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90 T B2 A9 (115.21£12.56) ng/L. (51.67+11.30) U/mL. (20.43+3.34) mg/L. (0.35+
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[ Abstract] Objective To explore the diagnostic value of CT perfusion imaging combined

with markers of blood-brain barrier injury in sepsis-associated encephalopathy. Methods A total of
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84 patients with sepsis were selected in the intensive medicine department from July 2015 to October
2017 and divided into observation and control groups according to the presence of sepsis-associated
encephalopathy, there were 46 males and 38 females, aged 19-76(54.05+£13.7). The serum levels of
Occludin, nitric oxide synthase(NOS), neuron specific enolase(NSE), central nerve specific
protein(S100B), glial fibrillary acidic protein(GFAP), and excitatory amino acids(EAA) were measured
on the first and third day after admission. Brain CT perfusion imaging was performed to calculate
regional cerebral blood flow(rCBF), relative cerebral blood volume(rCBV), and regional mean transit
time(rMTT) in the region of interest(ROI). Serological and CT perfusion imaging parameters of the
two groups were compared. 7-test was performed for comparison between groups and within groups.
The correlation between sepsis associated encephalopathy(SAE) and each indicator was analyzed by
logistic regression analysis. The receiver operating characteristic(ROC) curve was used to analyze the
clinical value of various variables in diagnosis of septic encephalopathy. Results The rCBF of
patients in the observation group measured(45.63+16.56) and(34.83+15.64) mL-100 g "'min' on the
first and third day, respectively, which were lower than those of the control group at(63.61+16.61)
and(56.34+15.74) mL-100 g ''min"". Statistically significant difference was observed(=4.945, 8.003,
both P=0.000). The rCBV on the first and third day reached(2.04+0.95) and(1.59+0.86) mL/100 g,
respectively, which were lower than those of the control group(2.53+1.04) and (2.06+1.04) mL/100 g,
presenting a statistically significant difference(r=2.234, 2.240, both P=0.028). The tMTT on the third
day amounted t0(3.92+0.93) s, which is higher than the(3.43£1.04) s of the control group, and the
difference was statistically significant(+=2.254, P=0.027) . Three days after admission, the levels of
occludin, NOS, NSE, S100B, GFAP, and EAA of the observation group reached (128.37+
15.61) ng/L, (56.04+10.54) U/mL, (23.03+4.96) mg/L, (0.29+0.05) ng/L, (125.39+37.83) ng/L, and
(5.88+2.63) umol/L, respectively, which were higher than those of the control group, which yielded
values of (115.21£12.56) ng/L, (51.67+11.30) U/mL, (20.43+£3.34) mg/L, (0.35+0.06) pg/L,
(82.67£16.55) ng/L, and (4.73£1.05) pmol/L. Significant differences were observed between the two
groups(r=4.282, 2.379, 2.858, 5.732, 10.351, 2.718, P=0.000, 0.020, 0.005, 0.000, 0.000, 0.008).
Logistic regression analysis showed that the incidence of sepsis-associated encephalopathy was
negatively correlated with rCBF(95%CI: 0.629-1.006, =—0.624, P=0.037) and rCBV(95%CI:
0.010-1.174, =-0.709, P=0.040) and positively correlated with occludin(95%CI: 1.011-1.553,
1=0.722, P=0.039) and GFAP(95%CI: 1.005-1.154, =0.688, P=0.035) levels on the third day. ROC
curve analysis revealed that the area under the curve, with combined detection of rCBF + rCBV +
occludin + GFAP, reached 0.939 on the third day. Conclusion The patients with sepsis showed a
certain degree of neuronal injury in the early stage, and the combined detection of CT perfusion
imaging and markers of blood-brain barrier injury presented a high diagnostic value for sepsis-
associated encephalopathy.

[ Key words ] Sepsis; Sepsis associated encephalopathy; Tomography, X-ray computed;
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HEE 1AL, ULERLH Fn Xt BRZH FR B 56 3 R 1Y
rCBF. rCBVREMTH 1 K, ZRAGIFES
(WEEL . =2.923, 2.165, P=0.005. 0.034; X
2H: =2.155, 2.167, P=0.034, 0.033); 553 KrMTT
SR TE 1R, ZRAGIMEEXOIEA: =
3.507, P=0.000; XfMHZH. =2.278, P=0.025); #1
B beAs, WMZALHRESE 1. 3 K rCBF 4%} i
i ER, ZRA%TFE X (=4.945, 8.003,

¥1 P=0.000); WEAHEE 1. 3 REY rCBV ¥#K¢
XA B E AL, ZR A% E X (=2.234,
2240, P=0.028), Mi%E 1 KWL tMTT 5% If
Wik, 2RI FE L (=1.022, P=0.310),
553 RUERA tMTT B B4 E T, ZRA%
P25 L (=2.254, P=0.027),
22 2 MR B M AR oA
200, ABEES 1 K, P4LEH IS
Occludin, NOS., NSE. S100B. GFAP, EAA /K-
R TR 2F L 5 3 RS B H i
Occludin, NOS., NSE. S1008. GFAP, EAA /K-
P A BT, ZRAGIEE . ABR
83K, WA, FREmREES 1 Xt
B, ZERAGIHE (MY 5106, 2.562,
3.731. 7.199. 6.506. 3.092, P=0.000. 0.012. 0.000.
0.000, 0.000, 0.003; XfME4H . =2.371. 2.572.
7.839. 12.540. 2.073. 2.858, P=0.020. 0.012.

1 2 GMFRAERE ARG HE 1 FIHE 3 K CT BEEMARE R (res)

Table 1 Comparison of CT perfusion imaging parameters on 1 day and 3 day in two groups of sepsis patients (X+s)

N rCBF(mL-100 g"min™) rCBV (mL/100 g) MTT(s)
205 %L
EAPN 3K EAPN 3K EAPN kPN
Uk =2k 38 45.63£16.56 34.83+15.64° 2.04+0.95 1.59+0.86° 3.21+1.01 3.9240.93°
X IRZH 46 63.61£16.61 56.34+15.74° 2.53+1.04 2.06+1.04° 3.03+£0.58 3.43£1.04°
tE 4.945 8.003 2.234 2.240 1.022 2.254
PfH 0.000 0.000 0.028 0.028 0.310 0.027

e E=Brf, 4 51 RIE, ZRWES¥E N (122.155~2.923, ¥ P<0.05). CT: HENMZIEEA; rCBF.: JBOLHRX 1K il

Jitt; rCBV: BOGERIX A IMA f; rMTT: JEROGHRX 7258 i i)

2 2 HMFFAE R | FIEH 3 RIUVEFITRAY LA (R2s)

Table 2 Comparison of serological indicators on 1 day and 3 day in two sepsis patients (x+s)

) Occludin(ng/L) NOS(U/mL) NSE(mg/L)
205 %L - - - - - -
EDPS EIRPN EAPS 3R EAPS EXPN
WML 38 112.45+12.33 128.37+15.61° 47.76+18.62 56.04+10.54° 17.28+5.47 23.03+4.96"
XFHEZ 46 109.21+11.70 115.21£12.56" 43.04+19.75 51.67+11.30° 16.87+4.46 20.43+3.34°
el 1.233 4282 1.119 2.379 0.379 2.858
PE 0.221 0.000 0.267 0.020 0.706 0.005
a5 _— As 100B(pug/L) A AGFAP(ng/L) A ?AA( pmol/L) A
H1R EXDS EAPS IR EAPS IR
WMEELH 38 0.33+0.12 0.39+0.05° 78.91+24.76 125.39+37.83" 4.48+1.02 5.88+2.63"
X HRZH 46 0.32+£0.09 0.35+0.06" 72.54+28.72 82.67£16.55 4.27+0.97 4.73+1.05°
HH 0.436 5.732 1.093 10.351 0.965 2.718
PE 0.664 0.000 0.278 0.000 0.337 0.008

W #rh, s 581 RIE, ZRUASIFE X (=2.073~12.540, ¥ P<0.05) . Occludin: P& ; NOS: —A LA &
NSE: Hi&Tohe TG b, S1008: HAXMIZFERIEH; GFAP: L4 MER I ; EAA: AT
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P=0.039, 0.035)(% 3),
24 ABEJEH 3 RAFE 45 S KA 12 W SAE 1)
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J& %5 3 K GFAP 7K °F- 12 Wi 19 il £ F 1 L i K
(0.849), HIK M 3 XY Occludin, rCBF, rCBV
H/N0.625); BRAKINH, rCBF+rCBV+Occludin+
GFAP <k Fmfli K, 4 0.939,

3 itig

SAE 1) & 9 ALl 1T B8 5 4 4 A 5t (40 /iy B 5
£ MR T . AN ) 5 RN i sh 71
SEOCAS I RERERRT  RK . MRLOTIRE SRR
ARV, SAE W T HBRMcE A JetE, IhIKZ
WM, FERHEBEEZEY. Hit, B2k, 7
WIT- T TR SAE RHaRFHRst R A S 2 X

11 % 5% 2 ( blood brain barrier, BBB) /&4
WM RGANFE N IR UE B E 25K, A
P2 R G A BRGS0 SRR AN AT HR Y BT 4 R
N, EBORBZ P R G, I &k
WAk . FmRL . B . PR ARG, HABAE
ANFIFEEE B BBB Z5f9 Fh REREMR". BBB 1Y “ bt
B D REAEAR RREFE LG T Kb 28 R 8B 40 i
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Table 3 Logistic regression analysis of indicators in

diagnosis of sepsis associated encephalopathy of two groups

HAs B SE Wald PlH Exp 95%CI
%51 RrCBF -0.107 0.073 2.130 0.144 0.898 0.778~1.037
53K rCBF -0.229 0.120 3.637 0.037 0.796 0.629~1.006
#1KrCBV -0.262 0.778 0.113 0.736 0.770 0.167~3.538
#3KrCBV —2.202 1.205 3.338 0.040 0.111 0.010~1.174
FEIRMTT 1.619 1.142 2.011 0.156 5.049 0.539~47.330
#i3KOccludin 0.226 0.109 4.255 0.039 1.253 1.011~1.553
#3RNOS -0.022 0.031 0.509 0.476 0.978 0.920~1.040
ZH3RNES 0.222 0.239 0.863 0.353 1.249 0.781~1.996
ZH3KS100B 8.712 21.409 0.166 0.684 6075.067 3.631e-15~1.016e22
%3 KGFAP 0.074 0.035 4.466 0.035 1.077 1.005~1.154
HIREAA 0.263 0.531 0.246 0.620 1.301 0.459~3.685
e F£P, CBF: XX AWM ; rCBV: BOGERX A M A & tMTT: B34 X 0973538 i i 7] ;. Occludin: FI8IEE 15

NOS: —% LA A BF; NSE: #&sufe T imiE bit; S1008:
fig; CI. W{EXA],

XM AR s GFAP: RBUEFEMRTEE I ; EAA: DMttt

F4 381 SAE BE ABEIEH 3 RASFEFR MIEA2Wi ROC gk atirdh

Table 4 ROC curve analysis results of different indi

cators and combined diagnosis in 38 patients after admission

£zt AUC Frifisiz PlE 95%CI
rCBF 0.783 0.050 0.000 0.685~0.881
tCBV 0.625 0.061 0.000 0.505~0.744
Occludin 0.792 0.049 0.000 0.696~0.888
GFAP 0.849 0.043 0.000 0.765~0.933
rCBF+rCBV 0.788 0.049 0.000 0.693~0.884
Occludin+GFAP 0.856 0.042 0.000 0.772~0.936
rCBF+rCBV+Occludin+GFAP 0.939 0.023 0.000 0.894~0.985
E: P, SAE: MEEAEARHEIR; ROC: ZiRX# TAEHHE; rCBF: JBOSHIXAYINMIA s rCBV: B4R f M4 ; Occludin:

HBIEH; GFAP: IIRLF4ERIESEH; AUC: ek Fimifl; CI.

AIfE X
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