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[Abstract] Objective To analyze the changes of circulating T lymphocyte subsets, NK cells and cytokines in children with
severe hand—foot—mouth disease and their guiding significance in clinical practice. Methods Ninety—seven children with hand-
foot—mouth disease who were admitted to our hospital from January 2018 to April 2020 were included in the study, and were divided
into severe group (25 cases) and mild group (72 cases) according to the conditions. Fifty healthy children for physical examination
were included as control group during the same period. The levels of T lymphocyte subsets (CD3"T, CD4" T, CD8"T), NK cells and
cytokines (TNF-a, [L-23, 1L-22, IL-17) were detected. The above indicators of the control group, the mild group and the severe group
were compared. The different infection types (Cox A16 type, EV 71 type, other infections) in the severe group were compared, and the
differences between acute phase and recovery phase in the severe group, between the poor prognosis and the good prognosis in the severe
group were also compared. The efficiency of 4 cytokines in predicting the prognosis was analyzed. Results The levels of CD3"T, CD4"T
and NK cells from high to low were arranged in an order of the control group, mild group and severe group. CD8" T cells from low to high were
arranged in an order of the control group, mild group, and severe group. Serum TNF-o, [L.-23, IL-22, I1.-17 levels from low to high were
arranged in an order of the control group, mild group, and severe group. By comparisons, the above differences had statistical significance
(P << 0.05). There were no statistically significant differences in T lymphocyte subsets, NK cells and cytokines of different infection types
in severe group (P > 0.05). Compared with the recovery phase, the levels of CD3"T, CD4" T and NK cells in the acute phase of critically
ill children were lower, while the levels of CD8" T, TNF-a, [1.-23, IL.-22, IL-17 were higher (P << 0.05). Compared with the good
prognosis group, the levels of CD3" T, CD4" T, NK cells were lower in the poor prognosis group, and the levels of CD8" T, TNF-a, IL.-23,
[L-22, IL-17 were higher, with statistical significance (P << 0.05). The sensitivity and accuracy of 4 cytokines in predicting the prognosis
were 83.33% and 71.43%, respectively. Conclusions The detection of circulating T lymphocyte subsets, NK cells and cytokines is
helpful for the judgment of hand—foot—mouth disease condition and predicts the prognosis of severe hand—foot—-mouth children.

[Key words] severe hand—foot—mouth disease; children; T lymphocyte subsets; NK cell; cytokines

F R AW 2 H BV B s ny —Fe ety LTARRBZ — W L TEYL, K250
W, TERERRNFEZEZE FAHESE, Eekrks FiRERE, RICHOE. T RSO IR
(R4 TH | 2018 4R A B RHEOGH(2018020682) 9B, 95, AlFEA &I, B R Y. 451
[TEF AL ] 450000, FBIN K% Bt Im L3 B= B 2% e M 5 i Bt S ) AL 2H] LA Z 02 oG
i, mesl . SOIReT, £%) AU RRGBIE, ®REAMAERLE. TR
[Ef5EH ] 3%, E-mail: yuel55163@163.com JAEARG, KAEODIR. 2R M.




. 448 - EYupifEE 20214E 10 H 30 H 4534 % 455 Infect Dis Info, Vol. 34, No. 5, October 30, 2021

TR BB B R e, H BT RAET,
EHH SRS A 20 280 EV 0] S8CF R O, H
th Cox A4 FI B4, W, EV 71 Al h I,
1 T2 B 2 A SRR S AR Ak, AT B AR A
AR, DRI AR S W T e A oy b B B
WFoR R, AT e R G T bR LS 90 4
oS R A S ) B 2 1 B R NAR L R T 5]
TR W e, ABFSE R BEISIA YT 2 O
g LAY AN ENIML T Kk LAV A . NK 20 & 41 i
PRI T 50T, BRAE TR

1 MR575%

1.1 X% #2018 4F 1 H—2020 4F 4 H LEHSM K
22 E ) LTE E B TT I 97 1T JE 1196 B L AT
5o PAbRE: OFfFE T EDAREMR (F
EIURIZIF IR (2013 450 ) @ (d5®) T
SRR bR QF 1 ~ 12 % QIR
KHMFENATY T OFRBEEAERZA. HE
Brbrie 7 OAIFHABRY: @6 A NEA
MfEdems; @ 1A H N EANTIGE R @ffH H
i EV JRGLPERS: OB IFNM RS MRS
TEA RGN . ATEARATEEBEASHZS D3 St

Z P [6] i AR A AR, R
BILST HEIEA (25 1) FERGEH (72 4] . &
SEL T 13 4], 2412 4, FH (3.97+0.29) %,
BRRE 5 39 191, 2 33 491, FE (4.0240.31) %/,
2 N TRII SO I f R AAKS L EE R iR, Horp 55 27 491],
4 23 5, ¥ (3.94£0.23) %. 3 4] bRk
i, ZRIHRgiFE L (P> 0.05) .

MR R BRI, S FRELL Lo R
Cox A16 4 (13 ) . EV 71 41 (85> . Hifth
4 (46> . Cox Al6 415 7], 26, F1y
(3.93+0.54) %; EV71 4, B 44, &4, F
¥y (3.99£0.38) % HAh4, H24], @24l F
1 (4012021 %5 3 4[] ik PER LS, 2RI
Gt (P> 0.05) .

MRYE T8 R (6] ¥ EAEAL B IL b Ak 4
C6 ) FREWILH (19 F) o 24T 3 4,
34, VY (4.0110.22) %5 PREIHAT 10 f,
49 fil, VY (3.89+0.27) % 2 dE) k%R
B, ZRHgitEE X (P> 0.05) .

R4 AR TG 257, K EAEd B L R
AR (5D s R4 20 6D o A
RALHE 36, 224, F5 (3.95+049) %; Fil)q5
RAFZHS 106, 210 4, P (3994021 %5 241
) RGOk AL, 22 TG TR B X (P> 0.05),
1.2 ik

121 NK 40 B IJLARBE 24 h NHHE 2 ml

Jit bk 4z i, & T EDTA-K2 0 8845 4, B 100 pl
PvE A RS ) 4 1T BN AT ECE R, 435
CD56. CD45. CD16. CD3 U yahricdifk, 5
20 wl, JRAIEEE T EIEE 15 min, [ HH 0
500 pl F I E, BHRAYWAEERR T EUNE
10 ~ 15 min, FEA5E PBS 500 ul, E%iEA 53T
S, DL CD45", CD3 %11, Lk CD56 HZ\AA R,
CDI16 Jy Ak bR, #5i NK 41 Jfg Bl CD3'CD16'CD56"
R T bk E 40 M #E R . 55 B 100 pl $t
HEALFLAG 4, BN EIHECE R, i CD8,
CD4. CD3 = @3 thric bk, k20 ul,
RAHSEAEZRFMATEEEF 15 min,
500 pl @i RIR A2, s RELEE
10 ~ 15 min, 4451 PBS 500 ul, I824) FHLG I,
CD3" ADEEUT# T, CD8 AY\Mktr, CD4 Wik
Asfr, Kl CD8 T 4iffs. CD4™ T 4l H 43K
1.2.2 T 9 E 440 J SV 35 R0 40 it R R ol 5
[ BD 2\ &) #& fit 1Y) FACS Calibur i 5X 40} 1%;
Simulset ZX {4 43 BT 45 55 i 56 E BD A |l 4= 7=
{) CD8'PE. CD4'FITC F1 CD3 PerCP = {aHip{A& i
CD (16'56) HuiA. i FH il 16 fe y2 32 A5 I 41 Ji) i
TNF-a. IL-23. IL-22. IL-17 /K3, ¥#Ea85%04 (5
HRE AT U T, g bR A
it PR P ARSI F (] — 2 ARG SR AR 15 U 5 A

1.3 WEHEAR  XTEE TR 4HARERE (CD3"T 41
M. CD4" T 4i}s. CD8 T 4iHg) . NK 41} & 40
M F (TNF-a. IL-23. IL-22, IL-17) 7KFE7EXT
MEL . REA]. FAE MR E S, 7EEAE4 A
KA R (Cox Al6 41, EV 71 41. Hiptb4D
22 5, DLSCERRE A1 rh 2ok A AL 59 5= 1A 41 1)
M225, T A BTG BRI R Y225 .

14 JPROVAE  AREIER K #h R4, ToRARER 3l
3%, B EE i e ok B R <37.5 C,
Mg RGUREIR IR, ToiBk. Kk kA, K
S THRES N, DA RS R R LAYy
RE RAF. . R, R RS Jo I B ek
wAETS, BATR AR

1.5 Seifspabs  ffiJH] SPSS 21.0 fF# 17403t
0T, P=0.05 CRUIND R geit2e i # M E. £F
BIES AR RN xts Fon, 3 A AR
I F RS, 2 8] L BRI ST REAS ¢ K5 115K
WRILLE R (%) FoR, HWESRH K. &
ROC £ A5 4 351 20 it PR 7~ R0 A B 705 R4 RE
P <0.05 RREFAGRIFE L.

2 & B

21 RIRALL FRAEAL. FEAEAL T bk A0 TR



fEUmfEe 2021 4F 10 H30 H 55344 555 W

Infect Dis Info, Vol. 34, No. 5, October 30, 2021

- 449 -

NK 20 g K 40 j 7 7K SF X%F Eb CD3' T 41 g
CD4" T 41fifd. NK 4T M s BRI Ry %o} B
g, B, TEAELL; CDS8'T ik MRS ik
UONXTRRAL . BRdEd]. HOREd], gl iz R A
HEGFE L (PH<005) o IfijE TNF-o, IL-23,
IL-22, IL-17 7K MR B B R R RE2H . e
M. EAEA, ARERERIERITTFEX (P
<005 . WEE 1,

2.2 R[R)ZEHNG B L 20 T bk B2 40 IV 3. NK
gifE. difE R FKEXTHE Cox Al6 4. EV 71 4.
HAbA 2 [0 T PRELAMAEIEAE. NK 40, 4 FoK
Frdss, ZRTGEEE L (P> 005) o WL 2.
2.3 2 S5 A T ik EL A B A . NK

gifa . M FRFE i SIEBHAME,

o 4 B L CD3 T4 s, CD4™ T 4 jifl.

NK 40 i1 7K 3 T %, CD8 T#4i/fi. TNF-a.

IL-23, IL-22, IL-17 /KW &, 4H A bhds 2%
SYWEAS ¥ EY (PH<0.05) . W3,
2.4 ANFETEA T HRELGIROERE. NK 406, 4nitE
TP S5TUG ReF4HAH, FUSARL CD3' T
4ffl. CD4' T Zifg. NK 4ift/K-FHEA%, CD8™ T 4if.
TNF-o.. 1123, IL-22. IL-17 ZKSET s, 4iim s
WEAS 2 #E Y (PI<005) . W34,

2.5 AU PR TG AR R ROC 4001 4 40
PRI A5 T AR LA B 70/ sk % R 83.33%,  If
WK 71.43%. W3S,

F1 MERA. BHiEH. BEEA T HEMMETR. NK 4. @REFKERR

Table 1 Comparison of T lymphocyte subsets, NK cells and cytokines levels in control group, mild group and severe

group
13 T R ELAIAE RS NK 4 (%) AL T (pg/ml)
CD3"T4iifli CD4 T4iffi CD8 T4l  NK i TNF-o. IL-23 IL-22 IL-17

MHRZH (n=50)  53.12+5.15  43.1545.14  17.20+4.11 15.65+4.17 1.8240.25 18.06+3.05 14.80+3.51 12.31£1.35
R (n=72)  46.21£5.32°  38.65+4.16°  22.18+4.61°  10.06+3.21° 2.16+0.32" 30.65+3.17° 35754445 31.50+2.03"
TR (n=25)  38.45+3.68" 33.15+4.49" 25.16+4.17"  8.11£2.12"  3.81£045"  47.02+6.67"  56.05£7.03"  39.62+5.92"
FAH 74.033 41.103 32.808 55.133 330.986 461.159 681.836 951.838
P{H 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

e * SXTRRAIMLL, P <0.05; # SEE4IAAL, P < 0.05
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Table 2 Comparison of T lymphocyte subsets, NK cells and cytokines levels in different infection type groups

15 T I E 407 B AT NKC 41 (%) LA T (pg/ml)
CD3 T 4ffi CD4"T#iii CD8 TZiE  NK ZHj TNF-a, IL-23 IL-22 IL-17
Cox Al6 4] (n=13)  3821+3.21  33.09+3.02 17.0243.65  15.6243.65  3.7740.51  46.89+6.91  55.87+6.68  40.01+5.02
EV 71 41 (n=8) 38.5942.98  32.3843.16 17.1843.51 15.5144.59  3.80+0.41  47.14+£5.05  56.10+5.69  39.49+3.98
HABL (n=4) 38.32+3.02 33.14+5.21 17.26+2.32 15.68+4.05  3.8240.62  47.03+6.44  56.08+7.03  39.59+5.64
F 1§ 0.161 0.527 0.034 0.011 0.068 0.017 0.015 0.137
P 0.852 0.592 0.967 0.989 0.934 0.983 0.985 0.872
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Table 3 Comparison of T lymphocyte subsets, NK cells and cytokines levels between acute phase group and recovery phase

group
13 ] T Ik EL AL AF AN NK A (%) AT (pg/ml)

CD3'T4iffi CD4 T4iffi CD8 T4l NK 4ifif TNF-a IL-23 1L-22 IL-17
2P (n=6)  34.65+4.68 30214321 28.6543.56  7.98+1.32  4.69+0.50 52.69+8.21 58.94+7.65 42.98+6.25
REM (n=19)  42.61+4.41 35324633 23.98+4.45 9234224  3.67+0.41 45.18+5.32 51.65+6.54 37.67+5.35
1 7915 4.056 4.943 2.760 10.406 5.339 4733 4216
P 0.000 0.000 0.000 0.007 0.000 0.000 0.000 0.000

R4 FEBEATHEHEMEITE. NK M8, MAEEFKFERE

Table4 Comparison of T lymphocyte subsets, NK cells and cytokines levels in different prognosis outcomes

o T i’f’ﬁEéﬁiHﬂﬂEEﬁ‘?%ﬂ NK Zfid (%) 4R+ (pg/ml)
CD3 T4l CD4 T4l CDS T4l  NK 4ijiE TNF-o IL-23 IL-22 IL-17
HEA R (n=5) 33.98+4.56  29.65+3.31 27.2143.24 6.92+1.03 4134098  50.49+7.65 57.0246.32 40.21+7.32
TG BUfF2H (n=20)  43.54+5.32  36.3246.02  24.58+4.98 9.9842.32 3.80£0.35  43.03+5.12 50.35+6.21 36.10+6.21
A 7.486 4.866 2.285 5.869 2.448 5.245 4281 2.581
P1E 0.000 0.000 0.025 0.000 0.016 0.000 0.000 0.011
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Table 5 ROC analysis of cytokines in predicting poor
prognosis

16Fr  Cutoff {H (pg/ml) AUC HURSE (%) MERIIE (%) Yr8Fa%L

TNF-a 4.04 0.671  59.43 49.91 0.454

IL-23 48.78 0.683  63.65 59.09 0.500

IL-22 55.18 0.729  70.12 62.41 0.561

IL-17 39.14 0.598  50.43 49.54 0.601

4 TR - 0.812  83.33 71.43 0.567
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