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To improve chronic kidney disease (CKD) outcomes, board-certified nephrologists of the Japanese Society
of Nephrology (certified nephrologists) are anticipated to play an important role in community medicine and
establish an effective cooperative relationship with primary care physicians. We analyzed the present status of
certified nephrologists in each prefecture of Japan based on national data. As a result, in 2008, the maximum
number of certified nephrologists per population among the 47 prefectures was 5.3 times higher than the mini-
mum number. The rate of increase was not high in prefectures with a small number of certified nephrologists
per population, which indicates that the disparities among the prefectures will persist in the future. To analyze
how certified nephrologists participate in the community medicine of the 47 prefectures of Japan, we performed
an ecological regression study. At first, it was shown that the number of certified nephrologists per resident
population according to prefectures in 2007 had no significant correlation with the annual amount paid for angi-
otensin converting enzyme inhibitor (ACEI), angiotensin II receptor blocker (ARB), calcium channel-blocker
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(CCB), or erythropoiesis stimulating agent (ESA) per resident. Furthermore, to determine what parameters had
a significant correlation with the incidence of dialysis in each prefecture, simple linear regression analysis was
firs performed. As a result, parameters with a significant correlation were the average age of the inhabitants,
and the annual amounts paid for ARB, ARB plus ACEI, CCB, and ESA per resident. Furthermore, multiple
regression analysis revealed that there were two variables included in the final model which could explain the
low incidence of dialysis in each prefecture. One was the annual amount of ESA used for predialysis CKD
patients, and the other was the number of certified nephrologists per population. Based on these findings,
although our ecological study cannot identify causation, we predict that certified nephrologists can effectively
prevent the progression of CKD, and an increase in certified nephrologists will decrease the incidence of dialyis.
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Table 1.

SEERZ 1A

Number and increase in board-certified nephrolo-

gists in each prefecture in Japan, 2004~2008

Board-certified nephrologists
per 100,000 resident population
Prefecture -
2004 | 2005 | 2006 | 2007 | 2008 | NCrease for
4 years (%)

Hokkaido 0.94 | 1.05 | 1.04 | 1.10 | 1.16 +23.1
Aomori 131|132 | 126 | 1.63 | 1.72 +31.8
Iwate 1.00 | 1.01 | 0.80 | 0.88 | 0.89 —11.6
Miyagi 1.56 | 1.69 | 1.57 | 1.70 | 1.84 +17.8
Akita 2.42 | 2.36 | 2.56 | 2.77 | 2.98 +23.3
Yamagata | 1.47 | 1.56 | 1.57 | 1.34 | 1.35 —8.5
Fukushima | 2.09 | 1.96 | 2.02 | 2.08 | 2.00 —4.4
Ibaraki 1.84 | 2.05 | 1.99 | 2.02 | 2.09 +13.7
Tochigi 1.94 | 2.08 | 2.28 | 2.33 | 2.49 +28.3
Gunma 2.36 | 2.37 | 2.57 | 2.73 | 2.68 +13.7
Saitama 123 | 1.26 | 1.23 | 1.37 | 1.42 +15.0
Chiba 118 | 1.19 | 1.19 | 1.21 | 1.23 +4.2
Tokyo 413 | 428 | 4.33 | 453 | 4.74 +14.7
Kanagawa | 2.00 | 2.02 | 2.05 | 2.24 | 2.33 +16.4
Niigata 2.94 | 2.88 | 2.89 | 3.08 | 3.05 +4.0
Toyama 242 | 261 | 2.88 | 2.98 | 2.82 +16.5
Ishikawa 3.31 | 298 | 2.82 | 3.33 | 3.77 +13.9
Fukui 291 | 2.68 | 2.56 | 2.45 | 2.59 —11.1
Yamanashi | 2.14 | 2.26 | 2.05 | 2.17 | 2.76 +28.5
Nagano 122 | 137 | 151 | 161 | 1.84 +50.9
Gifu 1.00 | 1.14 | 1.09 | 1.05 | 1.14 +14.8
Shizuoka 1.69 | 1.82 | 1.82 | 1.92 | 2.08 +20.2
Aichi 1.77 1 1.78 | 1.78 | 1.85 | 1.95 +10.2
Mie 129 | 129 | 1.28 | 1.28 | 1.33 +3.6
Shiga 1.02 | 116 | 1.30 | 1.43 | 1.64 +60.8
Kyoto 235|249 | 253|269 | 2.74 +16.5
Osaka 214 | 220 | 2.23 | 2.21 | 2.36 +10.2
Hyogo 1.77 | 1.79 | 1.79 | 1.88 | 2.04 +15.2
Nara 3.21 | 3.24 | 3.32 | 3.40 | 3.42 +6.4
Wakayama | 2.76 | 2.99 | 3.11 | 3.43 | 3.46 +25.2
Tottori 1.81 | 1.98 | 1.82 | 2.00 | 2.18 +21.0
Shimane 1.07 | 1.35 | 1.36 | 1.23 | 1.10 +3.3
Okayama 2.82 | 276 | 3.12 | 3.17 | 3.44 +22.1
Hiroshima | 1.42 | 1.49 | 1.63 | 1.84 | 1.99 +39.5
Yamaguchi | 1.00 | 1.07 | 1.15 | 1.56 | 1.50 +50.8
Tokushima | 1.72 | 1.85 | 1.61 | 1.75 | 1.76 +2.4
Kagawa 255 | 2.77 | 2.87 | 3.28 | 3.29 +28.8
Ehime 196 | 1.98 | 1.99 | 2.13 | 2.15 +9.3
Kochi 212 | 2.26 | 2.28 | 2.81 | 3.23 +52.8
Fukuoka 1.96 | 2.04 | 212 | 2.23 | 245 +25.4
Saga 149 | 150 | 1.62 | 1.86 | 1.87 +25.1
Nagasaki 1.81 | 1.96 | 2.05 | 2.06 | 2.29 +26.9
Kumamoto | 1.84 | 1.90 | 1.96 | 1.97 | 2.20 +19.6
Oita 0.99 | 0.99 | 1.33 | 1.33 | 1.58 +60.3
Miyazaki 1.64 | 1.65 | 1.74 | 1.84 | 2.02 +23.8
Kagoshima | 1.24 | 1.20 | 1.32 | 1.33 | 1.40 +12.4
Okinawa 2.06 | 2.20 | 2.19 | 2.04 | 2.11 +2.3
Japan 2.00 | 2.07 | 2.10 | 2.21 | 2.33 +16.5
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Fig. Relation between numbers of certified nephrologists
per population in 2008 and the rates of increase from
2004 to 2008 in 47 prefectures of Japan
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WADEDFT 5 LEZ oD, BiE, EAEBEEERE
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of A PR s R P R 53 e K O B & AR D | T IR T %
DN 53 fFICHR> TS, I 612, BIEEDR A B E
PR AL 2L 4 AERNIC B B A T HE R I P R o) B
MR IZ A DHHEBID 7 { (Table 1), TD I e 56, 5%b
xof N R B P B A o0 s A A2 1R S, DB v
BRI 2RV H D EEZ NS,
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9 % 72 ® 1T ecological regression analysis #1757z, 2 &
LT, RS ER 1 A7 b SEAIf# HZIC A, CKD
DR REIE TR EE Z S B
Bk, SADHARERICOWT O EB T2 L E L,
F7o, EROPEEROERE LCGEAL, FIHMIEY
Wr#47> 72 (Table 2), Z DGR, BRI HTCHBIEI A
BHTEARE AR AMHEEZ R TR L LT, ARB %,
ACEI & ARB fEH#EAH, CCB fiH%E, ESA M,
ROV ERmDIR S e, bivb o BnlE o8 <k
ACEI O D% W HUIK CBE AT AR L @ O 2 7R L
7223, U Usami 6 23 L 72 X 9 7% ACEL DfEHEHDS
% WHIIE TBENTEAKIME N E W FER EIE— o2
Do te, BRIFFETETE 2\0AS, Usami 5V OB TH
7z 1995~2000 4F & BIfE % Hif 97418, ACEI % ARB 23
EIMHGEOH IR L L CofE T hhdnki L
ISk o T, BREBDADERZICH, e BEROEN
76 % ACEI  ARB Y& 5 SN2 BHEH L2 L, Y
AT DO EZF IR Hbi w3 aREE2H 2 2
L, BITEABRLHHIND Z NS kol kD
5, CKD RPN~ DRI 5 % g AHBITFZE <l L 2 7
Kozt b Bz 65, £ BSA RIS WHE TiF&
FrE AR S DI, AT TRV 72 ESA SIS I3ENT
HFORERGALEEAERETD 5720, BITEAEIE
WHILE T IE ESA B E AR RAD o EEZ S
DVHELBTHS I,

BRIz, HENENOZBITEARZHHT 2T V2 H
B HTIC TRESR % A7z, bitb UL BT TR o B#H
ICHW SN2 Db E T ESA #IAALMZ 57112, Hsd 2K
RoRRE L CER 1 AY7ZD 0 ESA fiHEZHEHL
23, Furumatsu & (Z#RERFELAI O FEHTHTO CKD ¥ 1 A
Wi DI S 7z BSA fEfEO iz Bl L a2 17 -
TV 5, BENTEARNDOEE %% 2 556 23BN O
CKD BHICN T 2 ESA fifHEHZ w2139 8% &%
%, Furumatsu & D SCHIZR I T35 2002 E5 5
2004 D CKD ¥ 1 A7) » ESA D HEEE %
AOTHE %2179 2 & & Lz, 72, BRI TER
1 A472 D D ACEI & ARB DEHEHA & CCB % &
DRI TR OAHBIRIR 2 B 7 720, EARIHTRHICE W
TING 2 ODEEZ AR IZFNTICHA AN GE, $H
Mo EDRbONS, 22T, INHDEKDI B »
T 1 D2ER L ERSH 2 %4 T, p HDK:
bOREHAT LI LIc Lz, ZORE, R1AYZHID

CCB i Z A AN TEBIFIN 21T 725E1C1E p
i3> 72, 2 2T, W ACEREMEE, A
NBHESL, (B 1 A7 b o CCB A%, @il CKD &
#F 1 A% b BSA &, RO PFHERD 5 DDRT
BRNIERE LI 21T o 72, %72, ZOEA VIF DX
WENHEC L ELEDHFENRI I T2 & b
HBINF, TITRENZETLVE L GRENZNTIZ,
ST RCEF I EE P e g, of NP RIN RIS, R 1 A7
Y CCB flHH%E, EHTHT CKD % 1 A7 b ESA (%
THotz, CKD HH 1 N7 1) D ESA i FEED > Hitds
T, B AR, Z4UFSED Furumatsu 5 D5 HS
LFHETH D, T, R 1 AYZD CCB DI
HRCBNTE ARG <, NADHARHER S Wik ¢
BHTE AR O LI R SR I, CCB A HE
EENTEAZIEAEL T2 v XDk, WISBHTEA
BENL L EH 6 CCB L, NRIEEDIS L
BZDDDVEYMTH S )03, AMEHTITE SRR 2 i
THETIE AL, FIChoZER%Z N L CHBIZ 7RO %9
DHWHIATEETH 2, 2 LT, S DT I3 RHbis
B a1 LIROSNT W B0, 5104 DL Z A
ANTHERAIFEN T2 2 EBTE S o7 2 L BRI ED
HlR & 22 o7z, L LEIEZE WL Z &0k, b A B e
RS WHIER TBENTE AR IR &0 ) FERDIR S iz
ZETH D, [FBRICHIIRHBIRTZE (3 B 6% % Gk 3 2 i
RFETIE VD, A 10 5 A4 D OF M E D
1 AL OHIET AT 100 T A% 72D O 1 A HFRLENTEA
BB 2326 Ao b v ) RIFZEIC X 2458, B
HMEORE 2% Z %9 A TIFEIRFEO EEZTw 3,
AWFECIE, BB OB RS MBERIC DV Tn <D
DDELRZRIT> T, ZORE, BIEMEDOSMICIZHS
D IHIRAENEE L Cote, £, HulgdHBIFZETH h A
FEIRIEFHTE 2V b 00, mENJRoH I3 B
3% O HIE CBENTEAE DR & W) B H - 72, 51,
B MEZ BT 2 LB EDOREEITEARZ F1F 59
ATHEDD 2 D% AT 5 2 Lid, HEEANICHE
FrECchr EEZND,

E 3

RIFHTIC & 72 > TE HAKE A2 FHR UNIITFRE D LR D
WhzwkZEE L, sz ) ECHILH L B Ed, £/, K
WFFE S E R B R RIFZE 2 I & D frb e,



X

1.

SEERZ 1A

ik
HAB i 28, CKD ZIRA A K 2009, Hnt : a2
#, 2009,

Imai E, Horio M, Watanabe T, Iseki K, Yamagata K, Hara S,
Ura N, Kiyohara Y, Moriyama T, Ando Y, Fujimoto S, Konta
T, Yokoyama H, Makino H, Hishida A, Matsuo S. Prevalence
of chronic kidney disease in the Japanese general population.
Clin Exp Nephrol 2009 ; 13 © 621-630.

Jafar TH, Schmid CH, Landa M, Giatras I, Toto R, Remuzzi
G, Maschio G, Brenner BM, Kamper A, Zucchelli P, Becker
G, Himmelmann A, Bannister K, Landais P, Shahinfar S, de
Jong PE, de Zeeuw D, Lau J, Levey AS. Angiotensin-convert-
ing enzyme inhibitors and progression of nondiabetic renal
disease. A meta-analysis of patient-level data. Ann Intern Med
2001 ; 135 = 73-87.

Brenner BM, Cooper ME, de Zeeuw D, Keane WEF, Mitch
WE, Parving HH, Remuzzi G, Snapinn SM, Zhang Z, Shahin-
far S ; RENAAL Study Investigators. Effects of losartan on
renal and cardiovascular outcomes in patients with type 2 dia-
betes and nephropathy. N Engl J Med 2001 ; 345 : 861-869.
Kuriyama S, Tomonari H, Yoshida H, Hashimoto T, Kawa-
guchi Y, Sakai O. Reversal of anemia by erythropoietin ther-
apy retards the progression of chronic renal failure, especially
in nondiabetic patients. Nephron 1997 ; 77 : 176-185.
Furumatsu Y, Nagasawa Y, Hamano T, Iwatani H, lio K, Shoji
T, Ito T, Tsubakihara Y, Imai E. Integrated therapies including
erythropoietin decrease the incidence of dialysis : lessons from
mapping the incidence of end-stage renal disease in Japan.
Nephrol Dial Transplant 2008 ; 23  984-990.

Chen SC, Chang JM, Chou MC, Lin MY, Chen JH, Sun JH,
Guh JY, Hwang SJ, Chen HC. Slowing renal function decline
in chronic kidney disease patients after nephrology referral.
Nephrology (Carlton) 2008 ; 13 : 730-736.

10.

11,

12,

13,

14,

1021

Kazmi WH, Obrador GT, Khan SS, Pereira BJ, Kausz AT.
Late nephrology referral and mortality among patients with
end-stage renal disease - a propensity score analysis. Nephrol
Dial Transplant 2004 ; 19 : 1808-1814.

Kessler M, Frimat L, Panescu V, Briancon S. Impact of neph-
rology referral on early and midterm outcomes in ESRD :
EPidémiologie de I’'Insuffisance REnale chronique terminale
en Lorraine (EPIREL) : results of a 2-year, prospective,
community-based study. Am J Kidney Dis 2003 ; 42 : 474~
485.

Yamagata K, Makino H, Akizawa T, Iseki K, Itoh S, Kimura
K, Koya D, Narita I, Mitarai T, Miyazaki M, Tsubakihara Y,
Watanabe T, Wada T, Sakai O ; Advisory Committee for
FROM-J. Design and methods of a strategic outcome study for
chronic kidney disease - Frontier of Renal Outcome Modifica-
tions in Japan. Clin Exp Nephrol 2010 ; 14 - 144-151.
Fujikawa K, Hasebe N, Kikuchi K ; NICE-Combi Study
Group. Cost-effectiveness analysis of hypertension treatment -
controlled release nifedipine and candesartan low-dose combi-
nation therapy in patients with essential hypertension—the
Nifedipine and Candesartan Combination (NICE-Combi) Study.
Hypertens Res 2005 ; 28 * 585-591.

Bohlen L, de Courten M, Weidmann P. Comparative study of
the effect of ACE-inhibitors and other antihypertensive agents
on proteinuria in diabetic patients. Am J Hypertens 1994 ; 7 :
84S-928.

Usami T, Nakao N, Fukuda M, Takeuchi O, Kamiya Y,
Yoshida A, Kimura G. Maps of end-stage renal disease and
amounts of angiotensin-converting enzyme inhibitors pre-
scribed in Japan. Kidney Int 2003 ; 64 : 1445-1449.
HARMEAREMEBRAT A B 74 VEEB S, &
MBS A F 74 > 2009, HAL : WAL 2, 2009.



