibitors and sodium-
glucose co-transporter (SGLT2) inhibitors reduced the
development and progression of diabetic nephropathy in
patients with type 2 diabetes [42–44]. DPP-4 inhibitors
were prescribed in 123 patients and SGLT2 inhibitors were
not used at the start of this study. We performed the logistic
regression analysis also adjusting for use of DPP-4 inhibi-
tors. The adjusted odds ratios (95% CI) of morning PP,
morning SBP, evening PP or evening SBP for the pro-
gression of diabetic nephropathy were 1.23 (1.01–1.49),
1.14 (0.98–1.32), 1.01 (0.85–1.20), and 0.92 (0.83–1.03),
respectively, which was consistent with the main finding of
this study. DPP-4 inhibitors were newly prescribed in 118
patients and SGLT2 inhibitors were newly prescribed in 7
patients as monotherapy or add-on treatment during the 2
years. When we performed the logistic regression analysis
after excluding these 125 patients, the adjusted odds ratios
(95% CI) of morning PP, morning SBP, evening PP or
evening SBP for the progression of diabetic nephropathy
were 1.33 (1.01–1.75), 1.30 (1.05–1.61), 1.15 (0.90–1.49),
and 1.06 (0.91–1.28), respectively, which was also con-
sistent with the main finding of this study.

Clinic PP or SBP would also be one of the most
important factors for the progression of diabetic nephro-
pathy. Thus, we have evaluated the association between
clinic PP or SBP and the progression of nephropathy. The
adjusted odds ratios (95% CI) of clinic PP and clinic SBP
for the progression of diabetic nephropathy were 1.22
(1.04–1.43) and 0.98 (0.80–1.22), respectively. ROC curves
were constructed for morning PP and clinic PP to
assess the ability to identify the progression of
albuminuria. The AUCs were compared. AUC (95% CI) of
morning PP {0.623 (0.564–0.679)} was greater than
that of office PP {0.587 (0.523–0.649)}, although
there was not a significant difference between them (P=
0.13) (Supplementary Figure 1). AUC (95% CI) of morning

PP {0.623 (0.564–0.679)} was greater than that of clinic
SBP {0.530 (0.466–0.592)} (P= 0.006) (Supplementary
Figure 2).

PP gains importance as both a pathophysiologic index
and prognostic factor in relatively elderly hypertensives
[32]. In our study, there was no interaction between age and
PP (P= 0.29). Age was closely associated with duration of
diabetes in patients with diabetes. Therefore, we included
only duration of diabetes, which was one of the main risks
of diabetic nephropathy, as a covariate in the multivariate
logistic model. Age is also a risk of diabetic nephropathy.
Thus, we included age instead of duration of diabetes as a
covariate. The adjusted odds ratios (95% CI) of morning
PP, morning SBP, evening PP or evening SBP for the
progression of diabetic nephropathy were 1.22 (0.99–1.49),
1.15 (0.99–1.33), 0.99 (0.83–1.19), and 0.93 (0.84–1.04),
respectively. The adjusted odds ratios (95% CI) were almost
the same, although they did not reach statistical
significance.

The strengths of the present study include that we used a
device that is equipped with memory to store readings
rather than trusting patients’ logbooks that have poor
adherence [45], that we designed a prospective study and
that HBP measurements were performed over a relatively
long consecutive period. On the other hand, there are some
limitations in this study. First, the duration of hypertension
could be a clinically significant variable in terms of the
development of albuminuria [46], and physical exercise
may affect urinary albumin excretion [47]. However, we did
not collect the data of duration of hypertension and physical
exercise. Second, the study population consisted of Japa-
nese men and women. Therefore, it is uncertain whether
these findings can be generalized to other ethnic groups.
Third, our study only used a single baseline measurement of
BP. This may produce potential bias. However, it has been
reported that the association of target organ damage was

Fig. 3 Area under the
receiver–operator characteristic
curve (95% CI) of morning (a)
and evening (b) pulse pressure
(PP) for the progression of
diabetic nephropathy in patients
with antihypertensive drugs
(n= 399)
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confirmed by BP at baseline or during follow-up [48].
Further studies are needed to assess the relationship
between average morning PP and progression of diabetic
nephropathy. Our study might have better clinical implica-
tion if average morning PP will still be a determinant of
progression of diabetic nephropathy when controlled for the
average BP during follow-up of patients with type 2 dia-
betes. Finally, the 2-year observational data may not
deserve an accurate prognostic significance of diabetic
nephropathy. Longer observation is needed to confirm our
findings.

In summary, home PP is an independent predictor of
progression of diabetic nephropathy in patients with type 2
diabetes. We should pay more attention to increased home
PP, as well as increased home SBP and should lower PP in
patients whose home PP is more than a cut-off value, for
example, the 57.7 mmHg determined in this study, to pre-
vent the development and progression of diabetic nephro-
pathy. Further prospective trials and interventional studies
are needed to better assess the relationship between morning
PP and progression of diabetic nephropathy. Moreover,
randomized controlled trials will be needed to assess how to
reduce morning PP and which antihypertensive medications
or antidiabetic drugs may lower morning PP and prevent
incidence and progression of diabetic nephropathy.
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