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FMEA V2 ViFEAHEFERRE 2 L 7-CGMAEEREfT X 1 ~ &
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BRI T TR T °HbAL, i 5 MBI % 25 % H W 72 H CILEHIl & Tib
PEEHM AT DN T & 7228, A TIEB AN %2 (Continuous glucose monitoring : CGM) 2
0 L MMAEZ B OFFAM, FFIC, 1 H®9H B THEIMMEHPHIZ S % KEH 0% 4 (Time in range :
TIR) DEEHIND X)o7z, 20224E 1 H L Y CGM & B L THEMEA 2 ViEARZ
HEHI#H S %, N4 7Yy F2ua—ZXF V=7 (HCL) 77/ u Y =7 I /i3I =2 F™
770GY A 7 2 28 E N CRRBIIGER S 41, MPeTIEFEELIOH T 1 BUBE R B2 LTl
THEAZITo720 REBRZABRTTH—FRA Y v bORE LRAIGIRE 21T b BRRIZIGE)
HOBMPLBEFORRE, BHNBEPKRE LY, EREHETOMAE T > Mo — )V iZ#iELC
Wizo F 7B IZ IR R VB RIKIC L 0 4 v R A HOHR R LiRE L M,
HbAlclE 9 %A, TIRHI0% B L UE/ENRON LD o7z, SHEMEORIEZMFELTI =
F™M770GZEAL2E A, 3IHBTTIRIZTO% UL EE 2 ), HbALCIEPERICIZT.7% &
RMPITEE L7z SIS X A2 O HMERDHELRL, BFATOWMEE LN,
HCL7 7 7 a Y —##MDSAP (Sensor augmented pump) i (3 HE R IGHE THEN: 9 2 4RI R

FIZBWTHELRTT LWIHEETH 5,

5B : CGM / TIR
/" SAPHEE

3 =
N F CHERIFZHE TR X 510
PEM R HbALc, fifi &) MBS & % 2 FH W 72 H G
HiHl %€ (Self monitoring of blood glucose: SMBG)
DAL fpET Y e — )L R A48 L L C
Mo TEA, Mo HNZES) % 2
B35 2 LW - 720 WES, 18BN 2 &I
FEX D b kP %2 (Continuous glucose
monitoring : CGM) ## TR O N7 —4% 1
FED W MBEZE B OFREEAOIMAE A X > MZH
552, »50I3PBEI L 02ER LD
%\ EZHDbALcOZE) A3/ - KIE G HFE D5
FEE BT 52 R EOMENH Y, ML)

HCL7 2 /uvy— 1 RUBE IR

D/NSVEE LT > b a— )L & R
322N LDHEEHINTETW S,
CGMIiZ, ZFEBEIMpEZE) %2 i IR 3 5 H
W CHEER 7 SICHH D& v &35 Ui
RO 7V a— AREZWET HDDT, f§
A YA YIEEE 2T TV AR EETE
DI LI TV Do 20194 1287 72 75 A
BRI L LT [CGMIC X AlfifEa > Fa—
WVAREH ] RE SN, FofTiE, IHE70-180
mg/dl% HEEFEPHN & LCZ OHEPHIC H 5 K
iif #Time in range (TIR), HAEE#PHX 0 I &1L
BEZ & B R[] 7F % Time above range (TAR),
RIMLAER (2 2 % W5 %5 % Time below range (TBR)
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LEF L. TNENOREZHEEG (%) TK
HL, Hikdbdb X OERE ZBRWTHEEL
TIR 70% DL I, TAR 25% Aiiii, TBR5 % iy &

L, MBEEH)ZMZ7AREMICER LB TR
AR E 7Y,

s N D AER S S Mrp OEREA > ) »
VB T B R /IR B RO A e 597, BEBIG
HECTRIENC X D EFIT 5, AL R ViE
AR T TEEGR A 2 Y 2T
FRCICTEAT B4 2 2) VR U T T,
BRI R NG ) A LI B BT ILEES ~ 2)
vEAMELTEAL, BHILOMEERELET
HL7: LCERMOIERT A8 A v X)) VR
A VA YRR R CIEINA YA v EE K
55252 LT H D, HA v A V4t
(Multiple daily injection : MDI) Zlb-XRTHH
e L3, 1 BUBEIRIGIC BT 5 RIWIH O
IRBFZEIC & 0 MAEZEE) 7 & UM & IUpE O e i
X0 BER IR O A BEE O AEATEIHIRY R b Hh
EhTw5,

0 1A b C U 2 IR S A & L SRR Y
TIVE A4 ACGMBERED i o 724 » X 1) VoK
v 7 (Sensor augmented pump : SAP) 7,
20144F X 0 BN TR TR & 72 5 720 IR
P LR CTHEBEA VR VIEAZHE)
By 1252 1k 3 % #% BE (Predictive low glucose
suspend : PLGS) #Miit - 7-SAPHZ: Ci, 1
TUBE PRI R L2 B W T B SARIIORE 35 BE & 9 &
LQOLOYHIZH LG T2 2 &hlESIhTw
2%, SLI5HHICHEONLY T VYA L
CGMDO i & JIZHEMEA A1) YIEAREEH
FyAa L, b2 HARFEPH N CHERR T 5 729
DONA Ty F7u—X K)v—"7 (Hybrid
closed loop : HCL) 77 / a ¥ =887z
Pege & UTAITIZ20224E 1 HIZA R b=y
7LD I = A F™M770GHPRBR IR X 172
COHEMEREEHBOA YA Y5 TIER
{, BHOBHCLEL LML ¥ AY VI3
B & BEE 2 ST ISR A S 72 HESE S O ) v
wE Ry VETR G 2T ALEDNDHH DD
D, IR & AR OB & D R DSAPH
UL EICEWWTIRZ EK T 5 2 EA TR L o
7270 AWl SRR IR MRS P B L 72
TeDWZHBIZI = A F™MTI0GY AT AI2X 5

BAE RS - 20234 9 H

HCLIZ IR DOSAPH L % 38 A L 72HERIIZ D W Tk
H5 5,

fiE il

SEBFA65E Bk, STREFRICATER 12T 1 BB R
WOBWE 2T, £ Y A) YT A2V FBIY
A YA Y FZIVF 712 E AMDIC Thl# %
ZAF Tz, 24ERT & ) AR BAE R S P C
MR S BERG L o720 HOH
WiCA v A v Peh % il L7272 D IR Ttk
7Y F—Y A (DKA) %3845 LA AR
L0, ABEHIZSMBG T o MR B % ki L
72 b TA VR VRV TEEREAT L)L
%o 7ze HIERIZT 1 BUBEIRIR O BRI OHE A
Bee o —RA T v N OFEREN o722 & h
5, MAEHER 2 S@EIE L BbNHHEEA » 2)
YIEICIC AR TRIEL, SEiRER
X Hh =KAo FOREEFE L7, BRL
724k (WA 2 Y 0:00-16:00 16 g/ 1
A, 16:00-24:00 14 g/ 1 Hfr, £ >~ 2 U %)
RAE 75 g/ 1 HiAr, HAEEIMAELL0 mg/dl) To
BINA Y2 G EBRAE L ECREEE L
boo, Sk TidthFE S LICTHHROEE) =R
B L OEFNESARP LITRE (R
), WEA A YIOFREEET) L EH
FLPEAR R o 55 B 2 4 DGR U 7z IS 28 Bl iy
I & W RIR AR B S, IHHE DM
KWL 25 L DFZ D Do 7. HbAlc 9 %
BLMpEgHEEHELNT, I =4 F™770GY
AT AT K BSAPELZEAT 5 HINTY R
FHI PR ABL L 72 o 720 A DRRE LT3 5l FBE IR 555
MO, g T ANRE, BEpRRh 2R 2 5
BREENDH D, ZOMOBEEE L CThiz R
K, BYETIHRIE, SR EZREC Y B T
TH o720 BRBOREE I L h o7z, BUHIX
20/ 5 5AK/HT, ¥—N350mlz# 4 HIZ
SR LTz BEHHE NS KL o 4
WTHO, BhoOImEIEHIZIE 0 BERT
WCAELE LD LS o7,

A B B BLAE 13 B £174.2 cm, 1K H56.8 kg,
BMI 18.72 kg/m’, {k if36.7 C, 1Ifil J£102/66
mmHg, WRI66 /%5 - %, Sp0298% (ZEWNAZ) o
FIRE 2R 3R B, BRI 3D 3
OE E WP, BT ISR 20 b o
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720 BLEFT RCI T BARBY R & b IZIEH
73S, IR E S H ), T F L AR
PG & O R RE CSS S M T LTz,
IfiL ¥ #5e AL C 1% BE R I HE384 mg/dl, HbAlce
10.5% & =i Cdh o 7z, (Table)

ABERIH XD I =X F™770G% 27 L,
F a2 — 7Rt RO FEIZOWTHHE
AT o 720 FAEREHIZCGM T O MLHE I & K
ESMBGIZ & % I Bl %€ il & % i1k % # A
(BIE) 2R THY, EEA ) YO
HEEAN (A= P —F™+—FE—F)
IR A S 3 HHUBICHRRE 25720, A
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Bed HH &) BEfEA > A YiEAZ L — ME—
FANEY YRR 2475720 BINA > A1) VD
BERA ~ R Y HIEA VR VR TR
BeDOZEME LT, BT 28 HEEZ IR —F
A4 W= MR L Caing v 2 U8
H2TIVERH L AT EMT LR
BICHLDTERICHEINAMHEL, 1HO
WIEREEEIZOWTHE 217 - 720 MAEIX150
mg/dIfi % CRIFICHER L, K& EHRLRE
CABE7 HHIZBBEE 75720 SAPHREEE A2
IV EBEFEOEPFERFFIILAFZRMET S
X9 RY, RIEERIZIZ T 59— 25 TARAD

Table. ABtHiAHT b

(E1b22) () (R)
Na 134 mEq/1 WBC 4100 /ul =i+ 1.037
K 4.7 mEq/1 RBC 38475 /ul PH 7
Cl 107 mEq/1 Hb 12.1 g/dl i 4+
BUN 17 mg/dl Ht 35.2 % L2V *
Cre 0.57 mg/dl MCV 91.7 fl hraiin 2+
eGFR 119.6 /min/1.73m” MCH 315 pg v -
AST 17 U/1 MCHC 344 %
ALT 10 u/1 Plt 22177 /ul Alb 31.4 mg/gCre
TP 6.8 g/dl Ifrp ek 58.5 %
Alb 4 g/dl ) U RER 32.1 %
IHLBE 384 mg/dl IF ek 2.9 %
T-bil 0.98 mg/dl IR LBk 1.7 %
y -GTP 13 u/1 HR 4.8 %
TG 60 mg/dl
LDL 93 mg/dl
HDL 125.3 mg/dl
UA 4.8 mg/dl
C-peptide 0.06 ng/dl
HbAlc 105 %
TIRIER
100 T — i
N 15 i & -2 e -
e a0 .
= 57
E &0 ; 72 75
(v ]
£ 40 .. |
[+ | I
- o
o
e T 118 ir A 2o A

B TAR
Fig. 1
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ATHRLKEDPRD L 2 LT, RIUFEE R~
RPICKENTH LD RE L % o 720 BREfE 1
BT ORI R ERFIZIZTIR 57% (TAR 42%,
TBR 1 %), 2»HHBIIE, EIBERICHEY
U2 EORERD L L, MDLRH# R & I
LCLILHBYOBA A VOB 2 2%
wL7ZICHBEDS5ITIR75% (TAR24%, TBR
1%) &7 -7 (Fig.1)o AN DS P4ET
HbAlc 7.7% & %2 0, @IEFFEEZ L 2D
RENIAERARE NI L 72O BHEFRF S LT 5,

% =

RINTRITDA Y 2) VR TR TH D
(20224E12H W5 ) I = A F™M770G=E AT 5
LT, MOTRIFZMET Y b= Vx5
M7z 1 BOHE RIS O REB] 2 FEER L 72,

SAPHEE OB IEF 2R E SN TV RWwb D
®, OWIZED ST, WA > A 5
MRZLTBYMDIR A ¥ A ¥RV Tk
TOIMBEA L K EFL T2 b I — VHRLE
ZRIEB, OIFIRD X 5 2R 72 MR PR 2 2058
ET BN, ENHRICEDLEEZDND,
AR —= M= M F—FE— F2 w145
P 5 757 T O [ RS H TIXTIRD 1A 95 H A E %
K(3722%THH Y, MDIRA ¥ R v KV
FEEHCOBRETT v b a— U3 R
L 72 ASER T R 2 I BRI RS S iz,
CGMTIZM it o 7 )V a— 2 fli %71l ¥ %
A, MU O 7V 3 — A jEs & Mg o 7 v
O — AR L IIHBNED D B 7o 0 TR O IMAEE
Bz 5T ENRETH S, 7272 LSMBGIZ
£ % MAEfE O FHI 2 47V, CGMBEERIC X % &
WHE & DEDO TN A IET HIRIEVLETH
D, MATEREHETRY TOF 2 — T5HhR
CGMt v H ORI B L b7, EAL
WL THEEHED DV ENIEDPERNYTH S
CERR Y TREEBOR T B G RED, D
AW T2 2 &b RBERMEEMITIERD S
N5,

Mo 4 >~ 21 R V7 1ZArnold KadishlZ
Xo TERENBEHRICEAI Y 2y 7%y s
DIIBRKRELETHoTzo BEDAL VA VR
VTHEOBTE N THE, A VA VEBETIC
AT AER—F TN DAL VA ) VRS

BAE RS - 20234 9 H

% 19784F 2 Pickup & 25k L 7D 5, 1999412
I ZCGMMEZR DI KRE TR S Nz 4 ¥
AN YR Y TEEOBEIT X YMDIE L
TR A < LA~ A ) VIR AREDGEE
TEETH D, KIMHE A [ L 250 X ) AP
A YA VW OFEB R o720 H
RTHD THEA S N7-SAPHES TIE, RIAERY
WEREBRIDVR Y TRIEZRT o TA Y A Vi
A%, IS 2 %R H - 7228, 20184E12
(XPLGSHERE % i 2., H B CIRIMLBEREIZ 4 >~ A
U AR S, AR IR R (I R
NAEERICOWTORHAREE o7z, SHIC
AFEBICTHEA L7z EINICHE S D I = 4
F™M770GTIE5 A0 T EDMpENL » N2 L
THIFERFO B A~ A VR 21T Bk

BIMEN, X ORELREEA R Y EOFEE
WL e olee T/ 7)Yy o™MaRs T
TV EFHTLZEICI D A= T E
DN EDFT—5) v 7R, £ VA ViE
ARP, TIROTF—%, FEEENEZY L A— T
W32 LbmEETHY (Fig. 2), BEHEIRME
HH7Z2FTIE R REE L 77— 7 WHEIHEL
o TWh,

A VA VRY TP E DR RA VA
D UTEA SR OUGEERI R L D ARER N %
LT Wiz, BEABOEERFHE LTEHR
P A ke L & Bk 3 2 MBS H B 2 L D
FELETHLY T2, BT TLREY
TERITTNIZED A A AEADER E NS
VA7 BHIzD, HENS T TIVERIZIEEE
THHNNI) B 2IBEDLETH L, EHI
BEOBHAHDIARE 2D, HHEAHA DN
IEEEET Fe 79 v ZABALICH D% B 720
BMARNC T %3HE L TBLLEXD L, B
A1 1IZSMBG (H120IM BL )  +MDI& SAP
(£ ¥R ¥R 7P+ CGM 5 il Pl oA
1) BT HEE (TR Ak, S
%%5FY) OB TREORITABAIZIY
14000344 %6, ZO—FHTA Y X)) YK ¥
T RCGM, SAPHRE OB X R AR 2B L
TRAZEMD R ENTEY, KMBERKO L » 2
) MEIEFEREDT DO W SAPHREIX A A ) VR
¥ TR A TR A B O Bk A ILRE 1) 2
7 O, GIHEOFRETFHOMREE LTOE
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First introduction of Hybrid Closed-loop system for an adult patient with type 1
diabetes mellitus at National Defense Medical College Hospital : a case report

Maki OKAZAKI, Asuka UTO, Yuka HIROTOMI, Ai KOBAYASHI, Hitomi MESHINO,
Hidetomo ASADA, Seina WAKAMATSU, Yuuki ISHINODA, Akira KASUGA and Naoki OSHIMA

J. Natl. Def Med. Coll. (2023) 48 (3) : 95— 101

Abstract: To date, efficacy of diabetes treatment has been evaluated by blood glucose level,
HbAlc, and self-monitoring of blood glucose; however, the percentage of time in the target
glycemic range (Time in range: TIR) has grown to gain recognition as a new metric of glycemic
control. From January 2022, the MiniMed™ 770G system equipped with hybrid closed-loop (HCL)
technology, which automatically addresses the basal insulin amount in conjunction with CGM
data, has been insured in Japan. In October of the same year, we introduced the system to an
adult patient with type 1 diabetes for the first time at our hospital. Before that, his glycemic control
was unstable despite we provided diabetes education to him. And once he suffered hyperglycemia,
he involuntarily discontinued insulin administrations due to headaches and severe malaise. His
HbAlc and TIR levels were on average 9 % and 10 %, respectively. When MiniMed™ 770G was
introduced, his glycemic control was improved and TIR increased to 70 % or greater, and HbAlc
improved rapidly to 7.7 %. Subjective symptoms due to hyperglycemia disappeared, and the patient
was satisfied with the treatment. SAP therapy with HCL technology is a promising new treatment
for patients with diabetes.

Key words: CGM /" TIR HCLtechnology .  Typel diabetes
/" SAP



