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Correlation between blood-brain barrier permeability and cognitive impairment of neurosyphilis patients
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[Abstract] Objective To determine the cerebrospinal fluid/serum albumin ratio (QALB) in patients with
neurosyphilis, and to explore the correlation between the blood-brain barrier permeability and the cognitive impairment.
Methods A retrospective study was conducted on the clinical data from 93 patients with anti-human immunodeficiency
virus (HIV)-negative neurosyphilis diagnosed by Changhai Hospital of Naval Medical University (Second Military Medical
University) from Jan. 2010 to Jan. 2018. According to the mini-mental state examination (MMSE) score, the patients were
divided into cognitive dysfunction group (7 =38) and non-cognitive dysfunction group (n=155), and the demographic
data, clinical data and cerebrospinal fluid biochemical data were compared between the two groups. Pearson bivariate
correlation analysis was used to analyze the relationship between blood-brain barrier permeability and cognitive dysfunction
in neurosyphilis patients. Results There were no significant differences in gender, age, education level, marital status,
cerebrospinal fluid leukocyte count, cerebrospinal fluid protein, immunoglobulin G (IgG), IgG index, 24-h intrathecal 1gG
synthesis, or oligoclonal band between the cognitive dysfunction group and non-cognitive dysfunction group (all 2> 0.05).
The QALB was significantly higher in the cognitive dysfunction group than that in the non-cognitive dysfunction group
([16.429.24]1X 10 * vs [3.60=1.111X 10 °, t=10.907, P<<0.01). The incidence of cognitive dysfunction was significantly
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higher in the elevated QALB (>7X 10 ) patients versus the normal QALB (<7X 10 °) patients (92.11% [35/38] vs
67.27% [37/55], ¥’ =7.927, P=0.002). Pearson bivariate correlation analysis showed that QALB was negatively correlated
with MMSE score (= —0.410, P=0.024). Conclusion The neurosyphilis patients with blood-brain barrier damage are

prone to cognitive dysfunction, and the higher the blood-brain barrier permeability, the more serious the cognitive dysfunction.

Monitoring the permeability of blood-brain barrier can contribute to the assessment of intelligent damage in patients with

neurosyphilis.

[Key words] blood-brain barrier; cerebrospinal fluid; neurosyphilis; cognition; prognosis
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Tab 1 Comparison of demographic data of neurosyphilis patients between cognitive dysfunction group

and non-cognitive dysfunction group

Index Cognitive dysfunction N=38  Non-cognitive dysfunction N=155 Statistic P value

Male n (%) 33 (86.84) 47 (85.45) ¥ =0.036 0.850
Age (year), xts 54.50+7.68 55.62+10.74 t=0.335 0.586
Education 7 (%) ¥ =0.160 0.693

High school and below 23 (60.53) 31(56.36)

Above high school 15 (39.47) 24 (43.64)
Marital status 7 (%) ¥ =3.697 0.157

Married 25 (65.79) 35 (63.64)

Unmarried 4(10.53) 13 (23.64)

Divorced 9 (23.68) 7(12.73)

22 EBEBE RN LRI 03 IR
4 B A0 AR (34.6146.83) X10°/L
% B E 2 ~060+031)g/L. QALB K (7.74+
2.63) X10 *,IgG N (279.14+179.19) mg /L.
IgG 45 % M 0.9940.52. IgG 24 h 5 N & 5% N
(797.55+231.67) mg/L, 93 1 H# v I W 5 e
BEHFBHTE 72 1) (77.42%) o WLE 2, IANAITIRE R

T2 #h 2 A 75 58 8 QALB i T 0N A T BE i 21
[ (16.42+9.24) X10 *vs (3.60+£1.11) X10°],
X RA G FE X (1 =10.907, P <0.01) ;
2B A A AR, A A A
B 1gG. M H W 1gG 8 %L, 1gG 24 h B N A AL
FOME W SE SR B R E R TS 2R B L
(P#>0.05) .
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Tab 2 Comparison of cerebrospinal fluid indexes of neurosyphilis patients between cognitive dysfunction group

and non-cognitive dysfunction group

Cognitive dysfunction

Non-cognitive dysfunction

Index N=138 N=55 Statistic P value

WBC count (L', X 10%, x*s 36.33+10.70 33.79+9.68 1=0.359 0.721
CSF protein py/(g*L "), X£s 0.66%0.15 0.5740.29 t=0.923 0.358
QALB (X107, x=£s 16.424+9.24 3.60+1.11 t=10.907 <0.01

>7X107° 1 (%) 35(92.11) 37 (67.27) »¥=1.927 0.002

<7X107° 1 (%) 3(7.89) 18 (32.73)
IgG py/(mgeL "), x+s 311.31+12.21 263.82+186.02 t=1.198 0.234
IgG index X+ 1.01+0.27 0.94+0.25 t=0.985 0.152
24-h IgG Syn pg/(mg+L "), x+s 852.83+287.91 732.514+210.41 1=0.429 0.671
OB positive 7 (%) 31 (81.58) 41 (74.55) ¥ =0.636 0.431

WBC: White blood cell; CSF: Cerebrospinal fluid; QALB: Cerebrospinal fluid/serum albumin ratio; IgG: Immunoglobin G; IgG

Syn: Intrathecal immunoglobin G synthesis; OB: Oligoclonal band

2.3 QALB iE % 41 5 15 & ik %o J 5 [ 23 B % 5
& QALB IEH ( <7X10°) AUM&He:
21 1) (22.58%) , QALB fi & ( >7X10°)
H 24 (77.42%) o W 2, QALB 4
My EE B E A D RERE AT & A 205 T QALB IE R 4.,
539K 92.11% (35/38) H167.27% (37/55) , 2
SAEGH¥E (=7.927, P=0.002) .

2.4 s finBrIE A E 5 MMSE #F 969 48 55 P 541
4R Pearson AL HAF ML R IR, QALB 5
MMSE P 27405 (r=—0.410, P=0.024) ,
< BT 0l i o S S R R e, PR A R AR A AN )
A i A5 L B B ™ F . MIMISE 435 i 4 VA F 40 i
T R RE . E W 1eG. IiH K 1gG 48
£, 1gG 24 h #§ NG R IO ARG (P 3>
0.05) . W3,

x3 HEZEEREMNERIERS MMSE T8
Pearson W EH X5
Tab 3 Pearson bivariate correlation analysis between
cerebrospinal fluid index and MMSE score in patients

with neurosyphilis

Cerebrospinal fluid index r value P value
WBC count 0.178 0.348
CSF protein 0.292 0.157
QALB —0.410 0.024
IgG 0.173 0.362
IgG index —0.135 0.476
24-h IgG Syn 0.233 0.323

MMSE: Mini-mental state examination; WBC: White
blood cell; CSF: Cerebrospinal fluid; QALB: Cerebrospinal
fluid/serum albumin ratio; IgG: Immunoglobin G; IgG Syn:

Intrathecal immunoglobin G synthesis

3 9% i
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