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ABSTRACT Objective: To investigate the changes of serum tumor necrosis factor-a (TNF-a), C-reactive protein (CRP) and procal-
citonin (PCT) in children with different hand foot and mouth disease (HFMD) of different conditions, and to analyze the predictive value
of the combination of the three detection for poor prognosis. Methods: 117 children with HFMD (HFMD group) who were admitted to
the pediatric department of our hospital from January 2019 to January 2022 were selected, and they were divided into 32 cases in the gen-
eral group, 45 cases in the severe group and 40 cases in the critical group according to different conditions, and they were divided into 32
cases in the poor prognosis group and 85 cases in the good prognosis group according to the prognosis after treatment, and another 50
healthy children were selected as the control group. The basic data of children with HFMD were collected, and serum TNF-a, CRP and
PCT levels were measured in all study subjects. Multivariate Logistic regression was used to analyze the influencing factors of poor prog-
nosis in children with HFMD, and receiver operating characteristic (ROC) curve was used to analyze the predictive value of serum
TNF-a, CRP and PCT levels on poor prognosis in children with HFMD. Results: The serum TNF-a, CRP and PCT levels in the HFMD
group were higher than those in the control group (all P<0.05). The serum TNF-«, CRP and PCT levels in the general group, severe
group and critical group were increased successively (all P<0.05). The results of univariate analysis showed that the proportion of fever =

39°C, fever duration=3 d, disease grading as critical disease, proportion of neutrophil, TNF-a, CRP and PCT levels in the poor prognosis
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group were higher than those in the good prognosis group, while the proportion of lymphocytes, cardiac output and oxygenation index
were lower than those in the good prognosis group (all P<0.05). Multivariate Logistic regression analysis showed that fever duration=3 d,
disease grading as critical and increased TNF-a, CRP and PCT were independent risk factors for poor prognosis in children with HFMD,
while increased cardiac output and oxygenation index were independent protective factors (all P<0.05). ROC curve analysis showed that
the area under curve of serum TNF-o, CRP and PCT alone and combined to predict poor prognosis in children with HFMD were 0.769,
0.793, 0.799 and 0.947, respectively. The area under curve of serum TNF-a, CRP and PCT combined to predict poor prognosis was
greater than that of each index alone. Conclusion: The increase serum TNF-o, CRP and PCT levels are associated with the exacerba-

tion of the disease and poor prognosis in children with HFMD. The combined detection of serum TNF-«, CRP and PCT levels has a high

predictive value for poor prognosis in children with HFMD.
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2.1 HFMD 42 53¢B84H 11 7% TNF-a,CRP.PCT 7K Eb %
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Table 1 Comparison of serum TNF-o, CRP and PCT levels between the HFMD group and control group[M( P25,P75)]

Groups n TNF-a( pg/mL) CRP(mg/L) PCT(ng/mL)
HFMD group 117 160.45(87.59,231.73) 15.32(7.79,22.34) 0.27(0.23,0.32)
Control group 50 56.14(39.80,70.20 ) 1.04(0.72,1.31) 0.04(0.03,0.05)

U - 8.082 9.464 10.241
P - <0.001 <0.001 <0.001

2.2 AEfFTE HFMD & JLINi%E TNF-o,CRP.PCT 7K £ LL 5]
WM  EAE A G EAE A I TNF-o ,CRP \PCT 7K 4K

TR (P<0.05), L3k 2,

% 2 AEY%TE HFMD 2 L& TNF-a,CRPPCT 7k F EL B [M(P25,P75)]
Table 2 Comparison of serum TNF-q, CRP and PCT levels in children with HFMD with different conditions[M( P25,P75)]

Groups n TNF-o( pg/mL) CRP(mg/L) PCT(ng/mL)
General group 32 79.77(54.55,141.27) 6.02(3.33,9.97) 0.20(0.16,0.23 )
Severe group 45 149.94(94.44,215.25)" 16.20(8.44,20.63 )" 0.26(0.25,0.29 )"
Critical group 40 231.47(173.25,271.99 )* 23.03(15.85,33.47)* 0.33(0.31,0.36)*
H - 43.044 52.608 86.484
P - <<0.001 <<0.001 <<0.001

Note: Compared with the general group, *P<<0.05. Compared with the severe group, °P<<0.05.
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Table 3 Univariate analysis of poor prognosis in children with HFMD

Poor prognosis group Good prognosis group

Items (n=32) (n=85) x/t/U P
Gender( male/female ) 24/8 47/38 3.784 0.052
Agel(years, xt s) 323+ 1.12 3.42+ 0.99 -0.900 0.370
Course of disease(d, x* s ) 5.77+ 0.96 5.65%+ 1.23 0.497 0.620
Fever=39C[n( % )] 13(40.63) 14(16.47) 7.641 0.006
Fever duration=3 d[n( % )] 20(62.50) 17(20.00) 14.571 <0.001
Disease grading[n( % )] 31.570 <0.001
General 0(0.00) 32(37.65)
Severe 9(28.12) 36(42.35)
Critical 23(71.88) 17(20.00)
White blood cell count(*x 10%L, x% s) 13.25+ 3.01 12.25+ 2.81 1.674 0.097
Platelet count(x 10%L, x% s) 342.82+ 27.25 352.14% 31.51 -1.461 0.147
Proportion of neutrophil[ %, M( Pys,Pss )] 47.05(40.67,59.93) 41.13(28.15,56.86) 2.440 0.015
Proportion of lymphocytes( %, x+ s) 35.19+ 9.09 40.34% 10.56 -2.438 0.017
Cardiac output( L/min, x% s) 2.32+ 043 2.64+ 0.40 -3.779 <0.001
Oxygenation index( mmHg, x+ s) 264.92+ 49.87 310.57+ 52.73 -4.235 <<0.001
TNF-a[pg/mL, M( Pss,Pss)] 233.21(169.91,268.09)  141.30(77.48,195.29) 4.397 <<0.001
CRP[mg/L, M( Ps,Ps5)] 23.79(15.12,34.32) 11.89(5.51,19.66) 4.774 <<0.001
PCT[ng/mL, M( Pss,Ps5)] 0.33(0.26,0.37) 0.26(0.21,0.30) 4.883 <<0.001

% 4 HFMD ZBILHUEF RIIZ F R Logistic @IFS47
Table 4 Multivariate Logistic regression analysis of poor prognosis in children with HFMD

Variable B SE Wald »* df P OR 95%CI
Fever duration=3 d 0.965 0.412 5.499 1 0.019 2.625 1.172~5.880
Disease grading as critical 1.244 0.464 7.197 1 0.007 3.470 1.398~8.611
Increased cardiac output -0.224 0.109 4.265 1 0.039 0.799 0.646~0.989
Increased oxygenation index -0.044 0.018 5.731 1 0.017 0.957 0.923~0.992
Increased TNF-a 0.024 0.010 5.647 1 0.017 1.024 1.004~1.045
Increased CRP 0.241 0.104 5.358 1 0.021 1.273 1.038~1.562
Increased PCT 0.115 0.041 6.807 1 0.009 1.122 1.035~1.215

% 5 & TNF-o CRP.PCT /K FE 3 SE&Hiill HFMD BILBUEAR RHMNME
Table 5 The value of serum TNF-a, CRP and PCT levels alone and in combination in predicting poor prognosis in children with HFMD

Indexes Area under curve 95%CI Cut-off Sensitivity( % ) Specificity( % ) Youden index
TNF-a 0.769 0.682~0.842 195.34 pg/ml 71.87 77.65 0.495
CRP 0.793 0.708~0.862 10.65 mg/L 93.75 48.24 0.420
PCT 0.799 0.715~0.868 0.32 ng/ml 56.25 94.12 0.504
Three joint 0.947 0.889~0.980 - 87.50 90.59 0.781

B 7% A71(enterovirus-A71,EV-A71 )23 [EJL#E HFMD f9E  FU9SLER R, EV-AT1 YL 4Nl N TNF-o AR E R AR 2k
FEEURIGER Y, ARSI R, EV-ATL R T IS B8N T = o 28 B SEUERT B2 27 2 A16 JEYR Vb USRI Hh
AETLG Toll FESZAA 7 AHOGE I, {2t TNF-o KiEEFRIL, BFKA A, YR T TNF-o R AR RS Inm . X
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Fig.1 ROC curve of serum TNF-a, CRP and PCT levels alone and in

combination to predict poor prognosis in children with HFMD
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