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(FEE] a« HITEREME 1 BPERBNIERIIE. & BEPESPT 2020 4F 4 H £ 2024 4F 8 A F&E B R*%ME 4
I EREFEIRIT Y 6 FilZ & 1 BUBEPRIK (fulminant type 1 diabetes mellitus, FTIDM ) BEWIGKREERL, FHSFEEAEA
ot P9 LU PR P BAE B ARAE R 5 ( diabetic ketoacidosis, DKA ) #ZJR Y 30 BilHERE &M | BUBEIRE (NFTIDM) BRIl
IKBEORHETT L. 4% 6 (] FTIDM ¥ Bk, HfE 2.00 (1.75, 4.00) d, 3 B ATIREY L, 4 H73 IR BUR R
( glutamic acid decarboxylase antibody, GADA ) FHME, 5 ik £/ DKA, Mifbizi& A ( glycated hemoglobin A,
HbA ) & (6.30+0.67) %, =58 C ik ( fasting C-peptide, FCP) 4 0.07 (0.03,0.15) ng/mL, %5 2 h C ik ( 2-hour
postprandial C-peptide, 2h-CP) 47 0.09 (0.03,0.16 ) ng/mL. 6 FlHE HEErf 4R H 4 5 B8 FiRT, B EFEN
(0.69+0.15) Uskg 'sd”', FTIDM AT 5% (body mass index, BMI) . IILBH/HbA . IfLETESF/HbA . 25 IL8H
( fasting plasma glucose, FPG) . #&J5 2 h Iii¥¥ ( 2-hour postprandial plasma glucose, 2h-PG) | ## C WA (high-
sensitivity C-reactive protein, hs-CRP ) . N@EMRE I (alanine aminotransferase, ALT ) . IMLEF. M7 =T
NETIDM 41 ( P<<0.05) ; HbA.. HHLEE ( glycated albumin, GA) {&T NFTIDM 4] ( P<0.05) . ## FTIDM %
DL DKA 2P, ATk s, GADA AT, IfE/HbA . I8 5 /HbA,.. FPG, 2h-PG., hs-CRP. ALT. Ifi
AUEF . 8B, T HbA. GAJRAIK, MBS RIAYT .
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Clinical features analysis of fulminant type 1 diabetes mellitus

GAO Min, FENG Yonghao, SHI Xiaohong'
Department of Endocrinology, Jinshan Hospital of Fudan University, Shanghai 201508, China

[ Abstract] Objective To explore the clinical features of fulminant type 1 diabetes mellitus (FT1DM). Methods The
clinical data of 6 patients with FT1DM who were hospitalized in Jinshan Hospital of Fudan University from April 2020 to August
2024 were retrospectively analyzed. Their data were compared with that of 30 patients diagnosed with non-fulminant type 1 diabetes
mellitus (NFT1DM) and diabetic ketosis or diabetic ketoacidosis (DKA) who were admitted to the hospital during the same period.
The clinical characteristics of FT1DM were summarized. Results All 6 patients with FT1DM were male, with a disease course of
2.00 (1.75, 4.00) d. Three cases exhibited a history of prior infection, four tested positive for glutamic acid decarboxylase antibody
(GADA), and five developed severe DKA. The glycated hemoglobin A, (HbA,c) was (6.3010.67) %, fasting C-peptide (FCP) was
0.07 (0.03, 0.15) ng/mL, 2-hour postprandial C-peptide (2h-CP) was 0.09 (0.03, 0.16) ng/mL. At discharge, all 6 patients received 4-
injection insulin regimen, with a dose (0.69+0.15) Uskg '«d™". The body mass index (BMI), blood glucose/HbA ., blood
potassium/HbA ., fasting plasma glucose (FPG), 2-hour postprandial plasma glucose (2h-PG), high-sensitivity C-reactive protein (hs-
CRP), alanine aminotransferase (ALT), serum creatinine, and blood potassium levels in the FT1DM group were higher than those in
the NFT1DM group (P<<0.05), while HbA . and glycated albumin (GA) levels were lower than NFT1DM group (P<<0.05).
Conclusions FT1DM usually presents with an acute onset of DKA, may be accompanied by a history of preceding infection, and
GADA can be positive. Patients with FT1DM have elevated blood glucose/HbA ., blood potassium/HbA ., FPG, 2h-PG, hs-CRP,

ALT, serum creatinine, blood potassium levels, and require insulin therapy, while the HbA . and GA levels are lower.
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2000 4F, HZA# Imagawa &5 B U4 2
AVE 1 AR ( fulminant type 1 diabetes
mellitus, FTIDM ) B9tE:E, HAES 1 AU RIS
(type 1 diabetes mellitus, T1DM ) BYHEAL, DA
J& B D RE IV | S8 RN AT PR EIR ,  iobE 2 R T
AR T AG R EL N AR E. FTIDM AJ
& S B A, R m R BRI B A, SRR
. Rmpiayy. HEl, EWNANET FTIDM ik
ST E D0 N A N 7 R TP U 1 B G 5 o T ]
FTIDM &# I RFHE, JF SR8 LM 1 2R
J4 (non-fulminant type 1 diabetes mellitus,
NFTIDM ) B EIGRZRHEAT AL, BT in
PREEIX FTIDM AYIAIN.

1 ARSI

1.1 AFisr % 8 2020 4F 4 F E 2024 4F 8 A
T B K2 M8 4 B B A B b 97 1 6 1)
FTIDM £ & 30 il NFT1DM B 1E i 58 4f
G, MARRUE: 54 TIDM WS IKibRE; 4Rl =
14 % o HEBRPRUE: A A DRI P TR i Bl P
13 ( diabetic ketoacidosis, DKA ) B3, HAih
AU PRI

FTIDM 212 6 2012 4E H AR IR R 242512
WibsafE™ . (1) FfUBEE IR 18 Py BB R
FRAEEE DKA;  (2) FHZI0HE>16 mmol/L, H K
A& ( glycated hemoglobin A,., HbA,. ) <
8.7%; (3) HIKHS Mg 2 iE C Ak ( fasting C-
peptide, FCP) <0.3 ng/mL, %&J52h C ik (2-
hour postprandial C-peptide, 2h-CP) <<0.5 ng/mL.,
[Flk AL LA b 3 S T2 W FTIDM,

TIDM W2 M 2021 4£ 1 [E T1DM 2745
M (1) R R Z/NT 20 4, HATER
R, (2) BRKa, W, 2%, £
PR R BT R T BESERE AR MY, Ry AR LA
DKA #25; (3) HHies RIBIT7.

DKA Bt R PR AE 12 W1 2 B 2021 4F i [E
TIDM 24157 . DKA: (1) Bihs (s>

11mmol/L) ; (2) EAfARMHM: (ifiEi{A =3 mmol/L
sORERR 2+DA ) 5 (3) #kifipH {H<7.3 5%

ML BRI SR <15 mmol/L. B PR TERRAE : B IR

i S I v IR, TR B A A T 22 3
FBRME, {HRikE] DKA 2WibnifE.

12 Wgdir (1) WEBENMN . F1 .
B RBTR . AR B IR REER A S R
FmIRTERE, THAEARF T840 ( body mass index,
BMI) ; (2) WS BF W2 IMpE . 25 1 b
( fasting plasma glucose, FPG) . FCP, &J5 2 h
1A% ( 2-hour postprandial plasma glucose, 2h-
PG) , 2h-CP, MLEd{K . pH{H . BRAREMR
HbA,.. HfbH&EH (glycated albumin, GA) .
WA Z % (alanine aminotransferase,
ALT) . RAXAMAELL M (aspartate
aminotransferase, AST) . F&EH . Ui, €M
i . MJKZFE % (blood urea nitrogen, BUN) . Ifil
WUBF. JRAR (uric acid, UA) . MAPE 7. IM4H
B, 400 ( white blood cell, WBC) . Ifil£[4&
M. #% C A (high-sensitivity C-reactive
protein, hs-CRP) . & MRIREHIIA ( glutamic
acid decarboxylase antibody, GADA ) . R 40MHI
Fifk (islet cell antibody, ICA) . S Rk
(insulin autoantibody, IAA) . 5 EFEE.
1.3 %t a®m R SPSS 26.0 #7484
Mro IESDAARTTRTRI X £s Kox, PRI
BOR ST A ¢ K35 . AR IR A0 i 2 5k}
Ph M(P,s, Pi) 3R, PIALE LR R FTRL 56
TR n (%) 3o, PIZLIE] LR AT Fisher
VIR . REKIE (o) 4 0.05,

2 & R

21 FTIDM & Hey—ffa# 458 (£1)
W7n: FTIDM BB B e, Fif (4433 L
12.13) %, BMI (24.43+2.42) kg/m’, JiEHE
2.00 (1.75, 4.00) d. 3 FlEHEAIFATIRERGL o,
Hor 2 Ry EIFUIE R, 1 S EE R
6 PIEBE AR O+ Z2UGEIR, 5 PIBREFER
i Wl MK AR TERER A 1 R A b
PRIGAIE S (BESEREIRAG L ) o

22 FTIDM E# W5k EI84F A EE A
MBI (F2) WoR: 6 ] H R IR R
(30.91+9.38) mmol/L, HbA,. N (6.30=%
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0.67) %, FCP 4 0.07 (0.03,0.15) ng/mL, 2h-CP TERIE A 226.50 (91.75,299.75) U/L, R&HilE N
9 0.09 (0.03,0.16) ng/mL, pH{E N 7.17£0.16, 2316.00 (915.50,3 083.50 ) U/L. 6 il 2 Hi it
TR E M Jy 8.00 (6.35,18.95) mmol/L. 5 |5 % PR =450+ BT B2 T ST 4 RIS R AIGTT
KA TEE ) DKA, 1 6] B E &AM PR 1 ERE FE, HEBEFEN (0.6910.15) Uskg '«d ',

£1 6% FTIDM £EH—RER
Table 1 General data of the 6 patients with FT1DM

. Case

Characteristic I 3 3 n 5 3
Sex Male Male Male Male Male Male
Agel/year 34 47 28 61 43 53
BMI/(kgem?) 23.32 24.67 28.41 22.04 25.83 22.34
Duration/d 3 7 1 2 2 2
Prior infection No No URI No URI AG
Symptom

Dry mouth and polydipsia Yes Yes Yes Yes Yes Yes

Digestive symptom Yes Yes Yes Yes No Yes

Respiratory symptom No No Yes No Yes No

Fever No No Yes No Yes No
Family history of diabetes No No No No No Yes

FT1DM: fulminant type 1 diabetes mellitus; BMI: body mass index; URI: upper respiratory infection; AG: acute gastroenteritis.

&2 64| FTIDM BEMNIRERFMRSFZERATE
Table 2 Laboratory data and insulin dosage of the 6 patients with FT1DM

Index Case
1 2 3 4 5 6
Glucose/(mmolsL ™) 47.00 19.50 25.07 28.00 32.50 33.38
HbA,/% 6.80 6.90 5.70 5.90 5.50 7.00
Glucose/HbA ¢ 6.91 2.83 491 4.25 6.07 4.64
GA/% 21.50 24.90 11.00 20.70 12.80 20.50
FPG/(mmolsL™") 13.96 21.19 20.50 8.13 17.10 17.60
2h-PG/(mm01-L7]) 17.02 30.92 20.43 9.07 20.63 24.37
FCP/(ngemL ™) 0.03 021 0.05 0.13 0.08 0.01
2h—CP/(ng'mL71) 0.03 0.29 0.09 0.11 0.08 0.01
pH 7.03 7.29 7.02 7.14 7.14 7.44
HCO; /(mmol-L ™) 15.20 8.00 5.90 6.80 22.70
Ketone/(mmolsL ™) >8.00 >8.00 >8.00 5.60 5.00 170
WBC/(X 10%L™) 21.80 7.90 11.30 12.90 5.70 9.40
Hemoglobin/(geL ™) 134.00 150.00 161.00 178.00 152.00 140.00
hs-CRP/(mgeL ) 8.38 0.50 67.53 27.73 30.79 12.18
ALT/(U'LfI) 22.00 19.00 29.00 25.00 99.00 74.00
AST/(UsL™) 22.00 14.00 24.00 28.00 70.00 48.00
Albumin/(geL™") 57.00 50.00 42.00 49.00 49.00 39.00
Amylase/(U-Lfl) 272.00 100.00 383.00 67.00 218.00 235.00
Lipase/(UsL™") 470.00 3318.00 2252.00 2 380.00
BUN/(mmolL™) 11.80 6.50 8.20 9.50 10.50 4.20
Serum creatinine/(pmol-Lﬂ) 291.00 91.00 117.00 125.00 107.00 75.00
UA/(umoleL™) 456.00 589.00 494.00 667.00 524.00 182.00
Blood potassium/(mmolsL ") 8.40 4.40 6.30 5.15 5.18 5.30
Blood sodium/(mmoleL™") 123.00 133.00 129.00 140.00 136.00 133.00

Blood potassium/HbA . 1.24 0.64 1.11 0.87 0.94 0.76
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Continued table 2
Case
Index 1 2 3 g 5 6
GADA/(IU'mLfl) 1.73 10.50 6.70 20.90 162.08 17.81

ICA/(TUsmL ™) — — — — — —
IAA/(IUsmL™") — — — — — —
Insulin dosage/(Uskg '+d™") 0.60 0.87 0.57 0.50 0.75 0.83

—: Negative. HbA .: glycated hemoglobin A, ; GA: glycated albumin; FPG: fasting plasma glucose; 2h-PG: 2-hour

postprandial plasma glucose; FCP: fasting C-peptide; 2h-CP: 2-hour postprandial C-peptide; WBC: white blood cell; hs-CRP: high-
sensitivity C-reactive protein; ALT: alanine aminotransferase; AST: aspartate aminotransferase; BUN: blood urea nitrogen; UA: uric
acid; GADA: glutamic acid decarboxylase antibody; ICA: islet cell antibody; IAA: insulin autoantibody.

2.3 FT1DM 5 NFTIDM WG RFTA. Sz
FARE g5 (£ 3) WsR: FTIDM 41 BMI,
MBE/HbA, . MBS F/HbA,.. FPG. 2h-PG. hs-

CRP. ALT. MUULEF. 478 F 8% 5T NFTIDM
41 (P<<0.05) , HbA,.. GA B # KT NFT1DM
20 (P<<0.05) .

x3 MABENIRKZLILIGELER
Table 3 Clinical and laboratory data of the two groups

Index FTIDM (n=6) NFT1DM (n=30) t/Z P
Male n(%) 6(100.0) 19(63.3) 0.148
Age/year 44.33+12.13 47.37%£16.87 0.417 0.679
BMI/(kgem ) 24.43+2.42 20.79+2.43 -3.360 0.002
Family history of diabetes n(%) 1(16.7) 10(33.3) 0.643
Glucose/(mmolsL ™) 30.91+9.38 27.45%9.63 —0.086 0.426
HbA,/% 6.30£0.67 12.53+2.88 5.202 <0.001
Glucose/HbA, ¢ 4.94+1.43 2.27+0.77 -6.543 <0.001
Blood potassium/HbA ¢ 0.95+0.24 0.4140.16 —6.848 <0.001
GA/% 18.57+5.43 43.44+12.87 4.610 <0.001
FPG/(mmol-L™") 17.35(12.50, 20.67) 6.43(5.16, 11.95) -3.014 0.003
2h-PG/(mmol-L™) 20.41+7.30 14.62+5.28 -2.302 0.028
FCP/(ngemL™) 0.07(0.03, 0.15) 0.12(0.02, 0.27) -1.065 0.287
2h-CP/(ngsmL™") 0.09(0.03, 0.16) 0.15(0.02, 0.49) -1.065 0.287
pH 7.17£0.16 7.16+0.15 -0.274 0.786
HCO; /(mmol-L™) 8.00(6.35, 18.95) 9.50(3.05, 14.50) -0.484 0.629
WBC/(X 10%L™) 10.35(7.35, 15.13) 9.80(7.10, 19.95) -0.255 0.799
Hemoglobin/(geL ™) 152.50+15.67 147.80+17.43 —0.612 0.545
hs-CRP/(mgeL™") 19.96(6.41, 39.98) 2.29(0.50, 6.51) -2.227 0.026
ALT/(U-L™Y 27.00(21.25, 80.25) 20.00(11.00, 25.25) -2.062 0.039
AST/(UsL™) 26.00(20.00, 53.50) 18.50(15.00, 29.25) —1.402 0.161
Albumin/(geL™") 47.63+6.37 41.30+8.49 -1.725 0.094
BUN/(mmolL™) 8.85(5.93,10.83) 5.15(3.40, 9.20) -1.571 0.116
Serum creatinine/(pumolsL ") 112.00(82.50, 166.50) 66.50(52.50, 86.50) -2.103 0.035
UA/(umolL™) 485.33+166.25 401.60+184.93 -1.027 0.312
Blood potassium/(mmol-L ") 5.90+1.49 4.71%£1.04 —2.395 0.022
Blood sodium/(mmolsL™") 133.00(127.50, 137.00) 133.00(128.50, 137.00) -0.197 0.843
GADA/(IUsmL™") 14.16(5.46, 56.20) 46.48(2.09, 1 620.50) -0.766 0.444
Insulin dosage /(Uskg 'ed™") 0.6940.15 0.64%0.19 -0.574 0.570

BMI: body mass index; HbA .: glycated hemoglobin A,.; GA: glycated albumin; FPG: fasting plasma glucose; 2h-PG: 2-hour

postprandial plasma glucose; FCP: fasting C-peptide; 2h-CP: 2-hour postprandial C-peptide; WBC: white blood cell; hs-CRP: high-

sensitivity C-reactive protein; ALT: alanine aminotransferase; AST: aspartate aminotransferase; BUN: blood urea nitrogen; UA: uric

acid; GADA: glutamic acid decarboxylase antibody.



476 Chinese Journal of Clinical Medicine, 2025, Vol.32, No.3 FEIGREY: 202556 #3248 3
3 i 8 YA AN R AR 09 B i SO R B O

TIDM FE48 H g B 4N BR 5 30U 5 F 4
X, ELAT AR AORE PR, R R
B SHATY . ARIERE, TIDM a5k 3 55
Yt TIDM FidE &P TIDM; WIEER 2%,
T1DM 143>k FTIDM ., Z:4%] TIDM LI K %% &
B TIDM”', Hrh, FTIDM g H A% %" F
2000 4EE R R, EBRRAE S R L B A O
B, LA K5 2 S A DU BB IE 8RR E T Y
HbA .. BHEBL B AEIIGEILT-E 2w, W
1 Az N A% DKA, [0 Al i 8™ & £t g
AL, BERET S . BRSO R . 2B DA K
24 D RE AT S5™ E AT -

TEMATI )70, FTIDM 7645 W F % A 3
W, 2003 4F, HZA# Imagawa & WF58 R HL,
FTIDM 59 %M TIDM M HL R 19.4%.
2022 4F, #EEM—TZ PO T BoR, 14.6%
AW PR P R 5 1Y T1DM #i2 Wi 8 FT1DM,
2Wirh E AR s, 7ERTIZ i TIDM
FTIDM ({555 R 500 9.7% “F 11.2% ", iy
SRS BN, TR LURE RO P AR B DKA AZHE Y
TIDM ', FTIDM 5§ 23.4%., HiAj, hEXT
FTIDM W2ty . KREEAHRIER R /DU,

FT1DM 15 K A1 A i AL i 7E AR R S iE 5%
RGN REEER L A B RIETTRES S
FTIDM M RA K, HELLZG Y RIAT iR H & 0
fE R EY . AR5, FTIDM (5 [ LOsE R
e HERRAE B, DKA Y TIDM 4 16.7% (6/36)
B S A HGE RS A AN, W RE S AEA R A D
K. TERBERRE T, A5 6 6l FTIDM ¥
RATHSCIER RGN, e LA 4 ] Z X FTIDM
FRI54I . Tanaka 25" % 31, FT1DM H# [ 5 40 i
L RS e AR 4y 7D s 11778 s A1 g oo
RGN AT fES 5 FTIDM B k4. W, Jg
WRAN 3 W 20 2 b A S B ST Sy, LRt %) %
AP TR . TEAMR Y, 3 BB EE RN ETA
b b R T R T AT R L, RN B
YL KU B R E N ES 5 FTIDM W R A Flk
& B 1 E R IEAT IR B I AN, S iR

FTIDM TEHfGEZ W), BIHAHE LAY A Sk 2
BIPE, o0 Mk vk TIDM. HAEE R,
29 5% (1) FT1DM R (R AN 2115 5 F S iiAk .
T2 TE R 2 TESE T, FTIDM B ke
I B HUAR BT R S3510 30.7% (8/26) " HI1 40.9%
(9/22) ", BEET HARBEROEIE . ABFIT
FTIDM 1 GADA [HEZ R X 66.67% (4/6)
YL B 55 HLHI7E FTIDM BRE IR p 2m ff fit
Birh /R AN AT 240
TEIGRAFAE 7, FTIDM KB 2, £
DKA 25, [FIA&IF 2 e . 2 s
W YRR . FLRRRR RS I
A5, 5 B ECEAEAECE Y DKA, HEwH
FEMBEF S 1 2N, H, 1 EEDL 2tk
R R W ATHALBHAYT , A BE i 8 35 18 |
HbA .. GA BIFEIER BN, ARG 2 RIEH
RN, KA, EEMCEERNS SRR
#4FF FTIDM, DKA” 2Wi. 7 1 BilHEFIEm
FLizEtie, W 47 mmol/L, IM#AE T
8.4 mmol/L, IM4NES T 123 mmol/L, i Ak >
8 mmol/L, BUN 11.8 mmol/L, I AJLEF 291 umol/L,
UA 667 umol/L, pH { 7.03, %J& “DKA &Jf™
HHEM TR, S oises” , ST
VURZZMAENT . ANE . Bl . 2E4ay7, 1R
PR AR ECHTUF % . BLAh, FTIDM 21 8 4 2
T MWUEF. ALT #8325 T NFTIDM 4, BA
U E AR AL . EOIRE RO RER, 4
WHBEAM M —2. It WL, FTIDM %
WA, XIS, TR REH2IA.
R T RWR %] FTIDM By 10 A+ B4
FEE Y, Liv % R, MF/HbA, Bk R
Sy 4.2 0, X4 FTIDM #1 NFT1DM {4 R i JiF
94% . HEFEF 98%. Qiu %5 NN, IMUBE/HDA ..
IMLEF 25 F-/HbA, . % 7] LI DKA il 5 FT1DM,
FLr i AT B F/HbA, IR SHE D 0.728, FUi R &L
JE90% . FR5E 84.2%. AW H, 83.33%
(5/6) W B E MM/ HbA, . >4.2, M4 E T/
HbA,.>0.728, IttFh, FTIDM 4L MBH/HbA .. I
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BT /HbA, YB35 T NTIDM 4. Al WL, Il
Bi/HDA . 1878 F/HbA,. %f FTIDM EA K1)
B mmEM. %4, 5 NFTIDM 4A I,
FT1DM 41 BMI &, R FTIDM &35 I+ J0 8 M
B, 5248 TIDM fEfE— 20, IRk
FTIDM 2 Wit 2% . P4l hs-CRP 254
GiitE X, ATRES FTIDM % 24 Hi gk
Y5 Ko EIRIT AT, FTIDM 415 NFTIDM 4
[ 5 D RE R W aE v , AR B RIARTT, R
R IGIFE L

Zi ik, FTIDM & £ L) DKA 2k
Wi, FTAEA ATIKE Y S, GADA AT FEME, 5
NFTIDM #B#H ML, M¥F/HbA . I ¥ e/
HbA,.. FPG. 2h-PG. hs-CRP. ALT. Ifi {JLAT.
MAFFES 555, 1 HbA . GA BAIK, i
AT, T FTIDM HE&SHE A, Ao
B, AFEER A A IR IR E IRt — e 2%,
EREARED, RS KA
IFEGE I RFFIE

CEAER  AUGENEE B R R S LR
BefS B ZE By 2 ib e (JIEC 2024-S98) , Jif i
HHOEEMERE.

MEmmsR AR IR EER a5 R .

fEETE S BdRE S S, ieocE
BT, A Bdegoit, wUREiES; i
besl: BFsTiEih, WG HES. Hid. BiT.
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