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Kidney and Pancreas Transplantation in Diabetic Patients

Izumi NYUMURA, Tetsuya BABAZONO, Michino MUGISHIMA, Naoshi YOSHIDA,
Kiwako TOYA, Toshihide HAYASHI, Ryotaro BOUCHI, Ko HANAI,
Nobue TANAKA, Akiko ISHII and Yasuhiko IWAMOTO

Department of Medicine III, Tokyo Women's Medical University School of Medicine

Kidney and pancreas transplantations are considered to be curative for end-stage renal disease (ESRD) and
type 1 diabetes, respectively; however, there is a critical shortage of organs for such transplantations in Japan.
We examined clinical outcomes in diabetic patients undergoing kidney and pancreas transplantations at our hos-
pital.

A total of 181 diabetic patients received kidney transplants between January, 1986 and October, 2010, includ
ing 7 patients who received a second kidney transplant, making it a total of 188 transplants. Ten-year patient and
graft survival rates were 79.5 and 53.8%, respectively; these survival rates were higher than those reported for
diabetic patients undergoing chronic dialysis.

Between December, 1990 and October, 2010, 25 patients with type 1 diabetes received a pancreas transplant;
18 patients underwent simultaneous pancreas/kidney transplantation and 7 patients received a pancreas trans-
plantation following kidney transplantation. Three-year patient and pancreas graft survival rates were 100 and
92.9%, respectively (analysis restricted to patients receiving grafts from a brain-dead donor).

These results demonstrate that kidney and kidney/pancreas transplantation are suitable options for dia-
betic patients with ESRD and type 1 diabetic patients with ESRD, respectively. Prognosis for patients receiving
such transplants may be superior to that for patients maintained on chronic dialysis.

Key Words: diabetic patient, pancreas transplantation, kidney transplantation
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Table 1 Primary diagnosis of chronic kidney disease in patients
undergoing kidney transplantations in JAPAN in 2008 quoted from

ref. 3.

Primary Diagnosis

Living kidney

Deceased kidney

Glomerular nephritis
Diabetic kidney disease

Generalized disease (except diabetes)

Hereditary nephritis

Kidney and urinary tract disease
Vascular nephropathy
Hypertension

Interstitial nephritis

Other

Unknown

Blank

448 (46.1%) 124 (59.0%)

1.8% 7( 3.3%)

All

(

155u56%) 2 ( 5.7%)
1(1.1%) 1( 05%)
66 ( 6.7%) 8 ( 86%)
M(%% 0 ( 48%)
( 26%) 5(24%)
(37%) 1( 05%)
2 ( 1.2%) 3( 14%)
8 ( 1.8%) 3( 1.4%)
136(1379& 26 (12.4%)

8 ( 1.83%)

( )

991 (100% 210 (100%)

& LT, EEE (MPLEN B X OBEEN) &5
WITEBAESERIRE NS, BEDLPENIBWTIE
BITEALERIIE L LR L TBY, FoEREEE
FEVCXT S BT BEBOE G ML T b Z &
5, BRUINZAGFESHEEE ZoTwB", —F,
BRMEILEZOEGTHEB LU QOL, &BHED ST
FRLIE D RAZ B W CTENTERE & B LEN I WGEE T
HbH. BRHEBOEFEL LUOBHEAERIIHL
WEN - RIETIRIEEORS, MRFI Y bu—
BIUOEHEOEHDOERICLIYODEFT LLMEL
TEY, BRTIIRHBEAEICH 2 EHFEE L
T TICEERE LTS,
BREOHE

BRI, KRBT 2 L MmigE > HIREt S b AR
TR L LD B VI EL FF—2 O L 72%
B L ey NIRRT AME R oS
. WIEBHEOGE, (MEILIRE 8IS
PITbNBDT, EREBEIOEIWEE 25, &k
BEBHEOLYEIY ML, BEEITEARICBEL
T B ZEWLED, BENE AL ORI AT
Na2%55dH0, FHEBHM (preemptive kidney
transplantation) & XN 5.

3. MERFEBIECK T 3 BBEORK

RET 2007 4E IS HEIT S N7 B £ kB R A
10,586 5l 35 & OVAEARE#AH 6,037 Bl DFF 16,623 BT
Ho72DIZR L, bAETIE 2008 4E 1 RN HdT
NBEBESEIT L TH 1201 Bl TH - 7220, 72
REFEHNOH T T —THhDE, bHPETIIERE
DY 991 1 (825%) & 5 TH Y, BREHRMLET
WO THRVONWEYTH L. FRENOBBHL

VLY NEBEHMTHAD L, WERFHEEEIIKET
FRERHED 239%, HEAREBHED 211% * 5D 5D
WL, OBETIIBE RO 59%, AEERED
159% 12§ &9, b E T RBEETREICTT 5
FRAEIIARD THMA & 2 5 (Table 1),

4. FERFREHBEICHT 2 BBRMEOMRE
BEFRIFMEBHAE L3 A K EI OB BRBEICE LT
&, United Network for Organ Sharing (UNOS) @
T —FIZ L UE, 1998~2003 KR ETIT b L HE
ﬁfﬁmr%ﬁﬁ$k?%iwmﬁm®5iiﬁm
BLUSHERBBEEEERITIENEFN829,766% T
HY, MOBFRELFIZRSOEBEIFZLNLTY

57 =7, bAEOFMIIO VT, 1995~2004
FIITON BRI TOMRIC L 5 &, EEBR
R 1,5, 10 FERME AR, HERBEEE, X
PR, MEMREEZ R EOMOERE 3, 323
TENZEN960,884,758% THAHDIIxF L, #EHR
FRPEEE TIL, 956,812, 462% TH Y, FRIZHRKE
TEBE T 10 FEERPMEETH 5 2 L H|ES
NTwb (Table2)”.

5 HBRICHTIRE

WBETIE 1982~2010 4F 9 H T, 181 HloHE R w1
BREREICN LE 188 MOB B E T CTWw5b, B
B OFEHII T 478+ 121 (B %, M5l
Tt 62 B (34%), 11961 (66%), HEGRImR
WE 1859 B (33%), 28112261 (67%) THh - 7.
%3, BB OBFASEERED 8 IR, 15
Bl 2SHEREFENT, 158 Bl 1 MLEAT % & A th, BB %
1T s N7z,

2 181 BlD 9 b 7THITHBEITTHhILTEY, &
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Table 2 Graft survival rates of kidney transplantation per-
formed in Japan between January 1995 and December 2004
by primary diagnosis of chronic kidney disease quoted from

ref. 5.
Primary diagnosis N 1 Year 5 Year 10 Year

Living kidney

Diabetic kidney disease 203 95.6% 81.2% 46.2%

Other 3323 96.0% 88.4% 75.8%
Deceased kidney

Diabetic kidney disease 38 84.2% 72.8% 48.7%

Other 872 88.2% 73.4% 59.3%

Other; primary diagnosis except for cases of diabetic kidney disease,
vascular disease and congenital disease.
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Fig. 1 Patient and kidney graft survival rates after
kidney transplantation in diabetic patients.

BHEHIE I8 B TH o7z, ZD) BIREZEFIDS
I, AFERAE 165 M, BRI 23EBITHY,
Z0H B 17 EIIEE R b, BRI
7L ETH o 7zh, £D% 8 HCTHEBME IR
PiThnrz.

Fig. 112, Kaplan-Meier iEiZ &> TEHM L7-8H
R EBHEEAERERT. BB 8L AL
51,5 10FEEFRIIFNFN970,895 795% T
HY, —w - ZRBHEHET-EE B 188 | D 1,5,
I0FEBHEEAERITENEN 927, 800,538% T
Hotz. B, 1995 FELIREICRAE L 72 165 B0 1, 5,
10 EAERIIENEIN936,820,600% THY, b
HYE O BE R B B O BAE A& (Table
2) LHANTHBELRVWEETHo 7.

6. ERFUBEBREICHTI2BEBHEOESR

MEPRIRUEEEICBR 69, BRALEE LET B
HRTEETHY, EFG6HEDRETHLZ Eh

5, BRI L ENMREOEFRE BT 52
LIETER. 22T, BRESERFEBED T
BErYBEL TR0 BT 5720, ENEAEE
B2 2T TR WHERIEETIREEE D) B, &M
A RHERS 7 B R R E OB EARER OO &
—HEE, SHETFRIIRE LY ZEFREELRLER
MIEL72 BT, MEOENEARD O DAEFFRE Y
MRk DT — & T L 720, ZO8E%, ENEE I
TLEBMEZEOHIMIBTEBREIL 0336 &% D,
PESRIFIEBE 20T 5 BRI EFRLECFET
LbDEEZ LN

7. BREMBEREEICHT2EBREOMBERL
BE
PERRIFIEBIE N T 2B BMOMES L LT, L
YLV MBI N F—ERIEHNZ LM, b
JRIFBETIIMMOEBEBE L HEL, &5 OFIREE
L BHEZ BEEICRD LT —ANEZnI &, ®
FEINHIFNC X 2 A Ak 0 FEA L R R A O B R kB
SEDFRNZET 51D (Table 3)”. B, LEIMH
Al EBREBRRICEL L, FICEELEZ TRICH
R 5.
REIHFOS L, AF04 Fidf v A VS
MR TR, ANVP=a—1 YREFNIA VA V5
WWET2ERTLILICED, MEEFEELT &
ST EVMONTBY, BREERRRIEEFE
EBERIIEET RITTERREMHETH 5.
T/, ERBREBRICEOATBE LGS, B
FIHERAEBIESERET A2 Z B3 E < »oH6N
TWAY, 512 Najarian 5, BB 21T 72
265 Bl 1 BFERFBEZED D B, 2 FIIB W TEBHED
85~13.6 SR ITHE R MEEE O FFIT L D Bikee
DEMEEZLIZEREL TS, HliikicBWT
b, BHMBHEER TIX, BWBITEEE 3EMUN
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Table 3 Problems for kidney and pancreas transplantation in diabetic patients

Kidney transplantation

1. Higher age of recipients with diabetes compared to those with chronic glomerulonephritis

BN

High frequency of cardiovascular disease

O

calcineurin inhibitor.
Postoperative infection

S 0N

1

Pancreas transplantation

Calcification of iliac arteries used in inosculation
Worsening of glycemic control due to diabetogenic immunosuppressive drug including steroids and

High frequency of diabetes in candidates of donor for living kidney transplant.

Dysuria due to atonic bladder after kidney transplantation

Recurrence of diabetic kidney disease after kidney transplantation

Difficulty in reintegration into society because of severe vision loss due to diabetic retinopathy
Progression of retinopathy, neuropathy and arteriosclerosis after kidney transplantation

1. Length of the waiting time for pancreas transplantation.

w

Calcified arteries used in inosculation

S

Recurrence of type 1 diabetes

Selections of recipients regarding serious hypoglycemia and brittle glycemia

Surgical complications, including thrombus, bleeding and pancreatitis post pancreas transplantation

2 A L EE TR OB R ERR FR KB O B
B vio - ERR R E RO (Fig 2A, B),
PR RS HE TR 10 4B DL RS L 2ZIERIC B W Tk
BE OMERIIE 2 RO TH Y (Fig. 2C, D), KB
2 & B I EEALA B ER R OMEICEFES LTwb
borEzTws (Fig2).

Doz brs, 1 BMERHEERLEEED 28
FERBEZICBVWTIE, 250BRELLBETH
5T %L, BRMOBBWYELEEZE X H5ET
H59.

PR E

1. BERREOBE
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T, A YR VEFIEAGHERRO T DITART R 226
BETHL., LhrL, LYEEISECIEL BT
EERIMAEOSEAENT 22 &9, 4 A ¥
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VIFLIFHLELZWZ LY R ENG, BfT0A »
2 UYEBIERAYH L L dWH LA TH L. —
FHERMI, BRHESESET LR, BEEA VA
Y B, OER SN, 1 TERREAEEREOA
PHEZFBF L, F# - QOL O S TENEEETH
D, BCkTi 1 BRI IS AHRIEEREE L
TITIEEFELTNWLEWVZ D,

2. EREOER

R OBIGICDOWTIE, FEERICA 2 V4
WOBEHM LU HERBEZ L ShTRY, BUEre
TENEEZVLEL LTV ABA I3RS F R

DG E 25, B, BEHEEICEHETZIN TV
WA, A YA YW OEOFEHIIA C T T
FE 05ng/ml LT AAE&ZE SNTwb. 72, BE
DOMBAE L, #RD X ) IZERMEIC X 5 MEDEE
B> THUELLZVI EDS, I RWEET
ORI NG,

3. EREOSE

BERMIZZORMEICLY, WD LWL EIE
R — 2 & PR & B 5 SCARBERS A & B % Ag
SR S N R RE O — 3R % B 5 BRI
BICKASNG., Fio, HRIREBES SRS
DOHEEN D, BAREIE o 7B & Bz I
MRS 5 R B (simultaneous pancreas and
kidney transplantation : SPK), BE#M#% IZHEERZ
% AT ) BBAMEEZ M (pancreas after kidney
transplantation : PAK) (ZHN z, BEASFIE S 4 LLAT
1247 9 BE Bk B M (pancreas transplantation
alone : PTA) ®3h 73 =125 EN5.

4. EFEREOBFIR

FERAR IS SO IR 2 52, BOKRT
WEAER 1,300 BRI EAThiuTB Y, 2004 £ 12 HE T
(2SR T 23,000 BILL L OERBEIMTHObILTW 5,
—75, DOPETIE, HAEE R AR E b
O TH% L, BEFBRERATRNG 15 61, Bk
MaAT I BUE (2010 42 9 H) % TITANIEREAE 73 41,
IMEILRHE 2 BIOFE 0 BlORIATH LT W 5720
TH 5 (Fig. 3)™®. 72721 2010 4 7 B O LN 58
FEEREATHR, BE2EDREBMEML Twab.
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Fig. 2 Histopathologial findings of the kidney graft in a type 2 diabetic patient 5 years
after kidney transplantation alone (A and B) and a type 1 diabetic patient 10 years after
simultaneous pancreas and kidney transplantation (C and D)

Panel-A and -C: light microscopy. panel-B and -D: electron microscopy.

5. MERREDRIE

R OBIRICE LT, BRBHEOMR, Rz
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83%, BHEME 1 FAE I SPK, PAK, PTA T%h
Ehg5,78,76% TH Y, JEAERIIEMLKTO62%

Tholz.
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5. Z D% 1997 FINEEF B B BN ER S N
LIB& 2000 47 4 §~2008 4 12 A {7 b - R AR
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97.7% Tdh hH, BREAERIIZIZN 866,809,
695%, BIEAZEFITENEN 923,92.3,85.7% T
o7z
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Number of pancreas transplantation
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Fig. 3 Changes in numbers of pancreas transplantation from deceased donors in JAPAN

PAK: pancreas after kidney transplantation.
SPK: simultaneous pancreas and kidney transplantation.

Table 4 Pancreas transplantation performed at Tokyo Women's Medical
University Hospital

Transplanting date

Ref Sex Age (Year, Month, day) Category Donor type
1 F 30 1990 12 25 SPK Non-heart beating
2 F 37 1991 3 15 PAK Non-heart beating
3 F 32 1991 3 17 SPK Non-heart beating
4 M 40 1991 5 19 SPK Non-heart beating
5 F 35 1991 5 23 PAK Non-heart beating
6 F 30 1992 1 30 SPK Non-heart beating
7 M 31 1992 2 26 PAK Non-heart beating
8 M 27 1992 4 4 SPK Non-heart beating
9 F 29 1992 6 10 SPK Non-heart beating

10 M 41 1993 8 4 SPK Non-heart beating

11 M 39 1994 8 27 PAK Non-heart beating

12 M 33 2001 1 21 SPK Brain-dead

13 M 38 2002 8 30 SPK Brain-dead

14 F 39 2005 2 24 SPK Brain-dead

15 M 44 2006 3 25 PAK Brain-dead

16 F 33 2007 8 10 PAK Brain-dead

17 F 3 2007 9 1 SPK Brain-dead

18 M 36 2007 9 15 PAK Brain-dead

19 F 39 2008 10 23 SPK Brain-dead

20 F 41 2009 1 17 SPK Brain-dead

21 M 33 2010 1 4 SPK Brain-dead

22 M 34 2010 1 23 SPK Brain-dead

23 F 45 2010 8 27 SPK Brain-dead

24 F 47 2010 9 7 SPK Brain-dead

25 F 43 2010 10 13 SPK Brain-dead

SPK: simultaneous pancreas and kidney transplantation.
PAK: pancreas after kidney transplantation.

WEETIZ 1990~2010 4E 10 A oI, 1 BUBER R RF =26 ORAE 11 61, RSB EIT 2 DRNIE I
B 25 B LIEBM %17 > T\ 5 (Table4). 25 F—HOOBM 4B TH o7 BEAT T -1
FIOPWFRIE, BEEFBREEITRICHEIT S e ik SPK18 %, PAK7 #ITH V), PTA d W 72REx LT
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! Kidney graft survival (n=14)
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Fig. 4 Pancreas/kidney graft survival rates and pa-
tients survival rates in type 1 diabetic patients un-
dergoing pancreas transplantation in Tokyo Women's
Medical University Hospital
Pancreas after kidney transplantation (n=23)
Simultaneous pancreas and kidney transplantation (n
=11).
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Fig. 5 Pathological findings of light microscopy before and after pancreas transplantation
from a woman with 33 years old and type 1 diabetes of 17 years duration
A typical glomerulus in diabetic kidney disease, which is characterized by diffuse and
nodular diabetic glomerulopathy, was shown in the base-line biopsy specimen (Panel A).
After five years from pancreas transplantation, a typical glomerulus in diabetic kidney
disease was still shown (Panel B). A marked resolution of diffuse and nodular mesangial
lesions was shown 10 years after transplantation (Panel C).

IBEREOBMETRETH A ). AREISBEICE
WTIE, RAEE OSBRI E O iR E
W MDD L. S R{EFEOREUBIUER
HIRIZ D7 B THEREOMERFARE S h B = & AVL/E
TH»9.
BbhYIC

Dik, MEPRAGUEEE ST 2 ERME L 071 Bk
RIS BEREICOWT, BEOBIRE, Yk
DF—F 2 L. BREIIBEERLIC
9%, BEBAEIE 1 ARERBICT T A IRIGEETH
D, BEEED B VIEA VR VEEICEART SR

QOL DHTEN TS & SN TV 27, [HEFRit)

B vhbPBETIRFOREL2 )0 EER XD
DTHRVOPEIRTH S, SBDLIEEIZBIT A0
RO AL v,

E
AR CTRLUAE, BEREOREL, YEEHARE X
W FRERFE TAT D 7 IR I M B B 0 i & 221
L7z, TNERORDIEET, A v 7DOKF 412, %
TBEY LTHROBE#BLETS.

—E152—

X ®

1) BABHEZSHARERZEES (NS bIEHOE
HEENTEE OB, 2009 4E 12 A 31 HHAEL, HAE
WEF2 (2010)

2) Collins AJ, Foley R, Herzog C etal: Excerpts
from the United States Renal Data System 2007
Annual Data Report. Am J Kidney Dis 51(1 Suppl
1): S1-S320, 2008

3) BXAEKERHEZS  BBHEBEKEHSETRE
(2009)-2 2008 SEEMEHF D EFHHRE (2). i
44 : 548-557, 2009

4) United Network for Organ Sharing (URL): http;//w
ww.unos.org/

5) BABKEBHEES  BBHEBRBGETTRE
(2007)-3 2006 EFBB PR MRS R, BHE 42 © 545-
557, 2007

6) BiEEEH, FM B REBGRES  BRFEE
REVIHT 2 EBMOFHICHET 28 FERF
38 : 347-352, 1995

7) BHEEEH, HLEF, FE B ERE HAR
IR 63 (Suppl6) : 447-452, 2005

8) Cosio FG, Pesavento TE, Kin S et al: Patient sur-
vival after renal transplantation IV. Impact of post-
transplant diabetes. Kidney Int 62: 1440-1446, 2002

9) Miles AMV, Sumrani N, Horowitz R et al: Diabe-
tes mellitus after renal transplantation. Transplan-
tation 65: 380384, 1998

10) Mauer SM, Barbosa J, Vernier RL et al: Develop-



11)

12)

13)

14)

15)

16)

17)

18)

ment of diabetic vascular lesions in normal kidneys
transplanted into patients with diabetes mellitus. N
Eng ] Med 295: 916-920, 1976

Najarian JS, Kaufman DB, Fryd DS et al: Long-
term survival following kidney transplantation in
100 type 1 diabtic patients. Transplantation 47:
106-113, 1989

Hypoglycemia in the Diabetes Control and Compli-
cations Trial. The Diabetes Control and Complica-
tions Trial Research Group. Diabetes 46: 271-286,
1997

The effect of intensive treatment of diabetes on the
development and progression of long-term compli-
cations in insulin-dependent diabetes mellitus. The
Diabetes Control and Complications Trial Research
Group. N Engl ] Med 329: 1035-1036, 1993

FM B A0 F BHRETHRES  EIEIICE
VT AN RRIE R & R O B HE E R A
BISEFBIZ DV T—, wFESF 53 2154-2167,
1998

BABESZEERX v M7 — %7 : Available form: htt
p//www jotn.or.jp/

Gruessner AC, Sutherland DER: Pancreas trans-
plant outcomes for United States (US) and non-US
cases as reported to the United Network for Organ
Sharing (UNOS) and the International Pancreas
Transplant Registry (IPTR) as of June 2004. Clin
Transplant 19: 433455, 2005

JEE - T SRS AE AT ST & BRI A R TE - ASHR IR 32 At
BlEEE (2009). FAE 44 1 579-584, 2009
Diem P, Redmon JB, Abid M et al: Glucagone,
catecholamine and pancreatic polypeptide section
in type 1 diabetic recipients alloglafts. J Clin Invest

19)

20)

21)

22)

23)

24)

25)

26)

89

86: 2008~2013, 1990

Kendall DM, Rooney DP, Smetes YF et al: Pan-
creas transplantation restores epinephrine re-
sponse and symptom recognition during hypogly-
cemia in patients with long-standing type 1 diabe-
tes and autonomic neuropathy. Diabetes 46: 249-
257, 1997

Luzi L, Secchi A, Facchini F et al: Reduction of in-
sulin resistance by combined kidney-pancreas
transplantation in type 1 (insulin-dependent) diabe-
tes mellitus. Diabetologia 33: 549-556, 1990

Solders G, Tyden G, Persson A etal: Improve-
ment of nerve conduction in diabetic neuropathy. A
follow-up study 4yr after combined pancreas and
renal transplantation. Diabetes 41: 946-951, 1992
Navarro X, Sutherland DER, Kennedy WR: Long-
term effects of pancreatic transplantation on dia-
betic neuropathy. Ann Neurol 42: 727-736, 1997
Scheider A, Meyer-Schwickerath E, Nusser J et
al: Diabetic retinopathy and pancreas transplanta-
tion:a 3-year follow-up. Diabetologia 34 (Suppl 1):
595-99, 1991

Koznarova R, Saudek F: Benefical effect of pan-
creas and kidney transplantation on advanced dia-
betic retinopathy. Cell Transplant 9: 903-908, 2000
Ramsay RC, Goetz FC, Sutherland DER et al:
Progression of diabetic retinopathy after pancreas
transplantation for insulin-dependent diabetes mel-
litus. N Engl ] Med 318: 208-214, 1988

Fioretto P, Steffes MW, Sutherland DER et al:
Reversal of lesions of diabetic nephropathy after
pancreas transplantation. N Engl ] Med 339: 69-75,
1998

—E153—



	81e200000e_ページ_085
	81e200000e_ページ_086
	81e200000e_ページ_087
	81e200000e_ページ_088
	81e200000e_ページ_089
	81e200000e_ページ_090
	81e200000e_ページ_091
	81e200000e_ページ_092
	81e200000e_ページ_093



