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ABSTRACT Objective: To investigate the levels of C-reactive protein (CRP), procalcitonin (PCT), tumor necrosis factor-o (TNF-o)
and matrix metalloproteinase-9 (MMP-9) in serum and cerebrospinal fluid of children with central nervous system infection and their
clinical significance. Methods: 93 children with central nervous system infection who were treated in Nanjing Second Hospital from January
2017 to June 2018 were selected as subjects. 62 cases of purulent meningitis were classified as purulent meningitis group. 31 cases of
viral encephalitis were classified as viral encephalitis group. Another 40 cases of non central nervous system infection treated in our hos-
pital during the same period were selected as control group. The levels and positive rates of CRP, PCT, TNF-a and MMP-9 in serum and
cerebrospinal fluid were compared. The sensitivity, specificity and accuracy of CRP, PCT, TNF-a and MMP-9 in serum and cere-
brospinal fluid were calculated. Results: The levels and positive rates of CRP, PCT, TNF-a and MMP-9 in serum, cerebrospinal fluid of
children with purulent meningitis were higher than those of viral encephalitis group and control group. The levels and positive rates of
CRP, TNF-a and MMP-9 in serum, cerebrospinal fluid of children with viral encephalitis group were higher than those of control group
(P<0.05). There was no significant difference in serum, cerebrospinal fluid PCT level and positive rate (7>0.05). The combined detection
of CRP+PCT+TNF-a+MMP-9 in serum or cerebrospinal fluid has certain diagnostic value for central nervous system infection. Conclu-
sion: The levels of CRP, TNF-a, PCT and MMP-9 in serum and cerebrospinal fluid of children with central nervous system infection are
elevated. The level of PCT in serum and cerebrospinal fluid of children with purulent meningitis is higher than that of children with viral
encephalitis. The combined tests of CRP, PCT, TNF-a and MMP-9 in serum or cerebrospinal fluid are of great value in differential diag-
nosis of children with central nervous system infection.
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% 1 &4AIME CRP,PCT TNF-a & MMP-9 7K ELb (Xt )
Table 1 Comparison of serum CRP, PCT, TNF-o: and MMP-9 levels in each group(xt s)

Groups n CRP(mg/L) PCT(ng/mL) TNF-o(pg/mL) MMP-9( pg/L)
Control group 40 7.27+ 0.35 0.32% 0.05 6.72+ 0.88 124.80% 38.61
Viral encephalitis group 31 12.44+ 1.43* 0.37+ 0.08 15.87+ 2.57* 364.99+ 93.53°
Purulent meningitis group 62 3846+ 7.71* 19.21+ 5.14* 23.36+ 4.57* 608.64+ 104.85*
F - 495.809 475.094 292.214 377.772
P - 0.000 0.000 0.000 0.000
Note: Compared with before treatment, *P<0.05; Compared with viral encephalitis group, °P<0.05.
% 2 &HEME & CRP.PCT, TNF-a & MMP-9 7K ELL 5 (x+ 5)
Table 2 Comparison of CRP, PCT, TNF-a and MMP-9 levels in cerebrospinal fluid of each group(xt s)
Groups n CRP(mg/L) PCT(ng/mL) TNF-a( pg/ml) MMP-9( wg/L)
Control group 40 0.12+ 0.05 0.10+ 0.02 3.28+ 0.61 58.50% 8.13
Viral encephalitis group 31 2.12+ 0.49° 0.11% 0.02 7.08% 0.76° 98.56+ 10.90°
Purulent meningitis group 62 3.84+ 0.83® 12.34+ 1.12* 16.34% 1.65® 122.43+ 44.84®
F - 449.276 4,221.348 1,488.012 50.168
P - 0.000 0.000 0.000 0.000
Note:Compared with before treatment, *P<0.05; Compared with viral encephalitis group, *P<0.05.
% 3 FHMF CRPPCT TNF-o 2 MMP-9 [H 14 b2 [n( % )]
Table 3 Comparison of serum CRP, PCT, TNF-a and MMP-9 positive rates in each group[n(%)]
CRP PCT TNF-a MMP-9
Groups n
Positive Negative Positive Negative Positive Negative Positive Negative
Control group 40 4(10.00) 36(90.00) 0(0.00) 40(100.00) 2(5.00) 38(95.00) 1(2.50) 39(97.50)
Viral encephalitis group 31 15(48.39)* 16(51.61) 2(6.45) 29(93.55) 10(32.26)* 21(67.74)  8(25.81)*  23(74.19)
Purulent meningitis group 62 51(82.26)*® 11(17.74) 60(96.77)*  2(3.23)  44(70.97)* 18(29.03) 54(87.10)* 8(12.90)
X - 51.212 117.704 45.013 77.333
P - 0.000 0.000 0.000 0.000

Note: Compared with before treatment, *P<0.05; Compared with viral encephalitis group, °P<0.05.

JUIK & % CRP.TNF-a K2 MMP-9 [H 1 % 25 T %t B8 40 ( P<0.
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Table 4 Comparison of positive rates of CRP, PCT, TNF-o and MMP-9 in cerebrospinal fluid of each group[n(%)]

CRP PCT TNF-a MMP-9
Groups n
Positive Negative Positive Negative Positive Negative Positive Negative
Control group 40 5(12.50) 35(87.50) 0(0.00) 40(100.00) 3(7.50) 37(92.50) 2(5.00) 38(95.00)
Viral encephalitis
31 12(38.71)  19(61.29) 2(6.45) 29(93.55) 8(25.81)" 23(74.19) 6(19.35)a  25(80.65)
group
Purulent
o 62 52(83.87)® 10(16.13)  60(96.77 )* 2(3.23) 46(74.19)*  16(25.81)  57(91.94)® 5(8.06)
meningitis group
x - 52.418 117.704 48.959 87.635
P - 0.000 0.000 0.000 0.000

Note: Compared with before treatment, *P<0.05;Compared with viral encephalitis group, °P<0.05.
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Table 5 Diagnostic efficacy of serum, cerebrospinal fluid CRP, PCT, TNF-a and MMP-9 in central nervous system infection

Groups Sensitivity( % ) Specificity( % ) Accuracy( %)
Serum CRP 70.9 87.5 75.9
Serum PCT 66.6 70.0 76.6
Serum TNF-a 58.0 72.5 68.4
Serum MMP-9 66.6 75.0 69.1
Serum CRP+PCT+TNF-a+MMP-9 73.4 88.2 79.7
Cerebrospinal fluid CRP 68.8 73.0 51.8
Cerebrospinal fluid PCT 66.6 74.2 76.6
Cerebrospinal fluid TNF-a 58.0 72.5 42.8
Cerebrospinal fluid MMP-9 67.7 75.0 48.8
Cerebrospinal fluid CRP+PCT+TNEF- 0.6 910 774
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