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Blood glucose control by means of bedside-type
artificial pancreas in acutely ill severe patients with
glucose intolerance

We have been applying bedside-type artificial
pancreas (AP : manufactured by NIKKISO
corporation in Japan ) for acutely ill severe
patients with glucose intolerance since 1985 as a
mean of strict blood glucose and nutritional /
metabolic control, as well as means of accurate
evaluation of glucose tolerance and metabolism,
and analysis of glucose intolerance and metabolic
impairment. We described in this paper the

following items : 1) brief explanation of AP
system, 2) modification of the original blood
sampling catheter of AP for safe and long-term
clinical use, 3) useful metabolic parameters which
are analyzed by the data obtained by AP, 4)
clinical superiority or merits of performing AP as
compared to conventional blood glucose control,
5) clinical indication of AP, and 6) some our
research results of the study obtained by using AP.

With regard to the merits of performing AP as
compared to conventional blood glucose control,
that is, subcutaneous or continuous intravenous
insulin injection method by reference to sliding
scale, AP is considered to have the following
points : 1) blood glucose level is ideally
controlled by superior computer operating system,
2) insulin is used efficiently, 3) blood glucose
level is recognized in real time, and 4) multiple
important data can be obtained from the study,
i.e.), metabolic change including glucose
tolerance and insulin clearance.

On the contrary, the following problems are
indicated :1) The cost of the device is relatively
high. 2) Some skill may be necessary for catheter
insertion and setting the system. 3) Workforces
are necessary for continuous observation.

AP is useful for the strict metabolic and
nutritional control and also for the investigation of
the diseases and
Therefore, AP is considered to be one of the

its complex mechanism.

important diagnostic and therapeutic measures
which contribute to the better outcomes, which
are now under trial.
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Blood Sampling Catheter
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-— A(fafusion Rate of Heparinised Saline)
= B(Suction Hate of Heparinised Blood)

Blood Sampling Catheter
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1) 1B ¥#MmAEE( daily mean blood glucose
level (BGm )):

AP (2B MEEHIEMRIL - TFEREE TR TN T A
B THD, Bx1LEE., 1EEOMEED 1 B
DOEHEEFHLUAN TS,

2) I/E tb( insulin / glucose ( energy ) 5-&lb:
mU/kcal ):
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AV A REEMEARIE T D,

BHEO GC & (RE) 1%, MEMBROAV/ A
b7 va-2bfE AR I, RRAZEEROREED
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BN x T, GC EEBRLRT 5, 17775
MESEIX 80mg/dL &L T35, {VA)/FEASR
1.12mU/kg/min'® (40mU/m’/min {21 (FHH 4
ez, 777 LB 80mg/dL ZHERF T 5%
(B2 Na-AEAE, T72bb M EEHIE
L., ZOfE%E M1 LLTW3, M1 BIEIZHOT,

— 48 —
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WZHEIMU-RED M AE( M3 B RIETAZ R E
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77 MABEEBOmg/dL)2S 60 ZyMIRELIREAR
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(M1, M3 )eLTW5, M ERIERICIZ LA
)/ PRBE(T )& ML C-peptide reactivity (CPR )b
HIE$2 M1, M3 BIERD LA A REEE
F21,13&0, MH CPREZE %4 C1, C3L73),
Ff e B M #& U8 1B & 7 ( continuous
hemodiafiltration: CHDF Y& #1TL TWB35E 1,
CHDF Z—B 1L T M B2 BIE 5, GC &
T HIZELHN TPN, CHDF 2 B35, H,
M EOEESEBEIX, 7707 IbEEE REIZE
MERs SRR, £ 2) EEASES 1.12mU/kg/min &
Uiz B 1k (JRiE) Tl 5-10mg/kg/min 2
ET&) 5 16)—19)0
4) insulin clearance ( IC: ml/kg/min ):
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AV R REEIIARL 720 R, IC AMET Y
AR R B L2 D, 75T IC 1%
MithEsE L R BB 4 AN T A4 TH D, WH |
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4 BlERR) BRI TV Vs, BUILEERTIX 100
Bl(71.9%)% 5%, FEL-Hi% 47 B1(33.8%) ThH-o
7z, PSR E 2 £ AR B EMER TH
DFERADIIL 48 51(34.5%: 1 EL 18 1], AL 30
Bil), FFREZEBIIL 13 $51(9.4%) Th-oTz, FRE
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EZL, FTHERAIL 37 51(26.6%) B %<
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2 3 BRI
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FFREZS 5 R4
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LEEE 7 RIER 2 77-5—$LEEA
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2) MR 18 (12.9%)  fhik 17 FsE
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2.5 B Tholz, BiELL T AP BA#S 1.320.8
AfgL, LT 77215 BEELEL,
HUMERBEIZ 37 B1(82%)7>5 29 B1l(64%)iZ I8
DL, EERBEL 221605 15214 ~F
ElIZ(<0.025BA LT\, 1 BEDI Va—2
BEEIT 22671 25 27.7+6.9kcalkg/day
~HEIZ(E<0.00)HEIL T 2IZb B 57,
1 BEHMEEEBGm)IX 179123 225 169+
26mg/dL ~&AE M) (p<0.10)23 2B,

—J, FEf 27 B Tik, AP BRSRIZ ICU A=
2.6*3.0 A& THo7, FILL, AP BAts 1.2+
0.6 Bf&L 73+1.3 HEZHEL-, BUlLiER
KB 22 B1I(82%)%>5> 26 Fl(96%e)ZHENNL | BEE
REREIL 3616 22D 45+18 ~FRIC
(p<0.05)HEIML TV iz, 7' Vva—A 58X 26.9+
6.5 25 327 £ 8.7kcalkg/ day ~FH EIZ
E<O.0DHEIL TV IZh 5T, 1 B ¥4
PEEBGm)IL 190134 55 172+25mg/dL ~&
HEIZ(E<0.05ETL Tz,

T bbb, EFF - ETHMIICBWL T,
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3) Hyperdynamic state % 73 RUMLE ] TD
Insulin Clearance ( IC )/DH§/0:

ICU AZ#BE#(2.2+1.0 BE)ICIC ASHAIEE
B iER] 22 Bl Sequential Organ Failure
Assessment score ( SOFA score):6.2+4.8 | 3E
T6HI( 27% ) YOKRETTiX, IC # 04
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( IC:9.1, 8.8, 3.9 YTHo7=, IC NERITIET
(1C=3.9 )L TV 7= 1#li% SOFA score 735 19 %7~
L= BUERBABIGE =B ThH-T-, T, IC &
DARE L DRI IEDOFRR( r=0.63. p<0.002 )23
Hoiiz, T72bb, BUIESCIIRKHFI%ER
& IC IXIEHEB TN TOAFIHEL (VA
VABRICE A MBEERIIZY LB b, ¥
7. %2 Hyperdynamic state Z7~ 9% T2 IC A3
L TQOBIEND, AVAIVEEDHARL TV
HRIREMEDSHEER S L, +A37a AV AV AR D LR
THHEBEZ LN,
4) b & 452 - BEEE 3 A TR R (S B BEEE
RF)D iR ~DBEE-:
HREREAE OMMFERE0=54)% . M fE( M &
{EF or IEH :MI<5 or 5=M1 )& 1 B
$EfE( BGm ) ( 165<BGm or BGm=165 )2
DONTI=H5, 4FHA BE(n=23):M1<5 2>

165<BGm, B #(n=11): M1<5 %>> BGm= 165,

C #@n=14):5=M1 7> BGm=165,D &
(n=6): S=MI %D 165<BGm) (Z/7¥EL7=, B
L D BH3, M & BGm LD gl 5
ZEERLTWE, T72bh, BEECIIM fER
ETL T ThHIbEEIZRGFTHY, D BT
IEMIEDER Tb B M2 R L TV V-, ABEE
fi]. CD B¥[8iZ. SOFA score, 7 Va—A¥¢ 5.8,
M1, M3, LAV A) BB AN AKVEY
BEBIOMBEEHIEERRECAEREZEIX
HbNiehotc, GC ETHDI77 IFEEX
80mg/dL, AP > EAZMFEEIX 150mg/dL TH
BIEEEETHE, MPHE B KHHV T I

L Bl 4 5 B R (A E R R F-) 25

BERBFICEEBL QWD B n-, T2
bbb, B B CIXMGEERER I Lo EAH
ATCEL. D B TIIIhMETFL QW= FTRE
HEREZ bz,

VI BE

EEREAE TIX, B AR N
MR, BUILEE, ZIREESOEE K
B, ERROADHCLY, THEFEREESR
fE - HETHIENE, ZHICINZ T, FIF,
XN DMER., TPN S0 EFAEBIZEY, FiC

MAFE B ABL, MBEEBICEER 5
ELLIELIEARBIND, ZO IO SR B
HTFEBEREE GBI s M) Lol ¢, AV RV
AW BRI EEEITHE, B HHE -5
CROEIENELNDZEDEFERALNE RS
QAT 1)-3)o

Van den Berghe 5 i3, BAZMBEEEL T 80—
110mg/dL ZHERL T3, LasL, H0OME
BRI TiL, 1) ICU AZREEOORBREY
BREAL TWAIERFIAE 2L, 2) HEE S Energy
EEHOFT 20%~40%% 5D TNBIE, 3)ifit
BEREEFbLSENTHAIL, 25 B LT
i ~&LBbhd, Fx OGO
PRI T AR TEERIC L <, Glucose & 4K
EL7z TPN [CLB 7R E B T ClbEE
HETH>%B AL, BELEMEL 80 —
110mg/dL F TR TS A LB S TIIRV,

F7- Van den Berghe 513, Intensive ( insulin )
treatment #¥( Insulin FFFEAMEIC L0 MAEEE
80-110mg/dL (ZHERFL7-BF, FEHIMAEE 103+
19mg/dL)iZ., Conventional treatment FE(ILEE{E
73 215mg/dL LA EDRHZ Insulin Z A0 L C b
&% 180-200mg/dL (ZAfERFL7-F¥, FEbEE
153 £33mg/dL)IC e~ T, IR ER ARG H
BB 2o TWA(5.1% vs 0.8%, p<0.005)"
EEEETANERELTET WA, KD
FREELL T EREEHSIL, Insulin L FIRFIC
Glucose # 5%, BRAAL . MUBEEIZAEEI(1 FFE 1)
(2, Insulin BRAERFIZIZFRIZBEENCRIEL TV
B
Thbb, BERIEEENEELVHOD,
EERIZENEITHIZEEIES T3, BEM
FEME D8 B0 MAE & B 5 13 2 < o RN
BRI T5,

—75, EERSABE OMmERE, 8 ik, 12
VMO TEREZR M C AL Tl WROBHE
SREBIZICRESN, TR OBEH
724, -, BEREBEOMIEEFFMIZRE 3
At —Sh i EEL 2,

U EoBBERICHL, Be ZEERSBE
DR 72 MBS (UG B E L HAEREFEAM. B &
O JREE (MR R) oM 21TH s % BRI,
1985 FEIV~NYNHANEIA TR (AP) Z VT
Z) 4)_15)o
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AMiL, 20 AP IXEICHERBRELIREL
T ) AV B R - REFEOTREL D L
LI TEHRIEDBIOTER DR OHIE | 2)) Va—
A)7v7 % (GC 1) HHEITL CO VA=AV A)
ORH#EFLELIERBM O EITI LA EAR
BREL RS b0 Thd, - T, 20
B BT S A A TR R R BB i
HELEL 1 BEETHY, Bl TWAE M
AT=TMIFESE ecm L5, ZOBMAIT-TVE
BRI AR K B IRICE B L CER 58k
2o TB, UL, BERSAE OIRE - RH
A B LB AL, REbRERZE+
HET, BF 12 BERED AP OEESLE
ThHb, ZOZITIT, ZOBENRMIT-TVEER

MHEARICEE 35515 TiE, RIEFIROEBL.

(KBNS LA ERMAT—T VoD I il - BRI AT A8
ALb%, BRiLAR - BAESHEENCEVEA
ARV, 207w, Fx 1IBETIK, &S
10cm BEOEDHORMAT-TVEERIL, Zh
oA ERERICRAERE 2 DRk, ANEEE
IR% 220 EEL T 5,

AP OREEIZBL T, 1)EE IR (FEh,
BT —7 VEBERAL, BEETUES) | 2)BR M
T=TlvF2—7"BRF BRIfLH7-7 Ve TPN A
AT=TIVOITHEE, BfiFa—7 W) | 3)AP AfE

BR (7 va—2A e BE B 7B BB~ MRS 5

IMFFXRVE VT DHAE) & ZLOBERDE
BLTREY, Bxi3ihboRBERZHRELT
K= M) UL, BRUZRILAT-F Vs L Ot
BT —7 V8RR FEELO THRE, 12 BEE
FEOPRREZCTOREMIEEIZLS AP R
RIFEEORIEZICIY, HETIX AP OEH]
ERPRE RS FTRES Ao TNV,
MRS BAEMAEEICBIL
Tk, BRI L7=RRICBAL T, SO E
EREERETHED P2 Van den Berghe &
X° Finney 513, 150mg/dL #2E LA T TIRLEERD
ETFRLbNLMEL TS DI, Yimc
IXPERLD 150mg/dL &LTW5, ZDEEEL
T, DREE A TIXIPEE 160—170mg/dL LA
ECREENEL., RFIC Glucose H3EEUIEE
ERIRZ - LESZE (R s BEREpITI
FIEZAECBN ) 2) Sva-2e kLU
TPN ([ZEBRBEHT T, FRCEEMPELE

BEEFCxL T R MEEZ 100mg/dL FREEL
LizELTh, ERRICIbEEDY 100mg/dL FREEE
T T RLRWEERALNDZ L, 3)MLFE
ERREEZPITE, BELEEZEKIGRE
TAHERMBELAECAEROHHIE, BEET
bhs, BEMBEOHRER L NENZEMRS
WHEES LR B AR R A
LCiE, YMEsk CIIEMERBEC, HLE
BEREREE R TIREE 2O BBE N LN
LD, ICU AZFBIL va—2% EEELT-
TPN &L, LB HERED S E ) R T -
THODICRBRBE~BITIRBIEELT
W5,

Foxix, NyNFA VR THEAP; STG-22)ME1 T
IR ML 2 & D EREO K& G HHEX
RERL CRLT, AT R eI, REIHEOR
RERNFIEETH D, RIRLIZERIZ, AP 1285
MBI T, RESkTE (1 AY R G HEE) 1Y
HALMICEN TS, 72, AP ZHETTL THEDS
NAZBERERENT A2 FVAILEICED,
FRRE ({3 DIBZENFTRETHY, AP 13HBD T
FREEzZLNS,

X #5358

NyN VB TR
1) B - LZeribE (REIR) B
2) IERE/mtpERE (1) 74T
3) FERHES ST URRE) ORES
& OERBBECZLOERBICERATHY, F
BOUBICHEETHILNHFCTEHIEERD
Wi IBRFED 1 DB 2LN5, 5%, EBM
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