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Abstract:  Objective To investigate the clinical significance of cerebrospinal fluid (CSF) and serum procalcitonin
(PCT) , high-sensitivity C-reactive protein (hs-CRP) , and neuron—specific enolase (NSE) levels in meningilis infection
type identification and clinical prognosis prediction.Methods A total of 123 cases of meningitis diagnosed and treated in
the Bozhou People’s Hospital from January 2016 to December 2019 were enrolled in this study. All cases were treated with
routine treatments such as airway patency, venous pressure monitoring via the deep vein, blood oxygen saturation measure-
ment, fluid resuscitation, and other conventional treatments as soon as they were diagnosed as meningitis. Once the diagno-
sis was confirmed by CSF biochemical examination, the purulent infection cases were given antibacterial treatment and the
viral infection cases were given antiviral treatment. The CSF PCT, hs-CRP, and NSE levels were measured before treat-

ment, and the differences in the expression of CSF PCT, hs-CRP, and NSE between viral cases and purulent cases and be-
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tween cases with good prognosis and cases with poor prognosis were investigated. The clinical significance of the combined
measurement of PCT, hs-CRP, and NSE in differentiation between viral meningitis and purulent meningitis and their clini-
cal prognosis prediction were analyzed.Results The viral meningitis cases had significantly lower CSF PCT, hs-CRP, and
NSE levels compared with the purulent meningitis cases (P<0.05). The combined measurement of CSF PCT, hs-CRP, and
NSE had higher sensitivity (84.18%) , specificity (86.19%) , and accuracy (83.04%) in differentiating viral and purulent
meningitis compared with measuring CSF PCT, hs-CRP, or NSE alone. Cases with good prognosis had significantly lower
CSF PCT, hs-CRP, and NSE compared with those with poor prognosis (P<0.05). The combined measurement of CSF PCT,
hs-CRP, and NSE had higher sensitivity (83.93%) , specificity (85.83%) , and accuracy (84.20%) in predicting clinical
prognosis compared with measuring CSF PCT, hs-CRP, or NSE alone.Conclusions The combined measurement of CSF

PCT, hs-CRP, and NSE levels has high clinical value in differentiation between viral meningitis and purulent meningitis

and clinical prognosis prediction, and shows promise for being a guiding indicator for the clinical diagnosis and treatment of

http://www.jinn.org.cn

meningitis.
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Keywords: ependymitis; cerebrospinal fluid; procalcitonin; hypersensitive C-reactive protein; neuron-specific enolase

ik 5S8R kg W S 8 0 S AR R R LK
T RS WEE A5 I PR R 2 I, FE M AR 2 ™ E 4
Ji DyRE , Qi T he SR P D R AT R Bk
AL RS E b S L fa Sk SR TRATR R RS
T AT 1/5 B AR I 58 T2 Hh BB 8, AT 3T 10% Y
e I P i B 6 9 491) ER1 36 97 T AE T o IR 4 AL
3 1 P AR 5 A P i A T A 2 TR Sk P A 2 YR
I7 05 SN 3 A e PR R i 191 LA T T 25 6T o
o M 9 081 A G B AT Ol S T R A Sk e 2
TS5 RN PR 05 T BAT A IR B . BT R
R FH i 5 Y A A e 6 0 DA b PRI g, X A8 22
JRR L ™ AR I KR 28 AR B8 I 5 ) 3 K CT 5 MR
PEA A5 07 1k B LA BT IS Wi P EAL 0 L (H A 2 2%
HE HMELL E RN B RS R B R, B
WA B TR 85 K (procalcitonin, PCT) S C s 8
(hypersensitive C-reactive protein, hs-CRP) . ff & L4 7
P4 BE AL i (neuron-specific enolase, NSE) 7K 325 AL A]
7 FH T i A J e A AU M 51 T L R A RCH W R A i
R Em AR IR S 2Y (W] SR ok 28 R e AH
KT A S A KUK VPA I R 101 f5 B — 5 i DR I FH A
67 AR I HRT IS PCT hs—CRP \NSE B & 7E
ki 52 ¢ J25% e 286 40 S 31 Rl PR 19 f Tl o g A0 A, B AE N
Il PR L2 W FnY6 T I HE 48 $i B
1 WREGE
1.1 MRITK

PEHC 2016 4 1 ] 2 2019 4£4 12 A FEA B 12 IFih
7 18 0 B 8 A R 5 ) (123 461 ) o FR AR A S AG 95 36 s
Sy EE PR R 4 (64 1)) AL et B YL 2l (59 141)) o stk
YL - 5 39 i), £ 25 9] AR 1% 33~80 %, - 14 (54.78+
1.21) % 59 2 3~14 d, F145(6.91+0.8)d. fLhfPEYL4] .
324, 4 27 5] s AE A 32~79 %, P44 (52.13+1.23) % 5 i

- 47 -

T 3~15 d, F19(6.24+0.4)d KI5 I R 15 F 7 s 14 43
R TR BLA2H (99 1) R s AL (24 41) .

Y ARRAE - D 2R A AT OB g s A R A
JR 3 TRUIR A O SRR IR o B Bl o IS S i BE 1 45
B A I i R 9 s 2 i A6 (i Wb o, HLAE Ak
72 45 AT B A A I 58 550 B I R 42 s @4F- 1% 33~
80 % s OFEFIRITH EIAME T 3 do. @KIEAERIZES S
oY, B 1.

HEBR AR - OHERR R A: I 405 52 A L 1 R 5
PN A B M G R AR 2RI
B 12 g AT AR A5 A S s S 1) QHERR
W BRI TR

ARHFIE 22N T N B P o B 2 A P 25 5% 2 W A3 ok
(& HHLIE S : HZSY000025) .

1.2 BITHE

ABEHRI2 R B B R Je RIEA T8 BTG, RO AR < iE
W, TR I RO | I SR R B A S TR A IR
EINEIT IR 20 ml/kg (1 0.9% SAAL AR WK E ST
WEEARHR 0238 | ILHS okl 25 52 3 0 R4 T A0 PARE 13 )
TE L AT KOEAE T 2 mmHg, A FEHETT 2~3 IR AN 7T
AR B K TE - 4 7E 10~12 mm Hg J5 5 7 BEATALIGE <,
SR SGE R T 652 mmHg. 5 RAKE AT
S A RS A PR T, T I8 FH LA T I 2 (T 2 B
B RRER ) SRR INE . SRS ERRR

I 5 A A A e A S AR M B G SRR L e 2 4 T
XFREIRYT , X A i FEE 46 95 181 3 AW TR 25 R T L 6T
T P I AR T AP HE IR YT, S 2k b s R
PR 25 . X T EES IF A G R A e
NI FHLAGE SIRYT
1.3 MRF*E

TIB Y7 B X 04 W PCT . hs-CRP, NSE 7K F- #F 17 ¥



XUHE, 25 A PSR OB C ROV 1 . T S VAR I AL KT I 5 2% B

2022,49(1) T R SR eSS 70 S 51 v A A FH

http://www.jinn.org.cn

I, 0595 B M SRR s 815 A Je ek B e ) 105 R B
151 5 i J AN A 955 491 1) i 4 W PCT  hs-CRP \NSE % 35 2%
S, 3543 BT IR W PCT . hs-CRP . NSE 564 76 55 27 1 v fi5
A5 bl A S 2 3] Al R 90 T30 v A 4411

Jli % PCT hs-CRP \NSE 7K -4 25 2 F A Be Ji 2~4 h
PN 58 B I TAE o SR L Ab A ekl o .

3 23 1 i B 8 5 A e e i B 8 32 DRI o A < 9 4 2 A
I 49 118 i YRR, 285 P I S T 8 5 63 5 P 4
BN (10X10°/L~1000x10°/L) ; -3 DL ks 40 it ok 5
BN IS DA U A0 S 3 5 AR B R S R
H s MLVE O BE DU B o fho et i 52 4 1) 4 1 5% 7%
FEPE 5 13 200 B S 8500 i (10X 10°/L~1000%10%/L) 5 LA v ks
N0 A 2 5 0 TRV D, B8 T 5 A MR 2 D 2B %
YR T R AT R S B Ak A R
FEAR

DA R A 5T 5 180 (Il RRE AR 52 4V 2%, I T
YRR REFRBAYE , e A e HLIC ph 2 540 55 5 18 0E & ) A
TG BAT 5 DA R4 il AN (L3595 18 A A 2L HilsE T
L) A R B EA 5 i5tE (il RAE IR 58 2 2%
I 5 T 200 PR 5 2 B (B M g s A o 28 4 45 I e
A ) A TG ANME .
1.4 SFitEFFHE

K FH SPSS 19.0 B ik A7 it i IFE TR IE
oA VAR vE 22 (s ) 5, WO 2L 18] b B8R FH 2
M ek 55 . R ROC fif 4k 2 43 17 Jiki ¥ PCT . hs-CRP .,
NSE 7K -7 975 25 1 i A 5 55 b Jie 1 Mk 4 46 531 Rl DA 19
Je TN ORI R R . P<0.05 h 2 R A Gi it F
2 BR
2.1 AEMERBERL SRR LRGNNSR PCT.
hs—CRP . NSE 7k T b 35

9k 1 P M R 2 5 061 114) i 6 W PCT . hs-CRP \NSE 7K -
T Ak e T i B 5 o 81, 2 57 LA SR F 22 3 L (P<0.05) .
k1.

F1 BEMERERBOSUIRIERLRFG RS & PCT hs-CRP,
NSEKELLE  (xxs)
20 5% #14% PCT/ng/mL) hs-CRP/(mg/L.)  NSE/(ng/mL)

TR 64 8.642+1.087 114.349+12. 426 24.354+2. 442

ACHROPE R 20 59 14, 845+1. 696 136. 845+14. 142 28. 436+2. 801
18 24.436 9.393 8. 665
P 0. 001 0. 001 0. 001

2.2 & & PCT. hs-CRP . NSE /K 4 FimEH 15 LBk
4 Bl B ¢ 1 B A9 ROC #hi 2%

D) W PCT . hs-CRP \NSE K = % 54 % 5015 7
S MebE i g i, i ROC ¥ TS 2L o I

R PCT . hs-CRP \NSE & % 51155 7 Mk 5 1 e M i fiss 4
PR A S 1 T PRl PCT B4 hs—CRP ., B.41 NSE .,
W2 K1,

%2 & ®PCT.hs-CRP.NSE R =ZEHB AL AFEES WK

14 o R %
k| RN e iaE
PCT/(ng/mL) 71. 40% 72.31%
hs-CRP/(mg/L) 74.18% 73.81%
NSE/(ng/mL) 75.09% 73.92%
ZH B 84. 18% 86. 19%
100
— S HA
807 PCT
fi 607 —hs-CRP
& = _
a0 f NSE
209[#
0 Py T T T T
0 20 40 60 80 100
155
B 1 A& PCT. hs-CRP.NSE 7K -F % 5 7 & M 15 4L B M iz
B % 69 ROC wh & |
2.3 Tl RIFHESWE =R E S % PCT. hs-

CRP.NSE 7k T Lk %5
i 5 BL 4995 18] 114 A 8 W PCT . hs-CRP  NSE 7KL T
WR ARG, 22573 BA it X (P<0.05) . WLEE3,

®3 WG RIFRG S WG ER G 89 E & PCT. hs-CRP.

NSE/KFEHE  (xss)
28 5 Jafl%  PCT/ng/mL)  hs-CRP/(mg/L) R A4 NSE/
(ng/mL)
TG RIF 99 6. 144+0. 874  96.249+10. 008 20. 182+2. 108
TUETMEL 24 19.291+1.939 178. 835+17.394 32.739+3.314
t1E 50. 145 30. 829 23. 145
PiA 0. 001 0. 001 0. 001

2.4 f %% PCT.hs—CRP,NSE 7k *F 1 Il I bK ¥ J3 89
MEROC B %k

PUBK W PCT .hs—CRP \NSE K = 1545 5000 i 1
JEiE, HROC &N TS HLZ o M W PCT  hs—
CRP . NSE I5¢£ T il PR 190 J 19 Sget R S5 e 1 ol
PCT . 5.4l hs—CRP FAZNSE, L3524 K2,

- 48 -



XUHE, 25 A PSR OB C ROV 1 . T S VAR I AL KT I 5 2% B

2022,49(1) T R SR eSS 70 S 51 v A A FH

http://www.jinn.org.cn

%4 & PCT. hs-CRP NSE ¥ = EB & IG5

B R H
PCT/(ng/mL) 68. 13% 67. 89%
hs-CRP/(mg/L) 67.38% 67.28%
NSE/(ng/mL) 66.21% 64.95%
E S 2 83.93% 85. 83%
100
— =HKA

80 PCT
i 601 —hs-CRP
J%
IRL —NSE
% 404

204

0+ T T T T
0 20 40 60 80 100
15

2 JE & PCT . hs-CRP . NSE 7| Is A& 775 #9 ROC W & B

3 e

PCT & —Ffo g B 4 1 PR, 2 [ 805 28 T R 7 P R
Z KB 2R T ) — R 8 (R SR PR = B R
i S R LG b, oA e 28 2 AR R RE IS A1 ] IfL 3 PCT
AT B A T T ARA R T PCT T v e B A Y 5, R i
W PCT ] 76 —E BRI [ R WPl i 28 R e ik e Je bt 403 7™
BRI, hs-CRPJER MRV h—Fh ELAT & B sk i 2
PEA SN B 1, Homm 08 T SR RN, 1 KR i
ARG b REETEAE N NSE BB B AR
14y s T A it , 308 5 A7 T P 2 VRN 28 P9 43 A EH 41
ST MG A 2200 B P 0 B e R AP T M 45 4 A
PRAE 22— RS FE Bl TR A B I R 0 ) o
it 22 0 240 i S S 5 A4 L 7K i A8 T SR AE , AT A T I
i J i 485 K RN S B, 5 50 £EL 4L 40 7™ B A A e ki
I 4 B8 35 4 i IO T B, i RO A 22 R SR R S R
TS VI C , B A B8 3 4 0 5 I ™ o R 5 Mk
PR R R

A I PR % SR P AW T o v A i e R e
AP GBS /KT S 500 AN [ i 58 58, %ot PEAG B8 3 H X
P25 3R G0 IR A8 A 0 A IR LR — , TR X i 18 405 e T
A W) 32 LR ) CT 8 MRI, {H % B CT 5 MRI & #4575 T
I 0 6 ) M R e B i A9 2 55 5 i, oF 20 28 W
i 453405 7K Pk 2 0 B . PR, B PCT (hs-CRP
NSE A W I AS A3 AT sz i oft 2 Je e A 5, A, mT 1Aty i 454
Pk FE R RIS P o, R 4 05 3 h Y
TE MGV AT K6 ) PCT  hs-CRP  NSE 5% 2 14, 75 6
h AT K3 PCT . hs-CRP NSE 28 | 1, i 7E 24 h N

.49.

I 5] () PCT ., hs-CRP, NSE 3 ik 7K - /2 filt JJE A 19 2~5
FEI8 A ST A B s, 5 B I A 2 Ak e v M
S AENRE WL PCT .hs-CRP \NSE /K F-R B FAEAE%e i
()22 50k, H 5 B4l PCT B4l hs-CRP  BA45 NSE A1 EL , i
AW PCT .hs-CRP \NSE B 5 759 25 1 10 15 48 55 Ak e 1 M
IR 4 S 590 EL A B v A I R L, 33 T I 4R (AT
S PSR

I FEE 4 KA I DA 390 00000 5 V3 22, LR AR IS A
PRAE Ao P 8 S 7 BF B 2% 48 2L (Glasgow coma scale,
GCS) LRI I T S 5 SR R I L G 6 F 4
(critical illness scores, CIS) .- 273 early warning
score, EWS) | Jili # W AE AL AR AR A5, X 2L By ] Ryl IR IE T
5 i 5 R PR TS H 5 4R I — S SE R A AR HE . AR
] A e i 5 08 3 19 A0 s K 990 T T LA CIS A
EWS. CIS & — P4 & i ALACIR B LA R R 55
N Z A TRIPE 53 AP R R R B A%, 7 i
IR PEAG R PR 19U 4 52 v 52 81— 4 7 FH BR i
EW'S & — P45V A T 7 5 10 5 15 AU PR A R 48, HemT LA
AR AT B 4 0 6 2 o I8 A ARG PR LS s . (H
CIS EW'S 25 Al R N 32 1) 32 0 PR 28 K s j A1 22 5 1)
SR DR I I 4 T T e A2 3] — s A BR 2 A
WF5E MEZ 54 i PCT . hs-CRP . NSE 7K S B4 7 ik 5 48 1fe
PR 000 v 4 (B 7S, B4l PCT, 540 hs-CRP ., HL40
NSE {7 I S8 e vk ER SR nT, IR AR 7R
60%~70% , {H i1 ki 5 4 £8 2 (ARG DU 8 b AR fb FE PRl A
HAREEAL It R 52 2%, P X 7 — 8 R b 2 5% g o
4fi PCT , B4l hs-CRP . 240 NSE 117 Ak e P i 5 24 1 A< 7
JE B o B PCT  hs-CRP  NSE 7K -5 & 78 16 ki
2 1 DA T 000 P A R R SR R R A R T
80% LA I, $/5 Hi 5 B4l PCT ., B4 hs-CRP ., #.4fi NSE #H
Ll 76 13 A 42 1 PR 19U 1900l EL A B g ) e R AL, 3 v
Shy B R L f s et — T S 2

ZE Lk, BAal PCT | P4l hs-CRP |, B4l NSE 78 5% 75
P I 5 4 5 e e A 228 488 S0 AR PR 90 T 0 w174 A Je
PE CRESEE HERR 0 1T, {H B Y PCT . hs-CRP ,NSE
B 5 7 B S 2 5 Tk e e i I 9 68 31 RITI AS 1905 19
rh A ELA R I RN (L, A R A S I I AR I PR I2 9T 1Y
& AR bR

& % X W
UGS BRPHEE 2 B578T, 55, BAFIE A e B s 2 A0
SR TR A B R A I 5 A i PR A3 AT D). A A i 1 A
A4, 2020, 22(5): 538-540.
EMRFS . AT A RS AL /N L RE 5 7 1 M AR L
WIS TR ). i SEFHER 2Y, 2020, 15(23): 161-163.
FREY B, SHANN F. Oxygen administration in infants[J]. Arch
Dis Child Fetal Neonatal Ed, 2003, 88(2): F84-F88.



XU, &5 A RS 2R A C L M ZOn R IR B AL BT £ I R 2 S

2022,49(1) OO e kg 0 e S v i http://www.jinn.org.cn
(4] ZRFER, BT T . 2015-2019 45+ [T HE NN 5 971(1): 90-94.

[10]

[11]

[12]

[13]

& ML E 53 A0 R AE [T

241-244.

HG TS VEITHS L 4. 2009-2018 4 H 48 Hili 48 ik 5 48

BB 32 R I AT AR 43T (D], BRI B 5 4, 2020, 47

(15): 2828-2830, 2842.

Eﬁiﬁk,%‘z‘éi. i B A 2 i RS 9 A ARG D 7 i 5 3k
L ARSI NG PR 1 2 4k, 2017, 31(1): 75-78.

EW?@‘ JibiF5 W PCT K CRP 78 5 N 8% G S 5112 W b 14 1 IR

=Y. ll*fﬁl%”ﬁic*m‘kﬁﬁ%*mzon 4(45): 8848.

BB, R, STHIRZR M. 4. [ iR

2R A, 2014,

BALADA-LLASAT JM, ROSENTHAL N, HASBUN R, et al.

[ B AR B, 2020, 26(3):

Cost of managing meningitis and encephalitis among infants and
children in the United States[J]. Diagn Microbiol Infect Dis,
2019, 93(4): 349-354.

I A A A 20 D7 20 T W R B 2 12 M R 7 v Y
NAFERL]. BEAFLER, 2020, 26(11): 2208-2212.
BRI, XN EAE, A R mE PRI R S AR I 5 ¢ 8L
L TR 1L PN B 200 L 0 2 1 e 45 3R D i 8 1k S = ()DL v
S i 2, 2020, 23(12): 1072-1076.
SCHROEDER SD. Public reporting of 30-day risk-standardized
readmission measures for acute myocardial infarction, heart fail-
ure and pneumonialJ]. S D Med, 2009, 62(12): 488.
MILJKOVIC-LOLIC M, SILBERGLEIT R, FISKUM G, et al.
Neuroprotective effects of hyperbaric oxygen treatment in experi-
mental focal cerebral ischemia are associated with reduced

brain leukocyte myeloperoxidase activity[J]. Brain Res, 2003,

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

- 50 -

BRAFI . LT R 3R UL S 53 /N LA SR A Jie 4 i 52 ¢
9o 75V R B TR SE (0], o A DX BR O, 2019, 35(14):
122-123.
AL T I, 22X . hs-CRP A1 PCT 7E 541X 4358 4 L
IR G AR B 2 W BT RS S
SEE, 2020, 33(6): 978-980.
JACOBS SE, MORLEY CJ, INDER TE, et al. Whole-body hypo-
thermia for term and near-term newborns with hypoxic-ischemic
encephalopathy: a randomized controlled trial[J]. Arch Pediatr
Adolesc Med, 2011, 165(8): 692-700.
JEIME LB, ZEHA . I3 PCT  hs-CRP 78 WA R BE 48 12 W 14
BEFAMED]. EBRREE B 2 2%k, 2018, 39(17): 2102-2104.
R, S, AR, 4. PCT NSE .CK-BB .LDH K 7£ 1k,
Jie P it 58 R 2 A S 8 12 W e 8 R TH LR D]. B
R 5677, 2019, 30(4): 571-573.
ERTIGR , T Hh. ILTE S PCT R A MRXT A b 22
YW AL, P E CT AT MRIZ4E, 2020, 18(6): 28-30.
Eﬂf’ﬁ% B A LA I IR 2% 114 B 2 W RGBT 7 ER AR
. MR, 2018, 24(24): 142-143.

F‘ﬁ” IR S N SR B BR A 10 1 S S R IR TR
MR A A I PRI R0 I R G B 25 245k, 2019, 12
(30): 15-16, 18.
FEHARE  RIRZS 22 BH L 4. PEWS 76 S0 9 25 2
SNV MM G B ¢ S8 LA A 7 FHATF S (D). fiff il 2239 B 15 2
2433, 2019, 37(1): 73-75, 82.

DG - R IR



