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Abstract: It is difficult to distinguish the onset of renal function decline from the typical
variation in estimated glomerular filtration rate (eGFR) measurements in clinical practice. In this
study, we used data analysis incorporating smoothing techniques to identify significant trends
despite large amounts of noise. We identified the starting points of meaningful eGFR decline based
on eGFR trajectories. This was a retrospective observational study of 2533 type 2 diabetes patients.
We calculated 1-year eGFR decline rates from the difference between each eGFR value and that of
the previous year. We examined the prediction capacity of 1-year eGFR decline rate for renal
prognosis. When we performed receiver operating characteristic analysis, the area under the curve of
1-year eGFR decline rate was 0.963 (95% confidence interval: 0.953–0.973). With a cut-off value of
more than 7.5% eGFR decline during a 1-year period, the sensitivity was 98.8% and specificity was
82.3%. The predictive accuracy of 1-year eGFR decline rate for renal prognosis was high.
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Introduction

Diabetic nephropathy is the leading cause of
end-stage renal disease (ESRD), which is a threat to
public health and a major financial burden for
healthcare systems.1),2) In 2009, more than 871,000
people were treated for ESRD, and between 1980 and
2009, the prevalence of ESRD increased nearly 600%,
from 290 to 1,738 cases per million in the United
States. ESRD treatment costs the United States
over $40 billion in public and private funds in 2009.
The life expectancy of patients with ESRD has
remained poor, and ESRD prevention is challenging
(data from the web site of National Institute of

Diabetes and Digestive and Kidney Diseases;
https://www.niddk.nih.gov/health-information/health-
statistics/Pages/kidney-disease-statistics-united-states.
aspx. last accessed, September 28, 2016). The cardio-
vascular disease prognosis in patients with type 2
diabetes has markedly improved over the past 20
years, but the incidence of ESRD has decreased very
little.3) Until the microalbuminuria stage, tight glyce-
mic control can slow the progression of nephropathy.
The Steno-2-study showed intensive treatment in
patients with microalbuminuria could reduce cardio-
vascular disease events, all-cause mortality, and
the need for dialysis.4),5) Thus, early interventional
treatment for diabetic nephropathy is important.
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Chronic kidney disease (CKD) was defined and
classified in the Kidney Disease Outcomes Quality
Initiative (KDOQI) Clinical Practice Guidelines in
2002, with the aim of comprehensive disease recog-
nition, early detection, providing treatment, and
preventing or delaying renal disease progression while
patients have normal renal function. CKD stages
were classified based on glomerular filtration rate
(GFR). Many studies have shown that increased
urinary protein and albuminuria are associated with
increased risk of ESRD.6),7) Worldwide cohort studies
have confirmed that estimated GFR (eGFR) and
albuminuria are independent risk factors for all-
cause mortality, cardiovascular mortality, and risk of
ESRD,8),9) and the Kidney Disease Improving Global
Outcomes (KDIGO) classified the severity and stages
of CKD based on GFR and proteinuria level in 2011.
Diabetic nephropathy is one type of CKD, and
a re-analysis by ADVANCE (Action in Diabetes
and Vascular Disease: Preterax and Diamicron-MR
Controlled Evaluation) demonstrated that micro-
albuminuria was a risk factor for nephropathy
progression and cardiovascular death.10),11)

GFR generally declines at a rate of 1mL/min/
year. However, patients who lose renal function
faster than the average age-related decline in GFR
tend to progress to ESRD. Krolewski et al. defined
progressive renal decline as an eGFR loss of >3.3%
per year.12) They confirmed that progressive renal
function decline often preceded the appearance of
macroalbuminuria or microalbuminuria in type 1
diabetic patients. However, years of observation are
required to firmly establish the presence of renal
function decline, and a decline predictive of ESRD
strongly depends on progression to macroalbuminu-
ria. Given these considerations, the clinical value of
determining GFR slopes in patients with normal
urinary albumin excretion or microalbuminuria to
identify progressive kidney disease is limited.13) Renal
function worsens gradually in some patients, whereas
sudden declines occur in others. The variations in
eGFR decline patterns make it difficult for clinicians
to identify when eGFR begins declining in each
patient. Furthermore, eGFR fluctuates; for example,
in a 60-year-old man with a serum creatinine of
0.7mg/dL, a 0.1mg/dL change in serum creatinine
would result in a 13.6% change in eGFR (from
88.5mL/min/1.73m2 to 76.5mL/min/1.73m2). It is
very difficult for clinicians to detect meaningful
changes in eGFR due to this noise. In this study,
we used data smoothing techniques to identify
significant trends despite large amounts of noise

and successfully identified starting points for mean-
ingful eGFR decline based on eGFR trajectories.

Materials and methods

Study population. This was a single center-
based retrospective cohort study. All type 2 diabetes
patients seen in the Nephrology, Endocrinology, and
Metabolism division of the Department of Internal
Medicine at Keio University Hospital between June
2001 and October 2014 were candidates for this study
(6591 patients, Fig. 1). Among these patients, sub-
jects whose eGFR was measured more than twice in a
half-year for more than 3 years were included in this
study. Patients with no eGFR examination for more
than 1 year during the study period, or a mean
eGFR < 60mL/min/1.73m2 during the initial 2-
year observation period were excluded. Patients with
a more than 50% eGFR reduction in the last 6
months of the study period or more than 50% eGFR
reduction in the initial 2-year observation period
were also excluded. This study was approved by the
Ethics Committee at the Keio University School
of Medicine and conducted in accordance with the
Declaration of Helsinki.

Baseline assessment and measurements.
The study period included the initial 2-year observa-
tion period and the follow-up period thereafter. We
collected blood test data from patients who visited the
hospital for diabetes management every 1–3 months
during the study period. All measurements were
performed by the Department of LaboratoryMedicine
of Keio University Hospital using routine automated
laboratory methods. Hemoglobin A1c (HbA1c) level
was expressed in accordance with the National Glyco-
haemoglobin Standardization Program (NGSP)
guidelines (%) as recommended by the Japanese
Diabetes Society.14) For proteinuria, we replaced each
urinary albumin/creatinine ratio (mg/g·Cr) with a
class value (<30mg/g·Cr F 1,630–299mg/g·Cr F 2,
6300mg/g·Cr F 3); we extracted the most frequent
value from the initial 2-year observation period as
albuminuria at baseline. We measured serum crea-
tinine using an enzymatic method. eGFR was calcu-
lated using the formula established by the working
group of the Japanese Chronic Kidney Disease
Initiative15) as follows: eGFR (mL/min/1.73m2) F
194 # (serum creatinine)!1.094 # (age)!0.287 (#0.739
for women). The number of eGFR measurements
in the baseline period was 6.3 times/year ’ 2.2, and
that in the follow-up period was 5.5 times/year ’ 1.6.

eGFR data smoothing. We retrospectively
analyzed the data of the patients who met the
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above criteria from June 2001 to October 2014. All
available plasma creatinine values obtained during
the follow-up period were used for analysis. We
performed a smoothing technique to reduce the
fluctuation in eGFR trajectory. The technique we
used for data smoothing was a locally weighted
processing method. Lowess (robust locally weighted
regression and smoothing scatterplot) is a non-
parametric regression method that combines multiple
regression models in a k-nearest-neighbor-based
meta-model.16) Cleveland described this method in
1979 to observe trends that are resistant to outliers,
and its utility is highly accepted for the analysis of
medical data that include many outliers.17) Loess is a
developed version of Lowess.18)

Conventional linear regression consists of finding
the straight line in such a way so as to minimize the
sum of the squared errors between the historical data

points and the fitted linear equation. In the Loess
method, a given local area is chosen to obtain a
regression through the data points and to define a
weight function, the value of which will be bigger
around the center of the given area. This value will
decrease as it gets closer to the edges of both sides
and have a zero value outside the field. A regression
value is obtained by placing the regression line so
as to minimize the sum of the weighted distance
between the regression line and given data points
inside a given area. This smoothing method allows
the isolation of trends reflecting both long-term and
short-term variations only from given data points
with non-parametric values, except for the neighbor-
ing outliers. We used the Loess function in the
stats library of R version 3.2.2 (2015 The R Core
Team), and we adopted 2/3 for span. At first, every
eGFR value was smoothed using locally weighted

SUBJECTS
Patients with type 2 diabetes seen at Keio University 
Hospital between June 2001 and October 2014
(n=6591)

Measurement of eGFR more than twice a year over 
more than 3 years (n=4559)

No eGFR examination for more than a 
year during the study period (n=1012)

Mean eGFR of 2-year initial 
observation period < 60 (n=1004)

n=2533
(Average observation 
year-period: 9)

Excluded More than 50% eGFR reduction only 
in the last 6 months of the study 
period (n=8)
More than 50% eGFR reduction in the 
2-year initial observation period (n=2)

Excluded

Excluded

Fig. 1. Patient inclusion flow diagram. eGFR: estimated glomerular filtration rate.
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processing (eGFRmonthly smoothing data) and average
eGFRmonthly smoothing data for every half-year was cal-
culated for each patient (eGFRhalf year). We calcu-
lated each 1-year eGFR decline rate from the
difference between each eGFRhalf year value and that
of the previous year (Fig. 2). We also used the
maximum value of 1-year eGFR decline rate for
receiver operating characteristic (ROC) analysis.

Outcomes. The endpoint was defined as a
decline in eGFRhalf year to less than half of the
eGFRbaseline (the mean eGFR value in the initial

2-year observation period). Among subjects who met
the endpoint, patients whose last eGFRhalf year

decreased by less than half of eGFRbaseline as the
result of rapid eGFR decline (greater than or equal
to 30mL per year during the last half year) were
excluded because it was unclear whether their eGFR
reduction was temporary or permanent.

Statistical analysis. Statistical analysis was
performed using SPSS statistical software (version
21.0; SPSS Inc., Chicago, IL, USA). Data are
expressed as the mean ’ standard deviation (SD).
The level of significance was set at p < 0.05. To
analyze the predictive value of 1-year eGFR decline
rate for the endpoint, we conducted ROC analysis by
extracting the maximum 1-year eGFR decline rate
value. We also used ROC analysis of the 2-year
eGFR decline rate, 1-year eGFR decline rate without
smoothing method, eGFRbaseline, proteinuria in the
initial observation period, and proteinuria in the
latest follow-up period to compare the predictive
values of these factors. We also analyzed the
cumulative incidence of renal endpoints in subjects
whose 1-year eGFR decline rate was 67.5% with the
Kaplan–Meier method examined using the log rank
test.

Results

Clinical characteristics at baseline. A total of
2533 patients with type 2 diabetes (age 59.4 ’ 11
years; 36.4% women) were included in this study.
The mean eGFR in the initial 2-year observation
period was 77.1 ’ 13mL/min per 1.73m2. The mean
follow-up period was 9.1 ’ 3.0 years. Patients’
clinical backgrounds in the initial 2-year observation
period are shown in Table 1.

Outcomes. During the follow-up period, 85
(3.4%) patients reached the endpoint. When we
performed ROC analysis for the endpoint, the area
under the curve (AUC) of 1-year eGFR decline rate
was 0.949 (95% confidence interval [CI]: 0.932–
0.966). We determined a cut-off value for 1-year
eGFR decline rate to identify subjects at high risk
of the endpoint using ROC curves (Fig. 3). The
cut-off value with the highest accuracy was 8.4%
(sensitivity: 97.6%, its specificity: 86.0%). However,
because we considered this diagnosis important for
screening tests, we reduced the cut-off. We examined
the predictive value of a reduced cut-off value of
7.5%, which was an arbitrary value, and found
a sensitivity of 98.8% and specificity of 82.3%
(Table 2). We performed a similar examination for
the 2-year eGFR decline rate; the AUC value was
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Fig. 2. How to calculate each 1-year eGFR decline rate from the
difference between each eGFRhalf year value and that of the
previous year. At first, every eGFR value was smoothed using
locally weighted processing (eGFRmonthly smoothing data) [upper
figure] and average eGFRmonthly smoothing data in every half-
year was calculated for each patient (eGFRhalf year) [middle
figure]. We calculated each 1-year eGFR decline rate from the
difference between each eGFRhalf year value and that of the
previous year [lower figure].
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0.961 (95% CI: 0.947–0.975). The best cut-off value
of the 2-year eGFR decline rate from the AUC was
15.8%. We examined the predictive value of a
reduced cut-off value of 15%, and found its sensitivity
was 96.5% and specificity was 89.4% (Table 3). We
also performed ROC analysis of the 1-year eGFR
decline rate without using a smoothing method. The
AUC of the 1-year eGFR decline rate without using a
smoothing method was 0.873 (95% CI: 0.839–0.908).
We also performed ROC analysis for both proteinuria
and mean eGFR during the initial 2-year observation
period for the endpoint. The AUC of albuminuria
during the initial 2-year observation period was 0.684
(95% CI: 0.620–0.748) and the AUC of mean eGFR

in the initial 2-year observation period was 0.576
(95% CI: 0.500–0.652). For proteinuria, we also
conducted ROC analysis of the latest proteinuria
status during the follow-up period (Fig. 3). The AUC
of the latest proteinuria in the follow-up period was
0.706 (95% CI: 0.657–0.755).

Table 1. Clinical characteristics of 2533 type 2 diabetic patients.
Data are expressed as mean ’ standard deviation or as a
percentage (%).

Characteristic

Average observation period (year) 9.1 ’ 2.9

Female (%) 36.4

Age at baseline (year) 59.4 ’ 10.8

eGFR (mL/min/1.73m2) 77.1 ’ 13.0

HbA1c (%) 7.2 ’ 1.1

GA (%) 20.1 ’ 3.9

Glu (mg/dl) 148.4 D 33.7

CPR (ng/ml) 2.5 ’ 1.6

UA (mg/dl) 5.4 ’ 1.2

HDL (mg/dl) 53.9 ’ 13.9

LDL (mg/dl) 117.4 ’ 28.0

TG (mg/dl) 142.1 ’ 89.6

AST (IU/l) 26.3 ’ 12.5

ALT (IU/l) 29.5 ’ 18.0

!-GTP (U/l) 53.8 ’ 65.8

CRP (mg/dl) 0.6 ’ 1.2

HGB (g/dl) 14.1 ’ 1.4

SBP (mmHg) 135.7 ’ 21.9

DBP (mmHg) 81.2 ’ 13.7

BMI (kg/m2) 24.4 ’ 4.4

SBP ½ 140 or DBP ½ 90mmHg or

Antihypertensive drug usage (%)
70.2

BMI ½ 25kg/m2 (%) 38.9

Retinopathy (%)

No apparent retinopathy 85.6

simple 7.8

pre proliferative or proliferative 6.6

Medication usage

OHA (%) 58.8

Insulin (%) 26.3

ARB (%) 49.8

ACE-I (%) 12.6

ROC Curve

Se
ns

iti
vi

ty

1-specificity
1-yr eGFR decline rate
2-yr eGFR decline rate
Proteinuria in the initial observation period
Proteinuria in the latest follow-up period
eGFR in the observation period
1-yr eGFR decline rate without using a smoothing method

Fig. 3. ROC curves of different prediction markers for 50%
decline in estimated glomerular filtration rate prediction. The
AUC of 1-year eGFR decline rate was 0.949 (95% CI: 0.932–
0.966). The AUC of 2-year eGFR decline rate was 0.961 (95%
CI: 0.947–0.975). The AUC of albuminuria in the initial 2-year
observation period was 0.684 (95% CI: 0.620–0.748). The AUC
of albuminuria in the last observation period was 0.706 (95% CI:
0.657–0.755). The AUC of mean eGFR in the initial 2-year
observation period was 0.576 (95% CI: 0.500–0.652).

Table 2. Examination of cut-off value for 1-year estimated
glomerular filtration decline rate

Halves Non-halves

½7.5% (N F 517) 84 433

<7.5% (N F 2016) 1 2015

Sensitivity 0.988

Specificity 0.823
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We divided the study subjects into two groups
based on whether their maximum 1-year eGFR
decline rate was <7.5% or >7.5%; the clinical
background of each group is shown in Table 4. The
average observation period was shorter in the group
with a decline rate >7.5%. Baseline high-density
lipoprotein cholesterol, low-density lipoprotein cho-
lesterol, and hemoglobin were lower in the group with
a decline rate >7.5%, and HbA1c, glucose, C-reactive
protein, triglyceride, gamma-glutamyl transpepti-
dase, and albuminuria at baseline were higher in
the group with a decline rate >7.5% (Table 4).
Diabetic retinopathy was significantly more frequent
in the group with a decline rate >7.5%. Body mass
index and the prevalence of hypertension, which was
defined as a systolic blood pressure >140 or diastolic
blood pressure >90mm Hg or the use of anti-
hypertensive drugs, were not different between
groups. Angiotensin receptor blockers were signifi-
cantly more frequently prescribed in the group with a
decline rate >7.5%. Furthermore, the group with a
decline rate >7.5% used more oral hypoglycemic
agents and insulin than did the group with a decline
rate <7.5%.

We also analyzed the cumulative renal endpoint
incidence in subjects from the moment when their 1-
year eGFR decline rate was >7.5% with the Kaplan–
Meier method (Fig. 4). The average survival period
was 98 months (95% CI: 91.8–103.5), and only 1
(0.05%) patient whose 1-year eGFR decline rate was
always <7.5% reached an endpoint outcome.

Discussion

Early renal function decline is observed in some
diabetic patients, whereas in others the decline begins
later. However, it has been difficult to predict the
beginning of renal function decline. In this study, we
elucidated that the predictive capacity of short-term
eGFR decline rate for renal failure had good accuracy
when the eGFR trajectory was smoothed. We also
conducted ROC analyses for proteinuria and eGFR

at baseline, which are the classical risk factors for
renal failure, and found much better results with the
eGFRmonthly smoothing data decline trajectory compared
with baseline proteinuria and eGFR. It seems
reasonable that the predictive power of eGFR decline
is superior to that of conventional methods, because
elapsed time is considered. To ensure the superior
predictive power of our method, we performed ROC
analyses for both the initial and the last proteinuria
of the follow-up period. The results of both analyses
were inferior to those of the 1-year eGFR decline rate.
The clinical utility of the eGFRmonthly smoothing data

trajectory is higher than eGFR, proteinuria, or
clinical stage measured at a single time point. We
evaluated the accuracy of the analysis by lowering
the cut-off value to 7.5%; the sensitivity was 98.8%
and the specificity was 82.3%. Thus, in patients with
a 1-year eGFR decline rate of <7.5%, almost none
reached the renal outcome during an average of 9
years of observation. In patients with a 1-year eGFR
decline rate >7.5% at any point during follow-up,
renal prognosis may be poor.

Table 3. Examination of cut-off value for 2-year estimated
glomerular filtration decline rate

Halves Non-halves

½15% (N F 342) 82 260

<15% (N F 2191) 3 2188

Sensitivity 0.965

Specificity 0.894

1-survival functions
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ts
 

Follow-up period (months)

1-yr eGFR decline rate < 7.5%

1-yr eGFR decline rate ≥ 7.5%

Log-rank test;  p<0.01

Fig. 4. Cumulative incidence of 50% decline in eGFR from the
baseline value in patients with type 2 diabetes. eGFR, estimated
glomerular filtration rate.
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Most similar previous reports13),19),20) divided
study subjects into two or three groups based on their
eGFR decline rate during predetermined intervals
and compared outcomes between groups. However,
various transition patterns of eGFR decline exist.
For example, a patient’s eGFR might have declined
rapidly in the follow-up period after little decline

in the first prefixed interval. Because conventional
analysis methods cannot identify these various eGFR
transition patterns, we cannot adopt the idea of rapid
eGFR decline into our clinical judgment in practice.
Moreover, eGFR fluctuates, and it is very difficult to
identify a true eGFR trend with a large amount of
fluctuating noise.

Table 4. Clinical characteristics of 2533 type 2 diabetic patients stratified by 1-year eGFR decline rate. Data for albuminuria (mg·g/Cr)
are presented as percentage of each group.

Characteristic ½7.5% (N F 517) <7.5% (N F 2016) P value

Average observation period (yr) 7.4 ’ 3.2 9.5 ’ 2.7 <0.001

Female (%) 39 35.8 0.16

Age at baseline (yr) 61.3 ’ 12.0 59.9 ’ 10.5 0.016

Base eGFR (mL/min/1.73m2) 77.2 ’ 13.7 77.1 ’ 12.8 0.893

HbA1c (%) 7.4 ’ 1.2 7.1 ’ 1.0 <0.001

GA (%) 20.5 ’ 4.4 20.0 ’ 3.7 0.072

Glu (mg/dl) 155.7 ’ 39.4 146.5 ’ 31.9 <0.001

CPR (ng/ml) 2.7 ’ l.8 2.4 ’ 1.5 0.02

UA (mg/dl) 5.4 ’ 1.3 5.4 ’ 1.2 0.493

HDL (mg/dl) 52.2 ’ 13.9 54.4 ’ 13.9 0.002

LDL (mg/dl) 112.6 ’ 27.8 119.0 ’ 27.9 0.001

TG (mg/dl) 153.8 ’ 95.5 139.1 ’ 87.9 0.002

AST (IU/l) 27.8 ’ 14.5 25.9 ’ 12.0 0.007

ALT (IU/l) 30.2 ’ 19.1 29.3 ’ 18.0 0.336

!-GTP (U/l) 62.6 ’ 76.6 51.5 ’ 61.8 0.004

CRP (mg/dl) 0.9 ’ 1.5 0.6 ’ 1.1 <0.001

HGB (g/dl) 13.7 ’ 1.5 14.2 ’ 1.3 <0.001

Albuminuria (%)

Lack of data (N F 1186) 35 49.9

<30mg·g/Cr (N F 621) 19.5 25.8

30–299mg·g/Cr (N F 193) 7.9 7.5

300mg·g/Cr< (N F 533) 37.5 16.8

<0.001

SBP (mmHg) 135.6 ’ 22.7 135.7 ’ 21.7 0.909

DBP (mmHg) 79.4 ’ 14.0 81.8 ’ 13.5 0.006

BMI (kg/m2) 24.1 ’ 4.7 24.4 ’ 4.3 0.303

SBP ½ 140 or DBP ½ 90mmHg or

Antihypertensive drug usage (%)
70.2 70.2 0.513

BMI ½ 25kg/m2 (%) 35.6 40.1 0.295

Retinopathy (%)

No apparent retinopathy 73.8 88.6

simple 12.6 6.6

pre proliferative or proliferative 13.7 4.8

<0.001

Medication usage

OHA (%) 64.6 57.3 0.003

Insulin (%) 34.8 20 <0.001

ARB (%) 59.6 47.3 <0.001

ACE-I (%) 13.3 12.4 0.542
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Our method using the eGFRmonthly smoothing data

trajectory allowed us to pick up cases of rapid
eGFR decline during disease progression. Because
it allows us to identify the beginning of
nephropathy progression in close to real time, the
eGFRmonthly smoothing data trajectory makes it possible
to treat patients at early stages. This method would
be useful in real clinical practice.

A recent study using empagliflozin showed a
44% relative risk reduction in doubling of serum
creatinine and a 39% reduction in incident or
worsening nephropathy.21) New therapies to prevent
renal function deterioration such as this increases the
need to detect patients whose diabetic nephropathy
is prone to progress. It is also necessary to examine
whether therapy is effective for patients with
progressive eGFR decline.

Our study had some limitations. Because most
subjects were simultaneously being treated and
prescribed medications by a general physician or
cardiologist, the medication data were incomplete. In
this study, we selected patients with baseline average
eGFRs of660mL/min/1.73m2, because subjects who
already had decreased renal function were inevitably
susceptible to reach the endpoint. It is not clear if our
eGFRmonthly smoothing data trajectory method can also
predict renal prognosis in subjects with eGFRs <
60mL/min/1.73m2. When the cut-off value of eGFR
rate of decline is set at 7.5%, the specificity is 82.3%,
thus the false positive rate was still high. To reduce
false positives and improve the prediction accuracy
for renal function prognosis, it is better to also
measure the 2-year eGFR decline rate. When the
cut-off value was set at 15% for the 2-year eGFR
decline rate, the sensitivity was 0.965 and the speci-
ficity was 89.4%, which showed that specificity was
improved. The merit of the 1-year measurement was
that renal function decline can be detected earlier.
The combined use of 1- and 2-year eGFR decline rates
may increase the prognostic prediction accuracy in
patients identified with progressive eGFR decline.

Jerums et al. concluded the optimal method for
accurately estimating an early decline in GFR, from
a normal to subnormal level, is yet to be defined.22)

We revealed early progressive eGFR declines from
eGFR trajectories.

Conclusions

We examined the prediction capacity of 1-year
eGFR decline rate for renal prognosis. When we
performed ROC analysis, the AUC of 1-year eGFR
decline rate was 0.949 (95% CI: 0.932–0.966). With

a cut-off value of a >7.5% decline in eGFR during
a 1-year period, the sensitivity was 98.8% and the
specificity was 82.3%. The predictive accuracy of 1-
year eGFR decline rate for renal prognosis was high
compared with other indicators. In cases where the 1-
year eGFR decline rate is ever >7.5%, the prognosis
may be poor.
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