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Abstract

Objective: To explore the correlation between type 2 diabetes mellitus with nonalcoholic fatty liv-
er disease and ischemic analysis of the relationship between type 2 diabetes mellitus with nonal-
coholic fatty liver disease and ischemic cerebrovascular disease cerebrovascular disease, and to
provide a basis for clinical prediction of ischemic cerebrovascular disease. Methods: A total of 435
patients with type 2 diabetes who were hospitalized in the Affiliated Hospital of Qingdao Univer-
sity from 2019 to 2021 were selected as the research objects. According to whether they were
combined with NAFLD, they were divided into observation group (with NAFLD) of 189 cases and
control group (without NAFLD) of 246 cases. The general data, biochemical indexes and imaging of
the patients were collected. Multivariate unconditional logistic regression was used to analyze the
risk factors of ischemic cerebrovascular disease in patients with type 2 diabetes mellitus compli-
cated with nonalcoholic fatty liver disease. Receiver operating characteristic (ROC) was used to
analyze the predictive value of risk factors for ischemic cerebrovascular disease in patients with
type 2 diabetes mellitus complicated with NAFLD. Results: The incidence of ischemic cerebrovas-
cular disease in the observation group was higher than that in the control group (P = 0.001). The
age, low density lipoprotein level and C-reactive protein level in the observation group were
higher than those in the observation group (P < 0.05). In the observation group, the incidence of
ischemic cerebrovascular disease in the carotid atherosclerosis formation group was higher than
that in the non-carotid atherosclerosis formation group (P < 0.05). Advanced age, smoking, carotid
plaque formation, elevated glycosylated hemoglobin, elevated fasting blood glucose, elevated
low-density lipoprotein and elevated C-reactive protein were risk factors for ischemic cerebro-
vascular disease in patients with type 2 diabetes mellitus complicated with nonalcoholic fatty liver
disease (all P < 0.05). The area under the ROC curve (AUC) of age, smoking history, carotid plaque
formation, glycosylated hemoglobin, low-density lipoprotein and C-reactive protein alone in pre-
dicting ischemic cerebrovascular disease in patients with type 2 diabetes mellitus complicated
with nonalcoholic fatty liver disease was 0.747, 0.669, 0.623, 0.741, 0.668 and 0.759, respectively.
The AUC of combined prediction was 0.900. Conclusion: Patients with type 2 diabetes mellitus
complicated with nonalcoholic cirrhosis are closely related to the occurrence of ischemic cere-
brovascular disease. The combination of seven risk factors has certain value in predicting ischem-
ic cerebrovascular disease in type 2 diabetes mellitus with nonalcoholic fatty liver disease.
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FARIE[3], £ 42.6%H] T2DM (3 A ARG VR D7 o FEHS 4 Jig 197 fHF (Non-Alcoholic Fatty Liver
Disease, NAFLD)J& —Fi & 5, AT 7R IE[4] [5] [6], FE NAFLD f 405 RALK T 18 PR 2L 48,
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K, T T2DM BFH KA T EiiiR A, 2 232 R0 0 I8 07 H A E IR HERR, 380 NAFLD (K4
#e, T RE I AT RE R B, BRI 3L, 5 ROBPEEEA[7] [8] [9] [10] [11].
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2.1, —REER

M HY 2019 4F~2021 SE1ET 15 KM B EE BeAERBE ) 435 5] 2 BURE R B 1E NE R R, IRIER G A
It NAFLD 7 MM %220 (£ NAFLD) 189 11 i ZH (A f: NAFLD) 246 i . W82 40 531 117 9, otk 72
], 248 (58.14 + 11.18) % ; XA T3 138 {5, Ltk 108 4], ~FJ44E#%(53.57 + 12.59) % . H.+h T2DM
& WHO il 52 (85 IR 12 Wi bn i, NAFLD SR o AR IS 2 2 0 25 2 2 (ARG Ve M I 1 O 1297 Fe ma )
H19GT NAFLD (2 Wibrvte o i afin v i 14555 12 R Y 1995 4 rh A6 4[] L8599 22 AR 2 WU g 1 (%38
WM BRI ) o HEBRbRUE: AU JREIEAT R AYEIIRE .. B 5 TR
AR AR A0 T s S MR B S N I B AR R Al RSN T 18 %
i JCEO BT BIEThEEA AL KUBMEROR . BEMRSE, REeh. B ). BARE 3 W B RS JC VAR
AR WRKERAERERERY .. AMRLMCHE R SF @D, H2 ARHENEENERZES.

22. A%

e 2 B 1) —MEBoRl, ARG ERE. MR BEESE. L. IHEAREIERBMI); 2) 5
= HdE: SIEMPEFPG). Wik Z & [ (HbALC). Mg, #E C M EA(hs-CRP). RAHEEF. &
LR N 3) AR IEEGEA . M CT. FBhBGER . Bk 40 8 R e R (s
B C B FR A s 5O T e #ik.

23. GiirEA*E

KF SPSS25.0 #ff. FEILESHARTTERERLX +sFox, KA K. HEEEL n (0)FR,
KR AR U R R 2 H RIS Logistic BIH(ART LR ¥5). 2 3# T/ERE(ROC) 4>
WIAERS . WRRSE . BRBHIKBEEIE B WAL ILT B (. 25 BRI . 25 BE R 3 (9 LA C R MR (1% T2DM
A NAFLD 535 & A e i v A 780998 1 LA e . LA P < 0.05 NZERA Gttt %= L.
3. R
3.1. PHLAEhIm AR I B R & 4 Y EL B

U 5 R AL A i L5 114 R A 38 g 33.3%, %o HE AL o A4 i XL /55 1140 AR %2 9 19.5%, UL %% 4H Bk if
A B A e R T A, HER RA g8 (P =0.001). W% 1.

DOI: 10.12677/acm.2024.143872 1506 I IR = =23t e


https://doi.org/10.12677/acm.2024.143872

Table 1. Comparison of the incidence of ischemic cerebrovascular disease between the observation group and the control

%Ofp Vg2 4H St BR A B ID M Ak I B TR Y & S FEEL AR
L P 1T
- % &t P1E
P i 63 126 189
0.001
X A 48 198 246
ait 111 324 435
3.2. MRLA—MRFIRIELER
PR PESLL RILIER . W, BMI % MRVORL, AUSEALEEI KT T4 IALP < 0.05),
BMIL o). MR 5 BRI 2R S . MR 2 2 e oG ik e (P > 0.05) . LK 2.
Table 2. Comparison of general data between the observation group and the control group
F 2. WRESWREN—MREIRELE
MERA Rugiicil
Fie 58.14 +11.18" 53.57 +12.59
BMI 23.58 £12.59 23.32+1.98
591
5 117 138
i 72 108
o UL 75 52
A 44 56
¥ 145 190
B PRI R S
H 67 66
o 122 180
Lyikd
H 84 115
c 105 131

Ve SxfE4IMLL, P <0.05.

3.3. FAREHMAER. =EmbE. mAs. hs-CRP EEE

PR AL . R . SIRE R, Hm =M. S EEEA . LRR. AHEERE. 55
PR Mg - MR Z R LGRS WEAMREEEEA. C RNERKTE TP <

0.05), M. % 3.
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Table 3. Comparison of blood indexes between observation group and control group
= 3. MEE S BB MRIEFRELEL

HEfk = 5! Huh mEE REE CRM BN BE A

) s 2 — Jm— R = V=3
MaEA)  ImpE  HEERE =8 BEA BEA EA R Rl RN IR
5.63 5.71 5.82 1.91 1.22 3.32 1.87 339.84 24.13 23.61 31.64
W22 * * * + + * + + + + +
0.63 1.24 1.16 1.91 0.27 0.79" 1.73" 90.47 6.33 26.87 16.57
5.61 5.89 5.69 1.68 1.30 3.18 1.18 328.16 18.72 19.41 29.92
Xt 2 + + + + + + + * + + +
0.55 1.54 0.80 0.94 0.44 1.08 1.14 93.08 46.15 12.50 17.19

e 5XIEAREL, P <0.05.

3.4. PRETBEBOREERILTZ AL

Mg 50 IR A S BR PR IR 2 5 A Goit o 3o BB NTET, s BR AL T B
205 BN D AR A AR T F 2L PR s A% L9905 A ZE 1 A 22 53 (P < 0.05), SN Bk A A0 T2 B 2EL Y
AL o L9 A 2R 2R KT Sl KR R AL AR T R s W IR R, B K OR A 58 A T 2L 15 390 ik ks
TEASE AR T B ZEL R I P 100 A A 1 LTS %2 5 (P > 0.05). WL 4. 46 5.

Table 4. Comparison of atherosclerosis formation between observation group and control group
= 4. NRESFTRBANPKBEEF LR AL ELE

KRR TE %
it P1H
H G
W &2 2 73 116 189
X HEZH 164 82 246 <0.001
&t 237 198 435

Table 5. Comparison of the incidence of ischemic cerebrovascular disease between the observation group and the control
group (carotid atherosclerosis formation or not)

5. WA S RE (FRBKOS AR LT R S T ) BRI 14 R I B A & 4 ZREEET

P LA i L 5 95
i SR K B AT AL T it P18
H c
H 35 38 73
MEEH 0.001
X 28 88 116
H 28 136 164
o iR 4H 0.172
T 20 62 82
&1t 111 324 435

3.5. RN 14 A I B Y B B 3R S 4

R P P L AP LA ZEL AR AR S A R L P LA 2L A O PR S S RO B R AR R
PERENT I S5 DA AR 2L B A . R IR R . C RN /KA ZE 5, R AR Bl I % 1 89 26 1) 4
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WU e B A R ERRE A C RN A/KFE & T A A AR SRl PR I & s 48, kAR e it v i
LA J95 ZEL R0 A0 PR3 2 TG0 S A RO S B R VRRE MR IR 7 P 1 B A 35 v T R O A sk ot A i i % 2H
(P 4<0.05). .7 6.

Table 6. Single factor analysis of ischemic cerebrovascular disease
7 6. BRIDMEAIMERNEE RS

R, 4 i 1 o
ZE PH
s} %
EH 59.70 + 11.34 54.13 +12.17 <0.001
BMI 23.77 +2.39 23.32+2.15 0.133
PR
5 71 184 0.185
e 40 140
TR L R 5
H 24 76 0.692
o 87 248
P PRI 2K e 52
fa 44 89 0.016
7 67 235
W 5
A 65 134 0.002
x 46 190
B IHIEERE RS S
fa 63 126 0.001
7 48 198
A AR A= 5.91 +0.70 5.52 +0.50 <0.001
7= IR b 6.05+1.81 5.73+1.25 0.375
K JE [ 5.81+1.10 5.73+0.93 0.675
Him=rk 1.88+1.82 1.75+1.30 0.151
HEEREA 1.26 +0.45 1.27 £0.35 0.665
KEEREA 353+1.25 3.14+0.83 0.001
C RMEH 2.15+1.79 1.26+1.26 <0.001
i FR %8 336.88 + 86.44 332.00 + 93.98 0.569
BREEEE 17.53 +5.88 21.82 +40.37 0.61
BEEEE R 18.40 +5.26 22.22 +23.10 0.539
R EBEE KRS 32.53+17.01 30.03 + 16.88 0.136
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3.6. 2 BIFERRR & FHAE TS 1 AR B BT & S B 4 AX I ER Y B R E 3=

A AEAT Logistic FIEMEAL, SEREIR, mid. WM. MSIKBEEIE . BRI R AT . B
Pt B AR EE B T LA C BB T 2 AU A & I AR 1 R 07 A R AR sk L
i 11075995 P s B TR 2R (P #41<0.05) . L3 7

Table 7. Multivariate Logistic regression analysis of influencing factors of ischemic cerebrovascular disease in patients with
type 2 diabetes mellitus complicated with nonalcoholic fatty liver disease

F 7.2 BRERm A IRERE MR T R E R IR M E R NE RN ZEE Logistic BIFSHER

K= T8 FHRE  FadER Walde® P 1 OR (95% ClI)
g -17.892 2.961 36.517 <0.001

G €2) 0.092 0.022 16.765 <0.001  1.096 (1.049, 1.145)
B BB TE B X =0, H =1 0.857 0.431 3.958 0.047 2.357 (1.013, 5.486)
BEA T 8 A T =0, A =1 1.738 0.418 17.301 <0.001  5.687 (2.507, 12.901)
% R A % 0.605 0.267 5.138 0.023 1.832 (1.085, 3.091)
C RN mmol/L 0.338 0.127 7.07 0.008 1.402 (1.093, 1.798)
WA T =0, f =1 1.449 0.433 11.18 0.001  4.260 (1.822, 9.962)

Wy WM S FRENBKBTER . MEAL AR . 2SRRI, R AE R A DL C M AR X 2
W PRI G I ARG M T 107 P 58 285 R A sl I e i of 79 P TR0 AN (L ROC b 2 43 Bt 45 SR s, AR RE L R0 5
IBNKBEPIE . BEA ML A A RS BE NG AR 1 DA & C L 1 SR R FH T 2 B0 PR3 & A 1
FiE 15 B B8 3 A P ot A i L 77995 1Y ROC 28 T I A (AUC) 23514 0.747. 0.669. 0.623. 0.741. 0.668 £l
0.759, BEA M FHFMIA AUC 4 0.900. WL 8. & 1.

ROCHl £

1.0 —
R ’/ 22k
/ FEEE
f — f — WA (EL, TE0)
B PKBEIE BL(H 1, JE0)
FEAL AL/ E
REEREA
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Figure 1. ROC curve
1. ROC Hh#k
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Table 8. Predictive value of ischemic cerebrovascular disease in patients with type 2 diabetes mellitus complicated with
nonalcoholic fatty liver disease

= 8. Xt 2 BUMERRTS & FHAEBRE I A B AT 28 R A I s B TN &

Eizpa B 1E REUZ e 5 ARSI AUC (95% CI)
U 575 0.813 0.603 0.416 0.747 (0.674, 0.820)
WA s 0.5 0.672 0.667 0.339 0.669 (0.587, 0.751)
FNN KPR TE B 0.5 0.547 0.698 0.245 0.623 (0.537, 0.708)
AR 4= 5.55 0.719 0.635 0.354 0.741 (0.668, 0.814)
REEIREA 3.745 0.453 0.849 0.302 0.668 (0.587, 0.749)
R C IR N H 0.985 0.875 0.571 0.446 0.759 (0.689, 0.829)
TAr 0.422 0.797 0.889 0.686 0.900 (0.855, 0.945)

4. ¥1ig

BEAEIR PR 72 I T2DM 4 9 NAFLD 5500 I8 50 3l ik s AR AL 1) 2B L R % DA 95 [13] [14],
X5 T2DM 4 I NAFLD 5 6 ifit P i ifiL 8 9 i 7 /b 2 b Rtk #3847 T2DM 49 NAFLD kil
PP G 10 A9 (1R S A X R I P LA I TS YR T R TR A A AR AR R R R S

AW RIN, WELLE (G NAFLD)SR I i 189 1 % AR 28 B s T 0 AL (A& FF NAFLD). Wig2
AR REEIRE KT, C RNEAKPS & TREH, BRGNS, SR REEY s
{1 e L e A L6593 A 2R KT S Bk S R AL A T AL . A I FU R BH[15], SR8 2 2 RpE R A IR Bl 14
e fE G R R, BEEFR K, SAZERE IRRENRL, SRR S 800 M R 5 sk 7
St O L R A, X S AR 5. T2DM HE L2 BR RS %, & 9F NAFLD i
JEFE PR P I T SRR, /N TR 25 B I B KT T i s IR A . A T R, R BTG R R I P
0 S SR 473 T (R 030 LA g Do T A 5 i, M7 SO I A PR B P A £ i 3R R 8 ot e XU [ 11]
[16]0 AHF 70 W 52 AR 2 B i 2 /K 1 X R, 30K T A O 2 A o R L A S ke A 1 995 M % v
MRz — o AP, ShBKAE AL 2 B i e 80 K A i a3 . T2DM 5 NAFLD (1R AR AN
FEtB M IOER ISR, H, BN 6 BT AR C R SR A, R 5% M RO G 2 3 B ik
TR R A [13]. AR, C RNER A2 — A3 B P 40 i 18] 5 15 P 26 B 2 7 s ic 4, 2 sl ik
SRR R AR . RIBEES5E, KPR S iR SE A fa R R 2R [17] [18]. X 5 AHF F 4 R —
;, WEA C M FA/KFEm TR, EERA A, B Hkok R b T s 2H i) il ofi P4 7 ifn 55996 2B 26K
TS MK FEREAATE B o (H AT F0 % B2 R A S ks AR A AL 1 B W 82 4 vy, X 5 BRAE A S AN D
S AT AT BB I R A SN BEAS IR AT G

ARG R TR, @R Logistic AR, mid. WM. SENAKBEHIL M. BEAL L & et
ms ZSIEIEETE . R ERRE AT S A C R AT S 2 BOBE R & R AR Y e I T R R AR
R i i LB R S R DR 3 o AT TR I, RO N i A S L i 2 e AN N 1Y) 2~3.5 fi5[19], X
EARM ARG R P 3 A 2 G 0% o] DAAE — e FR T b RSB AR R I O A 7T o,
JEACHT S AR AR B, 2 BUWE R B AL R B R AKhT, AT B IR UTR, 51 R AR S
Jig 7 P it S R e e i T B 1 B A % 47 ) 2 50 2 W 0 R P BARARG (s MLAAR It bR S e [11] . 2 7Y
W PR KR IR A LI DA I P R AR M T sk Thee s2 40 3, FOAZ O R I N B AR S2 451, v LA A
e AL ] R A — S A B S I THE B AR S R TR, — AR AR B, I N B ORI D BRI, 33K
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ug, whid

I Th e B A5 AN B0 kol AR R AR [12] o

M ROC HIZR 048 . W 45 16 6 R 2555 T2DM 231 NAFLD S 2 ffe i 1 i XL 657995 P T 00 12
4 AUC KT 0.7 BHE — & FITIAN (R PRE UK, 24 AUC > 0.85 BA 5 s I TR B [20] . A< B
FAEREIR, R WM. SIS BB R. Hbma A, SRR, REEREALL C M EH
BTN T2DM & Ff NAFLD & ZE Sl if 4 i if 89 AUC H37E 0.7 £ A 8/ T 0.7, TIBE& i AUC 4
0.9, $&/RZ bRk G T I AR 58 A 118 -

ZE LFTIR, 2 BUBE PRI G F AR IRORS M A0 A B8 8 A A e A i I AR 1 L 1 s, i s RO
FBNBKBEPIE K FEA ML B AT SR & KB ERRE AT S C RMNE AT &R EA 2
BUHE PRI G AR 1 1 07 JFF R R A S L e i I R FE B PR 38, FL- G TR AR B A& T 2 20 SR &
S ARTEAE 1 AR 155 BT A ot A g i 5 4 — 52 A1
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