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[Abstract] Objective To explore the value of serum synaptic vesicle protein 2A (SV2A) level in the diagnosis and
condition assessment of Alzheimer' s disease (AD). Methods A total of 130 AD patients (60 cases of mild, 40 cases of mod—
erate and 30 cases of severe) who visited the Department of Neurology of the 904th Hospital of the Joint Logistic Support
Force of the People' s Liberation Army of China from January 2021 to December 2023 and 20 healthy controls were included.
The levels of serum SV2A, ABA42, Tau protein and p-Taul81 were detected by enzyme-inked immunosorbent assay (ELISA).
The correlations were analyzed in combination with cognitive function scales (MMSE, MoCA), disease severity scales (CDR,

ADL, NPI) and hippocampal volume. The diagnostic efficacy of SV2A was evaluated by ROC curve. Multiple linear regres—
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sion is used to screen for independent influencing factors. Results Compared with the healthy control group, the levels of se—
rum SV2A and AP42 in the AD group decreased, but the levels of Tau protein and p-Taul81 increased in the AD group ¢ =
12.682/<0.001,10.875/<0.001,15.923/<0.001,20.341/<0.001). In the AD group, the levels of serum SV2A and AB42 in patients
with mild, moderate and severe AD decreased successively, but the levels of Tau protein and p-Taul81 increased successively
/P =56.789/<0.001,32.145/<0.001,45.670/<0.001,68.912/<0.001).The serum SV2A level showed a decreasing trend with the
aggravation of AD severity (150.45+15.87 ng/mL in the healthy control group vs 80.78+13.45 ng/mL in the severe AD group,
£<0.001), which was significantly positively correlated with MMSE and MoCA scores ¢-=0.652, 0.625, both 2<0.001), and
negatively correlated with CDR, ADL, NPI scores and disease course ¢"=-0.721 to —0.552, all £<0.001), and was positively
correlated with hippocampal volume ¢-=0.502,/7<0.001). Serum SV2A level (O& =0.821, 95%(7/:0.756-0.889,/<0.001), age
©R =1.123, 95%C7:1.087-1.160,2<0.001), MMSE score (OR =0.895, 95%(C7: 0.856-0.934, £<0.001), ADL score (OR =
1.056, 95%C7:1.023-1.089,/2<0.001), and hippocampal volume (O& =0.912, 95%C7: 0.876—0.948,2<0.001) were independ—
ent risk factors for the progression of AD. The ROC curve further demonstrated that the AUC for predicting the prevalence of
AD by combining serum SV2A level, age, MMSE score, ADL score and hippocampal volume increased to 0.905 (95%C7:
0.856-0.954, £<0.001), which was significantly higher than that of a single indicator (?<0.001).Conclusion The level of se—
rum SV2A is closely related to the severity of AD and cognitive function, and has high efficacy in the diagnosis of AD. It can
be used as a potential biomarker for auxiliary diagnosis and disease assessment.
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Tab.1 Comparison of clinical data between the healthy control group and the AD group
(n=20) AD( n=60) AD( n=40) AD( n=30) X*/F P
(% 12( 60.00) 28( 46.67) 20( 50.00) 16( 53.33) 1.234 0.746
(x£s ) 69.23+5.16 70.66+4.87 71.27+6.03 72.63+5.39 2.666 0.050
(x£s ) 14.32+2.98 12.15+3.07 10.42+2.78 8.17+2.49 20.123 <0.001
BMI( x+s kg/m?) 23.45+2.28 24.37+2.45 23.74+2.39 22.68+2.55 3.215 0.023
(%) 3( 15.00) 20( 33.33) 18( 45.00) 15( 50.00) 8.921 0.030
(% 2(10.00) 15( 25.00) 12( 30.00) 10( 33.33) 6.345 0.096
(x£s ) 2.15+0.98 4.56+1.23 7.89+1.56 120.789 <0.001
(% 5( 25.00) 25(41.67) 20( 50.00) 18( 60.00) 7.890 0.049
(%) 2( 10.00) 12( 20.00) 10( 25.00) 9(30.00) 5.432 0.143
(%) 4( 20.00) 18( 30.00) 15( 37.50) 12( 40.00) 3.120 0.211
MMSE (x£s ) 29.50+0.71 24.32+2.15 18.56+2.34 12.45+2.08 120.345 <0.001
MoCA (x£s ) 28.80+1.23 22.45+2.89 16.78+2.56 10.23+1.97 115.678 <0.001
CDR (xxs ) 0 0.82+0.21 1.65+0.34 2.78+0.42 210.345 <0.001
ADL (x£s ) 15.23+3.15 32.45+6.78 55.67+8.92 82.34+10.56 185.678 <0.001
NPI (x£s ) 0 18.56+7.23 35.78+10.45 58.91+12.67 150.456 <0.001
(x+s em?®) 5.23+0.56 4.56+0.47 3.89+0.38 3.12+£0.29 90.123 <0.001
2 AD (xts)

Tab.2 Comparison of serological examinations between the healthy control group and the AD group

SV2A( pg/L) AB42( ng/L) Tau (ng/L) p-Taul81( ng/L)
20 150.45+15.87 450.12+44.89 150.34+17.92 50.17+5.89
AD 130 105.12+14.56 338.96+39.87 239.03+24.65 85.84+9.21
t 12.682 10.875 15.923 20.341
P <0.001 <0.001 <0.001 <0.001
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Tab.3 Comparison of serological tests among patients with mild AD moderate AD and severe AD

SV2A( pg/L) AB42( ng/L) Tau (ng/L) p-Taul81( ng/L)
60 120.32+15.12 380.45+41.78 200.56+21.89 70.45+7.92
40 100.56+14.03 320.76+37.92 250.43+24.76 90.23+8.87
30 80.78+13.45 280.23+34.87 300.78+27.65 110.76+9.91
F 56.789 32.145 45.670 68.912
P <0.001 <0.001 <0.001 <0.001
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(Z/P=2.154/

0.031.2.345/0.019.2.012/0.044.1.987/0.047)
5. 1o

B SE Wald P OR 95%CI
0.082 0.031 6.982  0.008 1.085 1.022~1.152
-0.156  0.058 7.235 0.007 0.855 0.762~0.959
BMI 0.063 0.035 3.186 0.074 1.065 0.995~1.139
0.825 0.356 5.321 0.021 2.282 1.135~4.589
0.732  0.348 4.428  0.035 2.078 1.045~4.132

MMSE -0.185 0.067 7.563 0.006 0.831 0.726~0.951
MoCA -0.162 0.062 6.845 0.009 0.851 0.756~0.959
CDR 1.256  0.382 10.862  0.001 3.512 1.723~7.158
ADL 0.032  0.012 7.115 0.008 1.033 1.009~1.057
NPI 0.015 0.008 3.521 0.061 1.015 0.999~1.031

-0.823 0.315 6.842  0.009 0.439 0.232~0.831
SV2A -0.042 0.015 7.842  0.005 0.959 0.932~0.987
ABR42 -0.005 0.002 6.253 0.012  0.995 0.991~0.999
Tau 0.021 0.008 6.892  0.009 1.021 1.005~1.037
p-Taul81 0.052 0.021 6.058  0.014 1.053 1.011~1.096

5 SV2A AD

Tab.5 The value of serum SV2A and traditional serum marker

levels in predicting severe AD

Youden

Cut-off AUC — 95%CI

SV2A 90.35 wg/L  0.856 0.792~0.920 0.833 0.785 0.618
AB42 302.67 ng/L  0.782 0.705~0.859 0.767 0.721 0.488
Tau 256.32 ng/L 0.815 0.743~0.887 0.800 0.753 0.553
pTaul81 94.11 ng/L  0.832 0.765~0.899 0.817 0.769 0.586

0.923 0.881~0.965 0.917 0.864 0.781

3
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