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Evaluation of islet autoantibodies and B-cell function in classification of

patients with ketosis prone diabetes
Wang Xiaohao',Tan Huiwen',Yu Yerong',Zhou Yunxia',Zhang Xiangxun’
(1. Department of Endocrinology and Metabolism;2. Laboratory of Endocrinology and Metabolism ,
West China Hospital of Sichuan University)

[ Abstract ]Objective . To investigate the clinical value of islet autoantibodies (A) and islet B—cell functions (a total of four kinds of
combination ; A+B+,A+B—, A-B+,A—B-)in the differential diagnosis and classification in patients with ketosis—prone diabetes(KPD).
Methods : A total of 134 patients with newly diagnosed KPD were included,who were admitted to West China Hospital from January
2000 to December 2010. They were divided into four categorical groups based on the presence or absence of autoantibodies (A+ or
A-) and B—cell functional reserve (B+ or B—): A+B+(n=15),A+R—(n=13),A-B+(n=77),A-B-(n=29). Islet autoantibodies includ—
ing islet cell antibody,insulin autoantibody and glutamic acid decarboxylase antibody were measured. The clinical characteristics and
biochemical parameters were compared among four groups. Results ; Of the total 134 patients,there were differences in body mass in—
dex(BMI) ,waist and hip circumference ratio( WHR) , plasma glucose concentration, glycosylated hemoglobin Alc(HbAlc) and triglyc—
eride (TG) in four groups (BMI;P=0.000; WHR : P=0.026;blood glucose : P=0.009 ; HbAlc:P=0.001;TG P=0.044). BMI and WHR
were significantly higher in patients of A=+ than in patients of A—B—(BMI;P=0.005;WHR:P=0.004). Plasma glucose concentration
and hemoglobin Alc (HbAlc) of patients in A—B+ group were lower than those of patients in A—B— group (plasma glucose concen—
tration: P=0.036;HbAlc: P=0.010) ,but the triglyceride levels were significantly higher in A—B+ group than in A-- group(P=0.015).
Conclusion ; Patients with KPD show significantly different levels of B—cell function,clinical and biochemical characteristics, which
may need different therapeutic strategies. AR solution based on the autoantibodies(A) and B—cell functional reserve can provide ref—
erences in the treatment of KPD.

[Key words Jketosis prone diabetes;B—cell function;islet autoantibodies; glutamic acid decarboxylase antibody

UEARR , — s 1 AR 2 AUBE PR RR S A
2 P IRPRE A6 ] B4R RS (ketosis—prone diabetes, KPD)

KB IFEPEIR RN DK/DKA B3 094 FRA R E,

H 75 | RRIG PR S A AT B i G, i F ke 1 MPRAADTE
RFRHLEL N ARG B B R, HRTR
1.1 R %

2 R 3 E M PR IR 272 (American Diabetes Associ—
ation, ADA) & R B 9 0 B 7 58 X 28 A &1k
KPD H AR &1 1 B , B 1B IR RSN, H
1t 3 22 1 i ROIF ST 0 R 73X 28 KPD J8 3 HoAA It

ANAAE DY R 20 04 = g T A B4 1) A P A i P
TR P ERAEBERI WIS HE IR B 134 DA IFTER 2 KPD 8
HHIUAL IR IR , ABE R SR )« = 22— /DR A B >
ARELEL 22 W O (B S AN 12 J, 25 i R IRk

FEFCIIZEELARR S, A28 X ADA Jr &4 om
FUBREE, AATTIA KR KPD ST 2 AUBEAR
(type 2 diabetes mellitus, T2DM ) (¥ 31 780 | J15 Hiiy 24
Sk B E A5 ) 2 BYKE IR GKT), Balasubramanyam S5
AR B PRI AH OG0 A B e (A) FBE 5 D fE
(B)ERAF S AU AR T (JLA 4 RhZH G HD A+
B+, A+B—, A—B+, A—B—) X B b s i i ol i AE iR
7F (diabetic ketosis or diabetic ketoacidosis, DK/DKA)
A TEAT X AW S A I X A2 /) KPD 3
HHASPUARIRS B AMIZNRE, PR AR 74X X

FAFE ADA (1997 4F ) B BRI IZ BT b 5 IR =3+ B-
FETHR =0.3 mmo/L; ToR I e TR BI85 REER S K
DAY S5 LA R BT DIBEIE S HEBR A SR rE s N
MG 2N MU REAR 2 B3 T 1 3 IR TT REREZ
Wi BRI 255 (AnbE e BB 55 ) LA R LR AT R 4T Ui
W PRGBS SRS TR PRS0 R HR A1 43 0 53 5 A P 430
PR R 1 IUBE T 2 S

1.2 BRRT &

121 —Blm R BORMSCAR A AR AR E I 5E 5213 1A
Joude By MR AL, RT3 A B AL (body mass
index, BMI) JE& H (waist and hip circumference ratio, WHR) ,
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SRR RS W8 A o2 23 WS s B I 2125 11 (glycosylat—
ed hemoglobin Alc,HbAlc) JREHZ (C Bk, H Il =08 (wiglyce—
eride, TG) GBS , &% B NG 11 AR AR E UK,
122 ASPUARIE MBS B AN RENE IR B8 AH
Kl B BPUAR, B 5 A BT A4 (islet cell antibody,ICA) |
[k & ZEPUIAK (insulin autoantibody , TAA ) FIA B 12 [t 72 Bl B 4
(glutamic acid decarboxylase antibody, GAD-Ab) , %48 P4 [ [
B 2 Gy 50 T R 3y, — TR B DA A Ry B A R Sk Ry
A+, SHHLIARSI TS FIE R A-, B AIIETIRER A C ik
(fasting c—peptide, FCP)YEMITHIFEAR , FCP LI 0.3 ng/ml YEHN
B ANl T ER AT AV 4, FCP=0.3 ng/ml & SR B+, )T
ZH B-o C IR FHUR Sl (AL st by A= ) HOR IS
). MR B SHUAR B Al DI ReA I 2SR A+
B+(n=15) ,A+p-(n=13) ,A-B+(n=77) ,A-p-(n=29)4 2 ,
1.3 %itsa

Kdli 1 SPSS 17.0 Gedt#i kb 47 Ab B, i BERE LYY
B bRif2E (v +5) 2, TP HEAIGEC LB ¢ K
LR 22 () B4R L A FH B0 DR 3R T 2 3 i, T A LU R
LSD—¢ 3% , A LA RO KS . A 0/KIE a=0.05,

2000-2010 47 Fk ¢ PR Bl i /RS 2 A0 2 114 1 g DR s i
TG AN AFRIER TSI 449) & DK/DKA 3 134 ], 4 3
HBH GO R 2 U Z T 2 2 R AR 1, & A7
JHEESKR 4 2 % 7E BMI WHR B HbAle M TG J7ifi
SIEAEGEH 2 L (BMI: P=0.000; WHR ; P=0.026; Ifil 4 . P=

0.009; HbAlc: P=0.001;TG;P=0.044) .4 V4 K F7AE T 1k
FNER B L s Tt B el 1.6:1 2 6.5:1 R
s (BRI 5 R e A% IV T ek ) L 491 2 S e i
X (P=0.369),

4 WA Z [AHEART T L AAE R ULER 2, A-B+41AEE BMI,
WHR #5555 T A-B—-4LE 3 [BML: A—B+2H (23.10 £ 3.26) kg/m?,
A-B-£H(20.55 +3.99) kg/m?, P=0.005; WHR: A—B+2H 0.92 +
0.06,A—B—2 0.83 +0.04,P=0.004], A-B+H# A Bt B
HbA lc & T A-B-ZLBFINKE : A-B+41(16.60 +9.15) mmol/L,
A-B-#(2311 £ 1370) mmollL, P-0036;HbA lc: A—B+ZH (11.11 =
1.90)% ,A-B—-4H (12.55 + 3.01)%, P=0.010], {H TG 7K V-8 i
B TIRH[A-B+41(3.23 +3.31) mmol/L, A-B-#1(1.67 £ 1.03)
mmol/L,P=0.015], A-B+4l & 5 A+B+41 LA BMI K
HbAlc J5 HfFAE2EFBMI; A-B+£H(23.10 + 3.26) kg/m?, A+B+4]
(2577 +434) kg/m?, P=0.010;HbAlc; A—B+2H (11.11 £ 1.90)% ,
A+B+21(12.44 £ 1.95)%, P=0.042], A-B+ZHHEH 5 A+B-4H
FREALE MBS B2 HbA Le J7 THIAEAE 25 S0 . A-B+41(16.60 =
9.15) mmol/L, A+B—£H (25.11 + 16.36) mmol/L, P=0010;HbAlc;
A-B+H (1111 £ 1.90)%, A+R—4(9.70 £ 1.95) %, P=0.037],,

A+B+EF 5 A+B- B F A L, T BMI & HbAlc H]
& T 5 BMI; A+B+2H (25.77 + 4.34) kg/m?, A+B—2H (22.30 +
2.77) kg/m?, P=0.020; HbAlc: A—B+ZH (12.44 + 1.95)% , A+B—
2H(9.70 = 1.95)%, P=0.001], A+B+H# 5 A-B—HZH L, H
BMI, WHR 2253 HAA G247 X [BMI; A+B+4H (25.77 + 4.34)
kg/m?, A—B—4H (20.55 +3.99) kg/m?, P=0.000; WHR ; A+B+4
0.94+0.06, A-B-21 0.83 = 0.04,P=0.016], A+p-ii& 5 A-B-
BFAHLL, A HbAle 125 R BA G508 L [HbAlc: A+B-

%1 12 DK/IDKA EE 4 A ( A+B +A+B - A-B+.A-B- ) IIERZERI K AB LB (x +5)
Tab.1 Clinical characteristics of patients with newly diagnosed DK/DKA of subgroups: A+ B +,A+B —,A-B +,A-B—(x =5 )

I PR BERE A+B+ A+B - A-B+ A-B- X/FAE, PE
K 15 13 77 29 -

Firte 1312 8/5 53/24 18/11 3.153%,0.369
() 4520+ 11.65 44.62 +12.98 4226 +12.15 46.03 +12.02 0.817, 0.470
BMI (kg/m?) 25.77 + 434 2230277 23.10 +3.26 20.55 +3.99 6.618, 0.000
[ (em) 88.33 + 8.37 90.67 + 3.80 88.96 + 9.88 78.67 + 12.58 2.656,0.057
WHR 0.94 +0.06 0.91 +0.04 0.92 +0.06 0.83 +0.04 3.688,0.026
e (mmHg) 121.79 + 14.76 116.8517.17 121.55 +13.12 118.07 + 13.97 0.776, 0.510
HF3KIE (mmHg) 76.64 + 8.43 73.85 = 10.88 7775 +7.84 73.90 + 8.39 1.954,0.124
I (mmol/L) 16.54 = 6.22 25.11 2 16.36 16.60 £9.15 23.11 + 13.70 3.997,0.009
HbAlc(%) 12.44 +1.95 9.70 + 1.95 11.11 £1.90 12.55 £3.01 6.319, 0.001
TG (mmol/L) 3.19 +2.64 1.49 +0.62 3.23 £331 1.67 £1.03 2.775, 0.044
SIH [E B (mmol/LL) 5.49 £2.20 433+1.15 4.93 +2.06 4.67+1.37 0.878,0.455
HDL~C(mmol/L) 1.26 +0.44 1.30 £0.56 1.17 £0.47 137 £0.42 1.112,0.347
LDL-C (mmol/L) 2.80+0.97 2.29+0.86 2.84+1.06 2.65+0.99 0.739, 0.531

T :a,3.153 4 {5 s HDL-C.: 5 % B IR 45 FUIE A s LDL-C. {105 BE R 45 FUIE IS 5 - Toae i
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Tab.2 P value from multiple comparisons of the clinical features

BMI WHR ik HbAle TG
A+B+ A+B - 0.011 0.490 0.046 0.002 0.150
A-B+ 0.010 0.670 0.987 0.042 0.962
A-B - 0.000 0.016 0.079 0.878 0.094
A+B - A-B+ 0.460 0.641 0.010 0.037 0.079
A-B - 0.162 0.055 0.592 0.000 0.867
A-B+ A-B - 0.005 0.004 0.010 0.006 0.015
®3 FEZEETE B AEINEEST B ARINBEEMILR (xxs)
Tab.3 Comparison between B+ and B - among all subjects (x = )
2H 5 %5 BMI ( kg/m*) WHR 9K (mmHg) B (mmol/L) TG ( mmol/L)
B+ 92 23.64 +3.64 0.92 +0.06 77.58 +7.90 16.59 = 8.75 322+3.19
B- 42 21.22+3.63 0.87 £0.05 73.88 +9.09 2379 + 14.47 1.62 £0.94
fH 3.216 2.507 2.394 —3.445 2.904
Py 0.002 0.019 0.018 0.001 0.004

2H(9.70 = 1.95)% , A-B-2£H (12.55 + 3.01) %, P=0.000].,

T B A IR JE A BH M5 A+(n=28) Fll A-
(n=106)2 ™K& I, 2 4B H (LA BMI J7ifi 22 573 B A5
J127 5 U A+2H(24.16 £4.03) kg/m?, A—2H (2243 £3.62) kg/m?,
t=2.109, P=0.037]; ¥ T A [RF (% IR B 4T Be =& 5 58 o
H B+(n=92)F B—(n=42)2 4 &M ,2 4 B ETE BMI ,WHR
FPOKIE L UKE TG J5 T 25 5 B Geit27 22 S (BMIL: P=0.002;
WHR: P=0.019; #F 1K . P=0.018;; M4 : P=0.001; TG ; P=0.004) ,
HAREE I3 3,

A

3 1E

T

H T4 PR 72— 28 R 2 2% 1) i IR S o 1 4
RGP , AT REHERR 73 B F1) 308 PR A PG R
BT 7 ZE M LA S B IS ) A, X1
Il PRIZ Wt 43 B R ME ]2 1 KPD J8 34 10 S AR 4
Joa A B BRSO R I RAFAE R TR A R
WA 0 1) — PRI R 2 A B e 1 BB IR
(type 1 diabetes mellitus, TIDM ) [ 5 221l PRAFAE , H:
A HLI G A 5 e 2 Sy A R B 4
JHLTTT 5 B0 15 25 53 A 268 XoF AN T 3 e = A OG0T,
PR AHOCHY A B 5T i ICA TAA (GAD-Ab %5
RGN XS T F B e iy B AN i BUi 8 TIDM
HATEZEWZEME, A5 SR B S o 5t
7 B AT REIRZSTEAG A B T 8012 DK/DKA 3%
HERA 73 BUFN G BIIAYT Ty R Rl

AHFFE A BRI 2 TC I A5 R B DK 3 DK A
(IR0 I2 i R S8 22 0 R kA T A 7 AR 53 e, LA
LAY IUBERE R B BRAEVE R 8 KRS . ANBIFSY
T A+B- AL F A H B e Uk B B AHMafer
FRZ P, R Ao BT B &R B G R A IR
ST PR A, o T A—B-+37 2H BB 35 B Jy =X AR
TIDM 19 H &M EE , # Jo 8/ TIDM A I iE 3 &
B RE bR AN 5 B RS | [R]sE ELAT T2DM ()35
YR IRFRME , 28 BE R KR L, B AN RERY
BRAT-, 1 [7) SCHRFR A B4 BRE B 111 /1 T2DM 28B4
M A-B-F1 A+B+ W41 B35 H B S e R F B 4
DIReX b Frh RPIRES , B AT R sl ok, Haz W
Oy R AR B — BRI . B2k 2 R I R S5
PR, T ERK AT RIBE T LU 2 A B e ROLA B
AT RE AR B N TR 0 R M i) B e R
BEIIRTT T 5,

ARHFFE I K B IR B AN Th e B4 JChk A7)
RIPTELH (B+,B-) — M7k (55 BMI WHR K &F
5K He ) FHAC 50 2 K A 25 L (046 A BE IR TG 7KF)
2 JR) A B 5 25 SR T SRl R A 0 20 A- 5 A+
FBEUE BMI J7 THIAF7E2H [B] 22 5% (ELK P A ILES
War) . s B AT RERIERAF S5 5 (B+ . B-) B A
BHORIAE TC(A+ A-) T REA 81X S X e 53 ik
BRIIARS W2 DK/DKA B 25 G
(1 3 B o U J5 58 (ADA J5 %8, LA 8 $50Ch JEati
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BMIJ; 2 FIHE IR H B4R S B AIMIThRESS 51 AR
D5 %) B X A 0 B RN TN (ELEA T FL AT, &5
R AR AL T KPD (B B A K 2
i 52 23R Y7 ) T o P B o T A B R 4 ALy
2 BB E IR R S 2 AR B 95%F1 97%15191 ) RSk
AB T T RESZ BR T80 43 BUA £ AR LA [ H4t
TRIFELE , B o 8 A Bhii™ I E A B
JEE T A2 5 J 50 28l A O, i 0 1% s 0 0 e ke £
FABRHEWATRE A A BTk Ak, B 4T RE 2 h
AR AR, 9112 KPD HFH7Ede e 2 v g
MG C KRR B+FI1 B TR R,

25 FRTR i 2KFHe45 TIDM Fi T2DM I PRAFFE
9112 DK/DKA F835 I A7 AEXT Tl R B8 AR S —A>
BMRKMEL, T IS A BPUARBHM: 5 5 4 Johk
By B UML) BETRAFHY AR 5 SR T 5 B BOR Y
JCHA 5 A P DK/DKA 0288 PR 58 5 1 &
ORI HA S50 E X 28 KPD B R E K
I R BT , LR T30 — 2 MR 2 W o R J003A 7
Ti ZIHE
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