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Islet Replacement Therapy in Patients with Type 1 Diabetes

Tomomi MORI', Yoichi YOKOYAMA', Yui NISHIWAKI', Eriko TAUCHI', Shinpei YAMASHITA',
Shunsuke TAKEMURA', Naoshi YOSHIDA', Izumi NYUMURA', Ko HANATI', Nobue TANAKA"?,
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Patients with type 1 diabetes and those undergoing total pancreatectomy have difficulties achieving normo-
glycemia even with the use of intensive insulin therapy. In these patients, pancreas and pancreatic islet trans-
plantation can be a therapeutic option.

As of July 2017, a total of 302 patients received pancreas transplantation from brain-dead donors in Japan.
The 5-year graft survival in 246 patients by 2015 was 73.9 %. Successful transplantation results in normal daily
blood glucose profiles even after withdrawal of insulin therapy.

A total of 18 cases of islet transplantation were performed in Japan, between 2004 and 2007; 3 of them tempo-
rarily achieved insulin withdrawal. The 5-year islet graft survival was 22.2 %. A nationwide clinical trial examin-
ing the efficacy and safety of islet transplantation is now being conducted.

The currently developed artificial pancreas, to maintain tight blood glucose control automatically, combines
insulin pump and real-time continuous blood glucose monitoring, adjusts insulin doses, and supplies glucose or
glucagon to prevent hypoglycemia. Recent devices have been downsized to almost the same size as smart
phones.

These therapeutic options are undergoing tremendous development; however, there are also advantages
and disadvantages. Physicians and medical staff should support patients and their families in acquiring correct
knowledge about these therapeutic options.
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A YR VUHIBERE L 72 1 RUBE IR I L
T, RO ETA Y 2 VIBBHPILETH 5.
WA, GERDPHDA ¥ 2 VHEEES: (multiple
daily insulin injection : MDI) {20l Z., FFHehe T A ~
Z ) ¥ iF# A#E i (continuous subcutaneous insulin
infusion : CSII) X1V 7V % A A Kl 2 (con-
tinuous glucose monitoring : CGM) BRERF & 1 ~ R
1 ¥R Y 7R (sensor augmented insulin pump :
SAP) % &, #i7-BEIAILA - THBY, MAIZ
HoleA YR YIHHETERZEIRTE DL L)1k
T&7z. 2T 7% BN oM H RARIAE R SO
=011 ) I 11 R I N w b A 3 2R G A B
VoL, EoEmRNEETIE, BE
HETOA Y2 YEEIISHET 52 L% 0.

DX A TR Vo BER L 72 R
R, A YR UouhE R HEHEE, T
islet replacement therapy & FEIENTW 5. HATO
AL A > A1) VIR TIERA TRz, (ZITEFO
MpE H N B % #Z R L 9 5 islet replacement ther-
apy & LT, BE#BAETd 2 PRI & Mg fehi©
H B BEBS T TR TITbhTEh, 256
(2, ARANLEES HAERBENOMEIE L > To
L. AFTIE, 1 BUERWE 09 2 REHREE LT,
PR, BEEBHLE X A LR OBIRICOWT
BT 5.
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1. MXOER

WAL 1Z, BRiZZ ALY EDY P OB
REREEDFIIC L - C, LT D 38 ) OiiEL D 5.
OB RIFEBIED 72O BNTELE Z 2T Tw5, F
P2VIIE A BT AL & 70 B BA T - B W)
M (simultaneous pancreas and kidney transplan-
tation : SPK) %, @FEHED 70T TIZEBALZ 21T
TV 5 B TIEED A2 BRI 5 B RALL R
(pancreas transplantation after kidney transplanta-
tion : PAK) %, QFRE DG BFA 72 VB IR 3 12 0)
L T i B B gt & Al (pancreas transplantation
alone : PTA) #179.

2. W&R

KRR O R E LT, BHMERFEEFNERS
& WERRR R LR R B RIS X B [ IRRAL IR 5
% FEHEZEA |V IR EHM S HE SR S T b, £
MK B &, BRI RALS X OV RS AR 2 RS At
DX E LT, BRI 72 MR BEETH Y
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D TN EEZIREAT RIS D22 0 Fifki L Tw 5 B
LRl SN TV 5.
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A T % WA A R s R B A~ 9 5.
T A R e 25 B 233 HARKE IR 22 4%, H AR
5, HABHSS, BXOHARE - FEZHDIZE
KB SN-RETHEK SN, LYYy Ml
& - BRERIETE, BAERMGIEEOREZ T TV
5. BREESOAMEICE L T, WA g%
ZRHEP ORI ZH R ICRB I N, TOH
RO R R H A~ S5, R
MRS ZH X EBMA Y VT =27 D720
Tuy 7 (digEX, RALIX, BIRFERMLX,
FOfELRERL X, T, TP - PUEHX, U -
ALY D% A I HABERFE AR D EI SR
72 2 4 OHME & HAFE BN OEME 2 412
Lo THEINLGZHETH ), BMALZEORN
BIREICOWTHRHED VY & ) Mg 3 57, #Is b
D L SN YA, S BICBRFERGRE P O
TEHA TR L R S iud, BRI b ge5i
BLAES, SIOWKEHARBSREMEA Y P —2I108
PR3 HZ LD REE %05 (Fig. 1).
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Z DL,
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W EBIIR 2 BRI A L, BhEEiikze L ¥
I POBEBIRE OWEIZHWS.

BN WO FLF =TI LTI, BikFL
F—VEBERNLF—VO2MED T ERD B
(Fig. 2)”. Bt F L=V 3cid, IRp 7 3 7 — ¥

—E169—



36

i1

BERERRE

RBRES

| EmBETREEEES

BiEBERYIE KA

11

RREE

| EBEmEETNEEES

A2 74— LRAVENORE
HREEEAOER

<BHEWRECHIBISh =I5 E>

| EBmpESasycEAS |

1 12 74— LR B
1 BERT
1 25

BEEhERER
BARHEBERNT—Y

Fig. 1 Procedure of Transplant registration

Bladder drainage

Enteric drainage

Fig. 2 Atlas of pancreas and kidney transplantation with bladder drainage and enteric drainage?
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BRI MR O S0 Pl & LT, — Mzt
% 71 1) A X (tacrolimus : TAC) # X—Z & LT,
AFaA4F, 337z /)—=)VEETFI (myco-
phenolate mofetil : MMF), #tIL-2R $tfk (2321 *
v=7) DAFRFRRES RS CHBLR TV
7%, AR T, Bt IL-2R HLiR 0D Y (2 2
a2 7' ~ (anti-thymocyte globulin : ATG) Z i
LHIBIZ TV BT, BB TR L ) ATG OG-
I, iz A F V7L F=v'a ¥ (methylpred-
nisolone : MP) D¢ 5., il ATG 12z, TAC,
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Fig. 3 Annual trend of the number of pancreatic transplantation cases
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DORkFESLHE 2 V), MR I NG EIE AT
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6. RIE

HARTIE 1984 4EICHPE R BT, WO Bl
REASNAE B — 20 St S 7zl % F v CTirbh
72, L L, YEEORMIEICH§ AWM EEIES
NTW Lo ZRAET RN L, TRUBELIES <,
OMEIE FF =205 O ADBRAT T 7z, 1997 4F 10
H & 0 BRS39S v, 2000 4E 4 HI2 b )sHE
THIOWRIE TR AT b7z, 201747 HFET
(ZHNMPE T TR R A % 52 1) 7= BB B 302 BT
0, 209 LRI 247 H1TH - 727, 2000
AE 4 A5 2016 4F 12 A & TORERRE BB D E K
%2 R3 (Fig. 3).

2015 4F F TlTATb N7z, OMEIET TORAL % B¢
725t 246 BIOWEERALD 5 5, 14 BlHSWUSE, (5
M,OEMEES, H5VIEAEOFERTRC L. B
R DRRIFIZ OV T, M MRiE, JEPEN O
e, 797 MrRBEIL e EoBENC LY, §42
BIAHEREETEL: & 72 > 7. 2B 5 EAE/FIX 739 %
ThY, BB CILREE R & i U RS
ERHDLEVIRERTH 5727,
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BEIRRERE L FRRIC L S ¥ v OB HERE, B
FEIZ X - T, BEHEMBA (islet transplantation
alone : ITA) & B RHiI#%ZIE SN (islet transplanta-
tion after kidney : IAK) (248 I 5.

TR &\ ) i o AR & A3 2 RIS Al & 3 72
D, BEERBALTIE B ME SNSRI A%
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AL R D55\,

2. R
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Fig. 4 Changes in HbAlc in 40 patients with type 1 diabetes undergoing successful pan-
creatic transplantation from brain-dead donors during 12 months after transplantation
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3. Hik

FF—OWEEHREIRE D #ERHATF 2 — T2 WA
L, RWNERZRGBT 5. BEEEA W & 2R
DL, PO A ERHHT S, B LB
BICHtEETH L a9 5 F— 2 L0 REHE%
HEAL, WEMMREEIT L CREMIE, Bt
WL, M 70 & % 0 BES 5. fot v TR % 52t Ly
ST B 2 & THEOBWIEEMILO & ZHI S 5.

BALICH W 2 SIS O A% v, HEEo
TRETEHWAEL ZHBA L2 LML R
5. BEEHING 2 RS 2123 dh S 2 AR AT
5000 [EQ/kg (LY ¥y FEZDKE) U ETH
D, MEEA30 %L ETH D L, HEkEA10ml
DTFTHY, viability 70 %L L THBHZ &, 75
LY Th D, T R MF T 510/kg(L Y
YLy NEZOKRE) DT, ULholk#Ezris52
EVLETH DY,

LY By b OREDSIFIROMIRNICH 77— 7
VaHE L, il USRI T A, B
AT %, MIRARAE RS 5. 2 AT LT
PAENRZY, EELAL VR YTWFREDLEND
(Fig.5)".

4. miE

ARFETIE, 2004 41290 THEIR IR B RA 2392 M =

N7z, 2004 4E20 5 2007 SEOWIRIICZ FE Y M 71
FI—VEHWREBAA 18 EH (BRI %L 1
Wl 8%, 2 4%, 3M6%) frbhiz. 2OHH2
RIRAE A 1T - 72 1 Bl & 3 MBHEZ 1T - 72 2 Bl D3
BITA v A VEEBA S REE o7z, LrL, A ¥
A VWK T L, C X7 F K 03 ng/
ml L% PEAES L BB/ LA, MRS 5
EREEE OB AT 222 %I T - 727,
2005 4E12 3 AV ¥ KEFEORB L7z, ATG & 2005
FEIZI AV Y RFOIRB L, ATG & ¥t TNF-a
ik (& 2vte7 ) ZHOHFLWT O b a—
VTIE, FIIICIZ L MOBEBBETH A YA ¥
DOEEBLATRE & 70 5 20 &, FERIRGHEE O W 31 1) 72 1) L
BALND X)o7z KR TOREBALE 3 H
il PR 5B o0 A5 SR 2% 2016 4F 12 58 & & 1 (Diabetes
Care 39 : 1230-1240, 2016), 1~3 D ERAl % %
72 1 BIBEIRE 48 #0542 4 (88%) T, Al
O 1 4% HbAlce 725 7.0 %A T, A2 BAEE A
RO ol Z LT I Nz, IR &
ERHO K% Table 1 1287
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SRR EE LT b BN R & MRk, ez s
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F 7213 MMF # v 5. EEBAEOMERIL FF—
AREHY B L OBMALETH L5 TH 5L, B,

—E172—



39

Recipient

with type 1 diabetes

Fig. 5 Procedure of pancreatic islet transplantation?

Table 1 Comparison of pancreas transplantation and pancreas islet transplantation

Pancreas transplantation

Pancreas islet transplantation

Classification

Method

Anesthesia

Graft survival rate at 5 years (%)
Major complications

Organ transplantation
Abdominal operation
General anesthesia
739 22.2
Thrombosis, pancreatitis,

Cell transplantation
Portal injection
Topical anesthesia

Bleeding, portal thrombosis

bowel obstruction

The number of cases in Japan until July, 2017
Specification

302 18

There are many cases and
the survival rate is high.

The graft survival rate is low,
but the burden on the patient is small.

Quotation alteration of reference 8.
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Fig. 6 Artificial pancreas (MiniMed 620 G, Medtronic
MiniMed, Inc)™®
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