TR e B ¥ 207 2026 £ 9 F 4 47 %% 18 ¥ Int ] Lab Med,September 2026, Vol. 47,No. 18 . 2229 -

i

- it E
M iFSh bk miRNA £ S EA LR PD-L1,. VEGEF R i& 7l ifi 5=
PMEERETRNMNBMNE

5.3 F,ERNT
FTAb P B s B R B A, FT AL BR B 065000

 E.BH Wit eFseik miRNA S5 RBAREFRERTRAK 1(PD-LD) . 2% AL4E KA T
(VEGF) & A 5 B J& 47 fn 8 & 3R 0% 97 BB 8 A8 5 PE BT AR, A AR 3G A RAE R ZIRIE, Fik #®RT
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0.001); ZAE MR EE A 0.822, B SU~00% ) ZHAMELTRAAZSE S A G REFR A, NFBIEL =,
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Value of serum exosomal miRNA profile combined with the expression of PD-L.1 and VEGF
in tumor tissues in predicting the response of lung cancer to anti-angiogenesis therapy "
Xiao Fangfang sLiu Jun,Dong Jiuxing”
Department of Oncology s Hebei PetroChina Central Hospital ,Lang fang , Hebei 065000 ,China

Abstract:Objective To explore the correlation of serum exosomal miRNA profile with the expression of
programmed death-ligand 1 (PD-L1) and vascular endothelial growth factor (VEGF) in tumor tissues and the
response to anti-angiogenic therapy in lung cancer,as well as their predictive value,so as to provide reference
basis for individualized treatment. Methods ILung cancer patients treated in Hebei PetroChina Central Hospi-
tal from January 2022 to January 2025 were enrolled. According to the response to anti-angiogenic therapy,the
patients were divided into the responder group (190 cases) and the non-responder group (92 cases). Clinical
data,expression levels of PD-LL1 and VEGF in tumor tissues,and serum exosomal miRNA profile were com-
pared between the two groups. Results The positive expression rates of PD-LL1 and VEGF in tumor tissues in
the non-responder group were higher than those in the responder group (P<C0. 05). A total of 52 significantly
correlated differential miRNAs were screened out. Verified by RT-qPCR, the relative expression levels of miR-
126-5p and miR-let-7c-5p in the non-responder group were lower than those in the responder group (P <<
0.001), while the relative expression levels of miR-200b-3p, miR-21-5p, miR-210-3p and miR-155-5p were
higher than those in the responder group (P<C0.001). The expression trends were completely consistent with
the results of high-throughput sequencing,and these miRNAs were mainly enriched in VEGF, HIF-1 and PD-
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LL1/PD-1 signaling pathways. Serum miR-126-5p, miR-21-5p, miR-210-3p, tumor tissue PD-L.1 and VEGF were
independent influencing factors for the response to anti-angiogenic therapy in lung cancer (P <C0. 05). The
combined prediction model constructed by miR-126-5p, miR-21-5p, miR-210-3p, tumor tissue PD-L.1 and
VEGF yielded corresponding AUC values Significantly higher than predicted by individual indicators (all P<C
0.001). The calibration of this model was 0. 822, and it continuously produced clinical net benefit within a
wide threshold probability range of 5% — 90%. Internal validation showed that the AUC of the model was
0.876 (95%CI:0.771—0. 981), the calibration was 0. 820, and the range of clinical net benefit was 15% —
100%. Conclusion miR-126-5p, miR-21-5p and miR-210-3p are miRNA biomarkers associated with the re-

sponse to anti-angiogenic therapy in lung cancer. Combined prediction with tumor tissue PD-LL1 and VEGF

presents high accuracy,robust generalization ability and significant clinical net benefit.

Key words: lung cancer; anti-angiogenesis;

grammed death-ligand 1;

il 9 2 4 THE SRS TR o v R MR PR B R
TR R AL R AR R AL R R PO A AL BB
B AT I HE K I 100 it R A8 S T 0 R A A D) R A A
W 2R 9T T B, B VR T SO A AE 3 AR 2%
SR B M LAAR 25 9 1 0 A5 B Ak
PRI I % 200 - 4R OKG 1 T 97 R A= s B L 18 A
WAIBTT . W H AR P PESE T L AR 1(PD-L1) & %
e Jier g B g8 GO B RS 1 43 - A W I I B AR K
KT (VEGE) 2 PP Ak i 48 A8 B 30 9 4% 0 40 7 &R
Wl PRATE 5 Y G SR A A o SR, 3 Bk A Oy
O T LB A A B 23 S e o L 2 2 A R B AR
J00— T B 5 R 2H 20 5 I SR TG ) 0 A I 1) 49 2R
FRai ¥, ILTE SN WA VE S 20 6 a] 38 TR OG5 4R A,
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1.2.1 JRIFIE (DG EBE LR s RS T
DUFRER BT (5 1 K K 7, 77 & O 15 mg/kg, 21
K/VO EHNIMAE N M6 ER G 1~14 KK
SR LHIECN 7.5 mg/m”) K 1R £ 4 S G R
it 400 1 500 CTRD & 50 i 4 A8 259 . (2) & H L2 4k
7 BRI A T R 6l 2E AR/ R AL R S TR
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BT 4 AW, GRS PD-L1 kR 4 K % 52 bR
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HABER B E R T JC 0 EE R R A rh R 4 25 16 4 E
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Ji 55 5% F L FE L 110 000 X g #8533 B0 70 min, I0TE 4B
WA, FIFH TRIzol LS ik F| A& (2 E Thermo Fisher
2L 525 :10296028) HAM B A RNA 4 B ) & (7
Qiagen 2% A, %5 217184) 2 L & RNA, ] &
RNA ¥ 5 4 Ff (NanoDrop 18 43 & 6 B 1) il
fli RNA 52 %M (Agilent 2100 £ 50 BT 430 . XF & B
BANREAS (0 =40, Ho o i 227 20 5 T By 24 4 4 20 491D fiff
JH lllumina NextSeq F & (3 [H Illumina 2 7)) # 47
miRNA SCEMES 2X150 bp ¥, % DESeq2 %
PREALHE AT 22 5 3R 3K 43 B O 3% A5 fE R : Log, (Fold
Change) 48 %HE >1 H& IEJ5 P<<0. 05, NI EE
A R A AT SR, 25 7 R IA Y miRNA ik $
3 miRNA FEATHUE B BRI . (1) 25 557 FR AT HL
TE 2.0 %A |5 (2) 5 VEGF i % . PD-L1/PD-1 il 5§
it 6 T JS AH O, >R T 25 BBk 3B SR 51 ) Al SYBR
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Green i 7 & (H A~ TaKaRa 24 &), 585 : RR036A),
TE QuantStudio 5% B 9% % % 7 PCR(qRT-PCR) Y I
#4T7 qRT-PCR ¥ 34, ) i 254 : 95 °C 10 min, 40 4>
PEFR (95 °C 15 5,60 C 1 min), Lk U6 fERHH S,
RH 2 iR R R A R, BRI 3 A
REA, TR AT R 5 - RN S U6 1 Ct {H7E
FEAIAE S2/NF 1 ANMES, HEZ LI Ct A5 &R
B<5%.

1.2.3 R4 2 PD-L1,VEGF & 7 K HATT
3 3T A 2 ) B TR A B AR M R IX ) A i
I g 4 AUR AR 3547 PD-L1, VEGF ) % 9 2 Ak 2 46
W ESE) R RN 4 pm B BERS L K Ak £ BT R B
B4, KM PD-L1 Hiik (52 5 22C3, Dako/Agi-
lent, %55 : SK006) £ Dako Autostainer Link 48 £ H
ALY T & L BEAT AR TR R IR UL S,
KHBPTA VEGF i difk Gl s JH121, Santa
Cruz Biotechnology, 52 5 : sc-7269), TAEH & 1 :

100,EnVision k4, LIEVA PD-L1/VEGF [
PR 1Y i 9 2H 2380 1, DL PBS AR —Ho A Sk B MR R
GEEHIE T A4S (X 400) T WS LU Jvh
(95 AP R %55 B 20 7 R 2 € 1) b R 4 i, PD-
L1.VEGF BH 40 il L 6513 43 PH S 40 B b ] <<10 %
H 04, >10%~25% K 143, >25%~50% K 2 4%,
=50%~T75% K 3 4 >T75% N 4 433 PD-L1, VEGF
Peta s BV 43 AT WY A 0 43, 2R A (55 FH
PR 1 40 BFREECHERM R 2 70 BARE AR
33 . LABHPE 0 M LG DT 43 55 % 60 5 B2 7 43 1 3 £
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25 G TR P U R B 5 5 Ak ST VAR L R AN — 3L
P 368 2ok 3 ) S OB T A T s R — K

1.3 P BURYT IO AR e AR A 52 AR I8 97 RO

AR HES S TFIEIY 4 A WSS SRR 4 R E B i
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B4, SD+PD WA TR A4

1.4 Siit2phb B KA SPSS26. 0 483t 27 8k 1k ik 47
BRI . BB DL R A A R SRR R X
W5 ;i1 %R T Kolmogorov-Smirnov 1E &S 5
KRN A IEA 04, DL o 4 R, 75 41 18] 32 %0k
FOB R A ST REAS ¢ K565 R ] Lasso a1 9 43 #r #il 10
P58 S e OB A 1R 2% fe /NEE I A fEL B LA
T sR TN RE ) 9 4B F R H0 s Logistic [l JH 43 #r
SRS R 5 A2 IR TAERHE (ROC) M4 B IE M4k .
Il PR Pk 5 (DCAD il & 43 B 50 00 A5% 784 1) 350 000 4401, ot £
T (AUC) % FH De-long K286, LA P <C0. 05
RERAGIE L, N DAVID 54 7 6. 8 i il
DR LA 64T GO TR s 2 5 KEGG i #% 43 #r . 8 JL
{R] 4347 #6556 (Fisher ¥ 80K 36) 11 8 & 4 W 5 , Y
Benjamini-Hochberg # 1EJ§ P<C0. 05 i 2 {8 .

2 & *

2.1 WA RGORE bR 3 282 {5l fili i £ 3 56 WL 4
A JE RV YY  HorR RIS 190 4 (CR 1 4], PR 189 i)
TR 92 ] (SD 41 5, PD 51 i) . Wik 3 AR % .
RS EL(BMD W00 5 5 B AL ECOG £ J7 4R 3
VA MO 5 KA Bl AR B2 W IR B IR YT T R L
LRGP =>0.05) 5 TG I 2 4 I PR 43 1)
IV F L T IR LR (CEAD (40 i /1 35 1 19 A Bt
(CYFRA 21-1)  #fr £ J0 4% 5 Ve M BE AL i (NSE) =1 T
NEH(P<<0.05), WHEI1,

2.2 WM AL PD-L1, VEGF %Kik M &
TCRE A 4L 420 PD-L1, VEGF BHE % 35 55 T 0
B (P<C0.05), W2,

®1 FMABKEBEREEEEn/n s Bn(%)]

s ) P51 RS BMI — I B2 A
B /40 %) (kg/m*) 5 g8 i 95

TRiEH 92 60/32 62.185.31 23.43+1.77 64(69.57) 89(96. 74) 3(3.26)
O 2 4 190 121/69 61.59+5.09 23.14+1.58 133(70. 00) 185(97. 37) 5(2.63)
xXE/t 0.063 0. 900 1.389 0. 006
P 0.801 0.369 0.166 0. 941

3 ECOG kIR BLIE S Wi 1 53 39) iR e K 2 CEA
i ’ 0~14% =2 4 [I:C) Vi1 (cm) (ng/mlL)
FTRIEH 92 80(86. 96) 12(13.04) 21(22.83) 71(77.17) 4.51+1.26 38.27+12.77
N 25 4 190 169(88. 95) 21(11.05) 67(35. 26) 123(64. 74) 4.384+1.13 23.50+7.18
X/t 0.238 4. 466 0. 872 12. 411
P 0.626 0.035 0. 384 <20. 001
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#xR1 FWAGKEBEREEEn/n s Tn(%)]

P A A 25 ) ) CYFRA 21-1 NSE

205 n A B IRIT
DRkt HEALAMAE N EMHI R ORZH A TKI (ng/mL) (ng/mL)
o4 92 65(70. 65) 10(10. 87) 17(18. 48) 26(28. 26) 6.7542. 21 19. 4845. 06
R 190 137(72.11) 24(12.63) 29(15. 26) 57(30.00) 4.194+1.37 15.33+4. 49
X2/t 0. 365 0. 090 11. 930 6.977
P 0.715 0.764 <<0. 001 <0. 001
=2 HAPEE A LR PD-L1,VEGEF R B R B0 (%)]
PD-L1 VEGF
25 51 n
FH 4 B 4 FF 44 R

Jo 4 41 92 60(65.22) 32(34.78) 77(83.70) 15(16. 30)
2 21 190 64(33.68) 126(66.32) 85(44.74) 105(55. 26)
x? 25.018 38. 486
P <0.001 <0.001
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BAF (0 =40, F v b 2 20 55 T 0y 24 20 4% 20 151D 19 IfiL ¥
HPUMAREA AT miRNA (il 5 00 5, 8 2+ g 2%
45 JC 2 I A IR miIRNA Rk, #al A
WA B2 A 20 0k 1 52 AN 78 9 41 1) 47 7F 0 3 24
FOEME A miRNA, H b 24 4~ miRNA 18 TG 0 24 41
ik B, 28 4 miRNA 7 JC W & 4 i 3k F .
Horp 2SR HHEA FT 10 ) miRNA WL 3, H
50T (e 30 2 DU Y 45 2R 09 AT SE kL N 2% S R AK 1 miR-
NA i # 6 MEk miRNA #17 qRT-PCR %4iF . TG
R 2H miR-126-5p.miR-let-7c-5p A% ik 1AL T 0

5p. miR-let-7¢-5p., miR-200b-3p. miR-21-5p. miR-
210-3p.miR-155-5p) Y A1 X 3 ik 5 AF 0 97 I 70 0 AR
i, Lasso [IH4#7, BiE E WL S50 A RS K, A
AR 1] T 2R 02 W ) 0 IR . miR-let-7¢-5p ., miR-
200b-3p.miR-155-5p M RELBE L4 0 0, K ilf A&
BEARL, LR 15 R 9 58 U TE B et A, Y A=
0.049 B, BRI iR 22 B/ . AL 3 4> miR-
NA, % %4 miR-126-5p, miR-21-5p, miR-210-3p. L
K 2,
3 NEASENEHEZRREBHES
B 10 B miRNA(SEENF)

Z 4, miR-200b-3p. miR-21-5p, miR-210-3p, miR- miRNA 4 Fx RIKBCHEREH vs. WEH) 2 FRIBHHK
155-5p AHRF Kk FEE T A 4 (P<<0.001), F£ik#  miR-1265p KT 4.15
5 v I P A AR R A — B, UL AR 4, TR EE R A miR-let-7¢-5p KT 3.41
1 GO BhEe ® & 4 81 Ml KEGG i 8% 0 A i 78, miR- miR-200b-3p ik LM 3.17
126-5p, miR-let-7c-5p, miR-200b-3p, miR-21-5p, miR- miR-21-5p Fik il 2.85
210-3p.miR-155-5p #FEH B EFE T LN SMWPLM  mir2103p £k 1A 2. 39
BIRIT RN % VA S {5 5 i %, Hop VEGF 553 mir-155-5p #ik 2.23
% HIF-1 5 538 8 & PD-L1/PD-1 [ 5@ B MW E®E  mirstasp ik LM 1. 80
A BE LS, miR-145-5p %Kik F 1.72
2.4 IMiEIMMA miRNA #%11 Lasso BIH40 8 LA miR-150-5p S53k 17 136
P 48 A5 BIGTT RN AE A R AR B (N2 =0, TR 2 = miR-10a-5p Eik L 119
D, FIJH Lasso 5347, 6 43 3%E miRNA (miR-126-
£4 A miRNA B RT-qPCR # % 8 (r+5)

EE n miR-126-5p miR-let-7¢-5p miR-200b-3p miR-21-5p miR-210-3p miR-155-5p

TR B 92 0.8140. 26 1.06+0. 35 2.46+0. 63 3.14+1.03 3.26+1.07 2.21+0.67

NZZH 190 2.5540.91 2.284+0.72 1.9540.48 1.8340. 60 1.7940.58 1.7740. 54

t 17.973 15. 386 7.528 13. 453 14. 952 5.917

P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
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5 &% miRNA WEEFEBRN SIS E DT
miRNA £ 3 AR 0 P WS P
miR-126-5p VEGF {5 5 1 I ; 40 M 26 Bt 50 7 5 Bh % B <0.0001  <C0.001
miR-let-7¢-5p mTOR {5 518 # s MAPK {5 53 % ; TGF-B {5 58 <C0.0001  <<0.001
miR-200b-3p PD-L1/PD-1 38 # s HIF-1 {55 558 % : i i v 09 2R 1 Jpl <<0.0001  <<0.001
miR-21-5p HIF-1 155 38 8% 5 364 BE 5 20 B 0 1 <<0.0001  <<0.001
miR-210-3p Wt {5 538 #% s TGF-B {5 538 % 98 i b i 2R 1 R <<0.0001  <<0.001
miR-155-5p PD-L1/PD-1 il i ; 8L 1 115 5 i B ; JAK-STAT {5 5 1 f <0.0001  <<0.001
2 g g 8 8 miR-21-5p (LL AH X & 3k & 19 52 b fA 5% A) . miR-210-
e 3p (LA X 2 3k &5t 1 52 B 5 A LR 41 41 PD-L1
27 (FAME=0,BATE=1) . VEGF (4 =0, FHIE =1 E X
H78 &, Logistic B H 4 #, miR-126-5p, miR-21-5p.,
7 miR-210-3p . iR 41 41 PD-L1, VEGF J& i i #1 11 45
. Az IR YT SR Y A0 S 5 0 LR (P <<0.05) . WL 6,
2 0233335556666666666
1.5+
4]
1.4+ 1
6 ‘
2 3 4 5 6 7 & 137 \ A
~Log (1) a i i
1 Lasso IR RHERZE | ‘ o
2.5 WOBEHLILTE AL AT G M LA R e
B ORI R VAR Ry AR B (N & =0, TR A =1), g |
o e 2 LR S F 4815 R HOR O 4 R L3 T AIC 11 | )

5 R ME N A 25 18] 43 A v DA PR 43 491 L 1l i CEA,
CYFRA 21-1, NSE. miR-126-5p, miR-21-5p. miR-
210-3p iR 4041 PD-L1,VEGF k47 728 2 0 vk , 5%
LB miR-126-5p (L AH X 26 3k 7 B9 SE PR (i 7 A .

T T T T T
2 3 4 5 6 7
-Log (\)

& 2 Lasso [E] 3% X 361 &

F6  EANEERATRERZEEZE

i H B8 SE Wald X* P OR 95%CI
miR-126-5p —0.799 0.076 110. 612 <<0. 001 0. 450 0.387~0.522
miR-21-5p 0. 781 0. 080 95. 342 <<0. 001 2.184 1.867~2.555
miR-210-3p 0. 804 0.083 93. 856 <<0. 001 2.235 1.899~2. 629
Py 414t PD-L1 1. 068 0.107 99. 582 <<0. 001 2.909 2.359~3.588
Jih g 24 VEGF 1.252 0.110 129. 544 <<0. 001 3. 497 2.819~4. 339
gl —1.187 0.095 118. 617 <0. 001 — —

T — FoR T

2.6 Il IE AW 4R miRNA %, i 9% 20 40 PD-L1,
VEGF Wl  ROC i £ 7 B 45 1 27", miR-
126-5p. miR-21-5p, miR-210-3p. fif % 41 41 PD-L1.
VEGF S 30 i i 3 A= B3 97 IO 1) AUC R

0.742(95% CI: 0.687~ 0. 792), 0. 761 (95% CI :
0.707~0. 810),0.766 (95% CI: 0. 712 ~ 0. 814)
0.658(95% CI:0.599~ 0. 713).,0. 695 (95% CI :
0.637~ 0.748), # # K K 61.96% . 75. 00%,
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63.04%.65. 22% . 83.70%, 4 H N 80. 00% .
68.42% .80. 95% .66.32%.55.26% , WL &l 3. AR 4
Logistic [ 443 #7 8 37 miR-126-5p. miR-21-5p. miR-
210-3p 5 M 440 PD-L1. VEGF ) Bk 4 7 0 425 1 .
Y=—1.187—0. 799 X miR-126-5p+0. 781 X miR-21-
5p+ 0. 804 X miR-210-3p + 1. 068 X fif J& 44 4 PD-
L1+1. 252X 420 VEGF, 38 8 10 4t 1 45 A=
WG I RN B AUC R 0. 878 (95% CI: 0. 834 ~
0.914) , REE R 71. 74 % 5N 89. 47 % . 4 De-
long #6 56 , B¢ G A5 78 (% 0000 AN A 588 3 F0 1 45 48 br 2 2k
UMM (Z = 2. 581.2.816.,2. 513,3. 274.3. 428,13
P<C0.001), WL 45 4% 1F 1 £ 5 Fr 45 2R /R, 2 A Al
RS HE BE A 0. 822, 4 /s 1B A B A Ffd H. B 4T 19 Tl
DIRE 7, UL B 55 DCA 1l £k 20 B 45 3R 87 L i 6 7 A
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i s LA 0 R TR R R T e A AR YT
1) ZOC R Tk SR i A AT A 9 B S g ) 5 R
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2.7  WFIE PSR AIE 5 BEBUAR B 2025 4F 2
HZ 2025 48 7 AWIA 9 64 15 Jili 6 8 35 4 g I a)
B 14y PN 56 4 L MR I A A IR T R 43 R B A
R 44 )5 0N B 20 B, AR IR A Y P
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HEMERKEEMFT PGRN,APPL1I NPTX2 /K F Tk
HE5INMINERRFXZ

Bk, REE,E R.EHERIAS
WAL TERTARER/MLESFREWEERESFESH. 3+ 442000

B E.HH HitZ5mMAe AR PD)EL AT EEAHNAK(PGRN) . BB B ARGEEG 1
(APPLD) W2 RikEHFFHEEG 2INPTXDO K FERAL A A eER(CDMXE, ik KAMER
TR F B 5% 3T, B IR 2022 428 A £ 2024 4 8 Adkis 49 168 1 245 PD B 244 PD 4L BB ERIFHRAE
SABRIE PR EEA ARERARRLECL oA ClAAnde CLA #0811 Lp s IR 4 R R4 168 I 4F
AR, KRB %98 R MK 3 (ELISA) #ml PGRN,APPL1 NPTX2 & F; & J8 Logistic & )2 5 # PD %
F A A CILH A E & ;24 2R F T4 4E(ROC) W & 5 47 275 PGRN,APPL1 NPTX2 7 F 3 4 # 0l 3+ PD
BH A A CLeyFRm M 44, X A Bootstrap &7 PD & % & A& CI R A A 3k 47 W3R 36 E R A 2 K ¥ & 5 47 (DCA)
##4& PGRN,APPL1 NPTX2 K -Ffm PD & # & A CI BB R LA, R PDAkF NPTX2 KF 2
FAK T 2 B4 (P<C0.05),PGRN,APPL1 K+ 2 F Z T B4 (P<0.05), BE .V EAfe & HEuh0EF NPTX2
K AR K AR (P <<0. 05) , PGRN,APPL1 K F 4R kI % (P<<0.05), CI 28 f % NPTX2 K -F 2 F4& F 3k CI
21 (P<C0.05),PGRN,APPL] K F 2 % % T4 CI 20 (P <{0.05), ## Logistic & )2 % #7 7 42 ,PGRN, AP-
PL1.NPTX2 5 PD &% % A CI A £ (P<0.05), ROC ¥ &5 # 4 R % & fhiF PGRN,APPL1 NPTX2 & F
F A BATAM PD &% Clagw & T &@R(AUC) A 0.752.,0.806.,0. 758.,0. 903, BEAFam 69 AUCH# T & A %
MFAM (Z=2.915,2. 924, 2. 815,35 P <C0. 05), Bootstrap KM #f ¥ i€ C-index 4 0. 846, H-L # % 4 X* =
7.754,P=0.654, 2R 27N PD £ H X A CIlOR AN X B ELA WL, DCA WX, LRI T, HMELE
0.13~0.82 s EEA-FAM PD & F 4 4 Cl w4 3% % 4 T PGRN.APPL1  NPTX2 K-FEmfm, &ig X5
PD % % f 75 PGRN,APPL1 NPTX2 KR-FFwiksh .58 FmERER ClA X K& PD 2544 CI
H— T A,
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Changes in serum PGRN,APPL1 and NPTX2 levels in elderly patients with Parkinson’s disease
and their relationship with cognitive impairment
Huo Jiangtaos Cai Jinjin, Liang Hui sGuo Gongbing s Zhang Xiaogiao®™
Department o f Geriatrics » Taihe Hospital of Shiyan (Af filiated Hospital of Hubei University
of Medicine) ,Shiyan , Hubei 442000,China

Abstract: Objective To investigate the changes in serum levels of progranulin (PGRN) ,adaptor protein,
phosphotyrosine interacting with PH domain and leucine zipper 1 (APPL1), and neuronal pentraxin 2
(NPTX2) in elderly patients with Parkinson's disease (PD) and their association with cognitive impairment
(CD. Methods A prospective cohort study design was used,a total of 168 PD patients admitted to the hospi-
tal from August 2022 to August 2024 were selected (as the PD group). Patients were divided into mild, mod-
erate,and severe groups based on the severity of condition of the patients,and into CI and non-CI groups based
on the occurrence of CI. A total of 168 healthy individuals undergoing physical examinations during the same
period were selected as the control group in a 1 ¢ 1 ratio. Enzyme linked immunosorbent assay (ELISA) was
used to detect the levels of PGRN, APPL1,and NPTX2. Logistic regression analysis was conducted to identify
factors related to CI occurrence in PD patients. Receiver operating characteristic (ROC) curves were plotted to

analyze the predictive value of combined detection of serum PGRN, APPL1,and NPTX2 for CI occurrence in
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