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Background: The nutritional status of hemodialysis (HD) patients is usually assessed using pre-HD lab-
oratory data. However, it remains unclear whether the most diluted laboratory value is appropriate for
assessment. We compared the pre-HD and post-HD laboratory data for their accuracy in predicting
mortality.
Methods: Maintenance HD patients (n ¼ 96 700; men, 61.5%) were enrolled. The outcome events were
one-year and five-year mortalities. Their laboratory data included body mass index (BMI), and serum
albumin, creatinine, and blood urea nitrogen (BUN) levels. Bootstrap resampling was used to compare
the accuracy in predicting the mortalities between pre-HD and post-HD levels using area under receiver
operating characteristic curves (AUCs) adjusted for baseline characteristics.
Results: The mean age ± standard deviation was 65.7 ± 12.2 years, and the vintage was 8.3 ± 6.7 years.
The numbers of patients who died were 6442 (6.7%) in one year and 30 965 (32.0%) in five years. The
adjusted AUCs for predicting the one-year and five-year mortalities showed that the pre-HD albumin and
creatinine levels and the pre-HD BMI and BUN levels were more accurate than the post-HD levels (each
p < 0.0001). The pre-HD albumin and creatinine levels showed the highest adjusted AUC for predicting
one-year mortality [0.613 (95% CI 0.598, 0.629)] and five-year mortality [0.591 (95% CI 0.586, 0.595)],
respectively.
Conclusions: Pre-HD albumin and creatinine levels are more accurate than post-HD levels and other
nutritional indices in predicting one-year and five-year mortalities in HD patients.

© 2017 Elsevier Ltd and European Society for Clinical Nutrition and Metabolism. All rights reserved.
1. Introduction indicators of mortality [8], and there is continuing discussion as to
The nutritional status of patients receiving hemodialysis (HD) is
usually assessed using pre-HD laboratory data [1,2]. Based on this
practice, serum albumin level has been reported to predict mor-
tality [3,4]. In fact, most scoring systems evaluating the nutritional
status of dialysis patients use pre-HD serum albumin level [5,6].
However, it has been a concern whether the most diluted labora-
tory value would be appropriate for evaluating nutritional status
[7]. Dutton et al. suggested that the prediction of mortality using
pre-HD albumin level might be more related to fluid overload than
malnutrition. At present, there is a scarcity of small-scale studies
(n ¼ 58) comparing pre-HD and post-HD albumin levels as
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which level is more useful. In Japan, almost all HD patients have
been registered to the database of the Japanese Society of Dialysis
Therapy (JSDT) since 1968 [1]. Basic data which include body pro-
file, hematologic and biochemistry laboratory, and complications
have been collected every end of the year, including additional
items according to the theme of the year. In 2008, pre-HD and post-
HD laboratory data including serum albumin level were recorded.
Using prognosis data after 5 years, we compared the pre-HD and
post-HD laboratory data to investigate their accuracy in predicting
mortality of HD patients.

2. Methods

2.1. Data

This is a prospective cohort study of maintenance HD patients
using the database of the JSDT renal data registry. JSDT has been
ism. All rights reserved.
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Table 1
Baseline characteristics.

N 96 700
Age (years) 65.7 ± 12.2
Men (%) 59 418 (61.5)
Diabetes mellitus as cause of

ESRD requiring HD (%)
31 687 (32.8)

Cardiovascular disease (%) 18 425 (19.1)
Vintage (years) 8.3 ± 6.7 6.2 (3.3, 11.1)
Hemoglobin (g/dL) 10.4 ± 1.2
Total cholesterol (mg/dL) 153.7 ± 34.6
Phosphorus (mg/dL) 5.3 ± 1.4
C-reactive protein (mg/dL) 0.5 ± 1.4 0.11 (0.05, 0.34)
KT/V 1.41 ± 0.28
Overhydration (kg) 2.4 ± 1.1

Table 2
Pre-HD and post-HD values of nutritional indices.

Pre-HD BMI (kg/m2) 22.1 ± 3.5
Post-HD BMI (kg/m2) 21.2 ± 3.4
Pre-HD albumin level (g/dL) 3.7 ± 0.4
Post-HD albumin level (g/dL) 4.1 ± 0.6
Pre-HD creatinine level (mg/dL) 10.7 ± 2.8
Post-HD creatinine level (mg/dL) 4.1 ± 1.4
Pre-HD BUN level (mg/dL) 64.9 ± 15.6
Post-HD BUN level (mg/dL) 20.6 ± 7.0

Abbreviations: HD, hemodialysis; BMI, body mass index; BUN, blood urea
nitrogen.

Table 3
Accuracy of prediction of one-year mortality.

A

Pre-HD BMI Post-HD BMI p-value

Crude AUC 0.635 (0.627, 0.642) 0.631 (0.623, 0.638) 0.0001
Adjusted AUC 0.600 (0.593, 0.608) 0.602 (0.594, 0.610) 0.0001

B

Pre-HD albumin level Post-HD albumin level p-value

Crude AUC 0.730 (0.717, 0.742) 0.735 (0.722, 0.748) 0.287
Adjusted AUC 0.613 (0.598, 0.629) 0.581 (0.566, 0.597) 0.0001

C

Pre-HD creatinine level Post-HD creatinine level p-value

Crude AUC 0.720 (0.712, 0.727) 0.649 (0.642, 0.656) 0.0001
Adjusted AUC 0.606 (0.597, 0.615) 0.579 (0.572, 0.587) 0.0001

D

Pre-HD BUN level Post-HD BUN level p-value

Crude AUC 0.591 (0.583, 0.598) 0.526 (0.518, 0.533) 0.0001
Adjusted AUC 0.512 (0.504, 0.519) 0.519 (0.511, 0.527) 0.0001

AUCs were adjusted for baseline characteristics.
Abbreviations: AUC, area under receiver operating characteristic curve; HD, he-
modialysis; BMI, body mass index; BUN, blood urea nitrogen.
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conducting annual surveys of dialysis facilities in Japan since 1968.
The 2008e2013 JSDT database was used. This study was approved
by the JSDT ethics committee and was exempt from the need for
informed consent (JSDT No. 6). The study was performed in
accordance with the relevant guidelines of the Declaration of Hel-
sinki, as revised in 2013.

The study subjects were 275 553 patients at the end of 2008. The
exclusion criteria were as follows: 1) patients younger than 20
years; 2) patients on hemodiafiltration, hemofiltration, or perito-
neal dialysis; 3) patients with missing values or outlier values of
laboratory data; 4) patients who had a limb amputated; 5) patients
with vintage less than one year. Thus, 96 700 patients were
included in the analysis.

The baseline patient data were as follows: 1) age; 2) gender; 3)
diabetes mellitus (DM) as a cause of end-stage renal disease
(ESRD); 4) history of cardiovascular disease; 5) vintage; 6) serum
total cholesterol, phosphorus, and C-reactive protein (CRP) levels;
7) hemoglobin level; 8) KT/V. Pre-HD and post-HD bodymass index
(BMI), as well as Pre-HD and post-HD albumin, serum creatinine,
and blood urea nitrogen (BUN) levels were collected from all the
patients. The outcome event was death (i.e., all-cause death and
cause-specific death) within one year and five years.

2.2. Statistical analysis

Normally distributed variables were presented as
means ± standard deviation (SD); otherwise, the median and
interquartile ranges were presented. Highly skewed variables were
transformed with the natural logarithm function before their use in
models [ln(vintage), ln(CRP)]. A receiver operating characteristic
(ROC) curve was used to evaluate the performance of an index to
predict all-cause death within one or five years. The area under the
ROC curve (AUC) with 95% confidence intervals (CIs) was estimated
using the 1000-times bootstrapmethod. Because ROC is affected by
the study population, AUCs were adjusted using generalized linear
models with baseline characteristics such as age; gender; DM;
cardiovascular disease; ln(vintage); hemoglobin level; serum total
cholesterol and phosphorus levels; ln(CRP); KT/V; pre-HD BMI;
pre-HD albumin, creatinine, and BUN levels. AUCs were compared
between pre-HD and post-HD BMI, serum albumin, creatinine, and
BUN levels using the bootstrap method. For the stratification
analysis, the subjects were categorized into two groups: DM and
non-DM; young (<65 years) and old (�65 years). In each group, the
comparisons of AUCs between pre-HD and post-HD indices were
examined using the bootstrap method. Statistical significance was
defined as p < 0.05. These analyses were conducted using SAS
version 9.4 (SAS Inc., NC), STATA version 14 (Stata Corp., TX), and R
version 3.3.2 (The R Project for Statistical Computing, Auckland,
New Zealand).

3. Results

3.1. Baseline characteristics

The study population consisted of 96 700 patients. The numbers
of patients who died in one and five years were 6442 (6.7%) and
30 965 (32.0%), respectively. The mortality rates in one and five
years were 18.9 and 21.1/100 000-person days respectively. The
baseline characteristics are shown in Table 1.

3.2. Comparison of AUCs between pre-HD and post-HD nutritional
indices

Pre-HD and post-HD values of nutritional indices are shown in
Table 2. The AUCs of nutritional indices for the prediction of one-
year mortality were compared (Table 3, Fig. 1). The adjusted AUCs
of the post-HD BMI, pre-HD albumin level, pre-HD creatinine level,
and post-HD BUN level were higher than those of the pre-HD BMI,
post-HD albumin level, post-HD creatinine level, and pre-HD BUN
level, respectively. The Pre-HD albumin level showed the highest
adjusted AUC.

The AUCs of nutritional indices for the prediction of five-year
mortality were also compared (Table 4). The adjusted AUCs of the
post-HD BMI and BUN levels were higher than those of the pre-HD
BMI and BUN levels. The AUCs of the pre-HD albumin and creati-
nine levels were higher than those of the post-HD albumin and
creatinine levels. The Pre-HD creatinine level showed the highest
adjusted AUC.
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Fig. 1. Receiver operating characteristic curves of serum albumin level for prediction of one-year and five-year mortalities. Area under receiver operating characteristic curve was
adjusted for baseline characteristics. Abbreviations: ROC, receiver operating characteristic curve.

Table 4
Accuracy of prediction of five-year mortality.

A

Pre-HD BMI Post-HD BMI p-value

Crude AUC 0.585 (0.581, 0.589) 0.583 (0.579, 0.587) 0.0001
Adjusted AUC 0.553 (0.549, 0.557) 0.557 (0.552, 0.561) 0.0001

B

Pre-HD albumin level Post-HD albumin level p-value

Crude AUC 0.673 (0.666, 0.680) 0.679 (0.671, 0.686) 0.062
Adjusted AUC 0.562 (0.553, 0.570) 0.535 (0.526, 0.544) 0.0001

C

Pre-HD creatinine level Post-HD creatinine level p-value

Crude AUC 0.695 (0.692, 0.699) 0.631 (0.627, 0.635) 0.0001
Adjusted AUC 0.591 (0.586, 0.595) 0.560 (0.556, 0.565) 0.0001

D

Pre-HD BUN level Post-HD BUN level p-value

Crude AUC 0.581 (0.577, 0.585) 0.530 (0.526, 0.534) 0.0001
Adjusted AUC 0.500 (0.495, 0.504) 0.510 (0.506, 0.515) 0.0001

AUCs were adjusted for baseline characteristics.
Abbreviations: AUC, area under receiver operating characteristic curve; HD, he-
modialysis; BMI, body mass index; BUN, blood urea nitrogen.

Table 5
Accuracy of prediction of one-year mortality in non-DM and DM groups.

A

Pre-HD BMI Post-HD BMI p-value

Non-DM Crude AUC 0.646 (0.637, 0.655) 0.641 (0.631, 0.650) 0.0001
Adjusted AUC 0.606 (0.596, 0.615) 0.607 (0.598, 0.617) 0.0001

DM Crude AUC 0.640 (0.628, 0.652) 0.638 (0.626, 0.650) 0.0059
Adjusted AUC 0.590 (0.578, 0.602) 0.593 (0.580, 0.605) 0.0013

B

Pre-HD albumin
level

Post-HD albumin
level

p-value

Non-DM Crude AUC 0.747 (0.731, 0.763) 0.754 (0.737, 0.770) 0.288
Adjusted AUC 0.623 (0.603, 0.643) 0.588 (0.564, 0.605) 0.0001

DM Crude AUC 0.704 (0.683, 0.724) 0.702 (0.681, 0.723) 0.857
Adjusted AUC 0.600 (0.575, 0.624) 0.577 (0.552, 0.601) 0.021

C

Pre-HD creatinine
level

Post-HD creatinine
level

p-value

Non-DM Crude AUC 0.743 (0.733, 0.753) 0.667 (0.657, 0.676) 0.0001
Adjusted AUC 0.616 (0.605, 0.627) 0.589 (0.580, 0.599) 0.0001

DM Crude AUC 0.668 (0.654, 0.681) 0.618 (0.607, 0.630) 0.0001
Adjusted AUC 0.598 (0.583, 0.614) 0.570 (0.558, 0.581) 0.0001

D

Pre-HD BUN level Post-HD BUN level p-value

Non-DM Crude AUC 0.604 (0.594, 0.614) 0.532 (0.522, 0.542) 0.0001
Adjusted AUC 0.506 (0.496, 0.516) 0.513 (0.503, 0.524) 0.00051

DM Crude AUC 0.560 (0.548, 0.572) 0.522 (0.510, 0.534) 0.0001
Adjusted AUC 0.523 (0.510, 0.535) 0.531 (0.518, 0.543) 0.00038

AUCs were adjusted for baseline characteristics.
Abbreviations: AUC, area under receiver operating characteristic curve; HD, he-
modialysis; DM, diabetes mellitus; BMI, body mass index; BUN, blood urea nitrogen.
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3.3. Stratification analysis

In the non-DM and DM groups, the AUCs of nutritional indices
for the prediction of one-year mortality were compared (Table 5).
In both groups, the adjusted AUCs of the post-HD BMI, pre-HD al-
bumin level, pre-HD creatinine level, and post-HD BUN level were
higher than those of the pre-HD BMI, post-HD albumin level, post-
HD creatinine level, and pre-HD BUN level, respectively. The
adjusted AUC of the pre-HD albumin level for the prediction of one-
year mortality was higher than those of the other indices in both
groups. Moreover, in the non-DM and DM groups, the comparison
of AUCs for the prediction of five-year mortality showed similar
trends (Table 6). The adjusted AUC of the pre-HD creatinine level for
the prediction of five-year mortality was higher than those of the
other indices in both groups.

In the young and old groups, the adjusted AUCs of the post-HD
BMI and BUN levels for the prediction of one-year and five-year
mortalities were higher than those of the pre-HD BMI and BUN
levels; the adjusted AUCs of the pre-HD albumin and creatinine
levels were higher than those of the post-HD albumin and creati-
nine levels (Tables 7 and 8). The adjusted AUC of the pre-HD
albumin level for the prediction of one-year mortality was higher
than those of the other indices in both groups, and the adjusted
AUC of the pre-HD creatinine level for the prediction of five-year
mortality was higher than those of the other indices in both groups.



Table 6
Accuracy of prediction of one-year mortality in non-DM and DM groups.

A

Pre-HD BMI Post-HD BMI p-value

Non-DM Crude AUC 0.598 (0.593, 0.603) 0.595 (0.590, 0.600) 0.0001
Adjusted AUC 0.557 (0.552, 0.563) 0.561 (0.556, 0.567) 0.0001

DM Crude AUC 0.601 (0.595, 0.608) 0.600 (0.594, 0.606) 0.0006
Adjusted AUC 0.545 (0.538, 0.552) 0.549 (0.542, 0.556) 0.0001

B

Pre-HD albumin
level

Post-HD albumin
level

p-value

Non-DM Crude AUC 0.687 (0.678, 0.696) 0.695 (0.686, 0.704) 0.035
Adjusted AUC 0.566 (0.554, 0.577) 0.533 (0.522, 0.545) 0.0001

DM Crude AUC 0.651 (0.640, 0.663) 0.645 (0.633, 0.657) 0.197
Adjusted AUC 0.557 (0.543, 0.571) 0.539 (0.525, 0.553) 0.0042

C

Pre-HD creatinine
level

Post-HD creatinine
level

p-value

Non-DM Crude AUC 0.716 (0.711, 0.721) 0.654 (0.641, 0.650) 0.0001
Adjusted AUC 0.604 (0.598, 0.610) 0.571 (0.565, 0.576) 0.0001

DM Crude AUC 0.637 (0.630, 0.643) 0.603 (0.596, 0.609) 0.0001
Adjusted AUC 0.573 (0.566, 0.580) 0.547 (0.540, 0.554) 0.0001

D

Pre-HD BUN level Post-HD BUN level p-value

Non-DM Crude AUC 0.591 (0.586, 0.596) 0.537 (0.532, 0.542) 0.0001
Adjusted AUC 0.495 (0.490, 0.501) 0.506 (0.501, 0.512) 0.0001

DM Crude AUC 0.549 (0.542, 0.555) 0.530 (0.524, 0.537) 0.0001
Adjusted AUC 0.509 (0.502, 0.516) 0.519 (0.512, 0.526) 0.0001

AUCs were adjusted for baseline characteristics.
Abbreviations: AUC, area under receiver operating characteristic curve; HD, he-
modialysis; DM, diabetes mellitus; BMI, body mass index; BUN, blood urea nitrogen.

Table 7
Accuracy of prediction of one-year mortality in young and old groups.

A

Pre-HD BMI Post-HD BMI p-value

Young Crude AUC 0.568 (0.551, 0.585) 0.569 (0.552, 0.586) 0.15
Adjusted AUC 0.584 (0.567, 0.601) 0.589 (0.571, 0.606) 1E-04

Old Crude AUC 0.636 (0.628, 0.644) 0.632 (0.624, 0.640) 1E-04
Adjusted AUC 0.595 (0.586, 0.604) 0.596 (0.587, 0.604) 0.25

B

Pre-HD albumin
level

Post-HD albumin
level

p-value

Young Crude AUC 0.722 (0.694, 0.750) 0.729 (0.700, 0.759) 0.537
Adjusted AUC 0.638 (0.606, 0.671) 0.600 (0.566, 0.634) 0.01

Old Crude AUC 0.696 (0.681, 0.711) 0.698 (0.682, 0.713) 0.72
Adjusted AUC 0.601 (0.583, 0.618) 0.581 (0.563, 0.599) 0.0055

C

Pre-HD creatinine
level

Post-HD creatinine
level

p-value

Young Crude AUC 0.694 (0.679, 0.709) 0.599 (0.583, 0.616) 0.0001
Adjusted AUC 0.639 (0.624, 0.655) 0.595 (0.580, 0.611) 0.0001

Old Crude AUC 0.674 (0.665, 0.684) 0.612 (0.64, 0.621) 0.0001
Adjusted AUC 0.597 (0.586, 0.608) 0.578 (0.569, 0.587) 0.0001

D

Pre-HD BUN level Post-HD BUN level p-value

Young Crude AUC 0.585 (0.568, 0.601) 0.501 (0.484, 0.517) 0.0001
Adjusted AUC 0.503 (0.486, 0.520) 0.520 (0.503, 0.537) 0.0001

Old Crude AUC 0.566 (0.557, 0.574) 0.508 (0.500, 0.517) 0.0001
Adjusted AUC 0.516 (0.507, 0.525) 0.519 (0.510, 0.528) 0.084

AUCs were adjusted for baseline characteristics.
Abbreviations: AUC, area under receiver operating characteristic curve; HD, he-
modialysis; Young, less than 65 years; Old, 65 years or more; DM, diabetes mellitus;
BMI, body mass index; BUN, blood urea nitrogen.
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4. Discussion

This study showed that the pre-HD albumin level was more
accurate than the post-HD albumin level for predicting the one-
year and five-year mortalities in HD patients, and that the pre-HD
albumin level was more accurate than the other indices for pre-
dicting one-year mortality in a large number of Japanese HD pa-
tients. These results are reasonable because pre-HD albumin level
has been considered as themost valuable index of nutritional status
and a predictor of mortality from malnutrition in HD patients [9].
Moreover, serum albumin level also predicts the mortality in
peritoneal dialysis [10] and kidney transplantation [11] patients,
and in patients with other statuses [12,13].

Serum albumin level is determined by several other factors:
plasma volume expansion, albumin redistribution, exogenous loss,
increased fractional catabolic rate, and decreased synthesis.
Decreased albumin synthesis is primarily responsible for hypo-
albuminemia in HD patients [14]. Thus, it has been used as an in-
dicator of nutritional and inflammation status, and its variants (e.g.,
prealbumin), which are considered as dominant nutritional factors,
have also been proven to predict the prognosis of dialysis patients
[15]. Previous studies support the present study showing that the
highest AUC for the prediction of one-year mortality was the pre-
HD albumin level. On the other hand, there are some studies
which showed that the post-HD albumin level was a better index of
mortality in HD patients [7,16]. The authors of these studies sug-
gested that the pre-HD albumin level was affected by dilution from
fluid volume overload during measurement involving the heaviest
body weight. The post-HD albumin level that is extracted from the
diluted solution would be more likely suitable than the pre-HD
albumin level for evaluating nutritional status alone. However, as
a predictor of mortality or cardiovascular event, pre-HD albumin
level might be more sensitive because both malnutrition and fluid
overload are risks factors for death. Unfortunately, the pre-HD al-
bumin level did not predict the five-year mortality as accurately as
we expected. We considered this result because five years is a very
long time for any incident from various causes to occur except
malnutrition in geriatric HD patients. This is similar to other QOL
measurements which most recent evaluation methods predict
more accurately [17]. In a previous study [18], pre-HD creatinine
level showed a higher accuracy in predicting all-cause death within
one or five years. As the serum creatinine and albumin levels have
been considered to indicate diet protein intake [19] and predict
mortality in the present study, the importance of management of
the patients' nutritional status and dietary intake is suggested.

In contrast, the post-HD BMI and BUN levels showed a higher
accuracy than the pre-HD BMI and BUN levels in predicting all-
cause death within one or five years. These two indices are
affected by their removal on dialysis session and residual renal
function. In particular, serum BUN level is effected by dialysis dose
[20], gastrointestinal bleeding, and other factors except nutrition,
thus it would not be considered as an item concerningmalnutrition.
Although JSDTguidelines for deciding the dry weight exist [21], this
depends on each facility and might have an effect on BMI. The re-
sults from the stratification analysis based on DM as a cause of ESRD
and old age showed similar trends, confirming our suggestion.

Several limitations are considered in the present study. Firstly, we
collected these data from the JSDT registry data system which has
more than 4000 facilities. Although the HD protocol is standard in
Japan, optional conditions concerning dialysis dose, membrane se-
lection, dry weight, and dietary restriction vary by region or facility.
In particular, the rate of using a high-performancemembrane which
might allow leakage of albumin [22] may affect the present results.
Secondly, urine volume was not considered because it was not
included in the registry items. As the urine of patients receiving



Table 8
Accuracy of prediction of five-year mortality in young and old groups.

A

Pre-HD BMI Post-HD BMI p-value

Young Crude AUC 0.537 (0.529, 0.545) 0.538 (0.531, 0.546) 0.00023
Adjusted AUC 0.552 (0.544, 0.560) 0.556 (0.548, 0.564) 0.0001

Old Crude AUC 0.582 (0.577, 0.586) 0.581 (0.576, 0.585) 0.00063
Adjusted AUC 0.550 (0.545, 0.555) 0.553 (0.548, 0.558) 0.0001

B

Pre-HD albumin
level

Post-HD albumin
level

p-value

Young Crude AUC 0.642 (0.628, 0.656) 0.652 (0.638, 0.666) 0.1
Adjusted AUC 0.573 (0.557, 0.589) 0.545 (0.529, 0.561) 0.00025

Old Crude AUC 0.633 (0.624, 0.642) 0.631 (0.622, 0.641) 0.7
Adjusted AUC 0.553 (0.543, 0.564) 0.535 (0.524, 0.545) 0.00011

C

Pre-HD creatinine
level

Post-HD creatinine
level

p-value

Young Crude AUC 0.658 (0.651, 0.665) 0.579 (0.571, 0.586) 0.0001
Adjusted AUC 0.615 (0.608, 0.622) 0.577 (0.570, 0.585) 0.0001

Old Crude AUC 0.637 (0.632, 0.642) 0.582 (0.577, 0.587) 0.0001
Adjusted AUC 0.579 (0.573, 0.584) 0.554 (0.549, 0.560) 0.0001

D

Pre-HD BUN level Post-HD BUN level p-value

Young Crude AUC 0.561 (0.554, 0.569) 0.500 (0.492, 0.507) 0.0001
Adjusted AUC 0.504 (0.496, 0.512) 0.517 (0.509, 0.525) 0.0001

Old Crude AUC 0.555 (0.550, 0.560) 0.509 (0.504, 0.514) 0.0001
Adjusted AUC 0.501 (0.496, 0.507) 0.509 (0.504, 0.514) 0.0001

AUCs were adjusted for baseline characteristics.
Abbreviations: AUC, area under receiver operating characteristic curve; HD, he-
modialysis; Young, less than 65 years; Old, 65 or more years; DM, diabetes mellitus;
BMI, body mass index; BUN, blood urea nitrogen.
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dialysis contains a large amount of albumin [23], if available,
correction using urinary albumin excretionmightmake this analysis
more suitable. Thirdly, the items we selected as nutritional factors
might be affected by various factors other than nutrition. For this
limitation, several scoring systems that combine plural numbers of
items such as GNRI [24] and SI [5] have been established and sug-
gested to obtain better prediction. Takahashi et al. combined serum
albumin, CRP, and BMI at the start of HD therapy to individually
stratify the risk of ten years mortality in ESRD patients [6]. Several
scoring systems are presently available, but they require complicated
calculations. This may cause difficulties in regularly evaluating the
nutritional status of patients using these complicated scoring sys-
tems in our clinical scene. Therefore, the usefulness of simple mea-
surement involving albumin, total cholesterol, andother itemswhich
aremeasured regularly to carry out screening is recognized. After the
screening by simplemeasurement, proper evaluation using a scoring
system, easily available prealbumin, or normalized protein catabolic
rate [19] would be recommended to patients with malnutrition.

In conclusion, our study showed that pre-HD albumin level is
more accurate than post-HD albumin level in predicting one-year
and five-year mortalities in HD patients. Moreover, pre-HD albu-
min level is more accurate than other indices in predicting one-year
mortality.
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