@ FRJFHEENREE

4ml, "EEBEECTFD 7D DB,
OMAFTEDBTFOERICH Y, FEHEE
X W FEEERT - TR T Y b A LATFREE
BT AP, Bick b, bHBEOBEHEOE
EFEL 2oMEIOoWTRN I h, BREE
HOBHIZHED 200 ) O E L BBEME L
DL HET 3 Z L BEETH 3 L OERUC
Eo?, FEOBESIZ Thd b OTE/HEE
EEME &L BEEME DG 2 RET 584
R BEDBEELFH DD DB AT LD
AL 2R LEDON, BREE
i MeERRZ R OMTE, ERERD
ERE® BTz Lick), 5 FHROBHYA
BELZS5FERICTFRAINZHALKD 15% HA
L7t T3, LEDON, ZOWATEL
BEEEZ S L, FROM-J ic 817 % FEF¥H
HH L BIRHAEE BREI N (K1),

FROM-] D& & 72 5 CKD BHDFMHI,
O Wh D3 40 BB L 75 KW, @CKD 27—
U1, 28BLU4, 508%F, QCKD AT —¥
30HAR, REBZEL, BRFEHIVIZE
mMEZBELTWBEIZE, ERELMR, CKD R
F— 3 DEHEHFOERIZ, CKD BEMNZ S
KEBEE L s BTFRREARBETH S
L%, 2007 I HABRER X Y HTAX 0
TCKD Z#A4 4 F) KR I BBl
W23, Thb b M2 IE - BEEE, v =v-
TyIAF vy %R (RAS) HEROBRETH
32k, BRITH Y, BEEAROBRE
WwHizh, REBEEH 5 FEROFTHBETEAL
ZFPHHELD 15%WHILBZLTHEI L
25, fAAICE D GFR OE(LHE% 15%KE
TEBDICHEREAROREEZ, HARR
%4 CKD NRBRIPE7T X I INV—7
DF -8 LV, BRRIEERED GFR ETH
BEoF—2"XhBEHLELLEI 3, 10%DB%
ZIBREL, 24T 2264 FIOBRBEHBHETH
B EMbhrot, NEICK B 15 OREBHER
(BHEMER) TRV ERNS, 49
XEM<DEE L BREMEDRE 2TV,
491 AD»d ) DIFE, 2417 AOSIMEBHIBRIE
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% 1 FROM-] fMEHE

HIcBRE N, MA A B GERZSRGEIER) 1211
A, BE (BFCHBESTIERF) 1206 A LT
2008 £ 10 A 20 H & h 2hFh o A% b,
20124 3 HE TR T 2 FETH 5. EHAS
mEDE#E, CKD 27— 2737 (B1),
B DOEMD T, CKD 2 57— IcBI LTI
Bl RKRELERZRASNRD 212D, 65 R ED
2MENS% L, £ CKD 27— 3 0HlEH
BbEIo7,

©® FROM-] O%#H

AHAEOKEIZ, NAAFHLENABHDO2H
VI B 25 RF— 7T AMUHBER
ZEETI2RICHZ, MAARCHIAFToN
EMLICBT 325D 2B, CKD 285
4 FRfE->TEMELZLRT 5, /v A B #FICHl
hfFiF s BT 5050 DK,
CKD 244 FicftoT2mEL2BHRT 35
W, 2REEERIRIT VA7 L, R2REX
Brry—, 45 aREEOZBEZRI2
@myfTbhs, Thbd, EMOATT)EE
DLWE, AaAFLANREDYR—FZMA
=8N 2 #E S A (educational intervention) @
MREHETEH0THS (B2),

D& BERSATANARIFTRAY— -
7 v ¥ MU BB 1T ) BKRER%Z, CKD &
HERTHIMRZIINETICHANICOEZA
v, A B# (BRGHEEE) KBTI,
ZLMREDESOERE M T 5 L, B
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\[aaomis: BREEAOIREEP PN OVENT K/
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B 2 FROM-] ftA%E

RELD»SOFMZERICID, AAABHIHE FREFHAINZBABERD 15%8A L7
R CKD DAT—VHETEN IS5 BEET T2 HLT23ZLMNTHLEZDOTRR VD EHE
TEMHIFENTVE, ZOMKE, KBRIEIIE L Tw3, ¥, bBED CKD #EBEHL
ORREETH 5 FROBHEAREL, 5 1000 AN ETH 20 L, BEME D
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TH 3000 ATHBZ E»6H, CKD ZHOE
%7 5 D REST I3 BOR M E R E O HA4R &
nBHLEZLND, AAT, BEHAEDERT
ZARBIC T % 7 O IS B EEEHIPH A ~
7IDEMEIN, TN TEETH - EKRDT
ROEBEMKESFLET 2 LHFEINS,
o, TOMAREZEBTZZLick-T
CKD BEIEALFHIc oW TRBE V- Z I HE
D, 2 hOTELBREFEDESEH L DR
ftEhz, ThETLY X5 IR CKD
DEFELFBTbh s Z Lick b, LEE
B, HENREOR I oLhts = LR
INns,

® HHIDOFEKEITZIETE - REENOES

MABEHICBL T2 2ITEDS L ~E
BEBELBHAVTSMEENEEZTS
THIE - AHIBE, 13, COWEDORBIZKE L
BibH 5T < 3, FROM-] D&iNE O KIS,
BEEIIH > THEREIER, d30I3ER
BETHSEEOEMATH S, 29 LENRAE
BAET ORI IEZ BHIT ) o, B
HTHT ML TRYED 2B 5ED
WL ETH B,

SEDHABHTRAFEEOARS T,
AEFEBE LMY AN TEE - REEY
ZIDHATELICMELCITICLLELE, 2O
Bl e EEICHES DI, FHROKEY 7
F—YavilFIRT 32 EHKEELTH S, CKD
DL L TREMZITRLaXATFTLHN
L L e EHbDC LiIckD, IFY
FLBERLSCKDZLSATHATEZ LA
TE, XhELOEFICEL -RME RT3
ZEDAREL B,

Z 2T, fERATHEERT o T EENE
+ic, BEABTOEED AL ST, CKD DB
DHBWMOBRICOWVTOBH, REF—YD
3, BEPEMORIEICD: 3 £ IETRKE
ZEUiREZ, E4 DEMICADE TT ) BHE
PHoTWREEL I ELT, REIE LTEY
i, 2 YO T EOERBEA TR L, h
& METH B CKD BEISEHEL (TS

72 (324)

2LH)EBHEHEZRBE LIS, PBDIDOTEB X
UEHEERLIBBHECOBEBRIZ LKL
T, IV EROEEBIUZMEFEDZHND
% %,FROM-] Tik, F & L CRIERBTICBIB L
TWAEHEELD, P2V O2FEDD E~H
ML b Ty 5, HERHEIZ 1E 307
T,3DAT LML TiTbh 3, IBUEEIK
RO BHBVE I LED T AZERL 2dt
5, 2MELRET AL ABZERL D, E
MM CZ3RBOBHAELEEL TV,

® Bbbhic
BERRBEELTFHOH D, £iE - AHERE
PR AT L OHAM%EREET 5 ABEHTA
i, HRACTHLEE ALY, FROM-Jickbh, B
BROETEZFL, BRRBETH % 5 FHIC
FHREINZBMBABERD 15% WP Ico%
MNEMEEREANRTIE, FOLDOFREL
TOLREECLREZBOC AT LEZBETS
LT, 580 CKD BEOTFHEIHBEINS
EREE NS,
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1) BEEEY7 7 b A AFFRIGE BT 2 HTRHE. WREDT
RHAF Ty 7, ¥R 18 4 3 ARR. 2006,

2) #HHIABA, ZBHEE, BT D A LB 25
WA EEL T 07  DBEHAORE. BWEEN
77 b ALHRRECHET A TR 18 FE B
& - SEFREES. 2007,

3) HAEELE. CKD ity 1 F. B EEH: 5 2007

4) Halbesma N, Kuiken DS, Brantsma AH, et al. Macro-
albuminuria is a better risk marker than low esti-
mated GFR to identify individuals at risk for acceler-
ated GFR loss in population screening. ] Am Soc
Nephrol 2006 ; 17 (9) : 2582-90.

5) Yamagata K, Ishida K, Sairenchi T; et al. Risk factors
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population : a 10-year follow-up study. Kidney Int
2007 ; 71 (2) : 159-66.

6) Imai E, Horio M, Yamagata K, et al. Slower decline of
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population : a longitudinal 10-year follow-up study.
Hypertens Res 2008 ; 31 (3) : 433-41.
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tive Study Group). Renoprotective effect of the angio-
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44(516) BEEMAR (CKD) BEEY - 65% - 3 AAE

CKD D% - Bl -
EDX ) BER, WENS CKDIZHERT S DD

REAFRFEAMRAF LR RENHELER RRAEEEST Hi
T S A

-%ﬁ%f
CKD ICE5EHKE%® CKD BV A7, BEF—I oM L7z, BRigo
X2 ER LMERBORETFHICIE, FEBOERIBRIDENTH S
DT, REERBROBBICZDLIEZENTIE RO\,

= S D R

CKD ¥, RITRERELME/ L7F =% b L ICEHE L /-HESR
RAENARE (GFR) KX h@2Hish, BREBEEEFOREICIVAT
—VREENS. BHHEREEDOD LIEICTLIWMTRLSETHS.
ZOERICIE, BFREREOLTL, FRERICILT, MERE, @
MEE, RIREOWAKRE, RME -  MEOBRELEZLEOVWDLYWS
common pathway 2XBALERETHH, ChOLDOHEHNLREOREIL
WX ) EREOEBLZIHTAZEXTNEBLEELONENOTH 5.
L Lad s, BdIROTERNZEREREOETHHIZ, CKD
FoeREBOBERTHA I LIIHEVZ V. L7zd'>T, CKD ®
THIIDH2o TR, FIC CKD KESFREMM»r 2 2BICEE, o
M3 BT EdRDLENSG. KT, CKD BEDORER, 256U
CKD BIEN Y A 7 WF» 6 M7z CKD ORERRBICOWTKRET 5.

F—TJ— K —REERER, ZREERRE BERAEEE, EETER
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&1 CKD REDY X 7AF

A sRA FRER S IRE
SM0E il
THPEREREE - WRIRAS S
ERRWE B EBORIEE
2Ry 722 FO—L4 BHBRL%
BB FREERETE DBEE
KRB E FRRERBOME
BT EHEGE
BER
SHBRE
R
REHER
RIS ARBEA

CKD BifE! 2 7 h 5 &7= CKD DER

INFTOEL OEEMREOKERPBKRFR» O/ LN, —KE
%2 CKD DRIEVAZLENEHDEER1IIRTY. CKD BEV A2
Wi, BIE, BPEREREE, B, ARV v 73 Fu—akED
I, THEHTHCERE, MFICIYVRIETRELZLOH S, N,
MR, B, BHAEKER LD, FETHEHTHLIERZD DD 5.
HMEEDSH B, BIE, WEERYE, BEAREEORLEIZOWT
X, ZLOMMEMEICEI D CKD BIEFHVTREE 25 Z EAVRE
nTwb,

—%, TDXH7% CKD RERKRECEEIIOWVWTIE, B1, E2
WRTEBD, EEFICEY CKD ~OEBOWREMIIRZ 5. 7
7L, TOBEONRIZ, 40 RULORBZDETCHENRE B
EBEPNREL TS, ¥y 7RBEAD) A 71220 TiX, BRHH
OREFRFLHMLEORFHMMARB S, §TTIXHEBRPORFIIOV
TIYVRERVRAIBHBI LGNS, T2, BREISETL,
GFR<60ml/min/ 173 m* & % 2 fElRE FiX, RATRBREZEOEHE
BEAAE—-FORIZRBL, Ry 7 BEEBFRD ) AT VE
WS, ¥ Uy RIBEOY X7 LR, BIIE, BREGHET, BE
REERZEVETFONS. T, OHIGARMEREL 22 BENXS



46(518) @EEEA (CKD)

BMESF - 65% - 3 AT

F1 10 EBHOBBEERICLZL/NIR (CKD RF—T 1 £/132) PHERET 3 EKREF

(CHR? & h 51 HEE)
£ - T
GFR *. —.— it
MmiR=2+ —_—
MmAF 140~150 / 90~95 s S
M/E 150~160/95~100 i
mE 160~ / 100~ =g
mME (BHH) —t
PERP (ARP) ——
&3ILXFO—)VME -~
S hUTY =Y FIE r =
BB - —
) ¢ ] r = -
B (T4 /—<209/ H) B
#B (T2 /—=20g/ B) = ii
05 10 15 20 25 3.0 4.0
LiEFSpet

GFR : IR & &

Wb %0R, BEEIEOBEOWMEREECHERMFEE L, 10
FLUATIHREER SN D Z LS.

CKD ICEBFER

HBIZRL7s Y7 RIBL, BEELL ) CKD BEIIOW
T, bHLbAAMLPDOEEHNLFREDDOORE, T2bbEEE
BAHY, TOHEREL LT CKD RBIEICESL. Z0 L9 7% CKD DK
KRBIZOWT, XHBUHEALOKRBTH2ENEARORLEE, B
BZEM L THEBBHICZZHORBREOREKRE, REZTZRACS
175 CKD OO T ZNICOWTHRET 5.

1. BHEABREDEZRED S #H7- CKD DEBZERE

F212, 2008 E 1 EMICERAETENZHEA SN -BHOFEE
2ARTY. BAZVOERBEERE, RCTEBERRETR, £3
WLAEREILAE, 64 (A BWIE, BS5MUIBEETHERT, ZOMR
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FROZBEBRBICCKD 27—Y 3R L3 BBREF CR” £ 5IAHE)

£

mpR
MR
ME
mE
mE
il

EH
BT
B
A

2 INGFR=Z2+ - ———_

FEFR#S
PR (BHF)

#

CBUNORZA+ P
=2+ o
140~150/ 90~95 =
150~160 / 95~100 -4
160~ /100~ e
E (GAf$) TS

#

- Etf

=r
DL-C &
= -8

(x4 /—1<20g/8) e o
(TH/—220g/ B) | ——p——=

05 10 15 20 25 30
LizPSpoty

HDL-C : BHEYRY V37V AFT— )L

MIGBERERTETHS. T2, H3REERKETHS, BRA
WEE, BEILE, BEAREEROBE 25 FHORFREEARE
ICEDABEORBERT. HERHRETE & BEGEIC X 2 ZTEA
BHEOWEIHML, BEAREERICLIBEABEIRIERDOT
W5, EMEARKBETALRY, BEARGEERCLHENEAR
EBOBRIHFBEETH B, THIIRIT/DRY ~ FERATORIK
HERIZ L BENEARD DD 5 7:0T, BHSED 1970 FRH» HH#
DT ET:, #REY, BBRZ 2 EORRBRZOHRLEZ O TY
5V, —F, BRHEEEEL S CCERLEICOVTIE, AEEED
24k, ANOomibe & HICEFEECHEMLTEY, BRK, \IMEIS
REHRBOGEOEBHEEARLTHL I N0, BEBFIEWHKRE LT
bAEFEHEBEANE, ARy 7YV FO—2uRKE2ERTLHI LD
EEMHORILE 2o Tw5, BBEETERREFRIEL TR, B
HABERIVWEIRELHMMLTEY), BRFCZVARETIZSS
ZAEMNRPLETD 5.
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REERA (CKD) B - 66% - 3 AMWTIS

+2 2008 F£ 1 FEOEFEDOENBARKE CIRKY X 51H)

FEERBEEN n (%) EHER (R)
BRREEE 16,126 4317 65.62
EMERIRER A 8,602 23.03 66.86
BE{biE 3,936 10.54 73.99
SREWIAY 918 2.46 62.02
BRETHERRETR 443 1.19 69.52
SLE B# 285 0.76 61.29
BEEEER 274 0.73 66.08
BiakmEA 211 0.56 57.25
BMHEOE 282 0.75 66.62
AY=EaN i 187 0.50 67.03
W - REREEH 188 0.50 70.78
T OBAERENE L 158 0.42 62.35
BREiE 158 0.42 70.70
mRE 100 0.27 65.27
PAZEMFREIBMEE 95 0.25 68.34
IR / (T iRPEE 81 0.22 57.79
¥ - RiEER 66 0.18 70.29
BHRAE 43 0.12 29.23
EXMEAHRECLIBERS 18 0.05 51.67
W - REEEE 22 0.06 74.25
Z Dith 1,186 3.17 66.94
B8 3,976 10.64 70.24
REBOZEH/NET 37,355 100.00
FE&ERERL L 124 69.21
HEEXERE D & TDFEFIE 192
# &t 37,671

SLE : &5 ) F< b—FA

CDX) B NBEABREICBITHERBOHEEIIOWVWTIE, 2N
BREVELEREINTVEZHDOD, CKD DEAT—VIZBITLE
REBERICOWTR2ZENZ2METEIFELZ V.

2. RERZEE D, S5 #H71- CKD DEER

RIICABRKERBHREETRARIREREED CKD A7 —Y4

LR, BEFREZTT. BRAREMKICZZTHIREY
AbHE, AT—VBHEIERRESINTE/EZTD CKD BEND A
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H3 EMEABEREENBARREOHE UK X v51H)

(N)
40,000
35,000 B zoft
[ W#1LE
PERARIERIE
30,000 B SRR R

25,000

20,000

(
1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

#®3 WEAFEHBRARRERATIREBED CKD 27— VRIEE (EHBE £ <)

eGFR CKD X5F—Y 1 CKD X5F—< 2 CKD X5¥—¥ 3 CKD X5¥—3 4 CKD A57—Y 5
(m//min/1.73 m? 90 ~ 60 ~ 89 30 ~ 59 15 ~ 29 15<
=R 15.5% 28.5 % 29.4 % 13.4% 13.2%
St 38.6 % 51.0 % 56.3 % 61.1% 54.9 %
SEEi 356 & 54.1 % 60.9 & 62.1 & 61.0 ¥
VBRI 16.9% 229% 24.1 % 34.7 % 479 %
=MmE 44.6 % 64.7 % 772 % 91.7 % 90.1 %
DMEER 0.0 % 4.6 % 7.0% 8.3% 19.7 %
BARBRFESD o é o o o
E - kB MEE 4.6% 129 % 80.8 % 15% 0.3%

F—UREE (E3TR) LKELERS. IThTFTOHEXFRES
TORETIE, CKD A5F—YV 3DBENESEKD 80% ULEE D,
AF—Y1E 21388 T 17% BiETH-o72. BERARNRTORE
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24 HR~ (CKD) BHES - 65% - 3 ATl

4 HERBEOERER

IR MR [

Rt %

2.6%

BEETIE
4.6%

snuunk |
2.6%

CAEXFIHRBRWRATHELRE)

TRATF—V 1 REFEFEET, BRHBOZVORIAT—V 2, 31
5, ¥, BREOSHEERAT—IVPLEPNEEL 2500,
CHITERARE V) BEBOREEEYDHY, CKD A7—-TV1~3
FCOBERBREEEIIERBOZEMNRICBVTEREI NS BEDOH
EhBwzoEbE2ohs. FRETIE, £EAOH 3/ 4ICHE
BT E N, REEDH B, BHEARREFLI 581%, ZDHbH
DBEEA IgA BETH o7z, BERWEEFEX 74% 2505158
XY, SRUBRBTOBEIEHED 26% Tho7z (K4).

EHIT, BERCLZ2WEZHOERS, WEBEELES IIRT.
EASBHAERSEEEBRAECLI LIRS CORREF O HBEE
Ehbihbl, BE 30 EMRY V37 HERIIBDEA SN,
—RAODERBEROLELIED ), FRIL DRREFRORBIELTD
bORRI LT EEZ NS, REREBF RO RS O
S, HEOERICL), KPBEFAEITERT2EBEEF BRI LHE
%25, BNBEABZICHED 5BHAREKERBEORDIZOLNS
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E5 FARIBERIBRURMTHERE
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1 ¥ A HMREE £
[ EEt it W
B SORGERFE{LE
WMOET{LR
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B 19A i
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-
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(FERAEBIEWERT — %, n=6,130)

DTHAH. TOLH) RHT, BEREBREICOVWTIRAZEDLLT
IgA BEFRDLE L, RTEEEE, MOER, ERRIREE
{LEDOMET, KELZZEIZRV. FTH IgA BEOKKRZ, 2F8
MILOEE CTBREREZZI 2 BEERO LANH DI b O TH
mz2RD, EEOEERAD 321% 255, i, PEKETS
WEHBEOEENS LR LT 525, ZhdhEkTo R ERBITH
BEOLAOEBLEETE 2V,

3. @2%22EN CKD FLRE

FITRIRLATELY, BAFRESOREIZ L HZHORD
BEH»S, CKD BEOZATF—VROKFIL, Kk Tk { BEAR
NRBEOHELEAELLERLRY, CKD A7 =7 3 DBEOHENE
BDTE. 2O CKD A7—Y 308 BELTIE, ZOFD 90% LA
EDRY o BUTHHIETHE. ¥ 7 REERICOVWTI,
SNy U R RO L ERFRETE, RAREFRSEERTHSS.
RARFARPZ LT T, BRECKTEZRL) 2ERBELI LD,
EEETRFORERYE, &, ERRFEF L HIFTREVHFET
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F4 RATRNDZ L\ CKD DFEEE

KXk - HH
BORERE
FEREAHEE

BEORORY GRERGAHOMNTHEE)
@EDFL

R Eh AR Sk %2
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S MEMNEE - BELE
MRcL 2 BEE (ROMRE)

ARMEEEE RRELUZEOWERESE)
hogic & 3 WREE

BRI R %

EHMBEEO—B GIREMERE, > /70XR) CRIE)
WREOMERREB R

SMRTLR

PAEEMEFRER TR B
K BE
REg¥ER
FRE¥RRE
R R B
RISLARAEX

5. L2LadoERANICSEEY 05 PEERE TIX, BIRE{CHEER
B, REMoBLE, £5OBRELIC X 2 RIMEEE, BEL
EVETFONLS. T/, REMORBAZEGEREL EHVENOLE
BHbH. INHOKRBIZOVWTIE, BEROBILL 2D LLINT,
BEBHBOEZIIL WEAEDZ V. WThiZLs, RITROZLVWE
WEEEEOBREL /- L EOFREBEODWICIZ, —HoOTHKMEE
PRBH L BRI L A ETHIEOTRLZEBOFET A L0H, B
NI X A EREE L rOOIT I, HEICHLT S Z LROLN
5.

a4/

CKD BEORERZH.LICKEEF L. BAEEOENTEEDORRIC
$BL, ENICESLFEEROBRT, REBARHD D LEEH
1064% (ZEL, F£4 ZOFRHOEELHMLTWA., T hix, FE
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BO3INELEDIBEMELD BEV. EMBFAROTFED FEAI
SOVKRELRLRBILIBFETHY, EMBARATIR, BREGERER
DHEMRPHTL TV EOPERTHA ) b, CKD ITELFRKR
oW, TMREZBRYERFLZINDEIRETHS.
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RIRFRBEERFTPIVTZY
[CKBDRHBAZDFH

ZH¥ v ALY PEMRLRVS

XHF B - UL

EUSIC

EATPBE T LR L T 5 KRR T2 (end-stage
kidney disease, ESKD)B&E# 3t F P THE CH
mLTBH, 1990~2010 0 20 F£MTHHEOEHT
BEHIZI0.3FAL530 A, RT3 TAD
5210 FAE, EwS5EBIHMI3 EFRIATHS,
ESKD BETROUMEBOESHBEZ LI LBH L »
SHELLTHISNT W0, RERGHEME (glomer-
ular filtration rate, GFR)OBEETPRELOZR
»5, Wb s EMEBRESS (chronic kidney disease,
CKD) pSLMEA R POV AT THHSBEEDLL
HAhblz>T&7, AWMTI, ESKD D FHIEF &
LTGFR L REAHZVERRFTNVT I Y OBEER
WDOWTHR T 5.

M ESKD FHIEF & L Th GFR OE#%

GFR ki, BN 0 0B RRETCHAZINSM
BREERL, B¥IAERERCEHRELE L, ml/
2/1.73m? QEfITEENS, bHETGFR %2 1ERE
CHIEFT 2 CRA XV LB 27V T7 7 ABBET
ST ENT—NTFURAI Y- ThD, LeL,
DFERPCEETH Y, WBEY P, A2 EDE
HOBROBB TR, M7 Vv7F=r, £,
Mz E D, GFR2Z#HT 2L LTLUTOH OB
AushtTw3d, ZOXEAVWTHEHEL b D%

“HE3 GFR (estimated GFR, eGFR)” &IFEE,
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Cigarette Smoking and Progression of IgA Nephropathy

Ryohei Yamamoto, MD,” Yasuyuki Nagasawa, MD, PhD," Tatsuya Shoji, MD, PhD,?
Hirotsugu Iwatani, MD, PhD,” Takayuki Hamano, MD, PhD," Noritaka Kawada, MD, PhD,’
Kazunori Inoue, MD,;? Takuya Uehata, MD,? Tetsuya Kaneko, MD, PhD,?
Noriyuki Okada, MD, PhD,? Toshiki Moriyama, MD, PhD,?® Masaru Horio, MD, PhD,*
Atsushi Yamauchi, MD, PhD,® Yoshiharu Tsubakihara, MD, PhD,? Enyu Imai, MD, PhD,’

Hiromi Rakugi, MD, PhD," and Yoshitaka Isaka, MD, PhD’

Background: Multiple community-based cohort studies of mainly middle-aged and elderly popula-
tions have shown that cigarette smoking is a risk factor for chronic kidney disease. However, little
information is available about an effect of cigarette smoking on progression of primary kidney diseases,
including immunoglobulin A (IgA) nephropathy.

Study Design: Retrospective cohort study.

Setting & Participants: 971 of 1,001 patients with a diagnosis of IgA nephropathy in 3 major
nephrology centers in Osaka, Japan, between 1992 and 2005 who enrolled in the Study of Outcome and
Practice Pattern of IgA Nephropathy (STOP-IgAN).

Predictors: Smoking status and number of cigarettes smoked at the time of diagnosis using kidney biopsy.
Dose-dependent associations between cigarette smoking and outcomes were assessed in muttivariate Cox
proportional hazards models. Significantly different clinical characteristics between non-/past and current smok-
ers were controlled for using propensity score—based adjustment, stratification, and matching.

Outcomes: 50% increase in serum creatinine level as primary outcome. A composite outcome of a
100% increase in serum creatinine level or end-stage renal disease (ESRD) and ESRD alone as
secondary outcomes.

Results: During the median 5.8 years (interquartile range, 2.6-10.2) of the observational period, 117
participants progressed to a 50% increase in serum creatinine level and 47 advanced to ESRD.
Multivariate Cox proportional hazards models identified current smokers (HR, 2.03 [95% Cl, 1.33-3.10]
for primary outcome) and number of cigarettes at kidney biopsy (HR, 1.21 [95% ClI, 1.06-1.39] per 10
cigarettes per day) as significant predictors of outcomes. Propensity score—based models confirmed
these results. Tests for interaction showed that the association of current smoking with adverse
outcomes was stronger in those with lower compared with higher estimated glomerular filtration rates.

Limitation: Baseline smoking status was not verified using biochemical tests. Smoking status during
the observational period was unavailable.

Conclusions: Cigarette smoking, in a dose-dependent manner, was identified as a key prognostic
factor in IgA nephropathy. Smoking cessation should be encouraged as part of the treatment for IgA
nephropathy.

Am J Kidney Dis 56:313-324. Crown Copyright © 2010 Published by Elsevier Inc. on behalf of the
National Kidney Foundation, Inc. All rights reserved.

INDEX WORDS: Immunoglobulin A (IgA) nephropathy; cigarette smoking; dose-dependent effect;

progression; end-stage renal disease (ESRD); propensity score, interaction.

mmunoglobulin A (IgA) nephropathy was de-
scribed first by J. Berger in 1969 and is now
generally considered to be the most common
primary glomerulonephritis in the world.'* Al-

though multiple long-term observational studies
reported a wide range of kidney survival rates for
IgA nephropathy,*'® approximately 15%-25%
of patients with IgA nephropathy advance to
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end-stage renal disease (ESRD) within 10 years
of diagnosis. Impaired kidney function. protein-
uria, hypertension. and advanced histologic le-
sions have been identified as major prognostic
factors of progressive kidney failure.®” In addi-
tion to these conventional risk factors, several
recent studies have shown that atherosclerotic
metabolic factors, such as obesity,?' fasting tri-
glyceride level,”? insulin resistance,”* and uric
acid level,?’ are significant predictors of progres-
sive IgA nephropathy.

Cigarette smoking, which is a well-known risk
factor for atherosclerotic diseases, also has been
identified as a risk factor for the development
and progression of chronic kidney disease (CKD)
in community-based longitudinal cohort stud-
ies.’*** In these studies, causes of CKD were
heterogeneous, including patients with diabetes,
nephrosclerosis, and other diseases, and it conse-
quently was uncertain whether every kidney dis-
ease was equally vulnerable to cigarette smok-
ing. Some studies implied that the relationship
between cigarette smoking and kidney impair-
ment varied among underlying kidney dis-
eases.™

When it comes to primary glomerulonephritides,
little information is available about an influence of
cigarette smoking on their renal prognosis. Al-
though Orth et al*® reported a dose-dependent
association of smoking and ESRD in a matched
case-control study of 108 patients with IgA ne-
phropathy and 96 patients with autosomal domi-
nant polycystic kidney disease, their analyses did
not control for critical confounding factors, such
as urinary protein excretion and estimated glomer-
ular filtration rate (eGFR). Therefore, they failed
to demonstrate an independent association of
cigarette smoking and renal prognosis in IgA
nephropathy. Because previous community-
based cohort studies were based entirely on
middle-aged and older participants with normal
or nearly normal kidney function, it remains to
be confirmed that their result also is true in IgA
nephropathy, which occurs most commonly in
the second and third decades of life** and has a
wide range of kidney function at diagnosis. Few
reports showed a relevant association between
cigarette smoking and renal prognosis in IgA
nephropathy, and if so, another point that re-
mains to be elucidated is whether patients with
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IgA nephropathy with early and advanced stages
are equally vulnerable to cigarette smoking.

The aim of the present study is first, to exam-
ine whether cigarette smoking had a deleterious
impact on the progression of IgA nephropathy in
a dose-dependent manner independent of conven-
tional prognostic factors, and if so, second, to
assess whether cigarette smoking was a predictor
of progression of IgA nephropathy at both early
and advanced stages. This multicenter observa-
tional cohort study was organized by a research
group for the Study of Outcome and Practice
Patterns of Primary IgA Nephropathy (STOP-
IgAN) based on 3 major nephrology centers in
Osaka, Japan.

METHODS

Study Population

Between January 1992 and December 2005, a total of
1,001 patients 15 years or older were given a diagnosis of
IgA nephropathy using kidney biopsy in Osaka University
Hospital, Osaka General Medical Center, and Osaka Rosai
Hospital. The diagnosis of IgA nephropathy was made by
detection of mesangial deposits staining predominantly for
IgA in immunofluorescence studies in patients without evi-
dence of systemic lupus erythematosus, Henoch-Schonlein
purpura, chronic liver diseases, and rheumatoid arthritis.
After excluding 30 patients (3.0%) with missing data for the
covariates of interest except for the number of cigarettes
smoked at the time of diagnosis using kidney biopsy, 971
patients with IgA nephropathy were enrolled in the present
study and followed up until June 2009. The study protoco}
was approved by the ethics cormnmittees in Osaka University
Hospital, Osaka General Medical Center, and Osaka Rosai
Hospital.

Covariates

Baseline clinical data at diagnosis using kidney biopsy,
including age, sex, body mass index, hypertension (systolic
blood pressure =140 mm Hg, diastolic blood pressure =90
mm Hg, or any antihypertensive medication), serum creati-
nine level, CKD stage®’ based on GFR estimated using the
4-variable Modification of Diet in Renal Disease (MDRD)
Study equation (éGFR = 175 X Creatinine [mg/dL]™'!%* X
Age [y} ~®2%3 [x 0.742 if female]),* serum total cholesterol
level, serum uric acid level, urinary protein excretion, smok-
ing status (current, past, or nonsmokers), and, in the case of
current smokers, number of cigarettes smoked daily at the
time of the kidney biopsy, were collected from medical
records. In 2 facilities, serum creatinine was measured using
the enzymatic method during the entire observational pe-
riod, whereas creatinine measurement was changed from the
Jaffé method to the enzymatic method in November 1995 in
1 facility. Using sera from 648 patients in the facility, the
correlation coefficient r between creatinine values measured
using the Jaffé method and the enzymatic method was 0.998,
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and the least squares method determined the predictive equa-
tion: creatinine (cnzymatic method) = 0.94 X creatinine (Jaflé
method) — .25, Thus, creatinine values for 205 patients
with a diagnosis of IgA nephropathy before November 1995
in the facility were calibrated using this equation. CKD
stage™” was classified into 3 subgroups: stage 1, eGFR =90
mL/min/1.73 m?; stage 2, eGFR of 60-89 mL/min/1.73 m*;
and stages 3-5, eGFR <60 mL/min/1.73 m®. Antihyperten-
sive drugs were renin-angiotensin-aldosterone system
(RAAS) blockers (angiotensin-converting enzyme inhibi-
tors, angiotensin II receptor blockers, and aldosterone recep-
tor blackers), calcium channel blockers, a-blockers, B-block-
ers, and thiazides. Smoking status was based on a
questionnaire filled in at admission for kidney biopsy. Accord-
ing to the number of cigarettes smoked at the time of
diagnosis using kidney biopsy, current smokers were classi-
fied into 2 groups: those smoking 1 pack daily or less (1-20
cigarettes daily) and those smoking more than I pack daily
(>20 cigareties daily). Nonsmokers and past smokers were
combined into a single group (non-/past smokers) because
the number of past smokers were very small (n = 31) and
one of the main interests of the present study was a dose-
dependent association between kidney outcomes and num-
ber of cigarettes smoked at time of diagnosis using kidney
biopsy. Considering the relatively high recumrence rate of
smoking,*”*' combining the groups of past and nonsmokers
will tend to bias toward the null.

Therapeutic interventions, including use of RAAS block-
ers and immunosuppressants, including corticosteroid and
other agents that were initiated within 1 year of kidney
biopsy, also were collected from the medical records.

Outcomes

The primary outcome measures of the present study were
time from kidney biopsy to 50% increase in baseline serum
creatinine level before ESRD. Secondary outcomes con-
sisted of a composite outcome of 100% increase in baseline
serum creatinine level (namely, doubling of serum creatinine
level) or development of ESRD requiring renal replacement
therapy and development of ESRD alone. Death before
these outcomes was regarded as being censored. Serum
creatinine was measured as required according to the clinical
needs for each patient. Patients were followed up until June
2009 and censored at death before ESRD or on the last day
of serum creatinine measurement before June 2009.

Statistical Analysis

Differences in clinical characteristics between non-/past
smokers and current smokers were compared using ¢ test,
Wilcoxon rank-sum test, or x° test, and those between
matched pairs of non-/past smokers and current smokers
were compared using paired ¢ test, Wilcoxon signed rank
test, or Mantel-Haenszel test, as appropriate. Cumulative
probability of the outcomes was estimated using the Kaplan-
Meier method. To determine prognostic factors indepen-
dently associated with outcomes, potential covariates were
examined using log-rank test and/or univariate and multivar-
iate Cox proportional hazards models. Potential confound-
ing by facility was accounted for by stratifying on facilities.
The assumption of proportional hazards for covariates was
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tested formally by calculating the slope of the scaled Schoen-
feld residuals on time.

To control for significant differences in clinical character-
istics between non-/past smokers and current smokers, we
used a propensity score, an estimated probability of being a
current smoker, given the observed confounding variables.™*
The propensity score for each patient was calculated in a
separate multivariate logistic regression model including
baseline clinical characteristics: facility, age. sex, body mass
index, hypertension, serum creatinine level, urinary protein
excretion, serum total cholesterol level, and serum uric acid
level as independent variables. Calibration was assessed
using Hosmer-Lemeshow goodness-of-fit test. The area un-
der the receiver operating characteristic curve was calcu-
lated to assess the predictive ability of the propensity model.
After calculating the propensity score for each patient, 3
kinds of propensity score-based models were constructed to
assess associations between current smokers and outcomes.
(1) Adjustment for propensity score: propensity score was
incorporated as an independent variable into the multivariate
Cox proportional hazards models stratified on facilities. (2)
Stratification on propensity score: propensity score was
categorized into quartiles and hazard ratios (HRs) for covari-
ates were calculated using the multivariate Cox proportional
hazards model stratified on the quartiles of propensity score.
(3) Matching by propensity score: each current smoker was
matched to non-/past smokers with the closest propensity
score at a ratio of 1:1 without replacement, using a standard
greedy matching algorithm with a caliper width of 0.2
standard deviation of the logit of the propensity score.*?
Survival curves of current and non-/past smokers were
compared using log-rank tests and univariate Cox propor-
tional hazards models stratified on matched pairs.

To assess whether an association between smoking status
and outcomes was different in patients at earlier and ad-
vanced stages of IgA nephropathy, effect modification be-
tween smoking status and serum creatinine level at kidney
biopsy was explored by inclusion of interaction terms in the
multivariate Cox proportional hazards models stratified on
facilities.

Normally distributed continuous variables are expressed
as mean * standard deviation, and non-normally distributed
continunous variables, as median and interquartile range.
Categorical variables are expressed as number and propor-
tion. P < 0.05 is considered statistically significant. All
statistical analyses were performed using STATA, version 10
(STATA Corp, www.stata.com).

RESULTS

Total numbers of non-, past, and current smok-
ers were 714 (73.5%), 31 (3.2%), and 226
(23.3%), respectively. For 844 patients 20 years
or older, numbers of non-, past, and current
smokers were 203 (55.8%), 22 (6.0%), and 139
(38.2%) in 364 male patients and 391 (81.5%), 9
(1.9%), and 80 (16.7%) in 480 female patients,
respectively. Clinical characteristics of all 971
patients are listed in Table 1. Compared with
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Table 1. Clinical Characteristics of 971 Patients With igA Nephropathy
Non-/Past Smokers Current Smokers P
Sample 745 (76.7) 226 (23.3)
Baseline characteristics
Facility A 217 (29.1) 50 (22.1)
Facility B 396 (53.2) 128 (56.6) 0.1
Facility C 132 (17.7) 48 (21.2)
Age (y) 31 (22-46) 34 (25-48) 0.001
Men 286 (38.4) 144 (63.7) <0.001
Body mass index (kg/m?) 222+ 3.6 229 + 35 0.005
SBP (mm Hg) 121 = 17 124 = 18 0.02
DBP (mm Hg) 74+ 13 76 = 14 0.2
Use of antihypertensives 119 (16.0) 51 (22.6) 0.02
Hypertension 211 (28.3) 87 (38.5} 0.004
SCr (mg/dL) 0.72 (0.60-0.90} 0.86 (0.70-1.00) <0.001
eGFR (mL/min/1.73 m?) 105 = 34 96 = 28 <0.001
CKD stage 1° 499 (67.0) 133 (58.9}
CKD stage 2° 189 (25.4) 71(31.4) 0.08
CKD stages 3-5° 57 (7.7) 22(9.7)
Urinary protein (¢/d) 0.37 (0.16-0.79) 0.54 (0.23-1.21) <0.001
Total cholesterol (mg/dL) 193 + 42 202 + 54 0.008
Uric acid (mg/dL) 54+15 6.0*186 <0.001
Therapeutic interventions within 1 year
of kidney biopsy
RAAS blockers 305 (40.9) 106 (46.9) 0.1
Immunosuppressants 201 (27.0) 65 (28.8) 0.6
Outcomes
50% 1 SCr 75(10.1) 42 (18.6) 0.001
100% 1 SCror ESRD 51 {6.9) 30(13.3) 0.002
ESRD 27 (3.6) 20(8.9) 0.001
Death before ESRD 2(0.3) 3(1.3) 0.05
Observational period (y) 5.9 (2.8-10.3) 5.1(1.8-9.1) 0.03

Note: Continuous variables are expressed as mean * standard deviation or median (interquartile range). Categorical
values are expressed as number (proportion). Conversion factors for units: SCr in mg/dL to umol/L, X88.4; GFR in
mb/min/1.73 m? to mL/min/1.73 m?, X0.01667; total cholesterol in mg/dL to mmot/L, X0.02586; uric acid in mg/dL to umol/L,

X59.48.

Abbreviations: CKD, chronic kidney disease; DBP, diastolic blood pressure; eGFR, estimated glomerular filtration rate®®;
ESRD, end-stage renal disease; IgA, immunoglobulin A; RAAS, renin-angiotensin-aldosterone system; SBP, systolic blood

pressure; SCr, serum creatinine.
aStage 1 CKD is 8GFR =90 mL/min/1.73 m2.
bStage 2 CKD is GFR of 60-89 mL/min/1.73 m?.
°Stages 3-5 CKD have eGFR <60 mL/min/1.73 m?,

non-/past smokers, current smokers were signifi-
cantly older, male predominant, and hyperten-
sive; had lower ¢GFRs; and were more protein-
uric, hypercholesterolemic. and hyperuricemic at
kidney biopsy. For 209 current smokers (92.5%)
who reported the number of cigarettes smoked
per day at the time of diagnosis by kidney biopsy.
66 (31.6%) patients smoked 1-10 cigarettes daily;
93 (44.5%) patients. 11-20 cigarettes daily: 30
(14.4%) patients, 21-30 cigarettes daily; and 20
(9.6%) patients. 31 and more cigareties daily.

During a median 5.8 years (interquartile range,
2.6-10.2) of an observational period, 117 patients
(12.0%) developed a 50% increase in serum
creatinine level before ESRD, 81 paticnts (8.3%)
had a composite outcome of 100% increase in
serum creatinine level (n = 80) or ESRD (n =
1), and 47 patients (4.8%) developed ESRD. No
patient progressed to ESRD before developing a
50% increase in serum creatinine level. Five
patients (0.5%) died before ESRD of acute coro-
nary infarction, subarachnoid hemorrhage. sud-
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Table 2. Predictors of Progression of IgA Nephropathy
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Outcomes

50% 1 SCr

100% t SCr or ESRD

ESRD

Baseline characteristics

Age (/10y)
Male

Body mass index (/1 kg/m?)

Hypertension®

1.40 (1.22-1.59)°
1.60 (1.11-2.32)°
1.05 (1.01-1.11)¢
2.42 (1.68-3.49)*
2.74 (2.25-3.33)*

1.29 (1.11-151)°
1.65 (1.06-2.57)°
1.06 (1.00-1.12)°
2.92 (1.87-4.56)*
3.37 (2.59-4.37)°

1.26 (1.03-1.53)°
1.48 (0.83-2.65)

1.08 (1.01-1.16)°
3.57 (1.96-6.50)
4.46 (3.07-6.48)

SCr (/0.5 mg/dL)

Urinary protein (/1 g/d}

Total cholestero! (/20 mg/dL}
Uric acid (/1 mg/dL)

Current smokers®

No. of cigarettes {/10/d)**

Current smoking level
1-20 cigarettes/d®!
=21 cigarettes/d®'

Therapeutic interventions within 1 year

of kidney biopsy
RAAS blockers 1.96 (1.35-2.86)"
Immunosuppressants 1.07 (0.70-1.61)

1.53 (1.40-1.67)*
1.22 (1.14-1.30)"
1.46 (1.31-1.63)°
2,25 (1.53-3.29)*
1.40 (1.25-1.59)*

1.42 (0.86-2.33)
4.65 (2.8-7.58)

1.58 (1.44-1.75)*
1.23 (1.14-1.33)
1.47 (1.29-1.67)*
2.27 (1.44-3.57)*
1.47 (1.28-1.70)°

1.62 (1.44-1.82)
1.28 (1.17-1.39)
1.62 (1.87-1.92)
2.77 (1.55-4.94)°
1.50 (1.26-1.78)"

1.32 (0.72-2.44)
5.22 (3.00-9.10)*

1.68 (0.79-3.58)
6.04 (2.99-12.2)

1.93(1.23-3.03)°
1.18 (0.72-1.93)

2.04 (1.12-3.69)°
1.44 (0.78-2.65)

Note: Analysis based on univariate Cox proportional hazards models stratified on facilities; values shown are hazard ratio

(95% confidence interval).

Abbreviations: ESRD, end-stage renal disease; IgA, immunoglobulin A; RAAS, renin-angiotensin-aldosterone system;

SCr, serum creatinine.
*P < 0.001.
bp < 0.01.
°P < 0.05.

9Defined as systolic blood pressure =140 mm Hg, diastolic blood pressure =90 mm Hg, or any antihypertensive

medication.
“Non-/past smokers were set as a reference.

'Based on the data from 954 patients because of missing number of cigareties/day at kidney biopsy in 17 current smokers.

den death, lung cancer, and myelodysplastic syn-
drome.

In the entire cohort, cumulative probabilities
of a 50% increase in serum creatinine level, the
composite outcome of a 100% increase in serum
creatinine level or ESRD, and ESRD were 0.07
(95% confidence interval [CI], 0.05-0.09), 0.05
(95% CI, 0.04-0.07), and 0.04 (95% CI. 0.03-
0.06), respectively, at S years after kidney bi-
opsy: 0.18 (95% CI. 0.14-0.21), 0.13 (95% Cl,
0.10-0.16). and 0.08 (95% CI. 0.06-0.11). respec-
tively, at 10 years: and 0.33 (95% CI. 0.27-0.41),
0.20 (95% CI. 0.15-0.26), and 0.10 (95% CI.
0.07-0.14), respectively, at 15 years. Log-rank
test and univariate Cox proportional hazards
model showed that current smokers were signifi-
cantly associated with primary and secondary
outcomes, along with age, body mass index,
hypertension, serum creatinine level, urinary pro-
tein excretion. total cholesterol level. and uric

acid level at kidney biopsy and use of RAAS
blockers within | year of kidney biopsy (Table 2;
Fig 1). Multivariate models identified current
smoker as one of the significant predictors of out-
comes, in addition to serum creatinine level, uri-
nary protein excretion, and total cholesterol level at
kidney biopsy (Table 3).

To control for significant differences in clini-
cal characteristics of non-/past smokers and cur-
rent smokers (Table 1), we computed propensity
score using the logistic regression model with
current smoker as the dependent variable. The
model] was well calibrated (Hosmer-Lemeshow
goodness-of-fit test, P = 0.3) and had moderate
discrimination in determining smoking status
(area under the receiver operating characteristic
curve = 0.676). In each quartile of propensity
score, clinical characteristics were well bal-
anced, except for baseline total cholesterol level
in the fourth quartile (non-/past smokers, median



