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H: #RITI5 M X ff % 2 B 4K (Mycoplasma pneumoniae, MP). f#J% 2 (Adenovirus, ADV) X FH#l 7,
R #% F (Influenza A/B, INFA/B)BRZufER B ) LIBRIE XA RE FREER, HRITAREFE=M
WPIRGE R EEOR B L RSB . 7vE: BB, W8E20234FE6 B 2202543 A 75 M K2
J& JLEE R B A B ) PP R TE SRR G B LR PR BERE, R4 = IR R AR A BR A5 S B ) Lo IMP IR L4,
ADVE LA KINFA/BE LA, EEERAEREASTRE, WEMAMANRIEKREE. EURRERK
RAMHHREATFLER, KAHOne-way ANOVARIESHRIHITEZR T, RAZIAE TIEHL (Receiver
operating characteristic, ROC) M- 48l A FAE S = A B ) LH FIME. 4R: HETEFENRAE, MP
B )LAHIL-4. IL-6+ IL-8. IL-10KFF &, IL-18. IL-5/KF F[F%&(P < 0.05), ADVE)JLAIL-4. IL-6. IL-
8. IL-10. IFN-y/KFF & (P < 0.05), IL-5/KF P&, INFA/BEJLAIL-6. IL-8. IL-10/KFFH, IL-5
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Abstract

Objective: To investigate the clinical characteristics and cytokine expression differences of Myco-
plasma pneumoniae, adenovirus and influenza A and B infection in children hospitalized in Suzhou
area, and to explore the diagnostic value of cytokines in children with three Kkinds of respiratory tract
infections. Methods: This study was a retrospective analysis. Clinical data of children with respiratory
tract infection hospitalized in the Children’s Hospital of Soochow University from June 2023 to March
2025 were collected. According to the results of nucleic acid test of 13 respiratory pathogens, the chil-
dren divided into Mycoplasma pneumoniae group (MP), adenovirus group (ADV) and influenza A/B
group (INFA/B), and healthy physical examinees were selected as control group. Clinical information,
biochemical examination results and flow cytometry cytokine results of all subjects were collected.
One-way ANOVA or non-parametric test was used for difference analysis, and receiver operating
characteristic (ROC) curve was used to evaluate the value of cytokines in the of the three groups of
children. Results: Compared with the healthy control group, the levels of IL-4, IL-6, IL-8, and IL-10
were elevated, and the levels of IL-14 and IL-5 were decreased in the MP group (P < 0.05). The levels
of IL-4, -6, IL-8, IL-10, and IFN-y were increased in the ADV group (P < 0.05), and the of IL-5 was de-
creased. The levels of IL-6, IL-8, and IL-10 were increased and the level of IL-5 was decreased in the
INFA/B group (P < 0.05). The results of comparison among the three groups of children showed that
the levels of IL-1, IL-6, IL-10, TNF-a, IFNa, and IFN-y were higher in the ADV group than in the MP
group, and the levels of-1p, IL-4, and IFN-y were higher in the ADV group than in the INFA/B group,
with statistically significant differences (P < 0.05). The ROC curve results showed that IL-1f and IFN-
a in the MP group had better diagnostic significance; IL-10, IFN-a, and IFN-y in the ADV group had
better diagnostic significance; and IFN-y in the INFA/B group had better diagnostic significance. Con-
clusion: Children hospitalized with MP, ADV and INFA/B infection in Suzhou area almost had cough,
fever, lung imaging and liver kidney function damage. The degree and probability of children with
different pathogens infection showed some differences. Children with different respiratory virus in-
fection had different degrees of changes in cytokines levels. Inflammatory factors had good diagnos-
tic value for the three respiratory infections, IL-1f and IFN-a had good diagnostic significance in chil-
dren with MP; IL-10, IFN-a and IFN-y had good diagnostic significance in children with ADV; IFN-y
had good diagnostic significance in children with INFA/B.
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1. 5|8

SV T 3 JE YL (A cute respiratory infections, ARI)JE JLE H W RG2S EULEEFEAIBET:
P FEZRH[1]. BHERE, MP {EA R4 # 2 5 380 LE A X3R4 PE T % (Community-acquired pneumonia,
CAP)I T ZLR AR [2], BLAh, W ADV S IR IE & J)s 7 (Respiratory syncytial virus, RSV)tHHEUN
HWOL[3][4]. ARLBJLEHEAZW . K mBkER % OGN R A 28 S ImPR R I, 7™ I o] A 508
RAE LI I A FAM NG, A A L IR S LUK ZE[5] [6]

I8 SR A T PP R G LA, AT S5 4FE P SRS G, (ERFIRGE B AR g, RE R
A RAER T, 15 UM A SO AN AR, BT BUE AR DR [7]. AR T ARG SRR
RIEEENER, AL EATH AT BERT PR AT R IE it 5, A A DK 1~ 5470 28 R -1 1) ) P-4 e 5 Sk 4 f e
SN EE R, FRBAGYE R IE 1 T B LY, B S R GR[8]-[10]. 184 A1k, RfFD
Ot TR A ) L IR TE R A R (1], 4B B R ) LB O R G B T AT R TR 2 O0E,
Il ARG ST SR BEA 2 V0T T IR

AT FEIE I A1 IR R B i L = B i R S A L IO 5 AT R i R B8 ) LA 9+ — b [R5
AR, SR Z RS W) LB W RPIRGE R SR ARG R 2 Wi B, 5 N Im PR 3R A5 S48 =5 0
JR 2 A A5 R AT 2 g e T R R B

2. AIRMREFZE
2.1. HARMNHR

[ JE PR 2023 4F 6 H & 2025 4F 3 HAE TR MRS B i L3 = Bt s 12 PR & G 2 ) L(n = 95), 3%
Hr N MP &4 (n = 54), ADV &Y (n = 24)F1 INFA/B #H(n = 17); B JLE AR EH®N = 12). AN
Frite: (1) WS W NI IE L 5L (2) 4B <16 % (3) PRWRIE R SRR B A MP. ADV I
INFA/B 2 —Ji JE R . HERRARIE: (1) AAESCRE R WLk, SCREMKEARR . WP IE T E 5
WP RGN E s (2) AFERPESRIAYETR . B S e MEpom . IRiE 83 3) ALK HE D)
REANA B (4) B id Gy ifyy 16 20 B R AR B A FH R R B 2k AN G e g 71 R s (5) AR
>16 %; (6) WEWLIERE FARKMER T MP. ADV Al INFA/B & GLit A Hopth s JFAk .

2.2. AR GE

2.2.1. FRiB B R B R RY B AL

BE NP 24 h R BE IR REY I . RBCREE: BILMKI G, H R, Bz
K PVEREYE: ARAT SR G TR A, BRIR 25~50 ml B SRk T#EDE, S & 100~250 ml.
K 2 BALF Ak, S7BRIIER L0 = .
2.2.2. MMikREE

ABEE L 24 h N REANEFE KL 7 ml & T3 O F, B REAARR L3 R 25 B R AR B KU 7 ml
B aesEd, L3500 r/min, J42 8 cm HIZAMHE 0 S min, 405 5 G E T-20°C%&MH N R .
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2.2.3. PCR #&RPFIRERR R & DNA

PRI 4 R AE R R K, REEWRIT, AR /il . WL 1 mL WAL 5 958 i BB e
(REVERAS L) 2 B0, 12,000 r/min B0 5 min, BFEUTIE. KUTREP A 50 pL DNA $#2EUH,
O RATIR A A 28 98 CHEIR 4B iR 10 min, #RJ5 12,000 r/min 250> 5 min, _EiFW A AR A DNA $HEH
Yo BRRETISEBEBIPE. BHPEFIZS EIRT R & 4 MIRBEARAES o 5 /EIEFE . PCR RISk A B 285 SR i385
1 2 FRRR S B AR U PR AT o RIS B 0 5 FR A R B . BRI B DRVRE S R R BRI
B Bl R, R ARJER . HIND BY0UR . HAN2 UK. AEIFUER . S0, M. A
i EE . NER R )
2.2.4. M7E4RAEEFEIRE R

K I A B AR BER BB I A R AR, A I35 P 40 M PSS SRR/ 2 B S sk
AR FO SR 1) S A A R A R A, 5E)LIERE G, @dOL g S, RARAYH
AREMFAERR LS A 9IRS MR k5, @3 IL-18. IL-2. IL-4. IL-6. IL-8. IL-12P70,

IL-17. TR pv TR o MRIRIEIR T a0 BRAFID TR A% 12 HEAH A D A0 ) (G 5 i R LR A0
B IR AR B ASHEAT -
2.2.5. IEEREHEYEE

WA LI IR TR RS . PRSI RAEAE . AR, s . iAak. MRsfm. Imscas, i
Wk BT ), WCEE B LIT DI RERNE T BEFEFR(TP, ALT, AST, LDH, GGT, UREA, CREA, UA).

3. ZESH

K FH GraphPad Prism9 St it 3 1F /B 8dEF 2l B . iH R SRS IESHERL, 6 ES0 0 EHE
PIRFAMIE + MHEZE(X £s)Emw, ZANMIERA One-way ANOVA HEATAEBCA I LLEL . AFFA IES
AT LAY 32 (A B M(Q1, Q3)FoR, ZH (] Lh R H HES £k 56 (Kruskal-Wallis H) . 7308140 00RER FH H
B, MR 2 K. N ROC MLkt S48t i2 Wi th £ T, P < 0.05 H4iit2E
o
4. &R
4.1. {EFExRE, MP 2JLA. ADV EJL4E. IFNA/B £)LAIGKEFS

=AU PRER I SR A an =% 1 fio, S LRI (i ) RRZELAE A 0 FNAE S B R R T 2 5% . MP
LA, ADV L4, INFA/B &)LAMERER K A & s Mfil . Ak s
THEEZERP > 0.05) (£ 1) 5 MP BF4LE, ADV HJLAL(39.71 £ 0.7092)F1 INFA/B HJL41(39.61 +
0.6071) P& =T MP £ )L4H(39.24+0.6932), H ADV HJLAE MP B JLAE G242 (P <0.05) (£ 1);
5 ADV BJLAE, MP EJLALY INFA/B B LANGARRINZWA T ReEE K, RAKRRA ST % %
(P =0.0008); 5 ADV i JLALAI INFA/B £ JLALELEL, MP & LAIME AR 5% BRIl i A S8 1 ] Re
WK, SiRASEE P =0.0002).

4.2. BRI, MP £JLLA. ADV £J)LLH. INFA/B B)LASEHIEIFER

R R IR 4H N = 4H B8 ) LAT T BE(TP, ALT, AST, LDH, GGT). B IIfE(UREA, CREA, UA)%E R An 2 fir
s EEESTEZH. MP 2 L. ADV 2 JL4A. INFA/B 2 JL4H TP. GGT. UA. S{@EN AL, MP
2L ADV # L4, INFA/B £ )L4 ALT {8 FB&, H MP. ADV FiZH &)L 5@ FEx RAE mE=RE 5%
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TR (P = 0.0032); SfEREEX A LE, —HEJL AST (A LDH A&, HERAEHIHE P <
0.0001). SRR LR, =448 )L UREA FF%, HESERITFE G SEFEMEAIE, ADV &
JL4H5 INFA/B & )L41 CREA P, MP &)LAMGFFA S, H MP EJLAHYE ADV & )LAZ A ZE R A 51T
27 (P =0.003).

Table 1. Clinical manifestations and imaging changes of healthy control group, MP patients group, ADV patients group, IFNA/B

patients

1. #BERXTERE, MP &)L, ADV EJLLE. INFA/B EJLAIRKRRINEEIGF KT

e FEXT R 2 MP L4 ADV BJL4  INFA/B #)LA 2HF P18
T/ (%) 6 (50) 29 (54) 13 (57) 7 (44) 1.068 0.7849
(X £s) 8.3033.294  7.404+2.285 6.191 +3.252 6.138 +2.986 2.466 0.0665
EBERFEI(X £ 5) - 6.667 £ 1.971 7.435 £3.998 7.625 £5.524 0.7337 0.4830
(X +s) - 39.24+£0.6932  39.71+£0.7092  39.61 +0.6071 4.592 0.0126
W% /(%) - 54 (100) 17 (74) 15 (94) 14.382 0.0008
55 /n(%) - 16 (29.6) 6 (26.1) 5(29.4) 0.104 0.9495
Jiti 2 H /(%) - 44 (81.5) 19 (82.6) 12 (70.6) 1.102 0.5765
Jiti 350 S AR /(%) - 21 (38.9) 0 (0) 1(5.9) 17.162 0.0002
Hi F AR (%) - 11 (20.4) 1(4.3) 4(23.5) 3.5542 0.1691
il A3k /m(%) - 4(7.4) 0(0) 0 (0) 3.0952 0.2128

Table 2. The test results of the healthy control group, MP patients group, ADV patients group and IFNA/B patients’ group
2. EEXIRAE, MP EJLA. ADV £JLA. IFNA/B B)LAE R MER

R RN R 2 MP 2 L4 ADV LA INFA/B #JL4H K/F 18 P1H
TP 67.60 (66.83, 69.45 (66.03, 66.9 (66.83, 66.8 (59.705, 3.555 0.3136
[M(Q1, Q3)] 71.25) 72.85) 71.25) 72.70) : :
ALT 20.25 (18.50, 13.80 (11.00, 12.4 (9.850, 15.60 (10.10, 1376 0.0032
[M(Q1, Q3)] 25.50) 19.68) 15.480) 23.50)
AST 12.55 (8.675, 26.35 (22.73, 3225 (26.23, 33.2 (23.60,
[M(Q1, Q3)] 21.93) 35.83) 38.33) 39.10) 21.40 <0.0001
LDH 221.6 (186.4, 310.0 (267.0, 313.4 (268.8, 334.4 (241.5,
[M(Q1, Q3)] 252.5) 365.6) 409.7) 423.7) 21.39 <0.0001
GGT 10.95 (9.3, 13.15 (10.53, 12.50 (10.25, 15.80 (12.40, 6.190 0.1027
[M(Q1, Q3)] 14.70) 15.35) 14.70) 18.90)
UREA 5.050 (4.980, 3.845 (3.413, 4.145 (3.240, 3.470 (2.520, 13.14 0.0043
[M(Q1, Q3)] 5.410) 4.400) 4.933) 3.840) : :
CREA 41.40 (33.10, 44.15 (35.80, 31.70 (27.08, 37.80 (28.50, 13.93 0.0030
[M(Q1, Q3)] 42.20) 49.73) 39.45) 57.30) : :
UA(Xts) 237.3 + 96.87 229.7 +74.51 233.3 + 66.58 219.7 + 84.81 0.1381 0.9370

4.3. EBEXERA. MP 2JLLA. ADV £JLLA. IFNA/B B)LAXREEFRNER

RN R H e — 20 BB ) LIS 28 RE DR F-Aa il & SR il 1 s, Hodp IL-24 IL-12P70. 1L-17A VU4H[ETG
Gt ZERP>0.05) (B 1(B). Bl 1(H). Bl 1(1). SR althi, MP & JL4H 1IL-4. 1L-6. IL-8. IL-
10 KFTHE,  BHA S04 (P =0.004; P=0.0037; P <0.0001; P=0.001) (4 1(C). B 1(E). & 1(F). A
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1(G)); IL-18. IL-5 /K°F RI%, H4it245E X (P=0.0247;P=0.0087) (K 1(A). [ 1(D)). HgFext a4tk
5, ADV LA IL-4. IL-6. IL-8. IL-10. IFN-y KFFFmE, H G5 (P < 0.0001; P < 0.0001; P <
0.0001; P <0.0001; P =0.0021) (& 1(C)~ K 1(E)~ & 1(F)~ K 1(G). K 1(L); IL-5 KPR, TGit2#

B (P > 0.05) (K 1(D)). L FEXT]

4, INFA/B 2 )L 1L-6. 1L-8. IL-10 K FFHE, BHil¥E

X (P=0.0027; P=0.0002; P=0.010) (& 1(E). &l 1(F). & 1(G)); IL-5 /KF FFE, HGiHE X (P =0.0435)
(K 1(D)). =#BJLER SR ER, ADV & )JL4 IL-18. IL-6. IL-10. TNF-a. IFNa. IFN-y f5F MP &
HH, BHYiEEXP < 0.0001; P =0.0004; P < 0.062; P=0.0105; P < 0.0001; P < 0.0001) (<] 1(A)+
1(E)s E1G)s E 1) B 1K), K 1(L)); ADV & LA IL-18. 1L-4. IFN-y KF&ET IFNA/B & LA,
H Gt (P =0.0018; P =0.0203; P <0.0001) (& 1(A). & 1(C). Bl 1(L)).
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Figure 1. Cytokine detection results in the healthy control group, MP patients’ group, ADV patients’ group

and IFNA/B patients’ group
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4.4.MP £JL4H. ADV B)L4H. IFNA/B 2B)LAXREREF ROC BhZ 54T

X MP L4 ADV LA INFA/B &) LZH ML 1 28 55 R -7 AT ROC #h&k 7, 4 iRne
3. BN, MP EJL4L IL-18. IFN-a £k FHF(AUC = 0.786; AUC = 0.759)H BT (112 W s L
(#3); ADV & JL4 IL-10. IFN-a. IFN-y HiZk N A (AUC =0.792; AUC = 0.810; AUC = 0.875) 1 B 47 1)
Wi X (% 3), IFN-a. IFN-y fi£E FHEAHMEE 3); INFA/B & L4 IFN-y th£E FHA(AUC=0.672)H
BUFHIE W R SLGE 3).

Table 3. ROC curves of cytokines in the MP, ADV, and INFA/B groups of children
F3.MP BJLLE. ADV EJLA. INFA/B BJLAMAEEF ROC #hzk

MP & )LA ADV & )LAH INFA/B & )L4
AUC OR PH  AUC OR P A AUC OR P{E
IL-18 0706  0.606~0.805  0.0003 0.786  0.694~0.877  <0.0001 0.646  0.502~0.789  0.072
IL-2 0.591  0.480~0.702  0.105 0.673  0.561~0.786  0.010  0.540  0.420~0.660  0.592
IL-4 0.568  0.459~0.678 0224  0.703  0.591~0.814  0.003  0.633  0.498~0.768  0.082
IL-5 0.645  0.538~0.752  0.011  0.624  0.494~0.755  0.069  0.590  0.429~0.750  0.270
IL-6 0.561  0.448~0.673 0283  0.774  0.680~0.869  <0.0001 0.549  0.387~0.711  0.531
IL-8 0.502  0.388~0.616  0.969  0.701  0.597~0.805  0.003  0.581  0.417~0.744 0318
IL-10 0522 0.404~0.641  0.700  0.792  0.688~0.895  <0.0001 0.513  0.338~0.688  0.871
IL-12P70  0.576  0.465~0.688  0.181  0.661  0.530~0.791  0.017  0.643  0.512~0.773  0.087
IL-17 0.621  0.514~0.728  0.033  0.635 0.512~0.757  0.046  0.528  0.389~0.667  0.721
TNF-a  0.615  0.508~0.723  0.041  0.715 0.592~0.837  0.014  0.592  0.448~0.735  0.244
IFN-a  0.759  0.666~0.853 <0.0001 0.810 0.703~0.917  <0.0001 0.518  0.339~0.698  0.827
IFN-y  0.645 0.540~0.751  0.010  0.875  0.798~0.953  <0.0001 0.672  0.554~0.790  0.034

5. g

ARTIs FEHAMFE[10] 5 B AA BB JF ARSI FT L, AR RRER NI R, SFEBBAR S
Y, (H)LE . B NG DR N BRI R H[12]. il 98 SRR v YL AP s, Hpg %
FILIR BT 5o AR N RII, il 98 S S A it 98 K8 ) Ll S48 A4 26 A il 98 SR Ak fi 46 28 L[ 71,
Yeon Jin Cho %5 A\ 1 BA il ¢ S J5 44 il 98 85 5 UL ) S AG 25 o538 g il il 0 B M Bm ek 1 S A8 (13 ] B 225
FEC PRI T 9% 5 200 T SRR G DA X 43, OB 5 R B O AR BR S5 I ACRE IR, 9 ARG AE 39.2 %,
— AT YR 7 KA, MEILE R RIRIEMER 2, WA IR IT RN, IR PRI A N 24 15 iR
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