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[#EE] HEH FFTFRO0G (HEMD) LI S100B 4 (M F#l 2 e EE SRR BEALEE (NSE ) /KSFA
XN HEMD ™A EE (9B, F55E 4% 90 i) HFMD LAy iy . I fa A 3 4, %52H 30 ;W
BT 30 FfERRE ) LEAE X IRZL . ELISA (LA IINEYTT AT 23G97 5 7 d i S100B 2 [F1F1 NSE /K. SRHAZIA#H
PEAEERAE ML (ROC H1ZE ) IF4 S100B #5 4 FI NSE X HEMD J 5 f2 5 (9 s, &R fG&E % HFMD HJL
1ML S100B #5 Al NSE 7K 1% Hofth 3 4001 BT+ 55 (P<0.01) 5 HAVE LIS S100B 25 A Fil NSE 7K - 245 3%
A IR R TR (P<0.01) o SIRITRTHER, fo A s RIZHA Y7 )5 7% S100B 8 1 &% NSE /KF-#H i
TR (P<0.05) o YT S100B 2 FI7E 0.445 pg/L I H: Youden fHi% K, H 0.611, HXFHAE HFMD (£ 45 &8
FAEHE A HEMD ) T4 R AUE R 61%, Fr53E N 100%. [MiLiE NSE 7 5.905 pg/L B Youden fE A, 4 0.533,
O ERE HEMD Fi 5 RAEUE R 80% , FESEE N 73%. PIATEERIFIBAGIN /Y 5B Ry 86% , F5FBEN 73%, X
T EAE HEMD A9 fe . 4518 M35 S100B 2 4 Al NSE A7 B T HEMD Ji 15 ™ FRE B B IR T Ak il —
F AN BE T BAS X6t FORE HEMD A4 00200 =5 [ FESHRILRIZE, 2017, 19 (2) : 182-187]
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Value of serum S100B protein and neuron-specific enolase levels in predicting the
severity of hand, foot and mouth disease

LI Jing, LIU Rui-Hai, SHAN Ruo-Bing. Department of Pediatric Intensive Care Unit, Qingdao Women and Children's
Hospital, Qingdao, Shandong 266000, China (Email: lisang1976@aliyun.com)

Abstract: Objective To study the value of serum S100B protein and neuron-specific enolase (NSE) levels in
predicting the severity of hand, foot and mouth disease (HFMD). Methods Ninety children with HFMD were classified
into three groups: common type, severe type, and critical type (n=30 each). Thirty healthy children were randomly
selected as the control group. ELISA was used to measure serum levels of S100B protein and NSE before and at 7
days after treatment. The receiver operating characteristic (ROC) curve was used to evaluate the prediction efficiency
of S100B protein and NSE for the severity of HFMD. Results The critical type group had significant increases in the
serum levels of S100B protein and NSE compared with the other three groups (P<0.01). The severe type group had
significant increases in serum levels of S100B protein and NSE compared with the common type and control groups
(P<0.01). The critical type and severe type groups had significant reductions in serum levels of S100B protein and NSE
after treatment (P<0.05). Serum S100B protein had the highest Youden value of 0.611 at the cut-off value of 0.445 pg/L,
with a sensitivity of 61% and a specificity of 100%, in the prediction of serious HFMD (including severe type and critical
type HFMD). Serum NSE had the highest Youden value of 0.533 at the cut-off value of 5.905 pg/L, with a sensitivity
of 80% and a specificity of 73%, in the prediction of serious HFMD. Combined measurements of these two parameters
had a sensitivity of 86% and a specificity of 73% and had the highest predictive value for serious HFMD. Conclusions
The serum levels of S100B protein and NSE help to predict the severity and treatment outcomes of HFMD. Combined
measurements of these two parameters has a higher predictive value for serious HFMD.

[Chin J Contemp Pediatr, 2017, 19(2): 182-187]
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FE9% (hand, foot and mouth disease, HFMD )
WET S B UNKLE, Hh e R LR S5
PR, 3 EE R EUR BORE Y BRI R R
LRGN E, G A PR A K e R g2
JRIEE . AR b 22 R G4 AR O EE HEMD 1R 20
PRI, HC R 531 R 9 g 7™ o R B 1 B B ) e
T 2 A S I R R A AR O LR L AR
ML R A I Y, I R e = AR S B T BRI
Y alIUE =Y S i o M E U (T N e o o
1 S100B . PRI EA ARG (NSE) 78
g s B AR P PR RS R T ATTICR G,
L HAE HFMD f)C R A FLHRIE 0 AfF5E Xt
HFMD 8 L7 1M3% S100B 25 11 M2 NSE 7K Fl5E
STEPEY O TN HEMD ™ 8 F5 8 (XA
1 #RERE®
1.1 HRIFH
VEHL 2012 4F 10 A & 2015 4F 10 A e K B2
W 313497 B9 90 4] HEMD L M #FFE %t 4. Hilk
RIS Wi KA B85 & DA (F R T2 Ir iR
2010 4FRR ) T BRHE, S ohiE AL, EAA, fE
ERA, YRR RG], MARACR SR A Z i
W B BT R SE AP IRIAYT s Y TOH . S s
A Teis g MR E G TR LR O,
T A . BrsisMi s .

HIE AR 30 7, Hh g 17 6, o136, oF
PRy 4.2 2.1 % BRI 30 9], FHob 5 17 41,
13 0, FAER 3.6+ 1.8 % fEEMIZH 30 ],
Hr g 16 B, 144, FHFER33£17 %,
T 30 B faHEARS L E X B4, Hoh B 17 41,
2130, FEAER 3.8+ 1.6 %, 4 ZH R WIA K K
SRR LA 2 R TOGE T2 L (P>0.05) o A4
WKBE A B A St , B2 E R B 1% R

o

1.2 R ESK

FiAT BIL T ABES 1 REGARITIRH TR (M
JLEAMRE W, TR MEZ TR RESNHE
Fk I 3 mL A T4, % IR EE[E 30 min,
1000 r/min .05 15 min, YWHEIME, 5335 -20°C

RURIRAE 3 o TRAiC s B LI IR IR e R}, (46
PR M AR L IGIRERIL . IRYT . AR BER A
ey i o VR 1| VN 1S U [ X i e
K FH BRI S 28 W B 6 ( ELISA ) 52 IfiL % S100B
B 11 M NSE K-, ELISA i &k b a4 )
BHEABR AR .
1.3 HIESHF

KM SPSS 19.0 Gt x Eidin 1 74t 1127
Gihre HETERHIIE + FrifEZE (3+s) R,
Z 4 (8] LE R L R T 22 3 #r, 2L 1B 7 L 3%
K SNK-g #5565, AY7 AT G S100B & . NSE /K
S LR O ¢ K59 . 4KHE S100B £ 14 J2 NSE
o 45 SR HEAT A3 B, B (R R R L 4R
PSR 5 (cut-off point ), F 2SR AY 4 A] b 41
B BBURE e, iR B T
B RS R BEMER (1= Re etk ) o DA
PP R R, (1= R t) Ak
FRACERARBATE R, 1E B 4 32 5 R R E il 46
(ROC 1%k ) . S100B & [ J& NSE # ] 45 S X &
JE HFMD (35 EAVFIfEE R HFMD ) s &0 H
ROC HhZE F 1AL (AUC) fifi, 78 AUC>0.5 [
BT, AUC BRI 1, W2l sty . 4 AUG
TE 0.5~0.7 B, S5 R A BARMAER T, >4 AUC 78
0.7~0.9 i}, H—EWEmatE; 24 AUC 7£ 0.9 DL Fif
AR AR . AR 2 12 W e i
( B Youden fH K ) M FE . P<0.05 A=A
gitsE .
2 FHR
2.1 jAYrEI 4 AiE Mm% S100B & H#1 NSE 7k F
]

TRYT AT 4 417 S100B & [ F1 NSE 7K F I,
# 1. f@ E A4 HFMD #8 L Ifit 35 S100B 2 [ Al
NSE /K- #4945 HiAh 3 201 8 7+ (P<0.001) ; T
AUZH HFMD 8L IYE S100B 2 1 F1 NSE 7K-F- 3448
3 Y 2 A BRZH B T (P<0.001 ) 5 3 aE A
20 HFMD & LM% S100B 5 [ Al NSE 7K -5 %) 18
H IR TG ERE L (P=0.539)
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&1 BITHEI 4 AlEME S100B & A F1 NSE 7k FH %3 EJfE HFMD £JLiafr/EMi%E S100B EH K NSE 7k
bk (ug/l, x+s) EEXRBARMIEE  (pgl, xxs)
il % S100B #EH NSE 415 % S100B #EH NSE
X HEZH 30 0.25+0.11 53+1.3 X R ZH 30 0.25+0.11 53+1.3
i A 30 0.30 +0.15 56+1.8 VAT A A 29 0.31 +0.10 53+1.2
IR 30 0.55+0.17"" 83+1.8" TRIT G 28 0.35 +0.27° 6.0+ 14"
fi F AR 30 0.80 = 0.27"" 12.0 +2.7" FAA 6.06 4.01
F 18 57.464 73.28 P{H 0.036 0.042
PfE <0.001 <0.001 VE: a R AT, P<0.0S; bR 5 IAST IR T4 LA,
Wee a gk 5 BRAL B, P<0.0S; b 5 E 4L A, P<0.05.

P<0.05; ¢ /R SEMY I, P<0.05,

2.2 A EWEWELE HFMD 2JLIATrarfE ik 2.4 Imi% S100B &H K NSE K EMHM 24 E

S100B ZEE#1 NSE 7k FERLE 8 fiE HFMD ISR EI2 & =
SIRIT AT, JRIT e iR AR 2 R0 2 VE W] E HFMD H L ML 7 S100B 2 Al

24 HEMD & L IfiL 3 S100B 25 1 & NSE 7K 3% B NSE AP YA AR RS, 435I LA S100B
BNEE (5 t=15.41, 24.94, P<0.05) ; & . NSE KA T4 b5 ok 4 Wr T 58 %) 52 72
I7 5 Ut R AR A2 M0 ) G U2 1LY S100B & 15 012 Wi o B AE HEMD.  F] F SPSS 45 3 4k F #4
S NSE 7K 7R B i R B (4300 .=11.27, 11.79, HROCHIZ (K1), 455 B/R. S100B & )
P<0.05) . W32, AUC 4 0.833, NSE i AUC &y 0.822, W& 1E R il

TG BR XTI T FAE HEMD B9RCR A Y . AR
%2 B HEMD BJLAFEENN S1008 Emfanee LN S100B EETE 0.445 ug/L K Youden 5K,

KEHE (gL, Fes) 7 0.611, HXFHEAE HFMD W0 R 61%,

FES N 100% (£ 4) o L7 NSE 7£ 5.905 pg/L

Egji%u fP%k S100B NSE i Youden (5 . o 0,533, JE 15 5 HEMD
ST 30 055+017 83+18 TR ARy 80% , H55# BN 73% (K5
MEigE 29 0.31 +0.10° 53+1.2"

fe B
BT 30 0.80 +0.27 120+2.7 v
BT 28 035:027° 6.0+ 14" e

o — Y e 0.8
W a /R SARAAITHTILES, P<0.05,

0.6

RIGE

2.3 BIFEFHERERE HFMD 2 JLI0F S100B
EBT NSE KFES5ITRAMLLE “
IR IT A I R fE R 41 HEMD 2L I 3
S100B % (17K F 5 A4 A 2% 7 S8 i 8 X
(P=0.138) , SxIHAHKERAGIT¥EX
(P=0.001) ; f& T EIZIAYFIS ML NSE /KT 5 B S S Y S S
AU X BRA He 2 A B 47 X (P<0.05) e
AV VAT IS LG S100B 25 . NSE /KF- 5 %) fid 1 M S100B % {1 NSE 7k Ext & HFMD 2
B2 RTG53 (P>0.05) o W3 3. i) ROC Hie
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&4 IMiF S100B E B K FEHMELE HFMD B R 8 E 0

HRE

I 5 (ng/L) REE -2 Youden fH
0.390 0.678 0.167 0.511
0.405 0.644 0.133 0.511
0.415 0.644 0.100 0.544
0.425 0.633 0.033 0.600
0.435 0.611 0.033 0.578
0.445 0.611 0 0.611
0.455 0.578 0 0.578

&5 MiF NSE KEFMELE HFMD R B EMNISZE

IS (ng/L) RIGE 1- RS Youden {E
5.495 0.811 0.433 0.378
5.580 0.811 0.400 0.411
5.615 0.811 0.333 0.478
5.660 0.800 0.333 0.467
5.745 0.800 0.300 0.500
5.905 0.800 0.267 0.533

25 AMHIMmE S100B EH & NSE BB &
TN B E HFMD BB EL 3

M4 FIRAS A IS S100B 25 (Al NSE 119 fi
FES W, THERH 00 86 HFMD A9 A0 B,
RIPIRFE IR IT A I ME R = (£ 6) .

X6 1% S100B T A K& NSE B ImFNEL & 46 i Xt Fi il &=

% HFMD B/ &
PH B 1

T Hpppr R

7 H REE FERE B B
S100B(>0.445 ug/L)  0.61 1 1 0.46
NSE(>5.905 pg/L) 0.80 0.73 0.90 0.55
BIER A (HRER) 0.55 1 1 0.43
PRI (FFER) 0.86 0.73 0.91 0.63
3 itig

H4E HFMD B L &I i T & . 28
PR 0, AT 55t A i A S 5RE £ ZE EL
B, HFMD HAE 55 5] 1) 2 s AL 5 o 56 4 B B
s T O il v 1) A R S R R T A RS
P E o HIE W S B A YIS R P i iE
A HFEMD BVl R4 1 B 2 E5E HFMD R 22 R
Gt 3% B A R R & BT AT T S AR B B .

H Al It R T L 5E HEMD AR S8 bR+ A BR,
[ N Ah 23 B2 W HEMD A3 4 10 25 0 S B gt
SEFEIRIRERIL CIneiRdb sl | i EF &5 ) o I
O WU . AN I T A0 A R A 2 ) S5 4G A 1
B S 111 N [N N = 7 1 SR € o E | s
SEAER; EAMEG R A AR, REBUE RS
TR A PR R RIS I IR 5
X M A58 4 7 B N R 5 I8 EB 4 EE HEMD
39 191 1 PR 2R AN ML TR s 17 a0 o AU, 3k ST
BOA G PRI IR i, Aok, 2t
R PREE S5z e i 453 3 1 2B AR FE A5 40 S100B . H
S 3 -18 FINSE 5, Bz I A G P,
S100B & & —F s & HE A, 549
ORI o AN c RPN G o SN S g LY
WAFTE T WA RG, AH 96% A4 T, 7Ed
MX A 28 2 Gt 32 28 L T i 2 J I 400 L - %, 2
25 TR AR L bR A5 B . S100B 25 1 BLA 43 A il 4
SRR R AT R E PR AR M IE RN
RN AR, Y 5 A0 Az 5 A0 i 5
PEBEIR AT LLK s 1E A 4 A " S100B 2 H &
SRELAE WS FRE, (HR S B Y S100B H H
WA MAREEIEN, S 5MaRApli. s
R 1) S100B 25 ] LA 80 5% 20 i PR - ik
SEAEET, JrEEE N — A AR R AT
oo anseT Y, Had Rk Stk i
AHEBELR Y, EANSCHRGE, SRR E
TESCAR 2E R A AR R LA O AT 1LY S100B 25 FH BI A
M BETh o, R, I 473 1 Ak T JGHE BRI I
PRARZS, 1T 45 Fa) I 32 5% 1) o 422 M I 4 4 R i 1
S100B & FI AL, BEEE T+ & i I3 S100B & (AT
VB Sy i 5 49 B4 B0 6 4 U, B S100B 2 AW
WL 1~2 h, BEhAS L] R A Wi 1 e AR
Keifa " s IR B S100B £ H KE T
KAREA B F 2R 4 RGBSR IS I, T M
MAGAIT IR S "2, ARUFIE BRIBIT T At G
& A HEMD 2 LIS S100B 25 H /K 45 Hifl 3
ZHHA Tl , AU HEMD L% i 750 20 At
W ZH I S T v, e R R IR A 3 22 7 04
TR R S, $RR R 2 R G0 A2 U Il S100B
FEHM T, 5 Unden 5 Y K90 52 25 P2 (4 F 5%
—F. {H Unden %5 " {98 55 & LAY S100B 2 H
>0.15 pg/L A7, it 58 P2 5 o3 e A2 i i

185



FIOEFE2M
2017 4F2 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.19 No.2
Feb. 2017

DU 2 1M 3 S100B 25 (A >0.23 pg/L, i fEASHF 58
HRIH SPSS it A EE ROC 2k, ks
BN ML S100B 25 11 >0.445 ug/L, XAl g2
FHEGERT G B FRE AR R TS, Fh 32 45 P2 (A 5Y
XF 52 R N BE AL X i 28 RGeS B9 4, Unden
5 P 5T X G ) S R AR A 28 2R G 5 T A K
Yy B AFAE . MARBFFE A% 4 R JLEE HFMD
MR, R EEERG SR, I S100B
BB, SRS ) R —
B ARWBEEE I S100B 2K 1 7E 0.445 pg/L i H:
Youden {H f K, H0.611, Hoxf FiE HFMD T3 I
M RELER 61%, FEFBEHR 100%, FHAEFNE A
100%, B1PETIE N 46%. HEM 3% S100B 4 H
IR 0.445 pg/L VL BEF, KA ki R 5
Ky e K A A EEE HEMD PTG R PEAR X 4K,
PE/NFEEAE HFMD BB LA 76 4 28 M Jo 200 i 4 5
XF IR S100B & I A7 B 7510 4] r HEMD
AR, 8 FIG IR B T IR .

NSE J&—Fh 4716 T I 21 2 P i AN Ae T3k
AN PRI A EE N, FrRTEAATE T2
JTCHIPRZ N b, 2R IT bR s, B
A IEEEACE TG, S22 5 WA 0 R S DG
i, 7E 10 YRR I ) R R, SR TToK
fib . ARk IRBERT, NSE 3 i 52 451 il A I % I A
St B RO IR, It K 5 A 4 R B 2 AE
MR P, ARG SR, BT A vk e E R
20 HFMD LI T NSE /K344 HoAth 3 41 2 Tt
fmr, HEAUZ] HFMD £ LA 38 AU 20 ok i 41 B
Fhi, W E A IR e 22 R RS
ROC £ #r i 7n, IMLE NSE 7E 5.905 pg/L i H:
Youden {H £ K, M 0.533, FH X} 5 5E HFMD i)
(M RE R 80%, Fi 5N 73%, BATEFIAE A
90%, BAVETRINAE Jy 55%, HE I 7 NSE /K SF-7E
5.905 pg/L LA LI, At i phae R G thit e
f& S A= Ay B BERE HEMD A9 G B PEA X Bk, $RR
TEEAE HEMD LA TE M 4ol 3, 54 Xl
gﬁl lZSJO

T ORE SO T FBIAN ], S100B 251, NSE
HB 0L B R 3R R Y R U B TR O — B, Bl AR
S100B 75 I REUE N 61%, FrFEE N 100%, FH
PEFME R 100%, BHPETNE R 46%, $E7R 5l
K S100B 25 FRe S B v, HH R BB R, W]

RES M BLINS, MEIR2YT; S NSE
I R Ny 80%, FE5FE N 73%, BRI Ny
90%, BHMETRIAE N 55%; Wi~ 45 Fx 8 AR I 1)
RIPE ] 55%, Fi 58N 100%,  BH 1500015 K
100%, BIPETIAE A 43%; FFHEAG I Y 52 B
86%, FF5 N 73%, BAYETIAE N 91%, BAYE
TUNAE 7 63%.  ER A U B % 8 HEMD A2 W7
BORTRAE, FESEEERE 100%, [HRHBERIE, 5
W2, MERPIISW, JoI RN L. i wm
BRRIFECE B A T REUE, R,
2 BEJRAR T R E ARG 0 Xt R 4 10 ERE HFMD FY)
Wi, BEFE IR T3, WA R AU 9
e

FAN, AT K I, I6IT K BT
HHE HEMD 8L SIRYTHTELER, 13 S100B & |
NSE KPR T, 2R A G4 E X,
$£ 78 S100B 2 (. NSE 2 5 & 4E HFMD ik $t 1
() — ZR 91 S % R B A BHEE A, i EL S R 1
A IRITRCR AR SR . ERAIRIT R S
S100B & 1. NSE /KPR, S5xF A i 500
GeiteFa X mfEERALAYY A INE S100B & H |
NSE K-V B R R, ABAT i T X IR, $oR fa s Al
20 HFMD SEL 05 F2 B o ™ o, R & —
R RS, SRR

Sz, IR I T 2 28 W DU i 3 S100B
M NSE ZKF-, XFTAl HEMD g1 ™ B R
8 FIGIT . WD R BUE . BRI AR . SRR
S AL ) LA B S L Y AR T ki A YR
WO S, ROARBAREE, PTEREER, (H
PRI IR,
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