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Serum albumin levels and prognosis after commencing chronic dialysis
in diabetic patients with end-stage renal failure

Tomonari OKADA, Toshiyuki NAKAO, Hiroshi MATSUMOTO, Hiromi HIDAKA, Maki YOSHINO,
Tamami SHINO, Yume NAGAOKA, Fumihiro TAKEGUCHI, Hideaki IWASAWA, and Ryo TOMARU

Department of Nephrology, Tokyo Medical University, Tokyo, Japan

We investigated 1) the association between serum albumin levels (Alb) at the initiation of dialysis
and survival after a mean follow-up period of 30.1+23.1 months following the commencement of chronic
dialysis, and 2) the factors associated with hypoalbuminemia at the initiation of dialysis in diabetic
patients with end-stage renal failure (ESRF). A hundred and thirty diabetic patients who were initiated
on chronic dialysis in our department between January 1992 and November 2000 were studied. Alb and
some variables were collected at 12, 6, 3, and 1 month before the initiation of dialysis(—12, —6, —3, —1
M), at the initiation of dialysis (0 M), and 1, 6, and 12 months after commencing chronic dialysis (1, 6, 12
M) . Multivariate logistic regression analysis showed that hypoalbuminemia (less than 3 g/d/) at 0 M was
significantly associated with an increase in urinary protein excretion per 1 g/day during —12M and —1
M and total blindness due to diabetic retinopathy (Odds ratio 1.41, 8.83, p=0.01, 0.03). Cox’s propor-
tional-hazard model demonstrated that a decrease in Alb per 1 g/d/ at 0 M was significantly associated
with survival (Hazard ratio 3.69, p=0.03, adjusted age, sex, mode of dialysis, and urinary protein excretion
during —12M and —1 M). In addition, a decrease in Alb between —1 M and 0 M was significantly
associated with elevated C-reactive protein at 0 M and a decrease in hematocrit between —1 M and 0 M.

In conclusion, hypoalbuminemia at the initiation of dialysis, from any cause other than proteinuria,
was associated with a poor prognosis after commencing chronic dialysis in diabetic ESRF patients.

Jpn J Nephrol 2002 ; 44 : 34-43.
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6,3, 1 7 AR, BHEAROME 7 V7 S VB, REH
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Table 1.
and laboratory findings at the initiation of dialysis

Demographic characteristics of the subjects

Age (years) (range) 60x11(27-85)
Male/Female (n) 99/31
Type of diabetes

Type | /Type 2(n) 3/127
Duration between initial diagnosis of 16.5%+8.5(1-37)
diabetes mellitus and initiation of
dialysis (years)
Mode of chronic dialysis (n)
Hemodialysis/Peritoneal dialysis 103/27

22.1%22.9(15.6-30.4)

90+25(46-212)

9.8+3.1(3.9-20.0)
4/35/66/25

Body mass index (kg/m?) (range)

Blood urea nitrogen (mg/d/)

Serum creatinine (mg/d/)
<5.0 / 5.0=,<8.0 / 8.0=,
<l12.0 / 12.0=

Creatinine clearance (m//min) *
<5.0 /5.0=,<10.0 / 10.0=

Urinary protein excretion(g/day)
(n=80)

Hematocrit (%)

Serum albumin(g/d/)

Hemoglobin Alc(%)

C-reactive protein(mg/dl) (n=128)
<0.3/0.3=,<3.0/ 3.0=

7.1%£2.6(2.4-18.4)
30/85/15
3.8+2.5(0.3-12.6)

24.1+3.6(15.5-33.0)

3.3%0.5(1.9-4.6)

6.9%1.3(4.7-11.4)

[.7+4.1(<0.3-23.1)
74/41/13

*calculated by Cockcroft’'s equation

L OHEEEHERE R L,

E7z, BWNEALZTOUTOEIHEDBRERE L 72,
T H E R I o 8 (BOOEE, (OVAREEZE), i i Az e 55 (%
BEZE, MXHIML, —i@PEREEIMSErE), PRZEMEBIIRIELE (1
REBEAT, MEERZC & 22H, ALINE % EOFM DR
), REHB L UREE, WEREEEEEIC X 2 AR -
WIARSCH, TEMERESES, iR (RUE SR, 12 MR ZE NG
BB, BHTEARFOfT 5 - Il (Pa0,80 Torr LU DKL
MMENH H, BHEFTR E Killip 2 BLLEOMS -1) TH %,

DTOEBIZ DWW TS L7,

1) BHTEA 12, 6, 3, 1 X AR, BEHTEAR, BHTEA
1, 6, 124 BHOMET VT S EEE L, &SI
B3 IREHE & OHBEEFRzHEL 72, EHTEA
1, 6, 127 HRICBWTIE, BMEAROREHR
& OFHBIRAR % AL L 7o FHBIRALR 1 Pearson D1H
BAREUC & > TR L 72,

2) HiRD 8 KETICBWTIE 7 V7 2 VIRE RS
EINTEI RLERFIC, ME7 VTSV EED
R 2 P08 U /oo HiET#HT 13 Repeated measures
ANOVA 2 X D 1T, JHF MO RS OFFE M X
Post hoc test (Fisher’s PLSD 1) 12 & - THE L 72,
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3) &BFH 13042 EMBARFOME 7 V7 S VIRE
3.0g/dl PUF 3.1 g/dl DLEWCESI D L, BERTEIE
EOHEDBEE & I Ui, B OB BEERE X
Mann-Whitney # %, Fisher o 8 2 7 (B FF{iE 23 5
U EOBER xE) # Awiz, 72, MME7 VT
SURE3OA LT CHEET 2ER 2T Y X
T 4 v Z BRI & o TREL 72,

4) @EHEA 1A AL, ETEAR, E&TEA LA A%
D3IFFTICBWT, BTNV I VREERAS &
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726
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M@E7 V7 S VREICE VI ECH U
(Aalb=—0.5g/dl, —0.5g/d/<Aalb=0g/dl, 0g/
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7zo BRI, BEZEMEIX One-way ANOVA,
Post hoc test (Fisher’s PLSD ) 2 F w7z,
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ME7 V7 S VRE EREARE & O/ICIE, A 12, 6,
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ZEDI, MA 1 HABCBOTHHARORELR LD
MIcAEE R AOMHBIRBEREZED 20, ZA6, 127 H%T
¥z OMEIEIE Kb,

2. BTEARBOMBT IV I VIEEDOHT (Fig.)

BEATEA 12, 6, 3, 1 2 HHl, BATEARE, BITEA L 6,
RA2ABDOSEEHMICBWTIE T VT I VEERHS 2
EBNTELRZZOVWT, MIFE7NVT S VREEIZ24 0 H
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BAKHZ, ZOENCHLARCET L, EAG6, 127

Table 2.
and urinary protein excretion during 24 months

Correlations between serum albumin levels

before and after initiation of dialysis

r(n) p
Before |2 months —0.527(68) <0.0001
Before 6 months —0.549(83) <0.0001
Before 3 months —0.547(82) <0.0001
Before | month —0.520(77) <0.0001
Initiation of dialysis —0.333(72) 0.004
After | month —0.337(59) 0.009
After 6 months —0.037(55) 0.79
After 12 months —0.204(46) 0.38

Pearson’s correlation coefficient. At 12, 6, 3, and | month
before and at the initiation of dialysis, correlations were
analyzed between serum albumin and urinary protein excretion
in each point. At 12, 6, 3, and | month after initiation of
dialysis, correlations were analyzed between serum albumin in
each point and urinary protein excretion at the initiation of
dialysis,

AHBTEZNLHIO T X TORBSCELERIC ER L Ty
72o
3. BFEARICEITZETIVT I v EDREERT
(Table 3~5)

TR 2 BHTEARFOIE 7 V7 3 P 3.1 g/dl DA
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i U7z (Table 3, 4), M3E7 V7 S ¥ 3.0g/dl LIF
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BAEERZRD R o1,

ME7 N7 S i 3.0g/dl UM IcEE T 2 B/ 20 v
AT 4w 7 BYRSHTIC & > THFE L 72 (Table 5), % D
B, HEBMBITICB VT p<02 Th-2HWFh & ZEHE
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B AZHER E LT - 72 (0dds H 1.41, 8.83, p=0.01,
0.03), 7% BHARMNT CIX, HEEABNEOREIVE
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Beforel2 Before 6 Before 3 Before 1 Initiation After 1 After 6 After 12
months months months month of dialysis month months months
mean=+SD p<<0.001 by Repeated measures ANOVA

a; p<0.001 vs before 12 months
b; p<0.05 vs before 6 months
¢; p<0.05 vs before 3 months
d; p<0.01 vs before 1 month

¢; p<<0.001 vs before 12, 6,3,1 months, initiation of dialysis, and after 1 month

Post hoc tests ( Fisher’s PLSD)

Fig. Serial changes in serum albumin levels during 24 months before and after

initiation of dialysis in 42 patients whose serum albumin levels have been

completely recorded in each point

Table 3.
dialysis

Clinical variables in the patient groups with and without hypoalbuminemia at the initiation of

Serum albumin =3.0 g/d/

Serum albumin =3.1 g/d!/

(n=34) (n=96)
Urinary protein excretion during 12 months before 6.5+3.2 4.5+2.2 0.005
initiation of dialysis(g/day) (n=117)* (n=3l1) (n=286)
Changes in body weight from | month before initia- 0.3%8.4 —2.3+5.0 0.07
tion of dialysis (%)
Hematocrit at the initiation of dialysis (%) 23.6%3.8 24.3%3.6 0.27
Protein equivalent of total nitrogen appearance 0.65*+0.19 0.76+0.18 0.11
during 12 months before initiation of dialysis (n=14) (n=57)
(g/kg/day) (n=T71)%
C-reactive protein at the initiation of dialysis (mg/d/) 2.3%£4.6 .74, 0.68
Serum creatinine at the initiation of dialysis (mg/d/) 9.9+2.7 9.8+3.2 0.56
Body mass index at the initiation of dialysis (kg/m?) 22.2+3.4 22.0%+2.8 0.72

*Mean values among those at 12, 6, 3, and | month before initiation of dialysis

Mann-Whitney test

§ Calculated by Maroni’s equation, mean values among those at 12, 6, 3, and | month before initiation of dialysis

37
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Table 4.

Patient numbers with comorbid diseases in the patient groups with and without

hypoalbuminemia at the initiation of dialysis

Serum albumin =3.0 g/d/

Serum albumin =3.1 g/d!/

(n=34) (n=96) P
Total blindness 6 3 0.0l
Pulmonary congestion at the initiation of dialysis* 10 16 0.11%
Ischemic heart disease 6 12 0.46°
History or new onset at the initiation of dialysis
History of cerebrovascular disease 4 7 0.48
Symptomatic peripheral vascular disease, 4 Il >0.99
foot ulcer or foot gangrene
Healed malignancy 0 5 0.54
Blindness of one eye 2 12 0.35
Bronchial asthma, chronic obstructive lung diseases 0 3 0.66

Fisher’s exact probability test

#Hypoxemia with less than 80 Torr of Pa0,, and physical findings with more than grade 2 of Killip’s classification,

$ Chi-square test

Table 5.

Factors associated with hypoalbuminemia (less than 3.0 g/d/) at the initiation of dialysis in 130 diabetic

patients with end-stage renal disease in the logistic regression analysis

Univariate analysis Multivariate analysis

Variables Units 0dds ratio 0dds ratio
(95 % Cl) P (95% ClI) °
Urinary protein excretion during 12 months increase of | g/day 1.34 0.001 I.41 0.008
before initiation of dialysis(hn=117)* (1.13-1.60) (1.09-1.81)
Total blindness 6.64 0.010 8.83 0.032
(1.56-28.3) (1.21-64.7)
Changes in body weight from | month before increase of | % 1.09 0.082 1.08 0.206
initiation of dialysis (0.99-1.19) (0.96-1.21)
Pulmonary congestion at the initiation of dialysis* 2.08 0.121 0.75 0.746
(0.84-5.18) (0.13-4.43)
Protein equivalent of total nitrogen appearance  decrease of 0.1 g/kg/day 1.51 0.041 — —
during 12 months before initiation of dialysis (1.02-2.25)

(n=71)8

Variables of less than 0.2 of p value in the univariate analysis are shown in the Table,

*Mean values among those at 12, 6, 3, and | month before initiation of dialysis

# Hypoxemia with less than 80 Torr of Pa0,, and physical findings with more than grade 2 of Killip’s classification

$ Calculated by Maroni’s equation, mean values among those at 12, 6, 3, and | month before initiation of dialysis

B A7 ENTH-72H(0dds B 1.51, p=0.04), 4%f
REFDSS5RIC L MR TH Y, LSRN TIIER
L7z,

4. MFE7NT IVIEE 1g/dl DETICE 2EREA

EBNDIET!) X2 (Table 6)

Cox ILfINY—FE T V2, M, F#, B HE
(MFGENT, PEEEFEN) 2 & D REEL 7z, BETEARE 14
ABOME7 V7 S ¥ 1 g/dl DIETIC X 28 A%

TONY =R 344, 3.67 THY, WIFN BTV X7
ELTHEETH->Tz, L, BHTEA L Z ARIONY—
REIZFETEY 227 L LTEE TR R o7,

ME7 VT VBECRbEELE 2 2EAROFE S
Bl ez, BHTEARNCE T 2 IREA=R(12,6,3,1 74
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Table 6.

Decrease in serum albumin levels per 1g/d/ at 1 month before initiation of dialysis, at the

initiation of dialysis, and at 1 month after initiation of dialysis, and risk for mortality after initiation

of dialysis by Cox’s proportional-hazard model in 83 patients whose serum albumin levels had been

completely recorded in each point (adjusted age, sex, mode of dialysis, and urinary protein excretion

during 24 months before initiation of dialysis)

Adjusted age, sex, and mode of dialysis

Adjusted age, sex and mode of dialysis, and
urinary protein excretion during 12 months

(n=83) before initiation of dialysis*
(n=175)
Hazard ratio (95 % CI) p Hazard ratio (95 % ClI) p
Before | month 1.32(0.62-2.81) 0.47 1.35(0.48-3.85) 0.57
Initiation of dialysis 3.44(1.20-9.83) 0.02 3.69(1.13-12.11) 0.03
After | month 3.67(1.38-9.75) 0.009 5.50(1.53-19.76) 0.009

*As urinary protein excretion, mean value among those at 12, 6, 3, and | month before initiation of dialysis was used

in each patient.

Table 7.

Clinical variables in the patient groups classified by changes in serum albumin levels in 1 month

before initiation of dialysis(Aalb ; serum albumin at the initiation of dialysis—serum albumin at 1

month before initiation of dialysis)

Aalb=—0.5g/dl —0.5g/d/<Aalb=0g/dl 0g/dl<Aalb
(n=25) (n=53) (n=21)
Serum albumin at | month before initiation of dialysis 3.5%£0.5% 3.5+0.4° 3.2*+0.6
(g/d)
Serum albumin at the initiation of dialysis (g/d/) 3.3%0.3 3.4%0.5 3.3%0.5
Serum creatinine at the initiation of dialysis(mg/d/) 9.7%4.0 10.3%£3.1 9.5%2.1
C-reactive protein at the initiation of dialysis (mg/d/) 4.0%+6.5%¢ l.4%4.] 0.5+0.6
Changes in body weight from | month before initiation  —0.8%4.0 —1.3x5.0 —2.6x7.9
of dialysis (%)
Changes in hematocrit from | month before initiation — —4.0%4.4%¢ —2.0x3.4° 0.6£3.6

of dialysis (%)

4.41(0.96-20.27)
p=0.06

3.04(0.70-13.14)
p=0.14

Hazard ratio for death after initiation of dialysis
by Cox’s proportional-hazard model (95 % CI)

One-way ANOVA and Post hoc tests (Fisher's PLSD)
a:p=0.05vs 0g/d/<Aalb, b:p<0.05vs 0g/dl <Aalb, ¢:p<0.0l vs 0g/d/<Aalb, d:p<0.00l vs 0g/

d/<Aalb, e:p<0.05vs —0.5g/d/<Aalb=0g/d/

WTRERETRE» -7,

iz, BITEARCBW CREHR 1 g/HOBEM X 3
BABREEDNY— R 093 THY, BERIETY A
e S o T (AR, 95 %EEXM 5 0.78-
1.09, p=0.37), 512, EFHEAG6, 3, | 7 HHl, BEHE
ABFDOWF DR E T 7 o —YIEREZ 2T 2 B
5T/ DBABIET DN — NHIZ 097 THY (A7 u—+¥
FERFEEZE SR VWEZE S ZE 1 & LT, HERMEN,
95 %(EHEX [ ; 0.48-1.97, p=093), -V A7 £ LTH
BETlExhrolz,

5. BHEAN1H RN LBENEARE TOMBE7 VT
2 VIBEDOZEb(Aalb) Bl IZ & M- ERRIBIE D L&
(Table 7)

Aalb GEHTE ARG 7V 7 3 RE —ETEA 1 2 A
BIIE 7 V7 S ) < —0.5g/dl OBEFELX, —05g/
dI<Aalb=0g/dl, 0 g/d/<Aalb OEFER L, A&
WCHENEA LS Hilid S O Het (R TR 235 <, #H AR
CRP 4 HETH > 7z,

X5 3HM T Cox ffINF— R ET NV Z R W BT
BABLDIET ) R 7 2R Uiz, £ OFEHE, 0g/d/<Aalb
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Table 8. Causes of death after initiation of dialysis
. Patients with serum albumin
All patients o
Causes _ levels=3.0 g/d/ at the initia-
(n=39) tion of dialysis(n=12)
Myocardial infarction 6 2
Sudden death 5 0
Infectious disease 5 |
Cerebral hemorrhage 4 2
Cachexia 5 2
Congestive heart failure 4 2
Malignancy 3 0
Gastrointestinal hemorrhage 2 0
Subarachinoid hemorrhage | 0
Others, Unkuown causes 4 3

DEEHICBI 2NV —FE 135 L, —05g/dI<
Aalb=0g/d/, Aalb=<—0.5g/dl O EEFEFEIC BT 59—

FEGIX 3.04, 441 TH Y, BELCBVWTEBERZRLL (p=
0.06) ,

6. BITEBAZRDOIETBENIEE (Table 8)

BEIAMR 39 BT L, 2D bENTE AR O Mg
TNT S ERE3O/A UTOREZX12HTH Tz, &
BE TR DL WIERILOHBEZE CTH > 72 BARFOIMRE 7
VT2 YREE 3.0 g/dl DUT O H3E OSBRI I3 RERI 2 {7 %
W holz,

z =B
1. BITEARROMBT VT I VREOHE & RER

2 & O1ERIRMR

ME7 V7T REERETSHRFELT, TV T 3>
DERR L BALOHEE, EHNADIEL, EKNICB T %5460
AR DT 5N 5%, HFRENEE TIIRENZL LEL
L, IZIZMR 732720127 VT 3 2 OEHNADTELEI3FE
Mick 2 b0 02, L, BREEED 2151
FAET B BHTEARIZ BT, RPADEATEEDOFEX
FEICREVWEFEZOND, ARATTIE, BITEHARE, H
Al BREZBWTHE 7 V7 & VEE L ETEARDR
EHREOBFERHAMEEZRY, HA 67 BRICTERE
Ao olz, HA L 2 ABRUETIE, SREMmIcBY
ZREARGFAETCE S, BARORERR L OMHE% A
T3 EWISHIRRH 2, LrL, ZOER,LS, BZS
CEA L ZHBRICBWTH EREARSMET VT I B
BICRKREREELRITLTWSE EFEZ O5ND, [REORE

Hy 5K
B

I3 Goldwasser S5IC Lk > ThREINTED, ZOWMETIE
SRERIFIEBOBE ZHRICEATWSEY, HA 1 4%
FCREAROREHR L OBBESHEZED, HA2Y
ABUETIEREEER Y oo, FfEGEbh
LNOKE» S, BZ 6 EMYABZROEREHIEDE T
L0, REOBD L L ICREAEMRD L, BHEA 2
# HBLMBETIE, ME7 VT S VEEICEE2 52 5T
ELTCEARDOEBEREE NS WEEZoNS, Ly
L, FHETLBRNTWS XD, BITEABOREHR
2, BEBEOET 2w LIZREDORD £ & b I EBITH
HDLTHEHESILFTHTHRITINTHRY, BITHEA
BORBEWEOHR L, BM/TECTEAR, SAZRORI
(MiKEOHEF, BHEEEFIOMERZ )X > CHRERT
B b rEzonb, JOD, BITEABROIET VT

VBB Z 2EAROFEICOWT, X5 ICFHIICHK
NI LLEND D,

AT, BTE AR 24 & A RS L CIE 7 v
T VBB TE L R BBV, METLT I
BEZFENEA 6 7 HRi1, ZHLEIOT X TORRHI
HWILARCEETH >z, BTEARICIEY VT I Vi
EDSHEMNS 28 b & LT, Hiko & 5 ICREAEOBMD H
ROREBFELRZLTVE EHEZ NN, Thllst
OER L L TEABINEOREN, 7y F—y 208, I
BEENTIC B 2 EEBEEEOBEN BN AL &b %
2 BB 59,

2. BIEARICEITRETIVT IV IENREERF

ARG, BHTEARNICB T K7 V7 &V IMEI RS
W 2RT LT, REAEDIEICHIREHIEE 2K
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