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oy be—/VEEDORE, Q)FDEME BIEL LIZAREREIZCLH1EE -15E
ok, QERFREAEE OEFIC L5 EHMORAERE, @), = hae—/VE
BEMESRVWBARIIHTEI R 7Ly M FOBBEEREMFOEIREZE T
TORBEHEHEINSCHEE AL EOEKE, 28 TH D,
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NT XY VT F = E>300 mg/eCr, HE 2 [B]) , MEEDESSE, HARERED O
OMEEIERERE . @ 4 DOMEESIHEAS NV FTHoTe, EMEEE L. TEIR
PR (CHD) EMMZEF % A N N &2 KRIMAE BN, BRVERERIE 2 1~
v ET D BB, FERIBREBEERIEZ A X b & T AMEEE 1 R TR
& HHLMEIE > b ONEIEER 2 4 X2 b & T A MEBUE 2 IRT IR o5E S
iz, RIMEEBHEE T, IERRFEERES (E 2 V7 F =2 1.3mg/dL LA
FogkEE, 27 o —BREEH) , RILEEREE FOUE. OHFEZE, MEE,
MdimAe, JMZEke, B, TIA, ASO). FEMERFMEEIEIE (RiEER = X
T u—/ViiE, I REEnE) SRSz, BIEBE T, £ 58T
RGNV T R 7 LT F = He>150mg/eCr GEfE 2 B) ObH o, BILOIE
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1. IDCS (Z&h0 L7 59 sk D45

¢ University hospital
s General hospital




2. IDCS B BE 2033 AD& Gk « B0 1T LB ORI

No. unretrieved
case records
fear 1 13
Year2 40
Year3 40
Year 4 47
YearS 28
Year 6 358
Year 7 33
Year § 30

‘ 2033 patients with type 2 diabetes

|

Control group
N=1016

Intervention group
N=1017

Followed m vear 8: 624
stracted mformed consent: 40

Died: 43

Followed in year §: 681
Retracted informed conzent: 40
Died: 34

No. unretrieved
case records
Year1 10
Year2 24
Year3 29
Year4 31
Year5 33
Year 6 32
Year 7 28
Year 8 33




X 3. FEZ RRA 2 N EICREENT-EBITTEEM

Nephropathy group
(N=1607)

Not included in any groups

(N=54)
Macroangiopathy group Retinopathy-incident and
(N=1771) retinopathy-progression groups

(N=1221+410)



4.7 V) AT TP TETF L SN IREEHER

Coronary heart
disease
- Stroke
Without any
complications

Non-cardiovascular
mortality

Incidence of Overt nephropathy

retinopathy

Progression of
retinopathy
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3 1.JDCS OF — X INEEIA H

A= 2 T A 2(1995)

1996 to 1999

5 €K (2000)

2001~
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*RE, B, B, fmE, ZEELE, HbAc, 1AV CATF R, FE (62 [E)

17 L7 F =2, BUN, RT7NVT I, RTINVT I (FE1[E)



2. IDCS IZRBIT D WERB A IHEFR AR

NN B M
1000 A4E
1000 AN4E 1000 AN%E
L. TEIEEK L. FEIEEK " RIEH B0 RIE
N H72 0 FEFER N H7 0 FERER N =
B TR T 08 HELIE F 1221 325 38.27 671 165 34.77 550 160 42.70
B PR 973 W e HE B 410 65 13.88 207 28 17.03 203 37 10.47
TR B E S E 1607 96 8.48 842 56 9.47 765 40 7.40
OB R RIS IE 1771 163 21.09 940 104 17.65 831 59 24.75
KRIETS 2033 98 7.11 1087 61 8.39 946 37 5.68




# 3. AAA 2 BIBERFEEE (JDCS & J-EDIT) 128 AERFSMHED Y 2 7 K+

TEENIR LR B JipiZ A FE 0 L AE

~ ~ N e

— K 95%{EHEX p — R 95%[EHE X P — R ;

L B b "
P (&/5) 041 024 070 <0.01 046 029 073 <0.01 0.55 029 1.04 0.07
il (+10 %) 138  1.02 1.85 0.04 1.55  1.17 206 <0.01 244 170 3.50 <0.01
HbAc (+1 %) 122 1.02 145 0.03 123  1.04 144  0.02
BMI (<18.5/18.5-25 322 140 737 0.1
kg/m?)
BMI (>25/18.5-25 1.16 060 221 0.66
kg/m?)
IVHEEAIME (+10 mmHg) 1.13 098  1.31  0.10 1.16 1.00 133  0.045
NHDL-C (+1 mmol/L) 1.56 126 193 <0.01 138  1.10 1.74  0.01
DEME (HY/7RL) 1248 377 4129 <0.01
BERE (bY /L) 1.67 1.00 281 0.052 2.11 1.04 426 0.04
RIRE IATEE) & 0.63 039 1.01 0.053 0.57 033 101 0.054

(>3.8/<3.8METs-h/wk)




3. BARAN 2 BUBERFEEE (JDCS & J-EDIT) 2B AERFAGED Y A7 R+ (Fx)

TEMEBE B R S e E

NP s

— K 95%[E3HX p — K 95%(EHE X [ p

e te
HFlin (+10 5%) 1.16 104 130 0.01
HbAc (+1 %) 128 1.08 1.53 0.0l 132 125 140 <0.01
TRIRHIM (+1 4F) 1.04 1.03 1.06 <0.01
BMI (<18.5/18.5-25 0.67 043 1.03  0.07
kg/m?)
BMI (>25/18.5-25 122 099 149  0.06
kg/m?)
IMEHAIMAE (+10 mmHg) 1.14 097 133  0.11
XTI I v 3.02 216 423 <001 .11 1.01 122 0.03
J VT FmvH (F1LE
L)

DEME (Bbv/sL) 554 074 4149 0.10
BaERE (bY/7L) 218 128 371 <001
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(ERBEBEEETERA KRR EIIEEE)
wIEMRmEE
HAAN 2 BERFREREICBITA2EEEENMAOELFEIRE
WNZFET R L ZOEREFICEET SR A%
(Japan Diabetes Complications Study; JDCS)

PERFBIE (BE)

STEEE (LERFEREEHEEF—)
RISl BEERREPDIZ 7V =y )

X I

“HERIB ISR B B A OHE ORI TS & ERMGICE 9 5828 (ODCS) !
X2 E 59 BT OFERFEMMER (EIZKFREECREREEORERFR) 128
T HETEIEL T2V EARAN 2 B RIF B 2033 4 (8 59 &%, 21 47%)
% 1996 FE0> HIBHR L TV 5 KREUREEIRIFZE CTHh 5.2 D IDCS 75, BIEIZE L T
2012~2014 FEEEIZHA G L TE 2 b DA RET 5.

BEOERREREIL, RT7 A7 Iy (RER) O E BHIEGFR)DET T
b5, 2014 EIHEAREEELNRE LI-FEHNE * 2 0BENLIER SN
TWVW5. BEZFEER S TOHHEANLBITEANBELED 1998 EOARMTHE
17 R>TALW.LTEER- T, R7 AT I (REA) OB L BHEE(GFR)
DR T ZIET 52 LB CEET, TNODORFEZHLNCTSH I IR
XREEDIHDHZELTHS. IDCS BIEHIZE DB SN DT 21T TE T,

L RTNT I AW LB T VT I VRBEICE L T

AAAND 2 BIERFBEFIZBNC, EFBIURERBET VT I VRN
BEET VT I U RSOBATER LOBER T 2R Lz, %1%, IDCS oS
F (AARAND 2 BUERFEE 2033 i, 40~70 %, HbAlcfE>6.5%) Db,
BEEER DT NVT 2 -7 LT F = (UACR) <150mg/gCr C, BEFREEAVINIR
FIIEBR B DR ZFRD 2 1558 B (58.5+6.9 &%) ThHD. AT T
%, UACR Z 1 €EIZ 2 HEM L, EE 717 2 VR (UACR<30mg/g) %7213k
ERMETNT 2 R (UACR 30~150mg/g) M SEEMET VT I R (UACR>




300mg/g) FAE~NDBITBLOED ) 27 RF 2 Lz, 8 F£%E TOBHH
FMIOBEMET V7 IV IROFEENE 74 ] (4.8%) T, FIEZHRIT 6.67,71,000 A - 5
IR CTH oz, —JF, BERMET VT I VRHITIEE T VT IV REILY
bABEICE 2Tz (1.85% vs0.23 % ; BERMET VT I VREIONTF— Rk
8.45, p<0.01) . TA TAZAN~DINADFRITA L TR0 (AF—
i 1.01) . BUEREOMERET & LTT AT 2 VRAEME, HbAle NE1E,
I KM E S, BREN B bz, BRENICIE, HbAlc fE<7.0% 2% 5
FREFAE D P — REGIE, HbAlc fE 7~9% T 2.72, Z9% T 581 ThHh-o7= (W
FTHIb p<0.01) . UUHEEMLE (SBP) fE<120mmHg (24 2 BIEFR LD NP —
REGIE, SBP fE 120~140mmHg T 2.31 (p=0.06) , =140mmHg T 3.54 (p<<0.01)
Thole. WIEIIBE~DEROFER I AIEFThole (NN — RN 1.99,
p<0.01) . Wiz, BEIFORE —MET VT I VREED 452 FIF D 303% 08 <
30 IZIEEAl (remission) L7z.

1. SERORBBERICBIT AHEET VT I VIRBIEICHE R 5 2 5K+
a. UACR, b. Hbalc, c. SBP, d. smoking.

Fig. 1 Kaplan-Meier curves for
progression to overt nephropa-
thy according to: UACR (a),
HbA | levels (b), SBP (c) and
smoking status (d). a The
hazard ratio for the low-
microalbuminuric group

(solid line) was 8.45 (95% CI
4.97-14.38, p<0.01) relative to
the normoalbuminuric group
(dashed—dotted line). b The
hazard ratio of HbA;. fora
range of 7-9% (solid line) and
for 9% (dotted line) was 2,72
(95% CI 1.22-6.03, p<0.01) .
and 5.81 (95% (;I 2.49—!3:35. 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
p<0.01), respectively, relative to Time f domisati ) domisati

an HbA . of <7% (dashed—dot- ime from randomisation (years) Time from randomisation (years)

ted line). ¢ The hazard ratio for
an SBP of 120-140 mmHg
(solid line) or >140 mmHg
(dotted line) was 2.31 (95% CI
0.96-5.54, p<0.06) and 3.54
(95% CI 1.50-8.40, p<0.01),
respectively, relative to an SBP
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of <120 mmHg (dashed-dotted
line). d The hazard ratio for
current smoking (solid line)
was 1,99 (95% CI 1.24-3.18,
p<0.01) relative to past
smoking or never smoked
(dashed—dotted line)

0.1 0.1-

0.05 4 0.05

1 - Probability of overt nephropathy ©
1 — Probability of overt nephropathy €.
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ER

HARNBERFOIEET VT I VREBIOEERBET VT I VR RTV
T IV VT F =2 <150mg/gCr) M BB T LT X VR DFEREIL0.67%/4F- & v
IEMETH 7. UKPDSTOEREREILX, EFETNLNTIVRERNOMET VT
IVRN2.0%, BET VT I VRPOERARN28% EHREINTNDHI L L
B35 e, WHZERETH L0005, iz, BET LT I VR~OER~
DY R RFNYPDOT VT I R, HbAle, NWHEHIME, BEDI>THD Z
ENFHER S NIRRT, BT TV A HERFEBRE O2F 73 BRI EREE
EZZLTCTNTIVREBIEL, EFETNLVTIVRMEET VT I VRO
BERBENCIEE 2 GO E, BT LT I VRAOEITHEY, OV TIEER
& MEBITCBITTDRENES Z L2 HFSES. BEOREIL, WES
HECBMEEZ BREL, SHICRMMNOEEZMABL CTBEOREZDLDEF
B53 B EERIZ /- TE T2,

0. AARA2 RBERFICBITAEET VS I VRRBE L BREETICHT 58
JRIFHEERE S L OB T L7 I VR DOEE *IDCS W T & —

W OIENTIE, FERFIEESHEREOBELZHALNCT A2 HNE L.
WEPRFIA/NILAEELL 3 DFF(E L, F1UIHER IR HBIE (diabetic r etinopathy, BL T
DR) & $E R BHE (LA T BIE) B L OB RIRMHRIEE Th 2 . BIEDRIRAIZETIC
X DR OHFEENE A & SNAR, £ OFAEEECEMEBROFEMIIRERATH
5. Bl ZIXERKROE TIX, DR OFFELRWERMET V7 I U RBOFERFEE

B0, EFTNATIVRMTH- CTHEERBEEMEEZ AT 2HERRR
FEERBR LIV TAHI EHE0.285 BIOMCKANER T VT I R 1 BUBERFEA
FIZBWT, DR ZHL2VEDIROTD 36% ThHolc b bWESNTND >,
iz, ARMERET ORERFEEEDMESRBZZ 21T o TWRWVE W 5 IRIL
H LIELIEA LN D720, ZOFHABEEDERO - OIIXMEAR L.

BIED B2~ — b —ThAMET VT X IR (microalbuminuria, 2L MA)
X, EMETATIVROY R 77 2 Z—ThHY S, Bk 1 BUERE T
MA ZEF T2 bDOOHITITEHMICBERENMET T DEMNFIET 2 2 & M HEH
ENTVS L L, BEICBHEIENET 5 X 9 /28H I DR OEERE VD
Dy, EORENEREZDODOBAIT I TRV E72, DR & BEDFREIZIIAT
DDOBEENRH DD, EBHLOENREBIIRHET LD, EL0Nh—FRb 95—k




DOIFEEIRIZEET D00, 72 EIWIRHADEETH D,

UTHE, DR ASBESRIGICRT AT P ok REE O ORE L BHET S L0 D
BibH 0, BEET VT I VRBEL OBEEIRATHS. LBEREOEE
PEDVEE &, MA bEEEDTEMET VT 2 VRA~DBITOH2 B, NIk
EHDLWIMEBEO—H—L LTOEBRENEB SN TS, LEN-ST,
S DOPERIFTEE D MA ° DR OFEIC L 57 V7 2 VROBBEMET VT
VIR DIIED DT BHEREIET, FICIEENOOMEBEEEZHRT I EDE
TIIRENWEE X T-.

T, BMmESOHER OMERE (FFZ DR EBEMET AT I VIR, EbIC
BB T OBhE) AT~ IRETE T 5728, IDCS BEREF TV TEME
TNT I UROFIER L OB T 2B L, MA 33 X U'DR OS54 8] 52
WTAZ EREM L.

JDCS #aB 43 2,033 AD H 5, ACR 28 150 LT T, %2 DR AEHliCT& 7=
2 BUPEPRIG RS 1,475 NE TR & U=, BIEBMRIFD MA OF RS XL UVDR
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Figure 1—The annual increase rate of UACR and decline rate of eGFR in each group. Dotted line,
both normal; dash-dot line, retinopathy only; dashed line, albuminuria only; solid line, both
abnormal. A: Two microalbuminmaric groups showed a striking increase in UACR during the
8-year ohservation, although UACR in the two normpalbuminuric groups gradudly increased
more or less. B: The eGFR decline rate in the MA(DR4+) group was significantly faster than that in
the other three groups.
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OBJECTIVE - This study addressesw hetherd iabeticr etinopathy (DR)a nd
microalbuminuria in type 2 diabetic patients is related to renal structural injury pattern
and can predict the functional development of DN.

RESEARCH DESIGN AND METHODS - We examined 32 type 2 diabetic patients by
percutaneous r enal bi opsy ( 23 m en, age49 +£10 yrs, know n dur ation 134 8 yrs
[mean+SD], 20 pa tients ha d D R, 17 nor moalbuminuria [ NA], 15 microalbumiuria
[MA]] divided into 4 gr oups according to the presence or absence of DR and M A:
NA(DR-), NA without DR ; NA(DR+), NA with DR; MA(DR-), MA without DR; and
MAMDR+),M Aw ithD R.E lectron m icroscopic m orphometric analyses gave
quantitative g lomerular s tructural ¢ hanges in cluding me sangial f ractional v olume
[Vv(Mes/glom)]. Light microscopy tissues were categorized as: CI, normal/near normal
renal s tructure; C II, t ypical d iabetic glomerulopathy; C III, a typical i njury p atterns.
Patients were followed up f or 6.2 + 3.5 years, and annual G FR and urinary albumin
(UAE) measurements were performed.

RESULTS - Vv(Mes/glom) correlated with urinary albumin fraction in patients with DR
(r=0.46, p<0.05) but not in patients without DR. A1l of the M A(DR+) patients w ere
categorized as CII with significantly different histological patterns among all 4 groups.
Vv(Mes/glom) was higher in NA(DR+) and M A(DR+) than in NA(DR-). GFRs were
lower in MA(DR+) and GFR decline / yr was faster in MA(DR+) thah in NA(DR-) and
NA(DR-+) during follow-up. Stepwise regression analysis showed that the categorization
using both DR and MA affected GFR decline (F=7.02, p<0.05).

CONCLUSIONS - Type 2 di abetic patients with DR and M A showed typical diabetic
glomerulosclerosis and progress renal dysfunction. Therefore, both DR and albuminuria
should be considered to determine whether or not renal function progresses in type 2

diabetic patients.



