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[ Abstract] Objective To systematic evaluate the change of serum neurofilament
light chain protein (NfL) level in patients with different neurodegenerative disease and
different degrees of cognitive impairment. Methods A comprehensive search of literatures was
conducted in the PubMed, Embase, Web of Science, CNKI, Wanfang and CBM from inception
to April 30, 2023. Literatures with serum NfL levels in patients with Alzheimer's disease (AD),
Parkinson's disease (PD), multiple system atrophy (MSA), progressive supranuclear palsy
(PSP) and healthy controls were included in the cohort or case-control studies. The Newcastle-
Ottawa Scale was used to evaluate the quality of the included studies. RevMan 5.4 software
was used to analyze the change of serum NfL between exposure group and non-exposure
group. The effect size was expressed by standard mean difference (SMD) and 95% confidence
interval (CI). Results 62 comparative studies extracted from a total of 43 literatures were
included. Comparing PD, AD, MSA, PSP with their respective healthy control groups, the
four groups included 9, 24, 9, and 8 studies, respectively. The levels of serum NfL in the PD
group [SMD=0.27, 95%CI (0.17, 0.36)], AD group [SMD=0.97, 95%CI (0.70, 1.23)], MSA
group [SMD=1.51, 95%CI (0.97, 2.05)], and PSP group [SMD=1.54 95%CI (1.14, 1.93)] were
higher than those in the healthy controls in their respective groups. Further comparison was
conducted between PD normal cognitive (PD-NC) and PD with dementia (PD-D), AD mild
cognitive impairment (AD-MCI) and AD with dementia (AD-D) groups. 3 and 9 studies were
included in the two comparison groups, respectively. The serum NfL levels of PD-D patients
were higher than those of PD-NC patients [SMD=0.92, 95%CI (0.63, 1.20)], and the serum
NfL levels of AD-D patients were higher than those of AD-MCI patients [SMD=0.61, 95%CI
(0.49, 0.72)]. Conclusion The serum NfL levels in patients with PD, AD, MSA, and PSP are
higher than those in healthy individuals, and the greater the degree of cognitive impairment,
the higher the serum NfL levels. Serum NfL may be a potential peripheral biomarker reflecting

neurodegenerative diseases, which can further reflect the decline in cognitive levels.

[Keywords ] Biomarkers; Neurofilament light chain protein; Neurodegenerative
disease; Alzheimer's disease; Parkinson's disease; Progressive supranuclear palsy; Multiple

system atrophy; Systematic review; Meta-analysis

425

BT VRS & — ST . RGETE
JERANAR B, FEE DGR AR, W 2
BT BRI RE TR . A7 A RE s | iz
BNRE IR AR, ANURT R B0 A 15 T A
JEERN, SRS BT IR R R ELR R,
PR S B A U bn S s A B T Xk B
AT RIS W YR T ROR BN, LA KB B R
W25 U2, W2 22 24 B - (neurofilament light
chain protein, NfL.) & £8 22 ) — 3L, A
R AR SRS E A Al e A 1 ) A
TR 5 DI VR B I NEL T i 2 i 28T /
GERLGRLRAT IR A 1 — A48 FR Y, HE— 2B i
T e B 2 7T NI 5 50 B 14 3 05 1k J R o
IR A L REITM ORI, SR

yxxz.whuznhmedj.com

XFRELH AR EG, BT JR XU ERIG (Alzheimer's disease,
AD) | BB D RS R R TR AL
KPS E R E R4 7795 ( Parkinson's disease,
PD ) FEAEHI IR 22 A1 I NI 7K P22 57 TC 58
TR A RGN 298 A NL A
KBFFE, GAAIMA NEL AHCHRFSE I H A, D3
ZIRATYEPOR AR AERE N, i PD 9
Sl o A M S UK BTS2 A0, TN D) RE R A S
2 L i T A AR U (R E R TSI
A7 M3 NEL 7 B2 Bk k046t 35 5 AR H 19 Meta 73
BT o BCARBIEFEN Bl 22 IR T PSR 8 3 5 f Rt i
HH LA RS TR0 35 7K JR A A I NEL 7K P22
ST Meta 4347, DABHBA AR MU 2R 1 PR
o e A R SR TP I R A (B



426 EZEHA 2024 £ 4 A% 34 55 4 B3 New Medicine, Apr. 2024, Vol.34, No.4

1 #ABERHE
1.1 MANEHERR R

WAPRUE: OFFFEAAL. A S BIF 5 500 B
XFIRBIESY, QSRAFTERTHEPEDTIE, 0 ORI 53 1Y
BB QMRS : 2WifFA AD, PD, £
A 4 % 47 (multiple system atrophy, MSA) | #
A7 PE#% b M RR 5 ( progressive supranuclear palsy,
PSP) IRz Wi, Hrhiia kit (PD with
dementia, PD-D) . BiJ /) i SR 4% B TA 00 2 g
% ( AD mild cognitive impairment, AD-MCI )
BENTERFA PD . AD ARSI W AR M B 6l |
8 3 7 oy A R S A A 3R (Mini Mental Status
Examination, MMSE ) | % 5 F] R D H P46 5 3%

( Montreal Cognitive Assessment, MoCA) LI J& H

AR T A A I R O2 W bR S T RS R A A
KV H, @ORFEMASIERFEL: PD. AD,
MSA., PSP S{gFE TR NIL ACEXT LU, o
N ZERA, MR RAREIERGRA; e
R INHTNIE H (PD normal cognitive, PD-NC ) 5
PD-D ZH. AD-MCI 5B/RAHE A HA (AD with
dementia, AD-D ) 417 NfL 7KV LR, Z&Fg
50500 PD-D. AD-D ¥, AEREA 51N
PD-NC. AD-MCI £ #; @45 JRFaH5: IMLiE NL
KA, HAGIMEARBRE A Simoa “F- 5 HAR

HEBRARIE: OB (@R IR ;. QAR E
7 W A 2H RN AR R R 2H A5 AU, BJR
BRI N Tl A SCRR, AT 0 i 345
DI 7 A A SRR A2 K
Ml B A ; @A @PFE. 5.
RO TR W, TR SUUREAER
SCHiR
1.2 Bk RFRE

A MK ZE PubMed, Embase, Web of
Science, HVEHIRM . T3 J7 Al rp E A P BE A SCER
JE S B HE B, G I BR Oy R A 2023 4 4
30 Ho Ko Boek M < 8 + A hid” g
A, I 52 AR SR 225 30k, L3RS
WA R, JCR RIS NFL,
serum NfL. neurofilament light, multiple system
atrophy. Parkinson's disease, Alzheimer's disease .
progressive supranuclear palsy; H1 SCR: 2 1R 445 «
WA AR . EEAMAG AR . A PRI 2 AR |

BRI ZR DRI . JIARAE . INHID)BERRLRT . 2 R 458
Eh . ZRAMES . ZREREZES . #HAT1E
B EPERRBE . A% LVERRIE . BEATPEAZ LRI JURR
B M2 22 iR B . PubMed £6; 3% SR M A0AE 1
JI7R o

#1 "NFL"[Title/Abstract] OR "serum NfL"[Title/Abstract] OR
"neurofilament light"[Title/Abstract]

49) 12 RemeeD M el

#3 "PD"[Title/Abstract] OR "Parkinson's Disease"[Title/
Abstract] OR "Idiopathic Parkinson's Disease"[Title/
Abstract] OR "Lewy Body Parkinson's Disease"[Title/
Abstract] OR "Primary Parkinsonism"[Title/Abstract]

#4 "Alzheimer disease" [Mesh]

#5 "AD"[Title/Abstract] OR "Alzheimer Dementia"[Title/
Abstract] OR "Alzheimer's Disease"[Title/Abstract] OR
"Alzheimer Type Dementia"[Title/Abstract] OR "Alzheimer
Syndrome"[Title/Abstract]

#6 "Multiple system atrophy" [Mesh]

#7 "MSA"[Title/Abstract] OR "Multisystemic Atrophy"[Title/
Abstract] OR "Multisystemic Atrophies"|Title/Abstract] OR
"Multisystem Atrophy"[Title/Abstract]

#8 "Progressive supranuclear palsy" [Mesh]

#9 "PSP"[Title/Abstract] OR "Supranuclear Palsies"[Title/
Abstract] OR "Richardson Syndrome"[Title/Abstract]

#10 #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9

#11 #1 AND #10

HE1 PubMed#h & kB
Box 1. Search strategy in PubMed

1.3 CEIHIE S HRHREX

FH S BIF9E  e FR AR A HEBR AR 1 ST 336475
BRIV S HORHRIR, JFEAT 58 XAZ AT, Al i
Wi e S 5 AP E DR e, SR
TORMIAE . AEE . IR . AR ML, g
NfL Wl 5 771 . MMSE 5 MoCA A EIPEA i 3
g3, VLSRR AR R EE A M NIL (P {E
PrifE2s. # IR BIRATT G W £ ir
22" MELR, MZ% Lud™ R Wan'™ S5 195211
FOTEATHAL
1.4 BN STEREY R AT KU T

H PRS2 F 58 IR AR R - R KRR R

( the Newcastle—Ottawa Scale, NOS ) #pnifis ' i 57

RO AN SCHR AW ARF XU . NOS 4l & — R

yxxz.whuznhmedj.com



EZFA 2024 £ 4 A5 34 55 4 H] New Medicine, Apr. 2024, Vol.34, No.4

427

B (WFFE AR RE . v EubE . B8R/ 4555 )
/AR H, BRATHES H e nl v 2 404, H
RAB R4, Wrh 95y, > T4
MRS, < 6 2 MR RIS, RZ
JH AR RN IE . WA AR — B e e 5 5
A E DR A -
1.5 SitFESHh

M3 NIL Ecdl A 2ebk s &, BRI
FE (BRSO AN — B g, SRR HEfL A 52z
( standard mean difference, SMD ) VE-~-& 3400 = -
K RevMan 5.4 5 AFGE T A1 2 8 A AR ZR 2R 41
Z IR ML NIL (25 5. R O R P G ik
TSR, 5 P> 01 H I < 50%, AN
E) A7 S TP A AT REE /DN, 0 D 1361 2 455 1y A5 750
5 Meta 23873 #5 P < 0.1 H PP > 50%, ik JHF5E
[EAFAESE PR AT REMER, BEFHRE LSO AR T
Meta 734, FFE—4 DU XA 720 2 30 S o vk
Ui BUSNES AT RZ AL AR SR . A AW
SEEGE L 10 701, a2 il T 2| B PEAS K R i -

T Ao B3 A 2R ARA A DG Sk
(n=2045) *
T

2 #R

21 NHEIFERERER

WK R ARAFH I SCHR 2 072 F . SHIBRER
SCHR G A5 SCHik 859 Fei, i a2 SR ARG B
i J5 A4S SCHk 123 5, ARG AFHEBR bR EE— 2
N, A Meta 4307 3CHK 43 7, LA 1.
2.2 MANTARMEXRIFES W EXBE TN

F T8 SCRik TR R T 2 406 EURFSE, i
Y9I 43 R SCHRILFE T 62 T Xf by, I
1, PD. AD. MSA. PSP 54 [ filt FEXT R4 A
oA RS AN N 9 T, 24 T, 9 T, 8 il Aff
5%, PD-NC 5 PD-D W44 LGN 3 TiffF5T,
AD-MCI 5 AD-D i) 70 4 L4 A 9 TiffF 5T,
W 1, BFREN EELE P 2019—2023 4[],
WS ANBEF IS B 20 60~70 %, st 3E
T L RN ZEHLIX . NOS PEAS 45 5 s i i
WF5T 9 Wi, WA oY 53 T, JoAL AT,
WL 1.

30 35 AR AR A 2R ARARAH STk
(n=27)
]

v

S JE 345 3Gk (n=859 )

A

58] S SRR B i
(n=859)

A

.

HEBR (n=736)

B SCE I (n=123)

HEBR (n=80)
- SUEHEE (n=6)
C BRZXTIRY] (n=31)

/

- TCEARIEAE (n=30)
- KBRS A (n=9)
- B R XTEARSE (n=4)

2 AMetad3 B B SCHK (n=43 )

E1 X#tifikiRERER
Figure 1. Flow chart and results of literature search

E: R 0GR BB Xk 3 R A PubMed ( n=856) . Web of Science (n=654) . Embase (n=465) . TE%® (n=19) .

T E A E S CRREIEE (n=21) |

yxxz.whuznhmedj.com

T (n=30) .



EZHA 2024 £ 4 A% 34 5% 4 B New Medicine, Apr. 2024, Vol.34, No.4

428

9 OF'8TFOI6Y OFEFOTIT  09LFO80L €€ OFTIF00TT  060F0£6T OUELFOSTS 1t Bif [l sa av [l ¢80T AnZoma]
L OSLIF6Y9T LIOFILIC  CTI'SFHLOL  9S1 LYOTFEEST  160F6£6T 69LF8ETL 8ET Bif fGIR) sa Qv EEES c0T0T urwIESNg
8 SC6FI9S0T TEEFOSHT  9S8FTLLY  8F €9CFROL  SLOFHY6T 8FECFLSIS LT B GEE) saav YR (1¢1CTOT 1ssnuag
L 9991 F8STE L8V FIYOT  OTLFLISL 9 TOTIFOVTT  €OTFHO6T  96SFHLEL 18 B s AV AR [y (01€T0T @aloneyn
9 0L'8TFO8Er OL'EFOS8IC  00SFOO9L +9 08 TLF00IT  OI'LF068T  00SFO0TL 99¢ Bif [l sa av L (6 10T 181abweq
8 0T8F8CTC 0TI9FO6IT  0C6F08L9 L6 €9 FTITI — 067 FOLT9 09 Bif G sV YR (521CC0T TpTeTRg
L YCOFLYECT FTTFSEIT  SO8FISCL  LST [C8FECQL  SYIF6CS8T  198F86°0L 0T0T B I sa av EEfs (L1€20T PYour]q
L 08'91 F0T'8T - 08'LF06EL €9 09'81 ¥06°0C — 6LLFOTOL €L Bl (Y@ sa av [l 3 2iCTOT SeeInoy)
L ISTIF9SLT 009F0STIT 0001 FOTSY ¢F CCSFSHIT 00 TF06'8T  00°EIFOTTS S Bif fGl) sa Qv EZ [« 120T Ble-ue[(]
9 06'€LF00'1€ - €08FOI89 661 OLEIFO6TE — TLY9FOTT 808 Bif [l sa av ., ET0T PTROH—UOSUSAG
L OUTIF6IET SL'EFSE0T  8LSFETYL 1Tl SCOFCEEl  SYIFO06C 6V SIF96S9  10€ B fXEE) sa av T g 41e0T0T 18Tabwreq
L TTILFOI0E TWOF960C  LOELFIIPS € PO6L FSYIE  TSEFHIOT  PO6FHOE8 LY i G sa Qv B3 w2000 1stabuifeq
6 0SYTFOC6E 0I9F061C  OF6 FOSPL Tl 08 CIF0ETE  0ITFO6LT 069 F09€E8 6T Bif [l sa av EEEE (-1CT0T AouITg
8 OL8FOFYT 09SFOL6l  OF8FOTTL 9L 089F0I'Sl  0STFOFLT 0S6F0FH9 1T Bif [ 3@ sa AV EERs 12120T 1wpauag
L 0SELF09€E  009F006L  0L6F0199  SF 086F0I'CCT  001F006T OF6F0669 11 B GEE) s Ay YEIY 121T0T 1pauag
L €9VT F $S9¢ — 6V9F 6678 I€I1 96'8TFO1'I¢ — [€9F 10718 691 Bif [l sa AV B3 011 20T weunyoLIg
L 09I FOL'LT 0STFO9LT  0SOLFOISY 1L 09°01 F0L'ST — OULFOLIL 69 Bif [AlE) sa dd - (o1 COT O1staew]
L 06'S F0T91 — OTTIFOI'T9  #¢ 0€'LF 0891 — 09°0L F0679 8¢ Bl 3H@) s dd P e (5/CT0T WK
L IL9FHLEL — 0T6F0I'€9  8TCT IL9F 6811 — 0601 F0S'T9  9L1 B [l sa dd i+ (L1€TOT YPpezIqeN
L OI9LFOEHT OFSFOFYT  0TOLFOI'S9  0€l 0ELF0S9T  060F088C 0901 F0679 8¢ Bl (3G sa ad fe] e 1 T0T N7
8 €597 00°¢T — LL6FT1T9  10€ 8LSFILIL — 1601 €519 1 Bif [XRHE) sr dd [ e (10T B
L 006 F0LEL - 0L'8F0S€9 €01 0Ly 0S8 — 0T9F0CT9 LE Bl [XGEE) sa ad f5e] e (-€TOT ORI
L 00°S F08°€¢l - 00°LF0ES9 601 00°S F 0601 - 00°'LF0099 0F B GEE) s ad AR (¢1/CC0T BSeLRqRUOTE ]
L PO'LFHH 91 — YT8FSE99  6€l 0S9FLLSI - TLY9FSE6Y 861 Bif [l sa dd EES (e 10T oy
L 09°S F8CTI - 0L6F0£T9  €€I1 09°¢ F L¥01 — 0T0I F0LT9 96 Bif @) saad TR (1020T o1podureg
(,Tu.38d) it (G o ) it
s TN VIOIW/ASININ () ey TN VIOW/ASININ Sat)Sieg A H7 3 ek 2 Ay
SO Hz¥Ar Hz 2

(@S F x) salpn}s pepn|oul JO JUBWISSBSSE SEI] JO YSI pUB solislisjorIeyo dIseq “| 9|gel

(AS+X ) WYKL T S Mk AT —HEH M7 12

yxxz.whuznhmedj.com



429

EZFA 2024 £ 4 A5 34 55 4 H] New Medicine, Apr. 2024, Vol.34, No.4

L 0801 FOLET 09FFOLET  OI'6F0E9L €T 066F0F'ST  09TF069C 0801 F09'69 9T a-ad s> ON-Ad P e (8107 UI'
L OLTTFOLSE 067FO0I'81  098F0L89 6¢ 068F06'LI  OLTF0L8C 0S0IF08T9 LS d-Ad "sA DN-Ad [l e 10T MYZ
L 0L9T 080T .008F 0001  0SSFOTE9 0F OL8FOI'TT  ,000F009C  0€6F0065 9¢ d-Ad "s* ON-Ad el ch (+11£C0T OB
L 09°€IF90LT OI'SFOFST  TOILFOT69 1€ €OPFTITL — 067 F0LT9 09 BIf @) sadSd O 51 CT0T TpIereg
6 00SIFOI'I€E - 16SF0069 61 0981 F06°0C — 6L'LFOTOL €L Bif [X 3@ sa dSd el 37 1521CCOT SBTRInoy?)
L SYI9ILF806C OFSFOIST  089F0TIL OF SSHFST6 — OI0IF0I'8S  LE B G sadSd Y (e 1T0T EpEne)
L 0F8F09ST 08TFOFST  OI'FPF0689 L 0S9F0S11 — 08°6F0SLS €S Bif [X 3@ 82 dSd = (610 sonbaegy
9 L6TTF06'ES  $ESFO0ST  TELFO00L 8 8IS ¥ 0091 — SLYFST99 €€ Bif [XGE(R) sa dSd Bl ch (10T 1T
9 0£TTFO60F  SL9FO00T  LOLFO0099 S8 YO8 FOIST  LOTFO08C  LT8F06'19 S8 Bif [X 3 "sA dSd Pl e [e€C0T Sueny
9 ILTEFETHY 09V FO6'ET  OLLFOCTL I€T I18°ST 09°0¢ — 0£9F 0S89  S6 Bif 3K "sA dSd =iy (28 10T 3o
L 00LIFO0TE 00 TFOLLT  009F 0199 Sl 00SFOSLI  OLOFOV6C  008F000L Tl B [ sa dSd E3 [14910T seloy
9 000SF0TTY OI'FF09PC 0TI FO0LS  9S T99FOVIT  0TTFOT8T  08'LFO00SS HL i FXEF) s VSIN Bl ch 101€C0T URUS
L €6TTFTEL OUYFLOVT  IL9F6T8S ¥IT 6T SLF186E — 906FITLS 11T Bif 1XE() sA VSIN ] e [:1EC0T Buad
L 68°¥ ¥ T6°0F — C8LFTI8S €L €S8 FPLEL — 168 F0S'6S 001 Bif [ sA VSIN Bl ch 1€C0T 01
L 16'8€ ¥ 7899 — 8ITIF6079 ST 18T I8°+¢ — 8P IIFSHH9 ST i (X3 s VSIN [l (810T M
8 LOPT F8T'€E — 6TLFI06S 16 88°CFL0TI — 08'€FL06S 09 i G SA VSIN Bl ch -1CC0T 3ueyz,
L IFTIFH0EE  00TFOI'8T  008FOI'I9  ¥§ SSHFSI6 — 00LFOI'8S L€ B GE®) SA VSN Y E (e 120T IEpEne)
L 00'TIF0TTT 0TTFO08T  OI'LFOL09 TT 0S9F0STI — 08'6F0SLS €S i () SA VSIN =i 610 sonbaepy
L PLEEFESO8 OI'TF699C  69LFINEY €I 8IS ¥ 0091 — SLYFST99 €€ Bif [l s VSIU Bl ch (10T 1T
9 00SIF09CE €ILFOLTT  SO9OF098S  SI YO8 FOIST  LOTFO08C  LT8F06'19 S8 Bif [ s VSIN Bl ch [e€C0T Sueny
8 8SYF6C0T 6STFILTC  TI9F6TTL LY LYVPFILTL  9STF008T 89V F0089 6T B @) sA AV YE (151CT0T BmosTog
L OLSF09ST 09V FOV0T  06LF0699 +S 06€F0T6  OI'LF088C 0T8FOLT9 9¢ B JXGEE) sA AV JIfARd IS AR
L 09°'L 0061 — 00SF0I'T9  Lg 0L'TF06'8 — 0Ty FOI09  LE B GER) saav Bl [5c1CCOT BlouIdg—eA[IS
L 08°SIF0ETE 009F091C  OI'8SFO0LY 9T 09°0TF0LIT  080F006C OSTIF08Y9 Sl B [XEE) sa av Pl 2 (518 10T 19RUIIG
L 099F0S9T 0TEF09E€T  00SFOLTL 8 00SF068  OI'IFOI'6T 0CTIF08+HS 9 BGEE) sa AV JIERd L1 TOT BR[Oy
L LS'6F00°6T — 008F0069 0T €I F6£0T — 0061 F0009  LL B [ sa av [oeiCTOT ToNeqaS( ey
9 LL'EEF 60°0L - YOSFILLY 8 ¥8°01 F66'1¢ — €06FSTY9  ¥C i GEF) sa av Fl (eq1] COT UBTUBWIRIqIG
6 OEIF06'IT 0EPFOEST  0T8FO8PL  9ST 0I'9F0TFl  080F0V6T  06SFOSOL IS B ]G sa av BEl 36 11 COT 19%j1Rg
(,Tw . 3d) G N (-Tw . 3d) L N
e TN VOOIN/ASININ Setes Al TN VOON/ASININ SRS Hz 3 1 S A Ay
SON g ¥E Hrg#

135G

yxxz.whuznhmedj.com



k1

. . s N .
% 7 N W e, p (o]
2 gﬂ a:—} HE e edicin A 2 2 34 4

MR
y 3 Meta%y _
s 2 B2 g PD % 1
o~ o~ ::‘\:_.\J\m 231 rr] j:j[”_lg] [:EZBJET&%J%%E 2;u
© =~ =~ © ™~ & w o Iii B 5% P45 /N (P=38%,
R |~ = 5% [8] S o 1 —
X * [A] S+
% B - i‘é . [ﬂ]‘ﬁ% NfL 7J(—TF, Eﬂ:j—b . IJE/JMetaé}*ﬁgﬁ%ﬁm,
- BRI 3 € 7 §: i%; P=0.11), 3T [E 2504 0 i xfﬂﬁéﬂ 2R EA
s 2 = & = E (;: \fl H g E‘m\ﬂ* - T8 NEL 7K g T xt IR 6), P
+ = < 5 (IR 17, 0.3
= E HooH g 2% = g 7 V"f} i;:_ PD /& X =0.27, 95%CI (0.17,
Zg%3§2£g£$~g‘;§ G122 X [SMD=0.27,
B R IR 2|z - WA 2, 5 PD-D
S v e L S" g § : g'i‘i < 0.001], {:,[14.164,53] Fe% 1 PD-NC ‘%%(ﬁf 0%
. ) S s ] 2 - — ,
SRR 2 ¢8|k 3ITE BRSFISHIRAERD D (=0
= ESEERE R = 25 (017 NIL KT, SHTAE R
N HEEEEEE R £ m ), RO BB Meta S
I S N ® < —| 5 . — AN ’
% = - s of82 P=0.40 ng%aNfLﬂ(?r%ﬂ:PD N 3.120) .
2 s SRR | Beita % X [SMD=0.92,
RN | PR oA = ﬁ*é;‘ HAG %Ml‘l %3
o |2 g 8 =g = U T g ] P < 0.001], WKl 3. .
? % TEESEE = E;é 232 Fal-/ﬁééiégkﬁjmmj () 24 TBF 5T RS T
23 3T L 8 8 > 8 & ifﬁ . %ﬁ?zZ%i@k- J{SF_ m%[‘mﬁ}ﬁ
© - Lgirg g N ’
= ¥ @J%%%AD,%%EWH%N&; T BB
By o 0.001) , %
" — P <0. =S 7J(
=) o o K= e £ ([2_95%, o 175 NfL
n - —_— = = + ‘—.._a ‘”‘i A > /‘ EYSH >
- EEERN Sz g < 52 TR, 25 BA S L]
= # a R =88 < 75 -t 3 o R 001], MW
Z'c@gwﬁwcf‘iﬁ YT 123) . P<0 ‘
= SRR LR &% =0.97, 95%Cl (0.70,4 : T T
=38 2K E 3 4 *E%Eﬁﬁ?%i@'Zﬁﬂgé;gﬁq:@%ﬁﬁﬁéﬁ, 2
< o g o < f A A — r:_; :ﬂ-x}j o ?£Nm7k\/ ey
&) S o ez H oo = 175
=L iy LRI 'XAD‘%J%M\X WA 2. «T AD-MCI
52" sse¢s SR FRERIPEEL, RE2. HLEET AD-M
BIZ |25 €5 - 2|34 9 T L35 NI K W{ltﬂ#ﬁ;
o K 3 1 o HFFI
| L BEEREIEEE S5 S AD-D B D) ET R
R 2 2 IR g /N (P=12%, P=034) , I3 NFL 7K
£ d22242¢ g 2|fE mmo {7, AD-D AL _
¢ EEEIIEEG G Me ST 5 FLA B 5 3 [SMD=
& |z £ d e~ olsg BT AD-MCI [, Z5H 0011, WK 5.
°°°'\“£Rv~~§§ oy 10049, 0.72) , P < 0.001],
B |7tz = 22 061, 95%C1 (0. .
=< € % 7 EG B
144442141 i 239 %ﬁﬁw WA TR MSzAgw P
A I A A <|[&3 ik 5% W £ I'=94%,
o 2 9; = = Eﬂ = <: z g ;31% . 7 K, WESEIELS RO ( A
g |5 R SE€2 s N kR, LA G Meta -
= :556255%%@0 < 0.001) , HFHEHLZ KT B TS, 25
= |22 T 11 R b R, MSA BT NI 7 OSHCI( 097, 2.05)
= a e g \ ’ . _ s
222z ;‘Eé Eﬁ%ifﬁa"%%x[SMD_LSl;‘vﬂﬁlZfﬁﬁlzéﬁﬁ*ﬁ’
= Kles R WA 6., ARAEITSE V1 T
7 i R =R P < 0.001], L I NIL 7K P 255
E fxx%s ERE RS i )
=RE=R PR \Tﬁﬁéﬂ 2 BTG A R
= >N
:ég > X\ =Ll ]
ol fekrie AT A B R . & &5 PSP
g = _ % ﬂlgﬁg 234 & 5y 2628, 45,5192 L s 1 frle ( P=78%
thmeg s oz = |=a 8 T F 5% FE Il B R P=78%,
=52 g § é g %* Qlke $%EgmfﬁszL7kilz,mnlEﬂ#E£EgMetaﬁj\ﬁ%
T3 SRR P < 0001) . SETHIBLAECE
g S EZE;E
B ==

yxxz.whuznhmedj.com



EZFA 2024 £ 4 A5 34 55 4 H] New Medicine, Apr. 2024, Vol.34, No.4

FHAGHFE S

i

WK, PSP B M NIL K& TS, 22
[SMD=1.54,95%CI( 1.14,1.93 ),

P < 0.001], WA 7. MRIEHFFEHLIX A TIELH 50 H

Hext

el

, ZERBAGEEN, WA 2.

235 BRMESITE E F AW

RIS SCHRIE A TR BT, 252

|, BRSEH DX PSP AR I3 NEL 7K P34 5 14t W 7REH Meta 2387 HUECAS B 1Y SMD fH K %4 ]

TR A B W £ Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI

Aamaodt 2021 1644 7894 139 1577 65 198 184% 0.08 012, 0.31] 20

Imarisio 2021 27T 183 71 287 106 [<15] TA9% 014013 048] ol=s =

Ma 2021 13 653 301 171 578 144 218% 0.20[0.01, 0.40] B

Mao 2023 13.7 9 103 85 47 T 549% 0.64 [0.26,1.02] e

Mahizadeh 2023 1374 671 228 1189 671 176 221% 0.23[0.08 0.47] o

Pagonabarraga 2022 13.8 5 68 108 ] 40 54% 0.58[0.18, 0.87] i e

Sampedro 2020 1228 56 133 1047 36 56 87% 0.35[0.04, 0.67] E—

in 2022 162 459 24 185 7.3 38 33% -0.04 [-0.55, 0.47] TR R

Zhu 2021 243 161 130 165 7.3 | 65% 0.53 [0.17, 0.90] o R

Total (95% Cl) 1197 796 100.0% 0.27 [0.17, 0.36] ¢

Heterogeneity: Chi#=13.00, df= 8 (P =0.11); F=38%
Test for overall effect: £=5.63 (P = 0.00001)

E2 PDEFEASIFRFEHAMBNLKFERKE
Figure 2. Forest plot of serum NfL levels between PD exposed and non-exposed groups
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Figure 3. Forest plot of serum NfL levels in the PD-D and PD-NC groups
AR TRH STl Std. Mean Difference Std. Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Alcolea 2021 16.5 6.6 g 84 i 45 3.3% 1.43[0063, 2.23]
Baiardi 2022 22.28 a2 97 1112 463 60 4.3% 1.67[1.21,1.94] -
Earker 2021 219 131 158 1432 6.1 a1 4.4% 0.65[0.33, 0.97] R
Eenedet { Canada)y 2021 336 1348 45 221 9.8 114 4.3% 1.04 [0.68, 1.41] e
Eenedet {France) 2021 24.4 a.r TE 131 6.8 21 4.0% 1.34[0.82,1.87] e
Benussi 2022 20086 955 48 798 563 27 3.9% 1.459[0.96, 2.02] .
Bolsewig 2022 20029 458 47 1171 467 29 39% 1.84[1.29, 2.39] TR P
Erickman 2021 36.85 2463 13 3 2886 169 4.5% 0.20[-0.03,043] e
Chatterjee 2023 32.58 1666 46 2246 11.62 A | 4.3% 0.74 [0.36,1.11] s
Chouliaras 2022 282 168 63 208 186 T3 4.3% 0.41[0.07, 0.74] R
Halbgehauer 2022 28 9.457 20 2035 11.33 7T 4.0% 0.78[0.28,1.28] CEEE T
llan-Gala 2021 27.56 11.81 43 1145 533 a5 4.1% 1.82[1.35,2.30] e
Lewczuk 2018 451 284 33 22 124 41 4.0% 1.27 [0.77,1.78] T
Palmovist 2019 438 287 64 21 11.8 366 4.4% 1.47[1.19,1.74] S
Palmgvist {America) 2020 3018 11.22 34 3185 19.04 a7 41% -0.10 0054, 0.34] T
FPalmoyist { Sweden) 2020 2319 111 121 13358 655 301 4.5% 1.21 [0.98,1.44] e
Flanche 2023 2367 924 257 1833 831 2020 4.6% 0.63[0.50,0.77] ===
Sarto 2023 15.6 ar 44 92 38 36 41% 1.25[0.79,1.72] oo
Silva-Spinola 2022 18 7.6 ar 849 2.7 ar 3.9% 1.75[1.21,2.249]
Smirnov 2022 393 245 124 323 138 29 4.2% 0.30 010, 0.71] 1
Steinacker 2018 323 188 26 217 208 15 3T7% 0.59 [-0.06,1.24]
Stevenson-Hoare 2023 #1389 1439 329 137 508 4.6% -0.14 [[0.24,-0.04] eax
Subramanian 2021 T0.08 3377 48 31495 1084 24 3.9% 1.33[0.79,1.87]
Sugarman 2020 2649 173 1586 1533 1047 238 4.5% 0.82 [0.61,1.03]
Total (95% Cl) 3173 4465 100.0% 0.97 [0.70, 1.23]
Heterogeneity: Tau®=0.39; Chi®= 434 37, df=23 (P = 0.00001); F= 95% -=2 é

Testfor overall effect: 2= 715 (P = 0.00001)

yxxz.whuznhmedj.com

E4 ADFEFTASERFHMBNLKFERKE
Figure 4. Forest plot of serum NfL levels between AD exposed and non-exposed groups
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Figure 5. Forest plot of serum NfL levels in the AD-D and AD-MCI groups
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Figure 6. Forest plot of serum NfL levels between MSA exposed and non—-exposed groups
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Figure 7. Forest plot of serum NfL levels between PSP exposed and non-exposed groups
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