Advances in Clinical Medicine I/RE23EFE, 2020, 10(6), 920-925 Hans Xl
Published Online June 2020 in Hans. http://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2020.106141

Analysis of Risk Factors for Insulin
Antibodies in Type 2 Diabetes Patients

Xiaohui Dong’, Zhouyang Huai, Chenggian Li*

Department of Endocrinology, Affiliated Hospital of Qingdao University, Qingdao Shandong
Email: 510131036@qq.com, ‘lichenggian5213@163.com

Received: May 15", 2020; accepted: May 29", 2020; published: Jun. 5, 2020

Abstract

Objective: To analyze the risk factors of insulin antibody (IA) in patients with Type 2 Diabetes
mellitus (T2DM). Methods: A total of 742 T2DM patients were admitted to the department of en-
docrinology, affiliated hospital of Qingdao university from 2017/1/1 to 2018/7/1. All the patients
were treated with exogenous insulin and IA was measured with complete data. According to
whether IA was positive or not, there were 220 patients in the IA positive group and 522 patients
in the IA negative group. Routine blood biochemical tests were performed in both groups, and re-
levant case data were collected to analyze the risk factors of IA in patients with T2DM. Results: 1)
Comparing the general and clinical data of the positive group and the negative group, it was found
that there were statistical differences in age, course of disease, dose of insulin used before admis-
sion, cholesterol, LDL, HDL, uric acid and free thyroxine between the two groups (P < 0.05); 2) Lo-
gistic regression analysis found that course of disease, cholesterol, high-density lipoprotein and
uric acid were independent risk factors for IA positive in T2DM patients treated with insulin (P <
0.05); 3) The disease duration of risk factors was divided into four groups according to quartile
assignment, and the IA positive rate of patients in different disease duration groups was statisti-
cally different (P < 0.01); as the course of disease increased, IA level increased, fasting c-peptide
level and islet insulin function index decreased. Conclusion: Patients with T2DM treated with in-
sulin had a higher risk of being IA positive with longer diabetes, higher cholesterol levels, higher
uric acid levels, and lower HDL levels.
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Weks HiH: 202045 H15H; A HEB: 202045 H29H; &4 Hi#A: 20204F6 A5H

R

HHE: 2¥Hr2E58 R (Type 2 Diabetes mellitus, T2DM) 5 3 724 i 55 B Hi4£ (Insulin Antibody, IA) K]
ERER. F¥E: 4it2017/1/122018/7/1TF B K%M B E BN 5 W AHERL A I T2DM B % 742
B, B BESMERNEERESE N CIARA S8R, MBIARSHEME, 2 NIARMH2205F11A
FAtEg 5220 . WAREWIHTERMBENRR, HIEEMHBITE, 2PTT2DMEBZIARERK
. &5 1) WBEHEASHAEE —REERERRIEFER . HE. ARIRSRFHRAE. BE
. REEREA. REERES. RR. WS P REZEEFHHRELES T FER (P <0.05); 2) Logistic
EESP RIUERE. EEE. SEERES. RBREMHESRIBITHT2DME S RAEIAMERSLE
KREEP < 0.05); 3) BERFZFHREZNMIBERESE, FRRELEEHIARREREST %
EZR(P < 0.01); FEEREWM, 1IAKTEFE, FRCHATRESLMAMThRERE TR, &it: MHE
BERETHT2DMESE, BEE BB MK, EEBKEFEE. REKFEEUAREEREAK
SRR, RAIARE R XSHRE

Xiin
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1. 5|8

BEE R E AL NGBS L, T2DM B3 ANBUZAE Lk, T2DM 3L C A 4k O I 7995 A
TN IR 2 5 S = KB . B 2 U PR SR AT R AE TA BHE, TA AR SR PR SLER A 52 4 I
EESH TA BIRE I = KGRI FUR I, BB A TA IR R 3 5 AR R 5 R A 551, X TR
5 AR R B A s SRR O [2], 1A ARG AR RS . IS R 8 K AL KPR AT RE S 1A
PR KR[3] [4], HETKRT 4 1A G R iR . AP HET 7% T2DM B ¥ K 4E 1A [
EAIOPER ISP

2. ARMRETTE
2.1. RMR
WHORE 2017 £ 1 3 1 HE 2018 £ 7 7 1 HAET 8 K5 MR B2t A 20 BHSARBHE RO BHEBE IR
JYIFCWOBE PRI B, 36 1880 Ao W TTT5 58 U B B K MY I = e 18 B 2% B3 2 O [R) SE AHHf
INFRIE: T BT A 2017 SERR (PR 2 RUBERRI VR 4R R D € (19 2 % IR 12 Wibn e, 2l
SE TA FFAE I ANIRPE I B R LBk SR 4
AFERbRIE: 1) G IFREIRI SR ACRER) s 2) WIS 1 B PR B A R BRI 8 3)
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HICEVER R B 4) IR0 INME S E RSN 5) GO E SRR 6)
GIEHEA S PE, MRS ARG 7) MEUR. PSR IR A e 22 2 A 8) PREFE YR
AR 9) KM A G R G 10) ITRAGI . B, FARERBFMEE . %B EiRFR
HERRIZ R % B 742 191

22. A&
2.2.1. 434R

i e B AF & LR bRiERT T2DM B35 742 9], AR¥ER S =Pk 2 B4, 28 TA FEHE4 220 4
FIIA BHMEA 522 1.

2.2.2. TR R—MRIE K FTEL R

REF G Nk B E —REOR, OREEFER . R BRI S BEIR S, I R R
PRIGIETT 77 58 B 29 (1) AR B FH R O o A AAR I 2 2 F8 A 0 B 155« 1k 2 Wi 4 (systolic blood pressure, SBP).
#7 7K JE (diastolic blood pressure, DBP)%5 HH 25 ™A% 55 Il N S EAT I &, FF 1153 B 4R i 245 2 (Body Mass
Index, BMI). Fr 38 A Be % H HEAT i K IR A SO DG SEBG S ke 06y, A FH R] 4 H 28 S Wl gt & Rt
R(IA), K F 4 B 3 A A2 A O I = 18 461 26 % (FBG) « 3 I8 Ji% & 2 (FINS) 2= IR C JIK(FCP) H il =BR(TG)
KU E[E BE(TC) K% 5 i 8 ((LDL-C) 1% 5 i & [ (HDL-C) WUEF(CR)~ JREZ(UA) 72 N E: ZBE(ALT)-
B A R(AST) 540 br: 5 my OB 2 B Ak 21 28 1

2.2.3. BRE p HFAThEEEM
M2 C IHRE RS HOMA) AT RS =, 1 HOMA-B fe 80N B p AT se(s],
HA: HOMA-B =20 x FCP/(FBG-3.5), FCP ¥.{7A pmol/L, FBG ¥.°A mmol/L.

23. Gt FAE

NiFH SPSS 24.0 HAFALER A . R TR T AL B B AR A (x + o) RoREHR AR &S, ZHIE
FLE IR IERS AT ¢ K256, AHRMIES A wilcoxon FRFIAGLS s THECFORIN FH B 2 LLRATR %
NI RBAE S ATRHE, AR CBCR RO RS SRR R IELL AR B A O, AR R RS S A A
Fi Pearson FHAG TG, B EARARMIEL A NEH spearman BAHIE 4T, £ R0 H Logistic [7]
M fa &R, L P<0.05 NZERFGH2EE L.

3. 858
3.1. —HR R AR R A B

EL#e TA FEPEZ S 1A B4, 6. HHfE. TC. LDL-C. HDL-C. UA. FT4. A% HiiE &S & d
FHFEAE P2 2 B I 22 5398 Ge it 27 (P < 0.05); TA FHTE4L TC. LDL-C. UA & T 1A (144, HDL-C.
FT4 (LT TA BAtEZH S, TA IR EE S 1A YA B, HEH 2 P RBERAE K. ABaT

BEMHAFEE K. WA R &5, 468, BMI. SBP. DBP. HbAlc. FCP. TG. ALT. AST.
TSH. FT3 & # RSG5 /(P> 0.05), W& 1.

3.2. 1A HOE R ] 34T

3.2.1. 1A FRMEB R IR E R AR
LA IA 2 75 B 9 DR R, L TA B 5 I L (2 35 0 15 22 S R L O 2 (4F) . TCL LDL-C.,
HDL-C. UA. FT4. AWl Jpeis 6 AU/ R) N E AR, 3T 20 Logistic [T, &R & #IH
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I SRR AR TA PRI S 8 D51 340 ) A Wi s i RE2 « L7 DL i 1 IfL 975 v 85 P 0 2 1 ML PR R (P < 0.05),

3 2,

Table 1. Comparison of general and clinical data between the A positive group and the IA negative group

F 1L 1A PAMES 1A BAMELE—RR A2 Im R ZERL Y EL 4R

N
PRI L)
FR(S)
BRI FR(4F)
5 15i(m)

A H# (kg)
BMI
SBP (mmhg)
DBP (mmhg)
HbAlc (%)
ALT (IU/L)
AST (IU/L)
TG (mmol/L)
TC (mmol/L)
LDL-C (mmol/L)
HDL-C (mmol/L)
Cr (umol/L)
UA (umol/L)
TSH (mIU/L)
FT3 (pmol/L)
FT4 (pmol/L)

NG RSIRY At e (10))

1A PH%ZH
220
95\125
65.42 £ 10.77
14 (8~20)
1.69 (1.62, 1.74)
73 (66, 81)
26.11 (24.25,27.98)
139.57 + 18.12
75.61 £ 11.27
8.45 (7.40~10.10)
16 (13~26)

16 (14~20)
1.27 (0.94~1.91)
4.81+1.36
2.67 (2.95~3.29)
1.29 (1.04~1.51)
56.50 (52, 63.25)
329.23 £97.26
1.76 (1.27~3.08)
4.14 (3.60~4.66)
15.13 (13.79~17.12)

28.93 £13.40

IA Btk
522
254268
60.40 £ 11.60
4 (2~9)

1.71 (1.59, 1.75)
72 (63, 80)
25.19 (23.48, 28.36)
138.67 +20.17
75.57 £13.82
8.35 (7.42~10.17)
15 (12~21)

15 (13~19)
1.35 (0.90~2.03)
440+ 1.61
2.39 (1.73~2.96)
221 (1.13~3.45)
55 (47, 63.5)
290.63 + 77.58
1.70 (1.20~2.83)
4.08 (3.45~4.61)
16.14 (14.26~17.83)

25.41+£12.24

7

1.864
2.105
—7.367
—0.086
—0.618
—1.028
0.370
0.028
—0.345
—1.316
—1.151
—0.023
-3.230
—2.030
—5.607
-1.223
3.197
—0.854
—-0.378
—2.049

2.064

0.172

0.036

0.000

0.932

0.536

0.304

0.712

0.978

0.730

0.188

0.250

0.981

0.001

0.042

0.000

0.221

0.003

0.393

0.705

0.040

0.040

7: SBP: Wi4iE; DBP: 4F3k[E; HbAlc: PEILIMZIERA; ALT: RARHEZR; AST; HHEEM; TG: HiM=M8; TC: JH[EEE; LDL-C:
KB EGE A HDL-C: &3 ENSE A Cr: U UA: JRER: TSH: (AR, FT4: B HURIRE, FT3: HEES =mH0R I 2008
FINS: =Mk Z; FCP: = C ik,

Table 2. Assessment values of relevant parameters for IA positive risk factors

= 2. 1A PR R E RN A XS BT (A

B wald P OR OR 95% CI
Sy e 0.162 29.310 0.000 0.851 0.803 0.902
JAE ] e 0.481 10.030 0.002 0.618 0.459 0.831
= R -1.808 33.904 0.000 6.101 3319 11.213
JRIR 0.006 5.940 0.015 0.996 0.991 1.000
Gif s 1.249 1.857 0.173
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322, BRER#—IWESE

XFF EIR logistic BUEMTAR A AE TA BHH: 1) /6 B DR 25 A AR08 SR v s A AR DY o0 A B0 (8 23 2Rt — 25
3T AN FRARAL 1A BHYERR . TA JKF, [RIRT LA R R 2H 3 B R R Thse o AR PRI AR 1 = 0~4
L 2=5~104F, 3=11~17 . 4=18~Fn N4 4, WA DA IA FTERK IA KF, SRR, &
R FELE TA FHIERE Z (P < 0.01), SE—BWHLLE, &7 5~10 F4 1A HER S5 — A g LA
RIS 2E (P < 0.05); 24 2 BUNE PR B 2R FAREIT 5 AF DL AT 8 R AR TA PHVE I KU 3 &y s B
TGN, TA KFTheE, W% 3. FARIEHRE D4, S miEaiE C ik, HOMA-S 8%, 45 RN
2 BUBE PR B E B AR, RS DIRRE W =R, B R MR B R, WK 4.

Table 3. Comparison of IA positive rate and IA level in different disease course groups

3. FERIZEE 1A PAMEE, 1A KFEHELR

0~4 4£ 5~10 4 11~17 4 18~4F P
S/ 9 1 33/152 54/132 63/122 70/116 <0.01
1A 7KF 17.48 (4.85~34.50) 28.12 (10.03~47.00) 37.57 (23.18~65.83) 40.95 (27.97~65.45) <0.01

Table 4. Comparison of fasting C-peptide and HOMA-£ index in different disease groups
F* 4. TEFRTIZEHZE C Bk, HOMA-B B HAIELER

0~4 4E 5~10 4E 11~17 4 18~4F P
2208 C ik 224 (1.58~2.81) 2.18 (1.47~2.93) 1.85 (1.23~2.72) 1.58 (0.99~2.20) <0.01
4307.07 4165.76 3389.25 3068.82
HOMA-S (2607.08~7531.92) (2743.62~6319.27) (1899.74~5772.00) (2114.07~5665.48) <0.01

4. ¥Wig

T2DM & H i A ERE O M B« R 2 5 1058 = KB ML e th i . 2 BB R R fa e, i
By R ARPUREE ) p AN T BE T B2 FL R0 1 32 L o AN R B 2502 H AR YT T2DM I R EF B —,
TR 22 #2308 R LA FH AR J 5 2R T ) B T R AR TA BRI 6] (7]

AWHFIE logistic AT, KILT2DM Wfe. MHEEE. JRER. &% B AR AL AR R AR TA BHME Rk
SLAERE R . ARAEAS R R R R L, B LA R AR A R TA IBH R K TA K, RELBEE
2 BUMEPRE AR, R RAE 1A BHYER &, HAR N TA KPS . SR H BRREERT 5 Fnf, 1A
(BRI, X 5 KPR AR I 70 45 A — 23] WA AR FE4L I 2 i) C K &% HOMA-B
fad, WATRIVEFEEA, C K& HOMA-B BAK, BEEZEWIIALR, B3 B SRS R, 4
FRIURE AL T TEH KT B BEREOR, VR IT BRI AME MR B & . ANEM RS RE TE AN, Bf%h
ReJE M, AMIEVERR B 2 1R T A S R RG0SR E RN &N, RS S EUIA K E. T
BHESRIAT S r s, JIRREEI 5 R, N ECE T TA BRI RR A o AN 70 R IR 24 R0 AE ]
Kbk, HDL-C 7K PRI, SR AR TA PR BH A AR RSBk s o s T ISR S 3 4 A e TS o i 125 R 017 P2 (free
fatty acid, FFA), i Z 1) FFA 00~ P2 AR REvE(8]. NRFRME R LUdid 2 Fhid ik 51 e 5 g 4t i
o BRiiAR N IETEIL 2 1) FFA BB T I BIBIR, W0 Casepase IBEK T 5 A I g AMIPE T, IREEME S
fRFRICER 12 I RIE, @IS PPAR EERIAGIES g ANAR[O]. BEE AR T G SR RE, ERL™
A TA. [FIRS s IRRAS AT LA SRR 3R L, BRAS M AT AR R A, S BURE RHKhT. 4 HDL-C 4T
KT JIH [ e ) 8 320, MR TR RRAEAE LA i & 22 U 21, 5 SO 2R 90 S v 5| B 5 AR 10]
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MR FRARPURS, WL Il & B U E R, RS SR AE WIS VRS2 BIRE, S EAMIRE IR 5 R ()
RAEHIMBE . FANAB TR, B R Th e, R4 TA AR o IR — L8R FE M, JRIR AT
DAE I 2 e R R Rl o 2 3 A B RS Rt S B A X T DR ) S S R T G B [ 11] e AN BF FE R
e PRIR T LA 1 2 it B S OR R 5 B 4RI [12], OB IRAR B e

REAE R, BATIN EALIE L g op Rt 5 48, MUIR/KT- JRERZKP-3H K T2DM 8
YA fEDL, AU I - 28l i Ji S PR KT, ol Ml ey A L 453 95 B e 2 R AR, BRSSP (1 A A X
Bro AWHTTRBIBIED T, B —ERRRE, 2l RN L — BN RINIERRK, sk hEvids, ik
Xt TA BT LR, 20 1 TA MEh&SAR L, 5 )5 JATE 75 2T AUTRE YRR 7T .
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