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[(WE] HM SOTEGEGRIEAR PO GEN T2 R rgimE. FiE WEE 20104 1 A
2014 4F 8 F 358 (i HAE T C L (2 WIS 212 4], 3 WIfEE Y 146 1)) MIIRREORE, RIUZIRE T1E
FEAE (ROC) MR AR | AR A AR TRAE S BEOSR (HR ) | AR (RR ) | 4R R (SBP) FilF5Kk I ( DBP)
XM 3 (M) FROWMNE. SR 04 ~4EJLT, X HR = 148.5 K /min. RR = 36.5 {X /min.
SBP = 95 mm Hg, DBP = 59mmHg, #2/R"F R O ERILAT e BB faE R, 15 ~ 4B IJLP, Y HR
= 1425 /min, RR = 31.5 ¥ /min. SBP = 103 mm Hg . DBP = 60.5 mm Hg I, XH2 W H B T LA — & Ui
=34 E LA, 24 HR = 139 %K /min, RR = 29.5 K /min, SBP = 103 mm Hg, #&nT2 D% LA AR
fa R HIUREE Y KT 0517, $EREWET 0769, T LG LIS AUC=0.507, 5 AUC=0.5 H.#22
SGI2EE L (P=0.816) ; M= 55d I, BUEE N 0.589, Fr5F% 0 0571, 4518 HR. RR M1 BP &5
WITFON fE s T U Y R AP ds, RIS AR IR A B AR RRAE , WG SRR JAEC UL DBP X AR5
FEF AT L RN A, [ PE%SRILRIZE, 2015, 17 (6) : 602-606 ]
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Clinical values and optimal cut-off points of basic vital signs in early identification of
critical hand, foot, and mouth disease

DU Xing-Yuan, LI Ying, DENG Kun, WEN Shu-Mei, LAN Ling-Li, HOU Guo-Zhen, ZHANG Bao-Ming. Department of
Pediatrics, Guilin People's Hospital, Guilin, Guangxi 541002, China (Du X-Y, Email: duxy866@163.com)

Abstract: Objective To study the clinical values of basic vital signs in early identification of critical hand-foot-
mouth disease (HFMD). Methods The clinical data of 358 children with severe HFMD [212 cases in stage 2 (central
nervous system involvement) and 146 cases in stage 3 (earlier stage of cardiopulmonary failure, critical type)] were
reviewed. The diagnostic values of peak temperature and duration of fever, as well as the heart rate (HR), respiratory rate
(RR), systolic blood pressure (SBP), and diastolic blood pressure (DBP) in different age groups, for critical HFMD (stage
3) were analyzed using the receiver operating characteristic (ROC) curve. Results HFMD might progress to critical
type in case of HR >148.5 beats/minutes, RR >36.5 times/minutes, SBP >95 mm Hg, and DBP >59 mm Hg among
children aged 0-1 year. HR >142.5 times/minutes, RR >31.5 times/mintes, SBP >103 mm Hg, and DBP >60.5 mm Hg
in children aged 1-2 years had a certain diagnostic value for critical HFMD. HFMD might progress to critical type in
case of HR >139.5 times/minutes, RR >29.5 times/minutes, and SBP >103 mm Hg among children >3 years of age.
The sensitivity and specificity of every indicator were higher than 0.517 and 0.769, respectively. The area under the
ROC curve (AUC) for peak temperature was 0.507 (P=0.816, compared with AUC=0.5). When the duration of fever
was >5.5 days, the sensitivity and specificity were 0.589 and 0.571, respectively. Conclusions HR, RR, and BP are
good indicators to identify critical HFMD (stage 3) early. The optimal cut-off points conform to the age characteristics
of children. DBP in children >3 years of age, peak temperature, and duration of fever have a low value in early
identification of critical HFMD. [Chin J Contemp Pediatr, 2015, 17(6): 602-606]
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F B 1% (hand-foot-mouth disease, HFMD ) &

H 1 1 5 R /N LAk & Gy, 8843 i il
W5 7 71 (enterovirus71, EV71) ] B% A5 96 1
A16 # ( coxsackievirusA16, CoxA16 ) YL # 1] &
Ferbiith g 24, fada S Ui fEE
R, HEATBEAE T, SR AR AR Y DG
SR, BBV, I A B — B D] S AR bR s
KGR T BRI E AR E . ARG
IR LA R A 45 240 R 1 P 0l B A, A i s
HFMD & 5 R ) 7 [ PR 28 sl Ul b =), fEL i R
DLt £ A ARAE 7 DR 01 & HE A HEMD o @91l R AR
(B M e A I A R o 20 TAERHIE (receiver
operating characteristic, ROC ) T =IE 2 W
PEIRIR L 25 LA Lo € e FHE A —Fh 7k, F AT
FHYGE B R BNIG IR E 7 DA A T4 . ik
Jot 5 et BRI SRR 5T ™ A AT, AR S g X e i
1A EAE HEMD g (9] 547 [P 3 A, 2300 H]
ROC fZ AT T )03 HR ) P RR ).
M (BP) 7EF G A8 HEMD i1l R AR
TR

1 BHSE

1.1 HRMK
P BE 2010 4F 1 A 2 2014 4= 8 H JLFHIL
IRAYEAE HEMD 8L 358 Bl b Bt 4, Hop
200151( 55.9% ), 2 158 9( 44.1% ), 5 & h 1.27 1 15
FWRIPARTH LA, PAAER 12 1010,
Hiro% ~64fi, 1% ~22601, =3% 681;
ABERGFE 5 h Z 10d, AL 3 do BT il
Y5 AR (TR M2y 78R ) (2010 4R/))
BWRE " AARRHE: R (B TE 71 B
L a e I RROA T 0 (2011) ) PRk,
a2 WA, MR R ) & 3 W (fE A,
O Fri ) Bel, HIERbRME: (1) WEHs
FRic s AN 2B R BT A 58 5 52 e IR 70 3 & 5
(2) ABEm e T 4 HEE (fEHEAL, Ol
W) (3) ARMKEAR. Jbie. SiERg.
TREMEEAR ., LUREASRE; (4) BIHNHT
AN, SCRERE . AR OIS 15 7>
H2 I (n=212) 53 W40 (n=146) , PIZHHs
BIETES . AR . ABEHR RS i R 22

Gt L (P>0.05) , HAW Mk, #S41FHER
R B T 2
1.2 HARAE

L N TR BP0 1 Bk, MACHE I PR AR
TRAE BOAH A B R A 25 5, Jorf T, HR. RR Al
BP HUAPBE 3 d NLHRRAS TS . HR. RR.
BP fifi 6% PMO0OOE ¥ iPM9800 Wi {3 Wai
1.3 FHitFEHR

K HH SPSS 19.0 B R A w B 21 T 4124 4
Br, AEIES A TR ORER F Ak GE D (M (5
) 1%, PRI LR A Mann-Whitney U #5565
TR0 (%) Fon, AR F
Kigi ;s SR ROC R 53074 Bl A= i (AR AIE 48 Broxt
fEEA HFMD (3 3)) M2 ; P<0.05 225
B EE L

2 FHR
2.1 IeARFRM

358 il # AE HFMD & JL 1, & #4 354 fi
(98.9%) , K295 342 1] (95.5%) , % J5E 198 H
(553%) , JWotABlsh 171 6] (47.8% ) , "Kit 117
B (32.7%) , f5#k 129 4] (36.0% ) , FgHE 37 f

(103% ) , $li#& 34 141 (9.5% ) , Tc 1244 (6.7% )
R X Lot A ARIS 5 151 1] (42.2% ) , Jili
SRR LML 97 B (27.1% ) . 305 Bl M4 2
45 MRI Ky, Hob T2WI 55155 102 49 (33.4% ) .
126 4552 I ok A, o 5% 112461 (88.9% ) o
205 BilATIAE R EERI , o EV71 AR FH
96 1] (46.8% ) , CoxA16 m H:A iz 18 i i 5 75 4%
FREHYE 21 %1 (10.2% ) -
2.2 WHBILEMAEGEMEISIRQNLER

br= 3 ZAFEIR BB LEF K& (DBP) 7EM4H
] Fbi 22 R G2 F T X (P=0.416) HF, HA%
WS B3 4] HR. RR, Y 45 & (SBP) . DBP
HH BT 24 (P<005) (%1)., 24
13 ) 4H AR 43 31 ol 39.0°C (36.1~40.9°C )
f139.0°C (36.8~41.0C) , ZHLHEII=E X
(7=0.233, P=0.816) ; #FE530HR5d (0~21d)
Me6d(05~27d), ZRAGIFENL (2=2.779,
P=0.005) .
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R 1 REFHREE HFMD BILEM EGEAEIEIRILE M GEf) |
0% ~
133 s \
SR (YK /min) BRI (YR /min) Wi R (mm He) FF5KE (mm He)
2 W14 34 130.0(95.0~165.0) 30.0(24.0~50.0) 90.0(80.0~109.0) 54.5(45.0~68.0)
3 #Ad 30 170.0(92.0~220.0) 45.0(29.0~81.0) 100.5(70.0~165.0) 60.5(44.0~106.0)
Z{q 6.007 4.818 4.181 3.950
PA{H <0.001 <0.001 <0.001 <0.001
gk
131 e ‘
L3R (YK /min) I (YK /min) Wi He (mm Hg) E#F5KIE (mm Hg)
2 2 139 128.0(90.0~160.0) 29.0(20.0~50.0) 95.0(78.0~112.0) 58.0(46.0~80.0)
3 87 155.0(102.0~240.0) 37.0(24.0~80.0) 106.0(70.0~142.0) 62.0(40.0~100.0)
VA 9.843 7.522 6.748 5.546
P1E <0.001 <0.001 <0.001 <0.001
&R
=3%
1) o ‘
L (YK /min) I (YK /min) i & (mm Hg) EF5KIE (mm He)
2 W1 39 118.0(62.0~142.0) 26.0(18.0~42.0) 97.0(84.0~108.0) 60.0(50.0~78.0)
3 HA4H 29 150.0(109.0~308.0) 36.0(20.0~65.0) 104.0(85.0~133.0) 60.0(35.0~90.0)
Z 5.909 4.722 3.035 0.813
PA{H <0.001 <0.001 0.002 0.416

2.3 EmAEMEAEXSEEE HFMD 2)LiZE N {E
# ROC BZ&k 5

ROC #h &4 sl S WoR A 4F I B HR . RR A1
BP £ Nifif (AUC) #KI A HR>RR>SBP>DBP,

Fr= 3% B IJLDBP 4L, HARE AUC=05 LK% R
PGt E L (P<0.05) . %441 HR. RR.

SBP. DBP Xffg# A HFMD i LA —E 2 Wi i,
S Aabr i R A SR SRR A W 2 E 1,

%&£ 2 HR. RR#1BP XAREHBEEE HFMD £JLiZH M EHR ROC &N R

A=A AL AUC PR PAE 95%CI FeAEIm A {10953 FRSEE BORABIEEL
0% ~
R 0.937 0.036 <0.001 0.847~0.983 = 1485 /min  0.933 0.853 0.786
BRI @S 0.849 0.048 <0.001 0.755~0.942 =365 K /min  0.700 0.882 0.582
Wk 0.803 0.058 <0.001 0.691~0.916 = 95.0 mm Hg 0.600 0.882 0.482
E IR 0.787 0.059 <0.001 0.671~0.902 = 59.0 mm Hg 0.700 0.794 0.494
1%~
I 0.889 0.023 <0.001 0.844~0.933 = 1425 /min  0.759 0.856 0.615
IR 45 2% 0.795 0.032 <0.001 0.732~0.858 =315 /min  0.701 0.791 0.493
Wi 0.766 0.037 <0.001 0.693~0.839 = 103.0mmHg  0.609 0.914 0.523
F IR 0.718 0.037 <0.001 0.645~0.790 = 60.5 mm Hg 0.563 0.777 0.340
=3%
e 0.921 0.034 <0.001 0.854~0.988 = 139.0 X /min  0.793 0.949 0.742
I 45 2R 0.836 0.052 <0.001 0.734~0.937 =295 /min  0.793 0.769 0.562
Wi 0.716 0.071 0.002 0.577~0.854 = 103.0mmHg  0.517 0.897 0.415
ik 0.557 0.076 0.420 0.409~0.706 = 67.5 mm Hg 0.379 0.846 0.225
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1.0 1.0 1.0 A
P> — ¥ — s
— i — i T
0.8+ e 0.8 W 0.8 7 oo i
ik HFIRIE
AFRIE HHIREE — sus
0.6 —z%% M 0.6 — zug B 0.6 1
% ) # g
B 044/ F 0.4+ 044/
0.2 0.2 0.2
0 T T T T 0 T T T T 0 T T T T
0 02 04 06 08 1.0 0 02 04 06 08 1.0 0 02 04 06 08 1.0
1- HE 5 1- Rtk 1- 5t
B 1 HR. RR# BP XARFKEELR HFMD BILIZHMER ROC %St MARAIKICH 0% ~ 41,

14~ HA= 3 ZHEIL ROC IhZ s briAl .

ROC 1 42 43 #7 i 7%, &% AUC=0.507, 5
AUC=0.5 b8, Z5Tgi2=5E L (P=0.816) ;
L AUC=0.586, 5 AUC=0.5 ILH, ZS5H5%1T
R (P=0.006) , M= 55d 0, BUsiEh
0.589, FFSEHR 0571, WK 2,

1.0

b
—
— 44

0.8 —

0.6 —

1

0.4 —

0.2 —

0 T T T T
0 0.2 0.4 0.6 0.8

1- Rtk

1.0

B2 {EXFEEE HFMD £ JLi2EMER ROC H
&Kot

3 iTtig

HEMD H5E 5 51 B8 i R 32 202 i A 9% S
P PEPER KD (£t EVTL s ) Y &
F IR O & R HLEE R I PR 2 B0 HEMD Ilfs R
Sy 5 1, Horb 2 WJE T HFMD HJ2AE Js 1) 5 A
3 WiJ® T HFMD i 5E 05 5 & 8 AL, 9 I 8AE 9N
] (K327 S BT T S A s B 55 2 3. 46 3
W, B SRBUA S BRI R, AT R AR
N R W T ik 2 A T ok A A
RN A, 4k % B A IR AP 22 R 06 . S 22 vp
WIS R ILASB R RER" |, 77 LR W e B
P, B A A R SR8 SR DL B 5 4

O WHO T A2 1 I A/ B4 28 3 0 A iy ot
fam (2011) ) /AT A RGEZ R LE,
T A ERERGEIIRER I RAEIR CORIG PR
ML FETE R PR S SRS ), B Pl & e
S BEEE R M. Wik, FEY & wHO!! §8
B AR AR B A A R AE 51 HFMD 5 58 505 191 19
BOIFRAE, BTG RN BN B, A [R) 45 1%
2 W15 3 LI e S SO U | R
R HAF RV I NZY

95 A AR W 5 1) B & HFMD B JL HR, RR,
SBP, DBP ( = 3 % HJL DBP {41 ) " 5E 4548
4B 3 AL I s T 2 AL, ROC phZ 43 #r s
AUC #¥X }y HR>RR>SBP>DBP, H#I KT 0.5, H
P Swets!" $2 H B FIBTbRE . AUC £ 0.9 DAL o
WtER . TE 0.7~0.9 Z [ i R 45, 0.5~0.7
Z B HERPEAAR, I, bk 4 ASERFEFRTE
Toui £& 65 & HEMD #9208 (e A BRI, B
RS BB LER LA HR fe s, HORO® RR, 5 =2
SBP, HiAF|PEEMERTELL E (0.716~0.937) , Y
= 3 % 41 DBP #fER R (0.557) o $&78 HFMD
3L A FELIIRE LB, HR fefUk.

AR L8 FeE R AR 2 R0 HFMD
3R RS, Fr= 3 ¥ L DBP 4b, HA%
A4 BESER A A AR S AR I FHEAR KT 3 018 LAH
NFEFRA TSR, JEHUE HR 5 RR. 5 Li % P 4R
A5 1% 320 {91 T 4E HFMD £ JL HR 129.61 ¥X /min.
HR 26.10 YK /min. SBP 107.54 mm Hg. DBP 77.76 mm Hg
AU ZES. X5 T EARA S, ARG
95T B R G2 AS 5E e A TR Y R R . T ROC R
T W R AR I A, FES AR IR A — o 22
5, RHERILSFERILZN, fF46/NLAE
FE TR O = 7 N s o 8 N N O B By G S R VR
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WA, HdHR, RR 5% FIH P it iy
HR>140~150 X /min, RR>30~40 ¥X /min 2% {1 [
W4, 1H0% ~ 4 RR SAERA ST Lk &S
F{H; SBP R AL AR i [ AF /N LB IE 5
Rl (H AR IR B L IR g S 7™ o i IR R
DBP 575 1E F M [l o e AR S o 0 SRR B KR 4y
£ 0.517~0.933, WAL HR Fei, KIRCH
RR.BP, HA =3 % HJL DBP U F 4% (0.379 ),
i — 25 UL DBP A f& & HFMD 500 45 A5 78
= 3 4 BILP AU, & ARG B e 5 AR
e E, 7E 0.769~0.914 2 [a], {H757EE )& SBP
e A S B U AN R AR = (0.517~0.609 )
TE R AR A AR AL T 55 3 41, H H ¥ 5 5k
0.882~0.914, {LKT HR, LT RR. KL, #id
Il PR B2 Vil 75 %) T HFMD )L HR. RR. BP #17
EWTEAERT, B4eoeE HR, HKH SBP. RR, #
J5i 42 DBP, AT — I i R4 41 H FRR,
N 24 45 S ITAR TRl BE, — H 2R A T X Fh 8 R
SR BN sO AT LIRS G A, H R R
AR GEFE bR S8, JUHJE HR 3/ fl RR Bk
A BP ( 22 SBP) M THm = il A, 42
NP 2 B (M RGZ B RS 3 (0
Wy A ), AR I 2 BATRY T 3 S B 1Y
e, RATREK PR IR A RTE 33, dk kR
1) 4 S0 i vl T R L

AW 5 9 X 52 4 A I 0 2R % 67 B50AH ]
ROC i€/ AUC 12 0.507, 5 0.5 Hi2= RIS
IHEE X (P>0.05) , B/ndE AR HEMD 3 1
JCTMAER, nTRES 2301 .3 30 £ 3 TRl EE ki o
PSR 2 IR TR A 85022 S o e 24 X, ROC i
M AUC 24 0.586, 29588 KIWIm A 5. 5.5 d,
A o 3 A BE R AR B AL (3d) (AR E
SRR AR H AR, 4R IR K2 fE FRE HFMD
I —, (EXH IR0 S FR B JE S i o

28 TR, HR. RR. BP #2F 410 5 6 &
A (33 ) HFMD B RAFFRFR, TRB1I ARG oS
BRI RRIE, HR SUSE KA 5 s, SBP 1Y
F PR T RR, T DBP %= 3 % B LR SR,
WA R AR LU A E R (] TE 2 . AL,
FEA A R G032 B RARAE SE Al b, ™% W
EWIPEAE HR. RR, BP, A B T HL401H 5 5 & Al

HFMD, M IEREGEG, W RIEse,

H T HFMD fE R A2 Wi e i, AR0F5E
DU PR FE IS ARG A 4 8 (B ILR) 4010
FRUEIZWIZE S ROC 2RI WibniE . Hak,
AR G AT 10 5 1 1 IARE S ) (8] £ B 22,
PR AA R B, F3ok, Fo-m 07E — g =
BE O e Tad By A, B A TR BE e B S A A
PRAE AT BEAS BE 50 8 S e g ot A, R b dp A A
MEE, AT EZ 0 s

(& % x W]
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