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ABSTRACT Objective: To analyze the changes in serum levels of neurofilament light chain (NFL), binding
protein S100 B (S100 B), and C-reactive protein (CRP) in patients with cognitive impairment after cardiac surgery,
and to analyze the correlation between these indicators and patient prognosis. Methods: 124 patients with heart
disease who underwent surgical treatment from January 2022 to January 2025 were selected. One week after surgery,
the patients were evaluated using the Montreal Cognitive Assessment Scale (MoCA). 60 patients with MoCA scores
< 26 were divided into the cognitive impairment group, and 64 patients with MoCA scores = 26 were divided into
the non cognitive impairment group. Compare the general information of two groups, including changes in serum
NFL, S100 3, and CRP levels before and after surgery. Using logistic regression to analyze the influencing factors of
cognitive impairment after cardiac surgery. Following a 4-month postoperative follow-up, the cognitive impairment
group was assessed using the MoCA score. Patients with a MoCA score < 26 were categorized as having a poor
prognosis, while the remaining patients were classified as having a good prognosis. The NfL, S1008, and CRP levels
in both groups were compared, and the ROC curve was used to evaluate the predictive value of serum NFL, S1008,
and CRP for poor prognosis in patients with postoperative cognitive impairment. Results: There was no significant
difference in gender, BMI, education level, comorbidities (hypertension, diabetes), disease type, ASA classification,
intraoperative blood loss, intraoperative fluid replacement, and cardiopulmonary bypass time between cognitive
impairment group and non-cognitive impairment group (P>0.05). The cognitive impairment group had a higher
incidence of age, anesthesia maintenance time during surgery, no analgesia after operation and agitation during
awakening than the non-cognitive impairment group (P<0.05); There was no significant difference in the levels of
serum NFL, S100 B8, and CRP between the two groups of patients before surgery (P>0.05). On postoperative day 3,
the levels of serum NFL, S100 B, and CRP increased in both groups, with the cognitive impairment group being
higher than the non cognitive impairment group (P<0.05); Using cognitive impairment (occurrence=1, no
occurrence=0) as the dependent variable, logistic regression analysis showed that age, intraoperative anesthesia
maintenance time, agitation during the recovery period, postoperative 3-day NFL, S100 (3, CRP were independent
influencing factors of cognitive impairment after cardiac surgery (P<0.05); The serum levels of NFL, S100 B, and
CRP in the good prognosis group and poor prognosis group were higher than those before surgery, and the NFL,
S100 B, and CRP levels in the poor prognosis group were higher than those in the good prognosis group before and
after surgery (P<0.05); Using poor prognosis as positive samples and good prognosis as negative samples, a ROC
curve was plotted. The results showed that the sensitivity and specificity of the combined prediction of three
indicators before and after surgery for poor prognosis of cognitive impairment in cardiac surgery were higher than
those of a single indicator (P<0.05). Conclusion: The serum levels of NFL, S100 3, and CRP are significantly
elevated in patients with cognitive impairment after cardiac surgery, and the early postoperative elevation of NFL,

S100 B, and CRP is a contributing factor to the occurrence of cognitive impairment. Preoperative and early
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postoperative detection of these indicators can predict the prognosis of patients with cognitive impairment after

cardiac surgery.

Key words: Neurofilament light chain; Binding protein S100 B; C-reactive protein; Heart surgery; Cognitive

impairment; Influencing factors; Prognosis
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Table 1 Comparison of general data of patients in cognitive impairment group and non-cognitive impairment group

eS| A KN FEFS4H (n=60) AN FNBE AR 4H (n=64)
R
B 34(56.67%) 40(62.50%)
i 26(43.33%) 24(37.50%)
F#(%) 57.30% 4.57* 51.21% 6.42
BMI(kg/m?) 22.14% 2.34 22.19+ 1.29
ZHEKFE
MHRELT 28(46.67%) 25(39.06%)
SHREMUE 32(53.33%) 39(60.94%)
BHEMBER
SIE 17(28.33%) 23(35.94%)
YEFR 14(23.33%) 15(23.44%)
eSSl
il 16(26.67%) 18(28.13%)
MR R 34(56.67%) 39(60.94%)
Hity 10(16.67%) 7(10.94%)
ASA 9%
1 14(23.33%) 16(25.00%)
11 37(61.67%) 41(64.06%)
11 9(15.00%) 7(10.94%)
R B 4 2 B B) (min) 24424+ 31.54% 231.54% 40.56
AR e 1 & (mL) 313.54+ 18.47 315.57+ 32.68
AR e i =E(mL) 932.65% 122.70 930.11+ 106.84
A SMB IR BT 18] (min) 112.76% 15.87 113.85+ 20.46
RIEEHRE
=) 21(35.00%)* 36(56.25%)
% 39(65.00%) 28(43.75%)
BN
=] 19(31.67%)* 10(15.63%)
x 41(68.33%) 54(84.37%)

7 :*P<0.05, SIEIARPERS A LB

Note: *P<0.05, compared with the non-cognitive impairment group.
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22 WAFARBIFIME NFL.S1008 & CRP 7k FE2E{
AT P 2H A L NFL.S1008 K& CRP /K- Lt
BIHE2ZESR (P>0.05), RJ5 3 d M NFL,

S100B 2 CRP /K-F# 7t , NIRRT 2H = TR AR
RERRLL(P<<0.05), L3 2,

%2 MAFEARFFME NFL.S1008 % CRP KFZY (2t 5)
Table 2 Changes of serum NFL, S100B and CRP levels before and after surgery in two groups (xt )

] NFL(pg/mL) S100B(pg/L) CRP(mg/L)
A A% AE3d A AR 3d A# AE3d
TN EN[EFS 2H (n=60) 10.23+ 2.35 18.62+ 2.54* 0.18%+ 0.03 0.36x 0.08* 3.23+ 0.56 8.62+ 2.16%*
FEINENFEFS 2H (n=64) 10.11% 1.52 14.85+ 3.32° 0.16x 0.04 0.21%+ 0.03® 3.26% 0.42 5.26% 1.35°

7 *P<0.05, SR N ANFERSA LB ;P<0.05, 5 ARETEEEL

Note: *P<0.05, compared with the non-cognitive impairment group; *P<0.05, compared with preoperative.

2.3 DBEARFIAFNFERS B 200 E = 54
DL R (R =1, R =0) g RS &, LK
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S100B .CRP) fEH [ A5 544 A Logistic [n IS5/ , 4%
IR AR AR R RE 1) R R R s ARG
3 d NFL,S100B ,CRP Jy.L> IEA J& tA S 0 F) it 57 52
M PR 22 (P<<0.05), .32 3,
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Table 3 Analysis of factors affecting cognitive impairment after cardiac surgery

=] b FRAEIR Wald P OR 95%CI
Ei#y 0.123 0.034 16.000 0.001 1.133 1.065~1.214
R e RREE4E 45 B 18] 0.056 0.017 25.000 0.001 1.054 1.033~1.074
RIiG$EHE -0.992 0.562 3.115 0.078 0.371 0.123~0.916
HEEEARRN 1.562 0.343 20.681 0.001 4762 2.431~9.334
RIE 3 dNFL 0.341 0.061 32.673 0.001 1.411 1.243~1.609
ARG 3d S100p 1232 0.255 23.041 0.001 3.427 2.112~5.550
AR5 3 d CRP 0.233 0.048 33.062 0.001 1.263 1.153~1.387

24 AEFEEEFARIGME NFL.S1008 & CRP 3 Wi

KFETAL

ARJG 3 dHi)g R4, Ws A R 4L s NFL,
S100B Az CRP /K-F-¥ i TARHI, HIE A B AR
ARJ5 3 dNFL.S100B ;2 CRP /K ¥ T-Hi 5 B 4F4
(P<<0.05), U3 4,
2.5 IMi& NFL.S100B & CRP XtisBEAR J5IA 0 FE RS T
ERRMFNMNE

PATIS A RAEN BAVEREAS, TS R 4F A B A
A%, 451 ROC 4k, 25 R WoR , FARATE 3 #Ehrik &
TR C A J5 A0 BB TS AN R R U S5 5
7 85.44% .88.29% = THL—F8HR(P<0.05), L3R 5.

O MEAR S R B O TR B3 L HL ™
(I RAE , W S BURH R AER A S R, LR
BEINIEIASET -3 . A X 1LV NFL . S1008 K
CRP KPR 4307, #8115 POCD KA K5
IR DG , il PR B 6 S HE P AN

AW Logistic [MIF 5 HTfisE T4 . AR
IREEAERe (] . RISl . RJS 3 d i NFL,
S100B K CRP K- k.U JEEA J5 DA R B A F4) 4t 57 5 Wi
HE . B K, Mz oo BoR s i | 28 il g
WIR , P8 BTG S REICRE D T B A R AR R
MZRGMCEERUE S RE 050, RIS, AR
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x4 AEWGEEEFAREME NFL.S1008 5 CRP KEIE, (2t 5)
Table 4 Changes of serum NFL, S1008 and CRP levels before and after surgery in patients with different prognoses (xt s)

. NFL(pg/mL) S1008(pg/L) CRP(mg/L)
A A A 34 AET AE3d AET AE3d
T fa R IFZH (40 1) 991+ 2.15 12.32+ 2.22° 0.13+ 0.03 0.19%+ 0.04° 3.03+ 0.36 4.62+ 1.06*
R R 20 ) 11.40% 1.12 21.20+ 4.14* 0.19%+ 0.05 0.38+ 0.07* 3.76x 0.22 9.26+ 2.35%
t 0.381 8.203 0.256 10.892 0.015 6.483
P 0.705 0.001 0.799 0.001 0.988 0.001

iE:P<0.05, 5TfE REFALLE:;'P<0.05, ERAEIELE

Note: “P<0.05, compared with the group with good prognosis; *P<0.05, compared with preoperative.

& 5 ImiE NFL.S100B K CRP 3 BEAR FIAXIBEES TS A R BB {E

Table 5 Predictive value of serum NFL, S1008 and CRP for poor prognosis of cognitive impairment after cardiac surgery

=[N AUC 95%Cl Bl A REE (%) FRE%)
ARBI NFL 0.633 0.502~0.767 >10.56 pg/mL 58.32 63.37
ARJE 3 dNFL 0.801 0.713~0.897 >16.23 pg/mL 72.15 78.45
AB7 S1008 0.602 0.471~0.738 >0.15 pg/L 53.69 60.14
AR5 3 dS100B8 0.787 0.692~0.875 >0.30 pg/L 68.12 76.37
A H5 CRP 0.581 0.453~0.717 >3.24 mg/L 50.85 58.47
ARG 3dCRP 0.759 0.661~0.84 >6.19 mg/L 65.24 73.36
FAREF 3 EIREBEE 0.922 0.863~0.974 - 85.44 88.29

i 5 5L AR B I . 1 S 98T D R Az A8, E O E
FARSRE A, WO I 2 RSN R F R, TS
RA ML - FRE A7, B0 R D) e s
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F IME PP ARAE SO, B AL A, AT A A A
BREAG Y A

AT 25 R B, INHIRERE4] NFL.S1008 &
CRP /KT o ZEONETAR A ARSME AL 725
UM BB ke TR . ke ] Bl IR G 24
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5, Fefff NFL B A L2, [W, TRk 45
RAE S22 S AN, BRI AL L, B
M2 A LA K SE BN, 75 5 22 NFL A UL
WARFRS ST AR A BRI - RHEE A5 2 R If
i e 14 S B A A e A . S1008 2R
F 2 AP TR i, i 5 e sz 40
S1008 & I AR ML, 141, S1008 £ 1 HA #
SRR, B Ry S100B RV 4 I N ) IR T2 15 5
AN T, BE— AP I ik, S O
AP RREET 2 I D ET AR D B R
E , 2OE ML Y S RE OB, R GE , IEIE& RO RO
& CRP. CRP A[ 5AMARGA &, FIHAMALIR 2
I, A G C3a, CSa S JAEA 5T, 5 1R SAE A IR
[F)iF, CRP b REFEHE FH A A B B A% A AL, Bk
S phy R PR, 800 LA P B AR S 0
MVRFETE , A S SN A RS fem,
AL % 8L, NFL 81008 K CRP & AT 42 F1Co AR
JEINHIBERS U A R BB XY, —15
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