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Abstract

Objective: To investigate the associations of diabetes mellitus and metformin use with the progression
of abdominal aortic aneurysm (AAA), and to provide potential insights for clinical management of
patients with AAA and concomitant diabetes. Methods: A retrospective analysis was conducted on
patients diagnosed with AAA at the Affiliated Hospital of Qingdao University between January 2018
and December 2023. Patients were categorized into three groups according to diabetes status and
metformin use: non-diabetic group (n = 142), diabetic patients not treated with metformin (n = 30),
and diabetic patients treated with metformin (n = 41). The maximal AAA diameter was assessed
using computed tomography angiography (CTA). The mean annual growth rate of AAA was calcu-
lated based on serial imaging examinations, and rapid AAA progression was defined as an annual
diameter increase = 5 mm. Baseline characteristics were compared among groups, and multivariate
logistic regression analysis was performed to identify independent factors associated with rapid
AAA progression. Results: Compared with the non-diabetic group, patients with diabetes exhibited
smaller maximal AAA diameters and slower AAA growth rates. Multivariate logistic regression anal-
ysis demonstrated that diabetes was independently associated with a reduced risk of rapid AAA
progression. Among diabetic patients, the AAA growth rate in the metformin-treated group was
lower than that in the non-metformin group; however, this difference did not reach statistical sig-
nificance in univariate analysis and showed only a decreasing trend. Conclusions: Diabetes mellitus
is independently associated with a reduced risk of rapid AAA progression. Metformin treatment
may further attenuate AAA expansion in patients with AAA and concomitant diabetes.
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AHIE TS B 1) BT A6 N PR A Y203 I 5 F 93 D R et AT L bR e, EZEAE LU R (1)
—RRBERL: RS M) R E SR E(BMI) W R DL L e I 7 A I A R
(2) ZaW(E TSIl 10 SEBE U A TR K IR A O 20283 . ok 4 IR R I BB, BAMC SRR BB Z5 6T
FHRER () KIRTEFR: IR CTA K2 A (1 S50 = A 45 5, 048 2 g 1B« B4 1M 21 25 1 (HbA L)
SBE R Hh =R S EREOAREEREA . (4) BEMERE TR AAA Il KEEN CTA
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2.3. GtERE

Guit oy HT K FH SPSS 26.0 B AFHET . B A IIE SR BN IR /A, X T 756 IR 400 e s,
SR + bREE(X+£s)En, A HEBCRAMOIFEA ¢G5 . T AR A IES e 25dE, 4
R A AL E M (P25, P75)]E R, 4H 1A b4k ] Mann-Whitney U #5562 28738 & LA 7 F1 5 23 Ee[n (%)%
N, AR 2 K36 B Fisher FERART SR . R 3 B0 HR Ul R (F BRI K > 5 X e Ch 248
i Logistic [A1JHA 73 #Hh R AL &, BAR G0 H op A ImPRAAE P 5 8 El P < 0.10 HIAS RN Z AL &
Logistic BI04, DfiE S AAA #ERAHRIIMSIF R, 4558 LB EE(OR) & 95% B AE X [H](95% CHFE
e P<0.05 MAZERBEAGIHFE L.
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3.1. BERFRESIERERBAE S HFR LR

76 213 Bl AAA B, JERERPIA 142 6, HEPRIEA 71 6. a0 1, PATEER . M. BMILL
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B, IR AAA FHEEMKE R ZEGES, HEFAREBG TR X[(4.38 + 1.01) mm/4E vs. (4.66
£ 1.11) mm/4, P=0.072].

Table 1. Baseline characteristics of abdominal aortic aneurysm patients with and without diabetes

= 1. R EE RIARTERKR B E B LR

A e RR A (n = 142)  FERFHEH D =71) t/Z/x> P
(S, Xts) 72.50 £ 7.54 73.24 +7.91 —0.664 0.508
5[0 (%)) 0.194 0.66
% 106 (74.65) 51 (71.83)
% 36 (25.35) 20 (28.17)
BMI [Kg/m?, X=s] 2475423 23.80 +3.34 -1.949 0.051
6 E Bk K BAR(mm, X+s) 38.93 +4.83 37.76 £3.58 1.99 0.048
[ 3 FBRIR B O (mmy/ 4, X +s) 4.66+1.11 438 +1.01 1.811 0.072
I [ (%)] 45 (31.69) 29 (40.85) 1.75 0.186
F% & 2 [n (%)] 45 (31.69) 24 (33.80) 0.096 0.756
FENEZi[n (%)] 38 (26.76) 25 (35.21) 1.623 0.203
O M IR [ (%)] 43 (30.28) 18 (25.35) 0.563 0.453
oG fL B S [ (%)] 15 (10.56) 9 (12.68) 0.211 0.646
LR Zi[n (%)) 26 (18.31) 12 (16.90) 0.064 0.8
Ji JIH [ B [mmol/L, M (P25, P75)] 5.450 (4.1, 7.0) 5.860 (4.2, 6.6) -0.15 0.881
H it =H8[mmol/L, M (P25, P75)] 1.995 (1.2, 3.0) 2.320(1.2,2.8) -0.209 0.835
15 % % IR 25 A [mmol/L, M (P25, P75)] 1.925 (1.4,2.6) 2.100 (1.3,2.4) -0.103 0.918
%2 B g 85 1 [mmol/L, M (P25, P75)] 2.630(1.6,3.9) 2.970 (1.5, 3.6) -0.204 0.838

3.2. BRI S I ERBKERIE X

DL AAA PRIEFR(FEEAEK >5 mm) yRASE, HHEIRE. FEd. BMIL BUHEEE . Sk AAA
RRKBERINZ FE Logistic [FIARA , 25 FEIR(E 2), FEIRES AAA Pus ik @ XU BN A 9 (OR
=0.470, 95% CI: 0.245~0.900, P = 0.023). M4, AAA L K EAE(OR = 1.080, 95% CI: 1.011~1.153, P =
0.022) A AH(OR = 1.289, 95% CI: 1.192~1.394, P = 0.038)72 AAA P Bt @ [ 7 G R 2. 4E#y . BMI
KimifES AAA PR E e A L5 25 AH G 13 P > 0.05).

3.3. ZBAXARIELA 34T

T2 71 BIE FFRER I AAA B, i W0 41 6], {EFHE9E = XU 30 #il. ansk 3, ™
PALEAERS . M. BMI. WS, mifi k. SR IAE . e O S AR IR /KF 2 R e G it 24 (3
P>0.05). S - HFWATAMEL, —FHXUM4H AAA fKEARB /N (36.58 +3.20) mm vs. (39.38 + 3.48)
mm, P =0.002]. —H XM AAA F B KHE R TIE I, (B2 5 RIAFIF 22 X [(4.18 £
1.05) mm/4E vs (4.64 £ 0.91) mm/4E, P =0.060].
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Table 2. Multivariate logistic regression analysis of factors associated with rapid abdominal aortic aneurysm progression

% 2. KRR SR E BB REERIBXERH S EE logistic EYASHH

iz B SE(B) Wald 2 ORfH  OR({H 95% CI P1H

BMI -0.001 0.043 0 0.999 0.920~1.086 0.990

B PR -0.756 0.332 5.193 0.470 0.245~0.900 0.023

WRJOA 52 0.254 0.040 4209 1.289 1.192~1.794 0.038

S -0.017 0.019 0.796 0.983 0.946~1.021 0.372

[ UINES 0.110 0.312 0.126 1.117 0.606~2.056 0.723

I 2= 50 JikRg e K LA (mm) 0.077 0.033 5.276 1.080 1.011~1.153 0.022

Table 3. Baseline characteristics of abdominal aortic aneurysm patients with diabetes according to metformin use

3. ERZERNANEE RARER Z RNALEE B L& B

A Eﬁﬁﬁ(li: EEOX)XWH H&)ﬂaiﬁ ﬁl)ﬂ){(éﬂ YZip? >

(P, Xts) 72.87+7.61 73.51 +8.20 -0.338 0.737
PESIn (%)] 1.854 0.173

E2 19 (63.33) 32 (78.05)

% 11 (36.67) 9 (21.95)
BMI [Kg/m?, X+s] 23.89 +4.28 24.69 +3.32 -0.881 0.381
WA 5 [ (%)] 14 (46.67) 22 (53.66) 0.339 0.561
M8 FFN IR B K H A (mm, X£s) 39.38 +3.48 36.58 +£3.20 3.508 0.002
115 3 B ARORT I K R (mm/ 4, X +s) 4.64+0.91 4.18+1.05 1.91 0.060
BE IR FE[4FE, M (P25, P75)] 7.0 (3.8,10.5) 3.0 (2.0,7.0) -2.389 0.017
2% M (mmol/L, X+s) 8.64+£2.93 8.12+£2.75 0.766 0.446
BEA AT 85 A [%, M (P25, P75)] 7.34+1.13 7.14+£1.07 0.763 0.448
ML [0 (%)] 16 (53.33) 13 (31.71) 3.353 0.067
F& 24 [n (%)) 11 (36.67) 10 (24.39) 1.253 0.263
O P9 [ (%)] 8 (26.67) 10 (24.39) 0.047 0.828
2 [n (%)] 11 (36.67) 14 (34.15) 0.048 0.826
A 1L 5 [n (%)) 4(13.33) 5 (12.20) 0.048 0.827
PR 2 [n (%)] 6 (20.00) 6 (14.63) 0.355 0.551
JJE [ B2 [mmol/L, M (P25, P75)] 531 +1.53 5.63 £1.45 -0.894 0.374
il = E&[mmol/L, M (P25, P75)] 2.05+1.02 2.11+0.89 -0.262 0.794
7 % 1 6 B A [mmol/L, M (P25, P75)] 1.89 +0.66 2.00 +0.61 -0.729 0.469
% B 5 & A [mmol/L, M (P25, P75)] 2.53+1.28 2.78 £ 1.13 -0.852 0.397
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3.4. —BNALS B E BRI X

TEGFEREIR T AAA BT, DL AAA PRSI R(FEAEK >5 mm)WEARE, K4 = FUIUE A S
By RS BMILL WO s BEIRI I FE & AAA SR BARIANZ R 3R Logistic AR, S5 R EIR(F 4),
TUHOUITAE S AAA PR XU PR ST A SE(OR = 0.101, 95% CI: 0.021~0.489, P = 0.004). AAA fx
KERT N AAA P HE & a7 K 2 (OR = 1.401, 95% CI: 1.058~1.874, P = 0.041), HALE S AAA B
AR WL A NS P > 0.05).

Table 4. Multivariate logistic regression analysis of factors associated with rapid abdominal aortic aneurysm progression in
patients with diabetes

4. AIHERBE B RE D RS REE KN SE RS

ity B SE(B) Wald 2 OR 1§ OR {# 95% CI pfE
BMI -0.055 0.084 0.431 0.946 0.803~1.115 0.512
WRCHR s -0.34 0.642 0.28 0.712 0.202~2.505 0.597
WS 0.069 0.045 2.323 1.072 0.980~1.171 0.127
ICERAI) i FNIER S -0.356 0.135 6.911 1.401 1.058~1.874 0.041
UK -2.292 0.805 8.109 0.101 0.021~0.489 0.004
B PRI 2 —0.045 0.07 0.408 0.956 0.833~1.097 0.523
4. Wig

ASHIT U [ B > A I PR B BORE, ARGVl B PRIIR A R HOBUNE R 2 3 kR i g 2 1] (4
R SRR YIRS AAA PUEEE R KU FEARARSS, JFAE BUAERE b = W OUIT A4 s F T gt — 0 4
2% AAA B, T HRAERE . BMIL IR S I S kR BAR S I AE T LR M Z IR B 0, A7
A HEOBE PR B = R OSUNIAE 9 OR 47 R R B 45 18, U WITRE PO Sz — HXUIIONS AAA 3k e (s A3 a7 1k . ik
bb, M M B AR = OOUIALE) AAA AEAHE RS AR TR R AL, 0 —HXUIE AAA A K Gd R
S B, XA OOUICRT REFE AR AAA BRI ICHVE I o (Bl T AW FEREA R RD,  H ATAE LA
BRI o

FESSAERTFUA S W PRIP Xt R T 20 I8 (R 200 1 AR AT B DD 18 o A3 F 70 3R IR PR 14 v IR IR 25 )
B L o <28 2 1 B (MIMPs) (I3, I3/ BB T AR R, AT R A T sk Mg PR e B, B 2
BRI SR AT RETE[16]o SRTT A — LW FE 7 Wl PRI AR 5% (18 14 S S5 N2 K% 2 ok ol A 5 £ - SR ] g
SAFIT I B SR BRRSE , IO RE S SRR AR R A ARG [17] [18]o SXAH X HL FEM AT RE A2 1 O SR 5
AAA R ALEAFRT T3 A —BES R RE[19].

Z R Logistic [IH3HTR M, —FXUILE AAA tRigEERE ST IR R R . BHEA BTN, —
SUNCTT $0 1 5E A 2 P i ) B e, DR I P LA R AR € [20]- (23] BBk, — FOBUIIAE BE PR L iR
KV D FORE R T KPR TR [24], BETIDGH I A B B ORI 1EFT o AEABIE T, = BT 5 4 = FF QUK
21 17 L IMUE F AR 22 S AN K, (H  FOBUITZRL Y] AAA 2B K6 B A3 FROBUITARL, 58 m] LA TE B LR 4
VEFITT BEANSE R RE RN, T2 Xt AAA BRI ERERIRYEH .

B FAIAFAE LT JRIRE . 58, ABEFO O R BIERT 7T, REASE AR D, W AR RIS
ey, S5 B it 1 A 7 e BTHE 1 22 b B ST IOIE . LUK, B FUAAE R DT ) A A — XL
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ACAE RSO0, A AT TE N BT AN BT TE AR 8 Y 1 — WS AR F e (B (Y 22K, IR AE 2 R i
0 LSRR ELAR . WE PR AR AR AR R R U ARE, EE S T REAFAE AN I 8] i e, XA
MU 8 3 30 kR it R IR F il e 36 =, ABEFER AL — 2B 1P —HIXUNGHIE . 254 AT
6T RS AR 3 hlom 2 e 2 [ O)HK, — OIS AAA BIR RATIRAWI L. i), ARBETTHAR
L Koy T ORI FEREAT S5 &, RESAE IR G =G 3k — 4R

5. &t

PRI B — FOSUICAE 9 92 i E Bl ko A I ARSL AR R 3 o EAS IR IR AR A B 2R SRS 0L T
BRI & IR ORI AAA BRI T TR — o AR SUAFAEREA R A 215
PRAE, JEEANTEE 2 ol RFEA AT P 7E S Al S a0 1k — DI EAR G A 18
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