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Association between Alpha-1-acid glycoprotein and prediabetes in adults
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Abstract: Objective To investigate the association between alpha—1-acid glycoprotein (AGP) and prediabetes prevalence in
US adults. Methods We analyzed data from 2 926 participants (age =18 years) in the National Health and Nutrition
Examination Survey (2017-2023). Participants were classified into prediabetes and non—prediabetes groups. AGP levels were
measured and analyzed both as continuous and quartile —categorized variables. Weighted logistic regression models were
employed to assess this relationship after adjusting for covariates. Results The prediabetes group showed significantly higher
AGP levels (0.79+0.02) versus controls (0.78+0.01; P<0.001). In fully adjusted models, each unit increase in AGP was
associated with 7.8% higher prediabetes risk (OR =1.08, 95% CI:1.453 -1.842). Quartile analysis revealed progressively
increasing risks from Q2 to Q4 versus Q1 (all P<0.05). Subgroup analyses showed stronger associations in females (OR=1.01,
95% CI:1.095-2.778, P=0.043) and younger adults (18-39 years; OR=1.22, 95% CI:1.182-7.965, P=0.008). Conclusion
Elevated AGP levels are consistently associated with increased prediabetes risk, suggesting its potential as a novel biomarker
for early risk identification.
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Figure 1 Flow chart of inclusion and exclusion of study subjects
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Table 1 Baseline characteristics of the study population

[((x+s),n(%)]
MR BRI T

st (n=2720) (n=206) P
A (%) 33.85+0.27 33.89 +1.03 0.125
SRR (S ) 0.063

18 ~39 1875(68.94) 131(63.35)

40 ~ 60 845(31.06) 75(36.65)

AGP(g/L) 0.78 £0.01 0.79£0.02  <0.001
PE5 0.299

Tk 1154 (42.42) 93 (45.24)

Elgis 1566 (57.58) 113 (54.76)
iz <0.001

APIREEE A 274 (10.08) 22 (10.74)

HALPEHEF T 297 (10.91) 22 (10.52)

JEVEPEA B EHA 1457 (53.55) 115 (55.66)

E|HUEI R YN 335 (12.31) 17 (8.3)

EVEHEA A 202 (7.42) 14 (6.91)

oAb A 156 (5.73) 16 (7.87)

S HA 0.051

T ek SRR 1590 (5847) 117 (56.64)

T sl B R 43 328 (12.05) 27 (13.04)

ES 802 (29.48) 62 (30.32)

HaE <0.001

9AEHLLT 75 (2.75) 2(0.91)

9~ 12 4E4% 170 (6.24) 10 (4.86)

A 570 (20.97) 64 (31.17)

EIET

K 855 (31.42) 57 (27.43)

KEELL 2Ry 1051 (38.63) 73 (35.64)
FIRBALL 2.84 +0.05 2.79+020  <0.001
BMI(kg/m*) 29.82+0.25 29.11+0.78  <0.001
[l (em) 95.79 + 0.54 95.53+£2.02  <0.001
REFE (em) 109.79 +0.47  107.95+ 146 <0.001
SBP(mm Hg) 11034037  10894+132  0.260
DBP(mm Hg) 7224 £0.32 71732091  <0.001
W ARAR S <0.001

N 831 (30.55) 61 (29.61)

B % 1478 (54.33) 106 (51.39)

R 411 (15.12) 39 (18.99)

g 0.002

N 261 (9.6) 16 (7.67)

iz 692 (25.44) 66 (31.82)

HE 1767 (64.96)  125(60.51)

R
[1I0ES 370 (13.59) 23(11.28)  <0.001
1o L [ 52 1 R 714 (26.25) 57 (27.77) 0.112
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- AHERAGHTT BRI AT P
(n=2720) (n=206)
RN 172 (6.32) 13(6.13) 0.107
CHF 159 (5.86) 12 (6.01) 0.072
AR o] ) DE Ak 0.094
IG 2289 (84.16) 141 (68.54)
A 431 (15.84) 65 (31.46)
S E AR
WBC( x 10%L.) 7.39 +0.06 7.65£027  <0.001
RBC( x 10"/L) 4.53+0.01 451+0.04  <0.001
HGB(g/L) 13.19 + 0.04 13.18+0.11  <0.001
HbAle(%) 5.33£0.05 542+003  <0.001
A% (mmol/L) 538+0.12 5.63+006  <0.001
INS( pm/mol ) 10.53 = 0.91 13.67+0.73  <0.001
JIF 75 (mmol /L) 473 +0.03 484+0.15  <0.001
“Hit =1 (mmol/L) 0.99 +0.03 139+ 044  <0.001
LDL(mmol/L) 2.75 £0.05 275+0.16  <0.001
HDL(mmol/L) 1.47 £0.01 141£0.03  <0.001
TG 8.28 +0.04 8.39+0.22 0.273

1 :SBP A WLH He s DBP A &F ik K s WBC A 14 fitd s RBC R 41 40
M HGB M ML M .

R T B XU 247 2 1E AR OE (P<<0.05) , (EAH S& M7
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PRI 3 v AGP FESLAR SRR 1 AP PR
5 SRR 380 1.3% 0 FEAFIR WAL H L 18 ~ 39
40 ~ 60 % AEIR I AGP K F- T35 2 5 05 i i
A XU B8 M AH G (P<<0.05) , HL 18 ~ 39 % 4820 114
AHOCHERE A58t s 1B 3 v AGP RRIEIN 1 Mmifi2s,
W DR 5 T 30 XU 384 00 21.8% 3 AGP 43275 F 45 784 3
o, Q4 B R IR AT & A2 KU 2 Q1 ZHAY 1.20 1%, 3
AAES2 NBEATREXT AGP /K AR b T S RS
3 it i

FERE PRI AT b, FRA [R) R B A7 A i 5 2R 3K
$T (insulin resistance,IR) , & A T, IR F& )5 & N
T,30% ~ 50%I1) B 5 AN T REIERE N 2 BUBE R G
S PR I, FR R A o T B A8 2 DG TR, ARIFSE
T NHANES 08l e, 8 o B Wr il At AGP S8R
WHTARYE R, KEIMIE AGP /K- SHE IR e i &

R 2 AGP SHERARHTIN AT

Table 2 Association analysis between AGP and prediabetes

. B 1 HETRY 2 KR 3
OR {8(95%CI) P OR {8 (95%CI) P OR {#(95%CI) PH
AGP[M(Pys, Prs ] 1.10(1.410 ~ 1.822) 0.016 1.08(1.378 ~ 1.855) 0.017 1.08(1.453 ~ 1.842) 0.018
AGPC U5 %50
Q1 reference reference reference
Q2 1.06(1.778 ~ 3.140) 0.021 1.05(1.753 ~ 3.184) 0.023 1.01 (1.319 ~ 10.698) 0.049
Q3 1.07(1.359 ~ 1.668) 0.024 1.06(1.340 ~ 1.698) 0.028 1.03(1.061 ~ 13.440) 0.040
Q4 1.10(1.758 ~ 2.965) 0.013 1.08(1.720 ~ 3.021) 0.015 1.06 (1.499 ~7.469) 0.034
%3 LR AR AGP SHRAEHTMAHICH: M7
Table 3 Correlation analysis of AGP and pre—diabetes in different genders and ages
- R | AR 2 B 3
' OR {H(95%CI) PAH OR {H (95%CI) PAH OR {H(95%CI) PE
gl
ik
AGP 548 1.06(1.298 ~4.472) 0.038 1.02(1.276 ~ 4.505) 0.078 1.01(1.192 ~ 6.425) 0.120
AGP(QL1) reference reference reference
Q2 1.01(1.378 ~3.804) 0.058 1.01(1.372 ~3.852) 0.062 1.00(1.291 ~4.239) 0.079
Q3 1.02(1.293 ~2.914) 0.028 1.03(1.290 ~2.908) 0.029 1.02(1.200 ~ 2.662) 0.032
Q4 1.08(1.299 ~ 3.184) 0.021 1.06(1.287 ~3.235) 0.025 1.12(1.208 ~ 4.069) 0.026
g/d
AGP 548 1.06(1.299 ~ 1.613) 0.036 1.05(1.256 ~ 1.660) 0.039 1.01(1.095 ~ 2.778) 0.043
AGP(Q1) reference reference reference
Q2 1.04(1.183 ~ 1.577) 0.038 1.02(1.170 ~ 1.602) 0.046 1.02(1.107 ~3.314) 0.055
Q3 1.08(1.061 ~ 4.880) 0.035 1.04(1.056 ~5.157) 0.036 1.03(1.022 ~ 6.423) 0.045
Q4 1.09(1.859 ~ 3.749) 0.012 1.10(1.808 ~ 4.018) 0.015 1.12(1.624 ~ 4.740) 0.019
(%)

18 ~39
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(23)
- Y 1 R 2 R 3
OR {H(95%CI) PAE OR {H (95%CI) PAE OR {H(95%CI) P&
AGP &L 1.08(1.357 ~2.044) 0.023 1.08(1.336 ~ 2.157) 0.034 1.22(1.182 ~ 7.965) 0.008
AGP(Q1) reference reference reference
02 1.08(1.352 ~ 1.773) 0.018 1.07(1.341 ~ 1.850) 0.014 1.08(1.385 ~ 2.409) 0.016
03 1.08(1.821 ~ 3.449) 0.015 1.07(1.803 ~ 3.686) 0.013 1.10(1.781 ~ 4.699) 0.011
04 1.16(1.946 ~ 4.067) 0.007 1.18(1.937 ~ 4.192) 0.004 1.20(1.913 ~ 4.075) <0.001
40 ~ 60
AGP HELLAS i 1.08(1.210 ~ 3.419 0.030 1.08(1.175 ~ 3.841) 1.08(1.119 ~ 5.529) 0.044
AGP(Q1) reference reference reference
02 1.05(1.289 ~ 3.781) 0.046 1.02(1.286 ~ 3.629) 0.078 1.01(1.177 ~3.294) 0.087
03 1.07(1.361 ~ 4.478) 0.039 1.05(1.314 ~ 4.448) 0.050 1.05(1.169 ~ 3.698) 0.056
04 1.09(1.176 ~ 2.997) 0.023 1.08(1.165 ~ 3.109) 0.026 1.07(1.184 ~ 4.907) 0.029

H:01.02.Q3.Q4 AU EL

AR IAR DG , BAEAES P04 a5 R —3% .
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KIE A, PTREVS S LA R 71 . 5, B R I
WA IR, MRS IR FEERNE, AGP 1E A&k
IFAHR AR, HKP T AT BE S WA N SRR
(i) 2 5500 PR T 100 XS A G 5 [RTBsE , AGP A A i s [
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HUR,AGP BE 38 A 107 40 M 3 2 e 0 0, e
IR VIS TNF-a 413 1 R U 240 L A i, o0 7 2 W
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AT R IE A1 R 2 2R A R %) s A, 2 I i s 5 4
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JHEAEREACIRIER 5 A I b 2 G 2, I D) Be S+
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TEWHRT AR, 5 — 7 TH AR T R U 2

NHANES s 235 A R B 5 o A, A
PHEE T ZRR AR B AT T AL AT R T4
R, SCRE AGP S5 PRI T AT 56 A& 2 Al ST
ASEIEEIE . SR AR S AFAE SR B . — AT
TS BT To 2 DI A AGP 585 95 Aij 40 1 PR 3R 56
., WATMEE RO — PR E R LR, 2
NHANES (PR 50E 3L T4, W8 PR air AR 35 52
Vi B, vTREAFAE R 25 . S5 4h BV T e
WSEEE VR B R BE T S HEBRIR AN . BT
FEXEEJR R, ASCE IR T AGP 585 R Hi
MIRFR, KNG AGP VE R R i T i 4 4
HET I RARHE

i LTk, AW E R T IS AGP K
PR U & A XU 2 AT Y IE AR OG &R, U HUE AR otk
AR h R, $R AGP A3 1 /E I Tl
R DRI T 2B R ) A= A i o R AR R B
P, EE5EEE AGP VE A iE PR i T 48 b 14
PRI AR T 0025 SCRE o ARSRRAIESE 5 1) B A 55 T Jé
TR BA G5 FIAL A S I PREUMIAR Y | DLt — 2
WIHf AGP FEME PRI T A 8 b B A )
FIZE MR AT R AAAEAT 2 phe

S 3k
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