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Abstract

Objective: To evaluate the clinical efficacy of PEX-168 in patients with type 2 diabetes mellitus com-
plicated with metabolic dysfunction-associated steatotic liver disease (MASLD). Method: Patients
diagnosed with type 2 diabetes mellitus complicated with MASLD at the Internal Medicine Diagnosis
and Treatment Center of Qingdao Public Health Clinical Center from March 2022 to March 2025
were retrospectively included. They were divided into the metformin group and the loxenatide
group according to different treatment methods. Patients in the metformin group were treated with
metformin hydrochloride sustained-release tablets, while those in the loxenatide group were
treated with metformin hydrochloride sustained-release tablets combined with PEX-168 injection.
After 12 consecutive weeks of treatment, the glucose metabolism and lipid metabolism indicators
of the two groups of patients before and after treatment were collected and analyzed and compared
to evaluate the efficacy of PEX-168 in patients with type 2 diabetes mellitus complicated with
MASLD. Result: A total of 85 patients were included in this study, among whom 43 were in the met-
formin group (23 males and 20 females) and 42 were in the loxenatide group (28 males and 14
females). The age of the metformin group was 59.12 * 9.53 years old, and that of the loxenatide
group was 56.29 * 10.00 years old. After treatment, the fasting blood glucose and glycated hemo-
globin in the metformin group decreased from 8.75 * 2.55 mmol/L and 7.45% * 1.52% to 7.80 *
2.09 mmol/L and 6.93% * 1.09% respectively (all P > 0.05). The fasting blood glucose and glycated
hemoglobin in the loxenatide group decreased from 9.11 + 2.56 mmol/L and 7.82% * 1.34% to 6.74
*+1.63 mmol/L and 6.45% * 0.89% respectively (all P < 0.05). After treatment, the glucose metabo-
lism indicators in the loxenatide group were lower than those in the metformin group. The differ-
ence was statistically significant (P < 0.05). The levels of triglycerides, total cholesterol, low-density
lipoprotein cholesterol, apolipoprotein A1 and apolipoprotein B in the metformin group were 2.22
+1.23 mmol/L, 5.27 + 1.17 mmol/L and 3.27 % 1.09, respectively mmol/L, 1.37 * 0.21 mmol/L, and
1.11 * 0.31 mmol/L changed to 2.08 * 1.52 mmol/L, 5.08 + 1.07 mmol/L, 3.11 * 0.89 mmol/L, and
1.29 £ 0.17 mmol/L, 0.99 % 0.22 mmol/L, among which ApoB decreased significantly (P < 0.05). The
levels of triglycerides, total cholesterol, low-density lipoprotein cholesterol, apolipoprotein A1 and
apolipoprotein B in the loxenatide group were 2.66 * 2.24 mmol/L, 5.41 * 1.19 mmol/L, 3.24 + 0.96
mmol/L and 1.29 % 0.27, respectively mmol/L and 1.05 * 0.28 mmol/L decreased to 1.72 + 1.15
mmol/L, 4.69 + 1.02 mmol/L, 2.86 * 0.85 mmol/L, 1.15 * 0.23 mmol/L, and 0.93 * 0.21 mmol/L. The
differences were all statistically significant (all P < 0.05). After 12 weeks of treatment, the ALT level
in the metformin group decreased compared with that before treatment (P < 0.05), while no
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significant changes were observed in the levels of WBC, PLT, AST and ALB (P > 0.05). After 12 weeks
of treatment, no significant changes were observed in the levels of WBC, PLT, ALT, AST and ALB in
the loxenatide group compared with those before treatment (P > 0.05). No obvious adverse reac-
tions occurred in either group during the observation period. Conclusion: PEX-168 has a good clin-
ical efficacy in the glucose metabolism and lipid metabolism indicators of patients with type 2 dia-
betes mellitus complicated with MASLD, and has good safety.
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b
1. B=

2 RUHE PRI (T2DM) A& —Fhig M REAT MR, JE H B2 oh 21 28 i KRBk fahL, B
RIRFAE NI KAR[L]. T2DM 7] FHOL FIETFI 2 FpFAE, ™ 5 b N R A dr[2] o JRTRE
P 17 M 95 (MASLD) & — i DL AR 5 28 PR RFAE IR0, 7T 43 AR 8 AE S i 17 M FFF 93 (MASLD) 8 A E 8
FEVENE D7 PRI 2 (MASH) [3]0 BF TR, JEIAS VG 107 1R s 52 el 42 3R 24 32% 1 A\ [4]. ¥ i, T2DM
S A AR TR I P P TG 1 v XU A BE, T2DM 3 7h MASLD 4R % R 65.04% [5].
AN R, T2DM & JF MASLD &%, %5 1T LF4Eb i b B sy, B8 5 B0 I 59 s L 8 4T
T2[6] [7].

JeE M AR AR-1 32 AN FI(GLP-1RA) B HiI£E % KFia Fe A3 FH W8 PR 85 1) IR = VR IT
GLP-1RA it 5 ey Al 2 AR AR-1 524 (GLP-L1R) 45 & R A o IR 25 0 W SR ARE Sk FE IR B 4 8 267 R 44K
FVERR B R WA ThRE[8] . UEAL, GLP-1RA A Gy pemfefa; DRlul, HBCRFREER IR, W] DAREA BRI
PRI S ME[9]. 2R & I ZE AR IR (PEX-168) & —Fi H exendin-4 IH 8 GLP-1RA, I CEIA % H.
it 52 1 BAF[10] [11]. Stk WFEEH PEX-168 X T L e DL M4k B s B B EE FI[12] [13].

SR, H TS T PEX-168 3J7 T2DM &3 MASLD (IR 580 . (Ritk, AHF 50 %€ PEX-168 677
T2DM 5 7F MASLD HiJebl . ARACHHESR AL, PPAL IR R AT 300 83 107005 4T

2. 753k
21 MRAH

AU BB WAL, SEHR 2022 4F 3 1 % 2025 6 3 IAETE i A BAR IR 0 KT TS 2
HAT &9 HEbRHE ) T2DM & JF MASLD 8 5 il Bkt .
2.2. PhHHRIE

PIKRHE: O W5 2 BURERR (R & (I 2 B R 774 6 (2020 4EAR)) ): @ WS MASLD
(14 2023 4FIA BB /R ISR, 2GR 75 22 R S A7 00 BT IR 1 22 P R 2 /D — AR R [ 3R) [14]
@ Fkt 18 £~75%; @ 7.0%<HbALc<10.0%; G BMI>25kg/m? © R FFXUITEEL £ 2 £
HBEIIRTT 2 12 .
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HERRbRdE: O 1B HANRR RSB IR I @ sl @ &A™ EOmif e, @
BN E R (ALT) S S Z B (AST) > 2 5 1EH LI B /BRI #4558 (eGFR) <30 mL/min); & H
WERBER S, HORIRBERAE IR L, RN WIRESGEIE 2 8, © SWERIR L @ &IF

A S PR 2
2.3. FASRTTHEE

WRIEIETT 7 R IIA R 73 st BRI 8220 . 2 2H RS TR IRTR T RIS TR LA, R IR R &iaIT M
BENGIT . WIRALEE N S HAICA AT H 3%, Bk, LR A, MU AR 059, Atz
MEBRA ). WEHEE N XA (B H 3K, 1K1 R)BA RGBS ERKGT (A 1K,
RS 0.2mg, #ASH 0.5mL: 0.2mg, VLSRR ZDERAIRAF]), ESEIT 12 A, HWEIT AR
AR 1.

2.4. MEIGHR

W B I — BCBERE, AR RIT RT R ORI M. SR AR AR AR bR (B I U . R AL I AL
EE). R CH M =B, SIHER., REEREA. mEEREA. BIEEASE). HEr@E A
Pl wEEEN. AREA)S.
2.5. GiitF4abeE

FHREE ST E R (4.5.2)384T . N IES ARG 0HELEAT AT I I, % £ dRfEZE(X +s )Xl
R IEAS AT I P B R HEAT GE T S A , ZH R LEBCR IS REA e 456 I Az 8 (PY 222 40) (M(QL, QU))
X AL IR 70 AT BB R HEAT H R, 4L B BCR A Mann-Whitney U kil . 733828 8 LA (%) %o, K H]
KR . P<0.05 AERAGIHE Lo

3. &R
3.1, —HEER

AHFFLILGIN 85 &, Forh HIXUINAL 43 N, VS ZEIRIRA 42 Ao —HXUIRAAFE#E 59.12 + 9.53
%, 23 LB IEEREMN 20 4Ltk EE, BMI N 27.38+3.04, I FEHAKAI4ERY 56.29+10.00 &, U
28 Z PR HBFE N 14 Zvh s, BMI A 27.11 £3.24. 2 ABFE LEAER . MERA BMI - ICH] B2 53 (P
<0.05),

3.2. REBEATTAIRTER I XIERELE

W 1R, 49597 12 AJE WAL FBG. HbAlc /K5 TR, RWERSi2EREP >
0.05). V& ZEHLIKL FBG. HbALlc /KPR TT BT B FFR(P < 0.05). b4k, ¥6IT 12 5% K4l FBG.
HbALc 7K1 B AL T = H BUIZH (35 P < 0.05).

Table 1. Changes in FBG and HbA1c levels in the metformin and loxenatide groups before and after treatment

= 1 ZERANEFE EARRREETT BT/ R = AR M AERIFE (L 4T & B7KF N

FBG (mmol-L%, X+s) HbALC (%, X+5)
IRITHT BIT G YRIT T BTG
“HIUITZE (n = 43) 8.75 + 2.55 7.80 +2.09 7.45+1.52 6.93 +1.09
B FEIIRLL(n = 42) 9.11 + 2.56 6.74 +1.63" 7.82+1.34 6.45 +0.89"
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2.224
0.029

2.614 -1.174

0.011

—0.653
0.516

t{d
P1E

E: "HIRYTETALE P < 0.05.

3.3. MEBEATTAIRERIBHEXIERRLE

Wie 2 fron, 43697 12 FJa —HXUTA ApoB /KFHHAYTRT R (P < 0.05), TG, CHOL. LDL.
ApoAl /KPR M EZHBH B A (P >0.05). & FEIIKALERIT 12 JilJ5 TG CHOL. LDL. ApoAl. ApoB
AKPELATT TR BRI (P < 0.05). h4h, 097 12 Ji 5% ZEA k4] TG, CHOL. LDL. ApoAl. ApoB /K
- ESET XU, o ApoAl /KB EAK T B XUIT4L(P < 0.05).

0.244

Table 2. Changes in lipid metabolism-related indicators in the metformin and loxenatide groups before and after treatment

% 2. ZHXANE RN ZEABRRLEIETT Al fR B BE (X AR K HE ARk PR 1L

TG CHOL LDL ApoAl ApoB

(mmol-L™%, X£s) (mmol-L}, X£+s) (mmolL™, X+s) (mmolL? X+s) (mmolL? X=£s)

WITRT  WITIE WRITHET O WRITE O WITET O WITRE WITHET WITE O IRITET W7

RN 222+ 208+ 527+ 508+ 327+ 311+ 137+ 129+ 111+ 099+
(n=43) 1.23 1.52 1.17 1.07 1.09 0.89 0.21 0.17 0.31 0.22*
WISk 266+ 172+ 541+ 469+ 324+ 286+ 129+ 115+ 105+ 093+
(n=42) 2.24 1.15* 1.19 1.02* 0.96 0.85 0.27 0.23" 0.28 0.21*
t{A -1.146 1248 -0570 1.726 0.161 1.352 1.618 3.359 0.838 1.112
P1H 0.255 0.216 0.570 0.088 0.872 0.180 0.109 0.001 0.405 0.269

E: "HIRYTETALE P < 0.05.

34. MARE AR, IR, ¥EEE. BEDEFHELR

W 3 phzs, &R97 12 JiJa WA ALT KFE0697 17 T F%(P <0.05), WBC. PLT. AST. ALB
KPR MG R B B (P > 0.05). ¥ ZEARIKATEIRYT 12 )5 WBC PLT. ALT. AST. ALB /K F#A
JT T AR EZ 2 o AF (P > 0.05). Bb4h, AT 12 FlJ5W4H7E WBC. PLT. ALT. AST. ALB /K¥_ LG

W% 72 5 (P < 0.05).

Table 3. Changes in hematological and liver function-related indicators in the metformin and loxenatide groups before and

after treatment

= 3. ZEXANEFE EARRRE AT 55 B0 M E I K AT T EAE R IRk F YR 1L

(109/\(\,/822 ) (109/£L;i sy ALT(UL Xts) AST(UL, X&s) ALB(gL X+s)
B RITR RUTE TR RITH RUTR BTN RITR ORI EsTR
CERUNAL 616+ 621+ 22119+ 22109+ 4051+ 2774+ 2023+ 2421+ 4307+ 4333+
(n=43) 204 145 6131 6040 2490 1223° 1630 853 265 48l
I 661+ 665+ 227.79+ 22043+ 4205+ 3043+ 2093+ 2514+ 4305+ 4300+
(n=42) 178 135 5299 5697 4585 1678 2622 1287 334  3.03
tff 1084 1442 0530 0052 0509 0840 0147 0395 0037  0.386
H: "HIGYTHIAHEL P <0.05.
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35. "REM

PR 2H B TE SR A A 34 A R AR B BN R
4. ¥1ig

AW T — TR VLA 5T, N T 85 44 2 AURE R & - ARUAR DGR D7 P T &5, eI ia T s
AR 58— IR AN S FE AR A . (E3RIT 1 12 JH )5, W ZEAN IR AL R B0 o 47 ) Iip 4 7 28, 9F
B g AKPAS BA R s . sk, AR FEEM SRR R AR B R RS .. AFFRIEH TR
B SE TS RO T 2 BN PRI A5 AU AE DG g 7 P FFF s 28 3 R A ol A BB A i A LA R 1 I A 7 288
HZ Atk R,

2 FUHE R 5 AU AR < g 07 PR T B S D) A B AR T OG 2R . CLARIESE, FE IR B O BB 5 1 5 &
R AT DA S 25 B4 A g RE 5% B 5 1 B3 160 0 U [15] [16]. VAT WIF Fe 4R 1 4k 1M 41 % 14 (HbALc) /K
ST v P40 A I HE AR S SR A M ) R B DI AR DR [17] 0 2 BURE IR 11211 5 MASLD B35 sk 4t
T2 BAG IEAHDCIE[18]. MhAbh, 2 Tt 70 IE B AR EHAE 5C i 1 P 93 T AR 0 2 B0k PR3 2693 XU - B ] g
SHEA RIGKRSSH[19] [20]. % T T2DM M1 MASLD 2 Al S B R, C2A FURIRTE 2593 Nk
B BOA T B R A 9 MASLD [15].

I e B 25 R AR -1 (GLPL)J& —Fiuili i fli G &5 BB GLPL Z R E I IR E I E =, B
S J 5 2R 0 A ORI, R 1) B 0 o Jk s IR 2% 404 [21] » GLP-1RAs W] ¥ 3% FAAIK T2DM B35 1) £ BR
RO I 1 R AR RN S e 3 e KUK [22] [23] 0 b4, R (AIE4E 2% B GLP-1 RAs /£ MASLD
A ERAIT MR . GLP-1RAs i o 45, AR T FEARNE I AR, eI 4 R [22].
o S FETR IR 2 — i B A B FH — IR 1) GLP-1 RA #il71], A& I8 %T exendin-4 [N EE MM T &, 5 GLP-
1 RAs A AL FERETT 0% B BRI, A P IR] SR 45 2[RI MR 3B A K, 45 2B 20/ [24] . AN T2 45
RRW, MHET X T2DM &3 MASLD 3 58 — HXUIIGEYT, S 12 s 22 BRI A — UK
TETT AT DASE AT R0 ) W o 9% ZE 00 JoA 4 R 1 s IR A I 4T R KPS 19 30 R . kA, SBE
AEARIE—$[25], 1 ZEHRIRIEA — FOUNCIA 7 T DAL fil B S 23 1 IR /K o EfER M2, B4R
TV FE T IR 1) S BEZG AR RS R R N2 B B3l B, TR AT 9 A8 3 AR IS 38 B S AH AN R RE[10]

ARIFAAAE LN N JURURRYE . B 5, A T8 (Bl W S AT 5, JFE [ A R e 438 i ey 60 A 00 8 )
TR AR 2R (n B3 W VRN 24 58 IR S8 3l 2) A5 R A0 22 S5 55) R Re oS 4 SR AR e . LIk, ISR FRSE RS
(AR, 3K PR A 7 FRAT X 745 ZE 0 JUR A AR U 3R 35 AN 22 A PRIV AG , 5 R 0 T P 2H 21 2445 MASLD
TR SR M ATE R . 5=, GLP-1 SZiRBsh st A% ML 2 — IR, RS A
B2 MASLD [FoG iR, SR A FCE NI AL T 38 1 BMI, (B BT BB SRR &, 3
AR BE RGUHSCIE RN AT v T 7 I AR P 0 4 B AR A B, DR bt I vk o) A 76 2 S IR /E AR B 70 v i W 45 380 ) 4X
BIERASTE 2 KRR SE S, T Hyk AN . fe)m, ATFRMFEARRRN, 75 ZE AR R 0 50 43 A 58 O
TR A B SR B0 I K 22 R TR

5. &

RO RIS FEA R AT A 2 R R 5 AR S IR 07 A9 8 O AR S g Qe bs, BA
RAFRIIEARTT R, He St R

A B

AW ORI BT S N RIERAC B2 3 (B b5 2023035).
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