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W OE. RAM 1 A¥EAS (fulminant type 1 diabetes, FTID) & —#AF452k89 1 A4 kH% (type | diabetes, TID) ,
LG RERMMBRTELETID A, Zi3F R LI, FTID B mAE S R, mapkd, ik, AY. LEks
EAH F (immune checkpoint inhibitors, ICTs) . 24 TR FHRMA A W amnZid o KOS patiE | MRKA
W, FREEREDRILFARER ST AL IR, # XM T FTID 895 RmAuh B & 57 97T 5 .
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Abstract: fulminant type 1 diabetes (FT1D) is a special type 1 diabetes (T1D), and its clinical symptoms are more serious
than classic T1D. After research, it has been found that FT1D has genetic susceptibility, viral infection, pregnancy, vaccines,
immune checkpoint inhibitors (ICIs), and drugs may induce disease occurrence. The pancreatic islet cells are rapidly and

thoroughly destroyed through immune response, resulting in almost complete loss of pancreatic function in patients and

inability to recover. The paper reviews the research on the pathogenesis and treatment of FT1D.
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SEAE 1 BURELP (fulminant type 1 diabetes, FT1D) H
BELMERVERAE, HRIMALHREGE, Emt ik s
BELIMAT 2 (hemoglobin A1C, HbAle) FREETE:, L)
RETL P sedie W Hsrbr s Omimik B 1 BN H
Pk PR ERE B FNERR -h 22 ( diabetic ketoacidosis, DKA ) .
@ #0112 I} 1f = 288mg/dl (= 16.0mmol/L) , HbAlc <
8.7%. @RIEINIR C k< 10pg/d BRZRAE M C << 0.3ng/mL
HE KRR ES (S8 f5) fAf/E< 0.5ng/mL. [N,
IR 3 2124 FTIDP, BWIAM AN FTID S5tk f58
BRG IERARSE, BB GRS FTID A X AFESIN. b
EAWT, HORMZIFER RS 2% 25 FTID &R
#2; HH FTID kA 5itt% . Gl R AZ BRI,

1 B 5 B

FTID FZNTARHIX , b7 E A FTID &5
AN ZE gt (human leukocyte antigen, HLA ) £:[K 5
FTID 5 ., FTID {92} & .45 AL DRB1*0405-DQB1*0401
1 DRB1*#0901-DQB1*0303 . r1[E A\ FE FTIDM (95 ALK
A, #6855 DQA1*%0102-DQBI*0601 KA, i
HA R A H] FT1D it i B AeE AR Vs

44

2 X
21 ER%E

FEFET-— AN FT1D FBRE IR & I B 40l R A sEia s
S 1 (cytoplasmic retinoic acid-inducible gene I, RIG-1)
B¢ FOR MR FEPTE 5 (melanoma differentiation-associated
gene-5, MDAS) %15 ¥, RIG-UMDAS ZAIHGIIEEH S 4
JEAT IFNe., IFNB 23155 B 40l 1 A SR AN
HAHE ( major histocompatibility complex, MHC ) -I =ik,
X T4 2 HF i Ly 2 e A b T W oz e ) S R e s
R SBRGEES B Ml ERAER T, BuEE R 5
AL EEEER, R k4 CDS+T 4Hl M5 | &
R P
2.2 fipte

FT1D & 59 JE B b m] DU U 2] 17 8 R 2 AR 52 &
(‘enterovirus-capsid protein, VP1 ), B/ MZ 41 ( CD8+T 41 .
E w2 e AR 2 IR A ) R RS M A L. % FTID Ji
AL TEARAE ST, B ST, wEE
HIAFUR SR AR E A Y, RABRREREE Y
BRI S AT B AR R ES R ER .. 7Es
REIE R A CXC B TRl A 10 (C-X-C chemokine
ligand 10, CXCL10) Al IINF-v . = R 4044530 CXCL10
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% 5] CXCL10 <214 ( the receptor for CXCL10, CXCR3) [H
PE T hi el B R 2 R 7= A R R T MR-
5 IFN- v {25 B ZHM ek~ 4E CXCL10, #E— 5 uEanli
NFHITE, HE B AIETE A P,

T 400 ThRE I i 2 B on 2 998 . FTID HY CD4+Th 21
JiE A T kB 4R i d0 )5 4 (cytotoxic T-Lymphocyte-Associated
Antigen 4, CTLA-4 ) fYZRMET 1A BB AR M4 M,
G RERTIDhREZ . FTID BE RN Uk E A
T~ (forkhead box protein P3, Foxp3) FikF¥{k, JH FTID
B Foxp3 JHal =S HEAL, SEIRF-7 5 Foxp3 550
T2 G Z MM Treg 4l A= AL . Treg ZRfID HIAE
R RS/ NER IR ARAFE 5 N FTID A5, "TLUEMN Treg
ANEECE B Treg 4HMEEh RERRRT Y = 16 ARE R R GY
JERIRESE FTID",

23 k&

TEHIIETE B AR 5%~10% & IE el R B2 i
IR (autoantibodies to glutamic acid decarboxylase,
GADA) . GADA SRR PR B AR, 5
IR, 851 GADA IR HES B 4HiiIia
AR, DEUE I RTAIUE] GAD-Ab B, (HIEE
B, TEMERAE P XM BTN AT RE S EoX
LE R E RS AR Ak PO A ES ,  BRR AT S y% OE B
il aF5 2037 Suy s ieet s I e P
2.4 B YHRBEEIR

FTID B 41 Jifu 32 £%5 »] GE 18 F MHC-1 fI Fas-FasL i
. Fak P T A AT (factor-related apoptosis, Fas) [
JR S AN AR T AR < R TR 4 ( factor-related apoptosis
ligand, FasL) PHEER B/ SREIGMER ™, SkJ5EF FTID B
FHNAESZ AT (induced pluripotent stem cells, iPSC)
Sy AmiEr, K caspase3 FIANNGELG (S TX FEAH iPSC 4
{b2mite, KR FT1D B3 (0 iPSC LA n] REE R 5 %
FIAMEE A SRS s E TR Y,

3%
3.1 IRE RS

TERRGLA] AT FTID. KHB5) FTID BE N AR
. BipEmik M. FTID BE NWIHERE IgA PUARE T
EaET | MERREE ., #2R FTID B ¥ 5 B 5ER
%, AREBEIERETRE ", FTID WARHERE i
. PR EE . EB IR . JEBRE . MR R SR,
AL P RE S SRR RS/ BRI AR 555 FTID AR
RRRIVE, FREGT S . BRI ARSC B ShuArEk: " FTID
+teIpkEEAmia e TR VP, R RE Rt s
RIREIE M S B EIERR . R R R S
ABUIE RE SN RIS AR B 4HIE
3.2 #EYR

FTID S5IERA . HANF R IMELIRIE & 4 1)

T1D JLF#BS& FT1D, PF /5 H A4 FTID [ 21%, PF I
PRFEIFE A E, Fir=. sEhaSsAE RN Yo PF LSRR
BRI IR E RIS EER . PF H DRB1*0901-
DQB1*0303 FIMI% ;L0 B )8 38 A S G S PSR A
Asm]BES PF A5 1,
3.3 FH

S FHEE PP T REE FTIDM iR, 2012 4 55— {5
FERIRIE TG R FTID $ifilE, 1ZEE TR RGYEIR,
TEAE S LR, YASUDA 51\ % i % i ol figid i TLR7
B TR SAWAMRA 2 N A A& | TLRT Bk
E0, REEET TLR-7 BB S 2 FTID B E WA R ESR 5,
R[5 CD8+1CHZ T A=A, TSP B IR B s %
[ni P TSR mR EIE L, e TR T S 2L FTID 1)
WF R FREL IR M IS
3.4 1Cls

ICIs 1B V8 T3 G b 25 A TR TR E, 4% CTLA-4
APl B e 4l %E 1 1 ( programmed cell death-1,
PD-1) 5. 25 EMESE AL 1 (programmed cell
death-ligand, PD-L1) 5. ICIs A] SEGRAR LN RS
, ICL AR RN EE N b A G RI, Hrb ICI A
3% FT1D (IClI-associated fulminant type 1 diabetes, IFD) %
5 1.7%ICIs tH55 AR R & W, ICIs FH 5 i PR % == 95 1 PD-1/
PD-L1 55 2 U, IERFITL0H 49% BEBES H Pk
RN, Hr GADA & L ", TIFD A 5 EEN ., JEIERE
HHE PP/ N AR SC B I PD-1/PD-L1 J5 Rl s H & fa e
PEREIRIR & AR 1Y B SRS CD4+T 41
ffgH PD-1 Z ik FEAR U TR, R34 ICTs I 62 1 79 i
5 T 40 ThaE, H95E T 4R Fhes i1 fe s s AN SR 5 7E
[ AR p 4.
3.5 244

DIHS/DRESS #i1 Stevens-Johnson 42 & 1iF / 41 2514 35 ¢
IRFEFARRAE ( Stevens-Johnson syndrome, SJS/toxic epidermal
necrolysis, TEN) #J1]i% % FT1D'">", DIHS/DRESS & i
2R RN T B ZIAR RN o IEREFIERBLA LR
SRR, BREAZ R | KA IR ER A Al
5| DIHS/DRESS (2540 BIVERE . BUERZGY) . EVOEE
A5 7R 25, DIHS/DRESS #H 5% FT1D % 45 % 4 0.54%,
HLA-B*62 R]fEJE 5y B IL A, JEIZME -6 RlRE S5 HA X,
2945 S SIS/TEN f&—Fh HLA I 25FR 1% CD8+T 4mffa s
SHIBRE, 255 e Ion rlE v A R T 4k
TEREERR B AMI AT Ny, 250 0% S FTID HUBLETE A
FIRAAHA.

4 3897

FTID &R, W EE, — Bi2Wrni 2 RIVE 7 BlE M
DKAY, #3iAEH, Hulg iR R ZEa T AT
FTID. EZAHINITE .. 20k, 2R A RS F =

45
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N B ETES, REZHT PF Ay e~ K is LG, &
WFFTIA M MR /HbA e BI{E A = 3.3 7] FfEiR53!] DKA 1 PF
MO S B, J6IT L B DKA, R ST =4 R T
iz M, ICT-DM 8115 ICTs 254, st i[RI m] 252
FIRIT R BRI TR Y, BN R R EESRRE
Sy AL ICI-DMY . DIHS/DRESS 5 [#2 /4 FTID i {2
25, WIE T DR M ERIGT Y. SRS TR
(AT H RGNS, e Bk 1 M G e 4TI =] B
J& SIS/TEN 43 FTID —FhE AT . FTID BEBSL)
REILFoe4atesdk, NIFEHBERMAR ", RIEERREDR
DKA V& e f s N R 2 AT 1.

5 45iE

FTID #FA TANRESE " +RF, BT R ERmER
R PR E RS REL, TS RISREAENEM. KT
FTID KA BREVISUSTERR4ES:, KT FTID /A
TR MIEAWIRS:, T ICIs FOE RGN, IFP AECHT
FATREFRFEERA TH 2 50 . 2T FTID RIRHLEI ST i
FATY T2 5 2 R R N SRR
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