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[ ABSTRACT] Aim  The purpose of this study was to investigate the relationship between carotid intima-media
thickness ( C-IMT) and glutamate decarboxylase antibody ( GADA) titer in latent autoimmune diabetes in adults (LADA).

Methods The data of 160 patients were selected from a randomized controlled clinical trial “Multi-center study of opti-
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mized LADA treatment based on protecting islet B-cell function” ( NCT02407899) led by the National Clinical Research
Center for Metabolic Diseases of the Second Xiangya Hospital of Central South University from September 2015 to April
2019. GADA titer was used as the cut-off value to divide LADA patients into LADA-1 (GADA=0. 3) with high titer and
LADA-2 (0.05<GADA<O0. 3) with low titer. ~C-IMT data and other clinical data were also collected for the cross-sec-
tional study. Results Patients with type LADA-2 had significantly higher age, hypertension ratio, metabolic syndrome
ratio, weight, body mass index, waist circumference, hip circumference, systolic blood pressure, diastolic blood pressure,

fasting C-peptide, HOMA-IR and triglyceride levels( P<0. 05) , but lower insulin usage ratio than patients with LADA-1( P

<0.01).
IMT (P<0.01) and thicker C-IMT ( P<0.001).

abolic syndrome.

<0.01) and negatively correlated with GADA titer ( P<0.01).
(HOMA-IR <2.0) and high HOMA-IR ( HOMA-IR >2.0) groups.

Compared with patients with LADA-1, patients with LADA-2 had significantly higher percentage of thickened C-
The difference is still significant after adjusting for related factors of met-

Multiple linear regression analysis showed that C-IMT was positively correlated with drinking history (P

The LADA patients were divided into low HOMA-IR
LADA-1 patients with high HOMA-IR had

significantly increased C-IMT than those with low HOMA-IR. (P<0.01), but there was no difference between LADA-2 pa-

tients with low and high HOMA-IR.

rosis than LADA patients with higher GADA titer, and the risk is associated with insulin resistance.

dependent factor of C-IMT in LADA patients.

W PRI R I A8 I & E 2 PR v R BOE Bk
AT LRI, 3l ko R A Ak S A PR P K I 4 9 AR
{14 A B 2 A | B0 DA sl Jok ot 4 B 39 R RRAE
PRSI 25T 50 [k PN R T R R B (carotid intima-media
thickness , C-IMT') 2 &6 I F- 109 3 Jik 346 4 8 Ak 1) IC 1]
Jriktt 2 BUREIRIE i T A IR IR RE AR KL
LR 8 1 TR PRI B ) 5 | A R R M A A
BB M B e 22 4 PR 9 (latent autoimmune dia-
betes in adults, LADA) >& 1 TR RV A (HAF5E K&
L LADA (05 PRI KIS I A0 O 36 5 2 BB IR
AL, T 28 1 BB IRR , T LADA I 5
WA B A D ST /D LADA A7 78 35 95 19 57 Joit
P, TR PR IR R BE BT ( glutamicaciddecarbox-
ylaseantibody , GADA ) Jifi B K LADA F85 43 by i B2
# LADA-1 % ( GADA ¥ & = 0.3 ) FIAK % B 1)
LADA-2 #1(0. 05 <GADA ji% ¥ <0. 3) , LADA-2 #I%%
LADA-1 U ELA S INET 2 HOHH PRI RRAE 1918 5T 25
BAERBD . AR B 7E TR R 4 47
M) LADA H3# C-IMT 5 GADA X2,

1 FERMTE

1.1 #HRIFH
MHEKXKETHFEAFHE_ERE XK M ME
RMEREFFRPOEL 238 XFOE5H
B B lE KRR E TR ES B ATy
LADA th ity &L F R H R, ANARE: (1)
T4 ARH % LADA ¥ Wi Ar vk : D 4F 4 1999 £ WHO
BRFEL WA E; QU ERFA R F#H =18 ;0

Conclusion LADA patients with low GADA titer have a higher risk of atheroscle-

GADA titer is an in-

GADA FHME; (2) 8 18 ~70 %, (3) ¥ R i 7 72 4
FN;MDNVPREREE ;) EZT pERES;
(6)H&mEmonPe BBAEINMANEFEEE
B,

HEBR AT : (1) 4 4R 2031 X 48 IR o 43 & v 3L 3
145 (2) 4 4k B0 JR R 3 ok 2k AL RO
(3) Al KEIR B A M & & (o |t
G B E M AEHR ) (4) ALT 5 AST # 1t i % E R
3 0L E TBIL B3t E% FR 2 & E;(5) Al
B =1.5 mg/dL( B ) =1.4 mg/dL( &), # M
B 7% IR % <50 mL/min; (6) %M Bk JE £ 4 5 (7)
KEFEH (B A LEREEAYEB L,

AT NARVE R H R AT, H 160 4 B H N
KR, ZREPAKEL2E 2l NP0, HPEH
BEHAMIWIPHAFME_ER(SL A),H
HHBEAEFE-MEBER (23 A),LHE HRILAR
ER(14AN), AHARKETIHAFHE _EKR
EXNEZR2FHRAELSEERREZ RSN
HEXEFE, BFRF QWA R E T 5 75T R
R N S P
1.2 FHik

RHGE KB AR, LR E LADA-1 A&
(GADA £ =0.3) f2 1% & £ LADA-2 A (0.05 <
GADA 7 £ <0.3) B 8y C-IMT R H s K4 &, 5F
Xt C-IMT 8y % e B & 3R 47 41 25 53t
1.2.1 AvFi#RmeRE KEMWL L F
B ORE REE REE S ERFREEY AH
S, BREE RN —EFEEREREIE6 ANA
Pk, ARE S A EARE 2 KA B R A
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1.2.2 #Hhkhd MNEES KRE.ER K
[ﬂ\iﬁlfﬁ,ifﬁ%}ﬁ%gﬁ((kg/mz):ﬁr‘}ﬁ%(kg)/%
BA(m’), AR AR EE B =90 em, &
M =85 cm,
1.2.3 Z¥=kha 7 B A JE A R #
AR KRG 2 h b R KREE 2 h C Rk,
GADA 7 & HEfufisr s & AW 4% @5 LB | H
“EROAEEE KREEREAEEE 5XEEE
BEEBE KT, ¥ TEKXEE 2 h CJK,GADA
HMESHEMRNEF O ZREDHHTERE,2 B
WLL2 000 g B A BN S min, 4 B EE T
20 CRARF HMT R L AENFAZWEFTH
ARFNBE_ERBRAARFHRATHDELEZRE,
Ho¥ GADA MEH T HAFHE —ER KA N
WHRFRMN,CREFHAFHE _ERKRHAA
AWML R EHRATRN, EABFEELEFOE
AT, B/ ERE I 1 E (estimated glomerular
filtration rate, eGFR) % Jf CKD-EPI /A R it & #% it
B wEAXALAEY FEE (L HF 543.6
keal, 2 HF B A AW+ b 44.4% , e fF #h F &
47.7% 2 A+ 5 7.9%)
RELEAAERE S (1) AR (B F oA e
BE) . JEE B M =90 cm, &M =85 em; (2) &y f 4.
2 M AE=6. 1 mmol/L 4 f #r J& 2 h M 4E =7. 8
mmol/L (8 ) B # % W AERIRIH T #;(3) H M
JE it =130/85 mmHg & () B # A K & i & 5
B A (4) ZHEH B =8 =1.70 mmol/L; (5) ®
BEEEEEEE®<].04 mmol/L, ML EE%3

TR VA b BT 45
1.2.4 B FHA RFHWEML, KR Ef#

AAERBIAH wmEFREBLH M, XHAE >
R B O I kAR 4T A XK B ke B
KBNS R REBHATA R B ENTEE, TH
Bl ik X3 1 em AL 5 BE B H B Bk TR P R R
JE(C-IMT) & B A AT &, 2 A 3K 20 ik &0 & 1
KOUBFHME, C-IMT<1.0 mm # E % ,C-IMT=1.0
mm 4 ¥ &
1.3 SitEHZE

K SPSS 22.0 B #HAT Rt AT, FTA T E
AR H#TEAUSR, A HRLFIHEXRB XA (2
+s) B (xxse) #3175 A7 Kl Mean (Ps-Pog)
TN I RO G R S v A = S N
Kruskal-Wallis #3040 32 7% & 78 41 8] 34 %% bb % A
Wy m K R th o 2 AT, I BCR OB St g i R

FH B/ MR 2T R/ A B B R R X AR R
CIMTH R E XN KA L TLEKEZR S HNA
A

2 % R

2.1 LADA-1 #1 LADA-2 BEIGKE 547

160 4 LADA Hi&H  LADA-1 BUZH 1 LADA-2 &Y
HERF 0N 94 44 (58.75% ) 1 66 44 (41.25% )
PRI B R P 1) R B 1) TR | Y R
FELGG | B R LL 2 B R BEfE AT B A
P2l LT \eGFR JRIR | SIH [ B 1% B2 AR 2
R T v 22 O 8 P DL s, — P OOUAR 7 2 4
TR ) s RS 25 W A TT 28 A5 2 4 1T E 4]
T EYEZ R (P>0.05), LADA-2 BISB 4R &
MR Fe ] AR 25 A5 A E ) 44 o it | A I 45 2 IR
Bl RSl 4 e & sk R 2518 C Ik HOMA-IR [
T = HE7K T C-IMT 34 522 L 1 B 5 =5 T LADA-1
I H (P<0.05), LADA-2 B GADA i &
JBE £y 2 ) Lk B B AR T LADA-1 B & (P<
0.01,%1),
2.2 LADA-1 BJF0 LADA-2 BU 3 C-IMT bk

FAW 7 2253 M a5 L T4 C-IMT, 78 R K IEAT:
AT ZE T, LADA-2 B2 4 LADA-1 %4 C-IMT
BERE (P<0.001) , PHLTEAL IE AR IS PR
T WS AR s RERE 24 R R S IR 2
HZLJE C-IMT 25734 B &M (P<0.05) (£ 2,1
A1) b 2D AR BT 25 S B Wi BT SR R
25 WA 25 18 C K B AL 2T 2 HOMA-IR | H
b R s B A R ol e e S EN =
BB B S 4 C-IMT 22 S0 B & M (P<
0.05) (&2, BiRY 2) ; 78 Z Al Fefih B IEA N R
fitf JRIZ .eGFR J5 Wiz C-IMT 22 A4 &M (P<
0.05) (2 FHAI3)
2.3 LADA £ C-IMT X2 IE X849

DL C-IMT {EA PR AR &, DUAR IS 00 s A I
JR S PO S FRAR2Y | O IR 2 RS IR T EE
B ML Wi e s IR oEE 2SI CORR BB AR I 21 8
F1.GADA 7 [ . HOMA-IR . 4 TN %% % i . eGFR | JK
[ R T I L s 9 N A A3 e S N =
9 T B 1 IR P A OC IR R AR A AR AT 2
TCERMEZ A A M, 255 & B, 0O 25 LADA
B C-IMT 5B 5L 5 25 1 A5G (FR ik [B1E R 5L
0.283,P<0.01) ,GADA 7 & 5 H: 5 . 3 FuAH 56 (br
HEAL IR R0 -0. 253, P<0.01,% 3)
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% 1. LADA-1 2% LADA-2 Bl & IR E 144
Table 1. Analysis of clinical data of LADA-1 and LADA-2 patients

Ei=2a LADA-1 %1 (n=94) LADA-2 % (n=66) P
() 40.5+13.0 46.0+11.0 0.005
JREE(H) 8.0(2.8,15.3) 6.3(2.9,18.1) 0.883
B HI(%) ] 55(58.5) 43(65.2) 0.396
WA R [ (% ) ] 31(33.0) 16(24.2) 0.232
RIS B (% ) ] 13(13.8) 13(19.7) 0.322
e RS [ B (% ) ] 4(4.3) 11(16.7) 0.008
RBEEAMEL [ F1(% ) ] 18(19.1) 29(43.9) <0.001
FEFRIREREL B (% ) ] 21(22.3) 24(36.4) 0.052
B (em) 165.28. 1 167.4+7.9 0. 090
A (kg) 60.9+10.9 68.8+14. 1 <0.001
K FHEE (kg/m?) 22.2+2.7 24.5+4.3 <0.001
JFE (em) 80.6+8.6 86.6+12.5 <0.001
T (em) 91.247.5 96.3+10.0 <0. 001
LT H 0.89=+0.08 0.90+0. 08 0.370
W45 & (mmHg) 116.2+12.7 123.0+17.1 0.004
#F9K HE (mmHg) 73.1x10. 1 78.7+11.4 0.001
25 JE K% ( mmol /L) 6.91+2.47 7.32+2.75 0.326
Z M8 C K (pmol/L) 235.1(176.4,352.0) 433.3(203.1,615.8) <0.001
BEAL I3 1 (% ) 7.40+2.08 7.32+1.48 0. 804
HOMA-B 50.5(32.2,69.0) 54.6(41.2,74.7) 0.119
HOMA-IR 0.72(0.56,1.0) 1.30(0.87,1.74) <0. 001
GADA & 1.274(0.668,1.655) 0.099(0.045,0.162) <0.001
AN (TU/L) 18.0(12.0,24.0) 19.2(14.0,31.3) 0.061
WLEF( mol/L) 64.9+14. 1 65.6+14.4 0.757
eGFR[ mL/(min - 1.73 m®) ] 110.4£15.5 106.9+14.3 0.151
PR (wmol/1) 295.6+78.9 321.3+90.8 0. 060
Hth =5 (mmol/1) 0.85(0.64,1.38) 1.22(0.80,1.85) 0.002
JUH E B (mmol /L) 4.49+0. 86 4.50=0. 87 0.963
LDLC ( mmol/L) 2.64+0. 66 2.61+0.74 0.780
HDLC ( mmol/L) 1.36+0.37 1.25+0.36 0. 065
C-IMT 3EJE[ Bl (% ) ] 10(10.6) 21(31.8) <0.001
L
ZHIXUIR (% ) ] 55(58.5) 43(65.2) 0.396
2R IR 481 (% ) ] 11(11.7) 7(10.6) 0.829
TR B (% ) ] 1(1.1) 0(0) 0.401
JER R H1(%) ] 64(68.1) 30(45.5) 0.004
fITHBI(% ) ] 4(4.3) 2(3.0) 0. 688
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%z 2. LADA-1 80 LADA-2 B £ & C-IMT th 7 Z 45 (mm)

Table 2. Covariance analysis of the C-IMT in patients with LADA-1 and LADA-2 (mm)

Pl n RIIE 5 1 f5i 2 Bl 3
LADA-1 94 0.70+0.20 0.717+0.020 0.740+0.029 0.734+0.031
LADA-2 66 0.85+0.23 0.815+0.024 0.860+0. 034 0. 870=0. 036
P <0.001 0.003 0.016 0.012

T REIE G T PORER I (se) 7R o BERL 1 RIEARIE RS e IRAR SR DRI s FRAR2Y B 3 T O IRREME 25 I 24 5, 27 2 FEASERY 1 Sk
Tilt F A IEAAR B B M B S e Pk AS IR A5 B C IR BRI 202K T HOMA-IR | H il =P | S I e {1 %% 8 N 2 1 JOEL T e oy 85 2

B I A, B 3 AERERN 2 BERt EARCIES I AE &  JRIR (eGFR

% 3. LADA 2E#M C-IMT HXEEZ T&EEHE T
S

Table 3. Multiple linear stepwise regression analysis of the
C-IMT related factors in patients with LADA

Ef=ga) B Beta t P

8 0.913 12.900 <0.001
ek 0.410 0.283 3.081 0.003
GADA JHFE  -0.209  -0.253  -2.760 0. 007

DL C-IMT O AR & H AR O AR RS M5 A WA s R
FENg2y | 1 IRRER 2 2 AR T4 45 ) i i 25 i I b L 25
W6 C K BEIL LT 2R . GADA Ji% 8 . HOMA-IR | 4% TN % % . eGFR |
PRI HIM =8 S JIH [ G35 3 8 28 1 IH [ v 25 IR 2R R
[ B 2

2.4 LADA-1 B LADA-2 B &= # 51K HOMA-IR
48 C-IMT Eb#

X} LADA-1 BUF1 LADA-2 %4 & 23 B4R 4 HO-
MA-IR %{# (HOMA-IR <2. 0 1l HOMA-IR>2.0) 43
A AIE HOMA-IR W2H , LADA-1 %I 5% = HOMA-
IR 0%k HOMA-IR 20 C-IMT i EH4)5 (P<0.05) ,
1M LADA-2 B S 5 N FI = HOMA-IR 41 [H] C-IMT 2=
SAREE(P>0.05,%4),

# 4. LADA-1 215X 5 HOMA-IR 4 C-IMT Lt
Table 4. Comparison of C-IMT in low and high HOMA-IR
groups of patients with LADA-1 and LADA-2

LADA-1 %1 LADA-2 %1
e
n C-IMT( mm) n  C-IMT(mm)
{EHOMA-IR4H 22  0.73:0.18 37 0.68x0.15
% HOMA-IR 40 43 0.90£0.23 57 0.71+0.23
P 0.005 0.526
3 3 it

SN B 1 G5 Wl g DA DR Y| e 3 3
5 PR AR AT — 8 T 0 S B RIS 2
2o 1 ROBERRN GADA 45 3 ST A FRE | JBE D g

PR SEARAE , SO IR 95 AR AE T 0L 2 RO AR
I (A R 2 B, X ol S O 1k P A3 ok e 4% i 7K F
JnLAs e, A iR B9 K AR HE GADA TR
BE(0.3 A FAE) , AT ¥ LADA B3 70 b i i Y
LADA-1 %I KA B 9 LADA-2 5| Jif 5 51 2 i 25 it
1 BUBE FRS 1 11 R e o BUAR TR JE 5, D B 1
i ERE AR AAE ; 5 F PUARTHE BEAIG, 385
BAE AR GRS 2 B IR W A 1Y
I RIS AHFSY LADA-2 Bl%S LADA-1 B EA
ARSI K, 225 I | I I =R E
Ji 5 BT A 2R B A S5 R AR, X 5 A A A =2 i
AR FT 2 AR i A 2L | o AR
HELH N Bl ks BE AR AL ) e R, W
LADA-1 #YF1 LADA-2 BUAi I I 1Y) 5 o P ] g i
B PRI R I I & 5 Ryt A BT R ], B il i G
W5 TR I RAFF 55 UEDE | (A5 HEA T RTREPEAF 52
ALY SE LADA 2 RUBE SR W I PR 51 bk ks
FEREAL EAT T /NEEAS B O ST, R B0 249 2 3
AELLE ARG 50 2 L B LADA B35 A I C-IMT 3
JELF/ B SR St ko R R AL BE B 5 2 AUBE R 21 TG
WFEES (11.4% W 17.3% ), 1B LADA-1 %I 45
LADA-2 BTG R 3 ke RE AR AR 1 & A SR AR, AR
WFFEIHT TR H 20 RERE, FEPRRICEE LAY
LADA % 45 R B/REA 20% HEL T C-IMT B 5,
H LADA-2 %5 LADA-1 U ¥ C-IMT B 345 &
Jf C-IMT 3 JE %) L 91 5 3 4155 (31. 8% 1 10.6% )
REIE TAFEIE P s RE | I R i 24 W fift T LA B o
NI L A | R B 2R BT I R AR 2 A AE A
KHEF, BEM2ZFARELE, X C-IMT 50 A
RN Z oL EZ A mIH 51 & B, GADA %% 5 C-
IMT S50~ A G, J& LADA B3 C-IMT 34 J5 iy it
SRR BN EEIC LADA B b, (RTE
JERY LADA-2 70 58 5 I PR s R ARl 2 708 PR ,
C-IMT 34 XU 3G K, AT, R i A 2
FEG Ko EE AL A BE AR B AL HOMA-IR 2%
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Al 5 28 AR Be | T B Jok o8 A A A XURS: 1 R 47 45
PR ASHISE K 0 LADA-1 0 g 3% 25 HOMA-IR 4145
ik HOMA-IR 41 C-IMT 34)5, 1] LADA-2 BB H R FH
B 2E 5 PEOR RS AP LADA-1 AU C-IMT 3
JERYE BRI, A, LADA V5 H 5 % 28R R
W AT REAE1E 55 G2 A0 OC 1 B3l ik 9 iz T g 25 AL 1
RAERFAES ) M, ARBFSE LADA & 1
FRFEL R AR | B AR AE 8k o s B fb &
A= B RS S S T — 2 R N B T e
PEE Bh KO ARERE AL Y K A & O L BT LA, [N % B L
HET2DM A8 3, DA 20 Ik A R A o0 i A7
Ji (atherosclerotic cardiovascular disease, ASCVD) [
DB, 25T FR . A A 36 SR U IR YT R

AT & P C-IMT 3 J5 5 4 5 1F A1 06
X5 REA A R 3 e R A O IS R A R B
FEASH R B W — T A A R AR T
100 g/w (1) L B4 A HO WLRE B 1 XU 3541, {5
B AR ASBF5E LT B Rl & A
10 4E LA FAS PRI s | 2 75 % 1k 3 v i B AR i L
(>12 g/ R) M R TFAIE S C-IMT 348 2 8] 3¢
RIOWFFESE R E T GE th P O SR, T A
FEI R 7 B B e R I AR A iE— 25 Ak
FELEBRIG , T Bt — 2T

ZE b ATAR, LADA 3% C-IMT JEJE 5 GADA ¥
FE AR YIAE 5, % T GADA K B LADA-2 &I M
H S A7 A S B Ik ok R A AR XURS: , ELIZ XU
[ ZIEPUE VI G, XX F6 4 o Rk AT
ST PR B Jok 54 A6 B £k 19 0 s s o o i PR 3K & K
G

B R BE ZRMEEREREFHRTEST
SRR E AL B TR R (FE) ARG e
A R A A RN ] 8 S,

[ &% 30Hk]
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