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Changes in the prognosis for survival of patients with
end-stage renal disease (ESRD) treated by hemodialysis
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EHERT-TH > 7, A BN AT, FECHEMEREIE B 1T 0.796 (95 %EHEX M : 0.659~0.961, p=0.0178),
C WIC 0.505 (95 %ASHEX A © 0.409~0.623, p<0.0001), D HIT 0.286(95 %fSHEX M : 0.223~0.366, p<0.0001)
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We started dialysis treatment in our institution in 1966, and have improved hemodialysis (HD) treatment
through the induction of a biocompatible dialysis membrane, recombinant human erythropoietin, activated vita-
min D and purification of the dialysate. We verified improvement of the prognosis for survival of patients with
ESRD during this forty—year period, retrospectively.

A total of 1,690 patients who began dialysis therapy in our hospital between January 1966 and December
2005 was studied (men : 1,047, women : 643, age : 58.6%17.4 years. They were divided into four groups (A :
patients who started dialysis in the period from 1966 to 1975 ; n=280, B : 1976~1985 ; n=455, C : 1986~
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1995 ; n=499, D : 1996~2005 ; n=456).

The mean follow—up period was 8.4818.53 years. Of the patients 1,588 were treated with HD, 78 with
peritoneal dialysis (PD), and 24 with PD or HD. Age at the initiation of dialysis increased gradually (A : 40.1 =+
142 y-0, B : 53.2£15.8 y-0, C : 60.0£16.0 y-o, D : 66.4%13.8 y-o0), and diabetics increased (A : 6.4 %,
B:19.5%,C:256%,D :33.4%). A total of 1,180 patients died ; 48.5 % of these patients died of cardiovas-
cular disease, 21.3 % of infectious disease, and 6.4 % of malignancy. Only 13 patients had kidney—transplants.
With the Cox proportional hazard model for HD cases, age at the initiation of dialysis, gender, cause of renal
disease, and the periods were significant predictors of mortality. The relative risk of mortality compared with
that in A was reduced progressively : 0.796 in period B (95 % confidence interval [CI] : 0.659~0.961, p=
0.0178), 0.505 in period C (95 %CI : 0.409~0.623, p<0.0001), and 0.286 in period D (95 %CI : 0.223~
0.366, p<0.0001).

Conclusions - Although the number of high—aged patients or diabetics with ESRD increased in these 40
years, the survival of the patients with ESRD improved.

Jpn J Nephrol 2008 ; 127-134.
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Table 1. Characteristics of patients with chronic kidney disease who were induced to dialysis treatment in Shinraku-en hospital
Group A B C D Total
Period 1966~1975 1976~1985 1986~1995 1996~2005
Number of patients 280 455 499 456 1,690
Age at the initiation of dialysis (y-o0) 40.13%=14.21 53.15+15.76 59.97+15.96 66.41+13.80 58.57+17.43
Gender (Men/Women) 174/106 275/180 306/193 292/164 1,047/643
Cause of renal failure
Chronic glomerulonephritis 164 589 % 233 51.2% 231 46.3 % 159 34.9 % 787 46.6 %
Diabetic nephropathy 18 6.4% 87 195% 125 256% 153 33.4 % 383 22.7%
Nephrosclerosis 44 15.0% 75 246 % 67 121 % 86 18.8 % 272 161 %
Polycystic kidney 12 46% 14 31% 19 38% 20 4.4 % 65 3.8%
Tubulo-interstitial nephritis 24 8.6 % 10 2.0% 4 0.6 % 1 0.2% 39 2.3 %
Chronic pyelonephritis 3 1.1 % 4 0.9 % 8 1.6 % 0 0% 15 0.9 %
Others 14 50% 30 6.7% 41 78% 33 72% 118 7.0 %
Unknown 1 0.4 % 2 0.4 % 4 0.2 % 4 0.9 % 11 0.7 %
Treatment
Hemodialysis 260 420 459 449 1,588 94.0%
Hemodialysis or peritoneal dialysis 3 4 14 3 24 1.4 %
Peritoneal dialysis 17 31 26 4 78 4.6 %
Shift to kidney transplantation 0 6 5 2 13 0.8 %

They were divided into four groups (A : patients who started dialysis in the period from 1966 to 1975, B : 1976~1985, C :

1986~1995, D : 1996~2005).

Table 2. Mortality statistics of the patients

Group A B C D Total

Period 1966~1975 1976~1985 1986~1995 1996~2005

Observation period (years) 13.88+12.9 9.45+9.08 8.02+6.26 4.69+3.06 8.48+8.53

Death number 242 387 360 191 1,180

Mortality rate 86.4 % 85.1 % 721 % 41.9% 69.8 %

Annual mortality rate 6.2 % 9.0 % 9.0 % 8.9 % 8.2 %

Age of death (y-o) 52.9+14.0 63.6+12.7 70.2+12.1 75.0+10.4 65.24+14.53

Time from induction to death(years)  10.65+10.73 7.00+7.05 5.12+4.47 3.08+2.57 6.55+7.29

Gender (Men/Women) 150/92 232/155 216/144 130/61 728/452

Cause of death
Cardiovascular 108 446% 199 514% 187 519% 78 408% 572 48.5%
Infection 65 269% 68 176% 75 208% 43 225% 251 213 %
Malignancy 12 50% 22 57 % 17 47% 25 131 % 76 64%
Others 49 202% 62 16.0% 40 111% 33 17.3% 184 156 %
Unknown 8 33% 36 93% 41 11.4 % 12 6.3 % 97 82%

L CHEREN ATV, M EEE L Ko 72, Kaplan-
Meier % CTHEFIHT % 1TV, Log-rank B CH B2 % HiE
L 72, fRHTICIE StatView Ver 5.0 % V72, fHLE T4 15
HfEAETERD L, fali$<0.05 2z AR EHEL 72,
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Table 3. Hazard ratio for mortality

Variable Hazard ratio 95 % confidence interval p value
Age at the initiation of dialysis (compared with 51~60)
11~20 0.143 0.078~0.261 <0.0001
21~30 0.215 0.156~0.295 <0.0001
31~40 0.435 0.339~0.560 <0.0001
41~50 0.705 0.569~0.872 =0.0013
61~70 1.814 1.499~2.195 <0.0001
71~80 2.939 2.395~83.607 <0.0001
81~ 4.749 3.509~6.427 <0.0001
Gender (compared with Men)
Women 0.822 0.725~0.932 =0.0022
Cause of renal failure (compared with chronic glomerulonephritis)
Diabetic nephropathy 2.056 1.741~2.428 <0.0001
Nephrosclerosis 1.411 1.180~1.688 =0.0002
Polycystic kidney 1.124 0.812~1.556 =0.4811
Others 1.489 1.218~1.821 <0.0001
Periods (compared with period A)
Period B 0.796 0.659~0.961 =0.0178
Period C 0.505 0.409~0.623 <0.0001
Period D 0.286 0.223~0.366 <0.0001

Age at the initiation of dialysis, gender, cause of renal failure, and the period were independ-

ent predictors of mortality.
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Age at initiation of dialysis (y-o) Fig. 2. Hazard ratio of the period for mortality

Fig. 1. Hazard ratio of age at the initiation of dialysis for Hazard ratio of mortality is presented as compared with
mortality that in period A. Hazard ratio decreased with time.

Hazard ratio of mortality is presented as compared with

that of 51~60 y-o patients.

Hazard ratio increased exponentially with aging, and the

increment approximated the following formula. WFig. 3. The survival of the patients treated with hemodialysis
Hazard ratio=e A [0.054X (age at the initiation of 3-a : low-age non-diabetic cases (humber 662, age 41.3=
dialysis) —2.72] 11.5 y-0), 3-b : advanced-age non-diabetic cases (number
Hazard ratio increase in every one year of age was 1.054 554, age 71.6+8.1 y-0), 3-c : low-age diabetic cases (num-
(95 %Cl : 1.049~1.060, p<0.0001). ber 126, age 49.0+7.8 y-0), 3-d : advanced-age diabetic

cases (number 234, age 70.4£6.7 y-0)
* : significantly different by Log-rank test
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—o-period A - period B == period C -© period D

period number 50% life—year age

A 174 58.471+18.86 y-o
B 275 65.27+54.49 y-o
C 306 73.50%13.84 y—o
D 292 79.17£19.89 y-o

period number 50% life—year age

A 106 57.43+271 y-o

B 180 69.87+27.20 y-o
C 193 76.20£13.55 y-o
D 164 86.41+16.26 y—o

Fig. 4. Life-year age of the patients with chronic kidney disease treated by dialysis
A ! patients in period A, B : patients in period B, C : patients in period C, D : patients in period D
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