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B LML AREAS T AT A6 2] 9 T90955 AR T Pk, IgM B PR 5.30% . i 22.16% ()L g 2 — i,
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11.72% 5 i AR (CP) FIR A EE (ECHO) FAIG, 00000 1.32% ., 1.25% . AFIRIR IgM FH S 2
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Distribution characteristics of common pathogens in pediatric respiratory patients in Huanxian area
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[Abstract] Objective To analyze the distribution characteristics of 9 respiratory tract infection pathogens
in children with common pediatric diseases in Huanxian County, Gansu Province, and provide scientific basis
for disease prevention and control, clinical diagnosis and treatment. Methods The immunoglobulin M (IgM)
antibodies of 9 pathogens of 2 645 children admitted in respiratory department of Huanxian County People's
Hospital from October 2020 to September 2021 was detected by magnetic particle chemiluminescence method.
The distribution differences of IgM positive rates among children of different ages, genders, seasons, and clinical
diagnoses, as well as the characteristics of single/co-infections were analyzed. Results There were 33.27%
(880/2 645) of the children with IgM antibody positive confirmed, with an overall positive rate of 5.30%. Among
them, 22.16% of the children were with single-infection, with a combined infection rate of 11.12%. The IgM
positive rate of Mycoplasma pneumoniae (MP) was the highest at 20.30%. The second was adenovirus (ADV),
with a positive rate of 11.72%. Chlamydia pneumoniae (CP) and Echovirus (ECHO) were the lowest, which were
1.32% and 1.25%, respectively. There was significant difference in the positive rates of IgM among different
pathogens (P < 0.05). However, there was no significant difference in the IgM positive rates among influenza A
virus (AlV), influenza B virus (BIV), respiratory syneytial virus (RSV) and coxsackie B virus (CVB), as well as
human parainfluenza virus (HPIV), CP and ECHO. The positive rates of IgM antibodies against 9 pathogens showed
significant differences in distribution among children with different seasons, clinical diagnoses and infection types
(single/co-infection), but there was no significant difference in distribution among children of different genders and
ages. There were significant differences in the distribution of infection types among children in different seasons,
while there were no significant differences in the distribution among children of different genders, ages, and clinical
diagnoses. Conclusions Nine IgM antibody tests for pathogens contribute to the etiological diagnosis of pediatric
diseases and provide a basis for the prevention and treatment of common diseases.
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F R, AT & 2R s, e L0
SR [7] — ol S (AR P ] FE L b i R B AN
A AR, (] Bsf £ LICHE IE BRI AE AR, 25 I R 12
WIS S DRI ME T TR BB X RE ST AT RE G IS 1
L[] PRV B3 SR , S I ATLAAR 15 R — 2540143
DR A T L TR 3 7 A AT P B R 1 1
AWFFER], WP E R SR S L R DR A7 A
SRt L I S SRR A A TR K
Ji 5 (influenza A virus, ATV ). B B8R 25 (influenza
B virus, BIV), A &Il ¥t &4 8 (human parainfluenza
virus,, HPIV )| Ji%5% 8 (adenovirus , ADV )., ili 98 37 J{A
(Mycoplasma pneumoniae ,MP ), 1] ¥ % (Echovirus,
ECHO ), PEI 35 & % 5 (respiratory syncytial virus,
RSV), fili & &< J7 A ( Chlamydia pneumoniae, CP) Fl
W E2ar B 4155 (coxsackie virus B,CVB)9 ﬁ:( 12-14]
IR T S A SRR JS LR R 22 Tk 7 A e A S8
I AR 3 4 B SRR D ATV,
BIV, ADV ., MP %% TgM B4 nf fE i 4L FL49 (1 8 p9)
B, DRI TgM LA 7Rk U bR 1 AR
FELEPE 2 645 GIRFI B2 BIUE MBI 4, R
FHRERORLAL 27 GG I 9 T I 02 T8 JELAAS 1M,
G325 I B AR TE A [ 1 531 L AF 1% £ L L B AN W] 2=
TGRS RS G i oA, IR AT
1 #EFGE
L1 BFFEXT G stk Wk 20204 10 A 1 H—
2021 49 A 3 HARBEMFIREL 2 645 Bilhi2 L5t
KR T 1569 61, ok 1076 f)5 4R 0~ 13 %,
P17 (2.28£2.18) % o MRAEAFR 73 Ao A= LA (0 ~
28 d) EILWI(>28 d~ 1 %) AL ( >1~3 %),
ST (>3~ 6 2) M (>6~13 2), %
WAL 3 ~5 Al i, 6~8 HinhEE. 9~
11 A Rk 12~2 A A& ImIKi2Eor
Sy b PR T SR T R T R | R A A AE
Ko WL 1, AW AR R BEAHEHE (Hit S
20220510), BILEE A RIS R EIF A IES 5 .
1.2 ARSI VI-200 RE ORI K s o
BrA i B A6 st DR A TR ROy A PR 7 5 s
BREE 1 (immunoglobulin, Tg) FLAK 7] & (ATV-
IgM . BIV-IgM . HPIV-IgM . ADV-IgM . MP-IgM , CP-
IgM . RSV-IgM , ECHO-IgM £ CVB-IgM)#4l F Jb 5L
DURA: ) TR A FRA 7

R1 2645 BIREOURRE BRI EARFHE

ey il G L % itk
BAREE () (g || EFRIE ) (a0
PERn 1569 593 || HZE 612 232
Lok 1076 40.7 2z 234 8.8
B LI 67 25 || Bk&E 810  30.6
2L 926 350 || &%F 989 374
1)L 808  30.5 || [IEmEIE YL 484 183
2EHR AT 704 266 || FIPHZERYE 1462 553
2413 140 5.4 || kKt 307 116
HAh 392 14.8

1.3 IMIEFEARSE  SRERILEIEFIKIN 3 mL &
FIB N B2 R M, PL 3000 g # L 10 min 53
B AL , T -20 CARAEAH

14wk 2% AR G U0 R TR b
KA HERS e hn s A Zs R, i RE
ARG 1210, HRETRCR A2 K G e 43 B
{RPEAS NG 5 Fn S pnifE i 2 A shlRl A Bk
W RE K I 45 5 =20 KU/L 10 Ky B .

1.5 Gt BRI (%) Fm R x
K%, 27K Vo A a3 bR H Z #6555 (Bonferroni
KIE ). P<0.05 hZEFA ST X o R Graphpad
Prism 9 #4224

2 #£R

2.1 IgM K I B pA BHE A 2 645 R L
il 1261 £ 9 U JEAA TgM P AR BH PR A, SR
PR3N 5.30% ; JLAG I H 880 (Il B YL &, A R
H 33.27%. MP (1) 1gM FHPEREA & b i e, Ll
ADV, CP 1 ECHO (i Figfii. W3 2. AN[El )ik
IgM PR A 22 S A et 2 L (P<0.05),/H
AIV 5 BIV, HPIV RSV, CVB,BIV 5 HPIV, RSV #il
CVB, HPIV 5 CP, RSV, ECHO F1 CVB, CP 5 RSV
A ECHO, RSV 5 ECHO #1 CVB &2 704511
27 Y., AIV,BIV, RSV fil CVB, LA} HPIV, CP FiI
ECHO [ TgM FHM: R 22 R g it L.

K2 2645 F1E)L 9 BUHFREK IgM #7145 58

oA BEPEER (9% () Ak (%)) | sk PR (% () S (%)
ALV 2.53( 67) 531 || MP 20.30(537) 42.59
BIV 3.10( 82) 6.50 ||CP 1.32( 35) 278
HPIV 1.85( 49) 3.89 || RSV 2.38( 63) 5.00
ADV 11.72(310) 2458 || ECHO 1.25( 33) 2.62
CVB 3.21( 85) 6.74

e IgM O BREE A M, ATV A RUFEORRE, BIV B R
R TR, HPIV Jg AR ER TR, ADV N IRREE, MP Jyfili 48 37
1, ECHO 32 RT3 , RSV NI IHE A M5 , CP il 48 4R JLiAR
CVB WH[E=ar B 419075

2.2 IgM K FHPERRAS B PE R A A FRAE 1261 1)
IgM FHPERRAS Hr, B 757 6y, 5 60.03%, 9 TG 5
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R TgM BH: R AEAS [RIPE S B L 895046 22 S5 T 4e 1T
2 (P>0.05). W% 3. 880 filffiz L B ik
522 5], i 59.32% , A5 JERGLAEAN AP S 2B L ) 43

h2E R TG 277 L (P>0.05).
®3 9 TREREM IgM #& PR EAR A B9 1% 51 4> 7R 451
e (f51)

SIAN [T HeAE 95%CI
AIV 40 27 1.016 0.620 ~ 1.666
BIV 42 40 0.712 0.459 ~ 1.106
HPIV 24 25 0.653 0.371 ~ 1.150
ADV 194 116 1.168 0915~ 1.491
MP 322 215 1.034 0.852 ~ 1.255
CP 19 16 0.812 0.416 ~ 1.586
RSV 43 20 1.488 0.870 ~ 2.544
ECHO 22 11 1.377 0.665 ~ 2.851
CVB 51 34 1.030 0.662 ~ 1.600
&ir 757 504 1.058 0.906 ~ 1.236

o IgM RS EERER T M, ALV 5 A BUREGR 2R, BIV S B 73R

JEIGTE, HPIV A BIWEN T , ADV MIRAEEE , MP i S A,
ECHO fmﬂﬁa RSV MK IE A Hsi 2 , CP ijﬂﬂiﬁéﬁkﬂiﬁi.CVB
HHBEAT B 4R HE, 95%CI N 95% AI{EIX [H]
2.3 IgM KR BHPE SR RIS S A RRIE 1261 13 1M
FHPERRAS B2 LI & e, A 33.86% , Hik 4l
JLIA, M 31.64%, 8 A LI AN 22 i 1 324 5 R8I
880 il B L, 2L Hedse i, b 33.07%, H
WRH L, 8 31.02%, #AE ) LT A2z 18 1135 6 L
iﬁ,ﬂi&o JL»%‘:_{ 40

FT 4 9 TURIEM IgM &N PR HEARZS B9 5 64 53 T 4 AiE

Ptk (9 ()

PRI FE L BUL UL R s xCfE P
(n=67) (n=926) (n=808) (n=704) (n=140)

AV 149(C 1) 1.51( 14) 2.72( 22) 3.98( 28) 1.42( 2) 10.96 0.027
BIV  000( 0) 1.62( 15) 3.71( 30) 4.40( 31) 4.28( 6) 14.54 0.006
HPIV  597( 4) 1.30( 12) 1.86( 15) 0.99( 7) 7.86(11) 38.44 0.000
ADV  746( 5)13.61(126) 13.86(112) 8.81( 62) 3.57( 5)22.70 0.000
MP  26.86(18) 18.90(175) 17.57(142)21.02(148) 38.57(54) 35.73 0.000
cp 149C 1) 1.73( 16) 1.24( 10) 1.00( 7) 0.71( 1) 2.20 0.699
RSV 0.00( 0) 3.02( 28) 2.60( 21) 1.85( 13) 0.71( 1) 5.98 0.201
ECHO 149( 1) 1.62( 15) 1.48( 12) 0.71( 5) 0.00( 0) 4.86 0.302
CVB  298( 2) 2.81( 26) 4.33( 35) 2.84( 20) 1.43( 2) 5.50 0.240
)

At 47.76(32) 46.11(427) 49.38(399) 45.60(321) 58.57(82) 3.29 0.510

o IeM oM RIEEREE T M, ALV O A U TE, BIV Oy B 2
R, HPIV i A RIMESR 3%, ADV MR EE, MP M fili 9 37 5
M ECHO J3R A, RSV JgIEaH A MU EE , CP Wi 48 A< JFUAA
CVB M52 B 4154

AR J LA LI ATV BEVE R, 7R 2r 1
R IR IR, 24 A FRAIR (P<<0.05) 5 BIV BH: %
Bl A A R I B, 7R 2R 8 AT A A 8 30 B s (P<
0.05) ; HPIV Ffi4FE i AZ fb a3k “w” B, ARy
B LA A AT, 2 I B (P<<0.05) 5 ADV
R R AT M, B LI A2l LI B e, 2 0
AL (P<0.05) ; MP Fifi4F 4 14 K SE R I T, 4 LI

RS, F R (P<0.05), ANFEAEBLR) CP.
RSV, ECHO, CVB [HIERZ R gt m L (3
P>0.05), (HFEAFIE K 2 PR ILE 1,

40.0
30.0F
20.0F

—o— AIV

o B T o
Sl / —a HPIV
> —— ADV
£ o.0F —— MP
S 40r ——CP
250l —8— RSV

2.0 —a— ECHO

L5k —— CVB

1.0

0.5F

0.0 L L L

BRI BILM AN R R
TE 2 AIV N A BURUEGHREE, BIV A B BUESR 2R, HPIV N
R TE , ADV SBRGTE , MP Hfili 6 5K, ECHO
BlEE, RSV M IEIGE & B@ﬁﬂ, CP MR AT,
CVB WHIEE2 B 410567, IgM A sk & M
1 9 BisEfk IgM PR REER 2 ST
2.4 IgM RGN BHAE 2R =4 A REE R [RI 2T
TaM AN L BHME R 4 24 S A it L (P<<0.05),
MEZ5KE XFWKREFY TG IT¥E L ()
P>0.05), 9 U JEAA TgM A6 I BH M bR A i Z= 15 2
258 G2 L (P<0.05), TEHEZIEGY 5 i
S MP (63.30% ), H:k BIV (16.49% ) 5 3 25
Ue b B E I MP (58.47%) 5 Fk 2R 5 He B i
A4 MP (36.31% ), i ADV (22.76% ) ; 225 Ja%j%
i H R i 52 MP(36.69% ) F1 ADV(36.35% ). W35 5.

£S5 9 TUREME IgM HNIBHEAR AN Z T 9 T iSE

PR (9% (1)) )
MR K eSS R &%  x'fH P
(n=612) (n=234) (n=810) (n=989)

ALV 1.63( 10) 043( 1) 1.85( 15) 4.14( 41) 18.15 0.000
BIV 5.06( 31) 556(13) 272( 22) 1.62( 16) 20.20 0.000
HPIV  1.63( 10) 4.27(10) 3.58( 29) 0.00( 0) 179.00 0.000
ADV  098( 6) 299( 7) 10.37( 84)21.54(213) 179.00 0.000
MP  19.44(119) 29.49(69) 16.54(134) 21.74(215) 39.67 0.000
cp 0.00C 0) 085( 2) 234( 19) 1.42( 14) 1515 0.002
RSV 065( 4) 043( 1) 3.83( 31) 2.73( 27) 19.50 0.000
ECHO 033( 2) 128( 3) 1.60( 13) 1.52( 15) 5.64 0.131
CVB  098( 6) 5.13(12) 2.72( 22) 455( 45) 18.90 0.000
& 30.72(188) 50.43(118) 45.56(369) 59.25(586) 125.84 0.000

FE < 1M R Sye BRE M, ALV O A B3R 28, BIV 24 B TR
B, HPTV R AR FESR 2R, ADV RS2, MP g fili s S5k,
ECHO A& AR 2E , RSV AW I 4 Ok 2 , CP M fili R A A, CVB
MR B 41

ALV [ TgM G I BH 1 26 5t e B s TH e 34, |

B & B R, BT AR T 5 BIV O B
L B R B A HPIV 58T R
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RS, AR TR, FRRZ, AR
ADV £ EJHES L 7B X F g i MP
RO (BN PR R SR SN S e oY &
% ; CP L JeTHm Rt Ik R IE(H, & TR T
R RSV i HEFF, KB RIIR IR (E, & FHH
i ECHO 7ERk & F 457 7 Bk A T2
BB ; CVB BIeTHR T HEY FR K, 250
WEfEL, Bk 3= P RS & Z L BIA— (. WK 2,

30.0

25.0F

2.0

15.08 —— AIV

Tt —&— BIV
= sob —a— HPIV
~ —¥— ADV
¥ 60r —e— MP
£ o404
= —e— CP
Z 2.0 —8— RSV
& a0p

—a— ECHO

1.5F v~ CVB

1.0f

0.5k

0.0 & : :

F " e =S
ALV A A BUGUEYRTE, BIV R B BIRESHRE , HPIV
NRIREIREE , ADV BT, MP Wil 2 S JF4K , ECHO
B ATHEEE, RSV 9 MPIH A I ER  CP WA & AR B,
CVB BB B 410575, 1eM sk & 1 M
B2 9 IUREME IsM FEIEZENET 9 IHE

2.5 IgM KR BHME R IG RIZ Wi i 2255 880 141
izl 19.66% R FIFIGIEEEY, 56.93% KT
WP B RS, 10.45% N A HEIR , 12.95% Fy HAh %
o O TG A TgM AGH FHA: 2R A Il IR I2 W7 432545
HESAG TS X (P<0.05), % I8 B L 1Y
HPIV-IgM BH M 5 b5 = AR o3 LA b 7 R g
W B YL B CP-1gM FHAE 5 b5 A b i 22 396
FitEE X (3 P<0.05), W3 6.

R 6 9 TURBEMRET IgM BE IR RIS B 4 7o 45 1E

BEHERR (9% (f]))
TRIE | gt FIRGERE  RHA Hfy, 1 fE PfA
(n=484) (n=1482) (n=307) (n=392)

ALV 248( 12)  2.53( 37) 195( 6) 3.06( 12) 0.87 0.834
BIV 413( 20) 2.87( 42) 391( 12) 204( 8) 4.10 0.251
HPIV  1.65( 8) 144( 21) 195( 6) 3.57( 14) 7.89 0.048
ADV  14.88( 72) 11.76(172) 9.45( 29) 9.44( 37) 8.17 0.043
MP 22.52(109) 20.86(305) 19.54( 60) 16.07( 63) 6.20 0.102
cp 0.83( 4) 116( 17) 326( 10) 1.02( 4) 1027 0.016
RSV 207( 10) 2.07( 38) 130( 4) 281( 11) 235 0.504
ECHO 145( 7) 1.16( 17) 098( 3) 153( 6) 0.68 0.878
CVB  250( 12) 3.15( 46) 326( 10) 4.34( 17) 245 0484
A1 5248(254) 47.54(695) 45.60(140) 43.88(172) 37.58 0.038

o IgM R REERER 1 M, ALV O A BUESR EE, BIV O B AU
R, HPIV S AR ER B2, ADV S U 88, MP R Jiili 48 32
1, ECHO ¥ AR EE, RSV RIFIGE G MO EE , CP Al 98 A<k,
CVB NFIEEE B 4157

ATV-IgM 7E &t LA PHME R AR A, FoAbRE IR
JUtRcEy 5 BIV-IgM 7 PRI E RS R A AR L BE A
by, AR LA s HPIV-IgM 76 AR A
JLH B R f i, HLAY 3 A IEAREF 5 ADV-IgM 7E %
PRI AR B LA BH SRR, P E YL 8L
ey 5 MP-TgM 7EELARE IR LA BHIE SR A, IR
R LA 5 CP-TgM 78 _E DI E R L BH
PR AL, KR LR s RSV-IgM 76 & U8 LA FH
PERAR, oA 3 L IEAFE T ; ECHO-IgM 745 41 /&
JLHR B AR IEARFE - s CVB-IgM 7E | PP 8 SR L i
L PR RS, AR R Ui . DL 3,

25.01

20.0F ’\’\.\’

15.0f

10.0 ‘\‘\v—v —o— AIV
~ 30r —=—BIV
= —a— HPIV
i 401 —v— ADV
§ 3.0k M
S —e— CP
&0k —8— RSV

2.0 = —a— ECHO

1.5F —— CVB

1.0

0.5F

0.0 ! ! ! !

NP TR R Jite

s ALV O A RUFEGRNTE , BIV N B BURRGREE, HPIV
NRIFESREE, ADV R EE, MP Rl RS2, ECHO Ry
WAL, RSV NIFIGE & IS, CP il g A< JiiA,
CVB WHTE%4T B 4195, oM S HE sk M
B3 9 IfEEK IgM PR RAIG RIS B 2 T i

26 P—55IFRGLIEAI G 2645 )L
880 i Ay B —al A5 I HAd S S A 1M BHME: | 3y
33.27%; Herh 586 112 F—J e (FHPER N 22.16%),
294 A A IR G (FHPER 11.12%). WA 7. 675 30
Rl (2.84% ) AEAEA TGy, b B A AR 5 T
&L 5 76.53% 9 T S A A T BH P A A 1) e e
FA A 2 A Gt 2E & L (P<0.05), ADV-IgM.,
MP-IgM ., F1 CVB-IgM 7EP 5311 26 7 A et 24
X (P<0.05), AIV-IgM , BIV-IgM , HPIV-IgM , CP-IgM ,
ECHO-IgM F1 RSV-IgM 7£ P4 Hh 4341 22 5 T4t 12
H X (P>0.05), AFEPER] A S ILHR— /&
FpR g2z BTG 2EE (3 P>0.05), (A4 Ik
YRR IRAT (4.76% ). ANFIZEATH— / G5 IFRK
P i R A G E L (P<0.05), Hirh & 24 F
SRR A f ey (42.82% ), Bk (36.14% ) H 7% (22.58% )
W2, H 2 (13.58%) Fefife Ho— /G I YL AE A ]
Rz L LA 2E R e g4 2 L (P>0.05),
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R7 9 TUREMK IgM N PHIEFR AR R K B S 4T

TSI (PR / BB

| 2

B e e e X PH
AIV 25/ 561 42/ 633 2.386 0.122
BIV 40/ 546 42/ 633 0.188 0.665
HPIV 22/ 564 27/ 648 0.051 0.822
ADV 120/ 466 190/ 485 9.954 0.002
MP 311/ 275 226/ 449 49.236 0.000
CP 14/ 572 21/ 654 0.606 0.436
RSV 24/ 562 39/ 636 1.870 0.171
ECHO 9/ 577 24/ 651 5.021 0.025
CVB 21/ 565 64/ 611 17.357 0.000
,‘é\i‘l‘ 586/4 688 675/54 00 0.000 1.000

1 IgM A RREERTR 4 M, ATV 4 A BB E, BIV 4 B A1
SR, HPIV W AR FUEORRE, ADV MR, MP W% 25k,
ECHO H# AT, RSV AIIGGE & I , CP R4 A5, CVB
RBEA B UL
3 Tt

TE 9 T AR 1M A, MP-TgM 114 PH4: 6 i
fa, HK O ADV-IgM ; BHPE (5t , MP 3k %) 42.59%,
ADV 2} 24.58%, 5 & P 19 9 T JRLAAR 1M A4S ) AF
¥ MP Al ADV J2& 5 SOV W R g% 3 2205 SRR 1)
ZEBZEMT A HESE R WL, BIV, RSV (B &5
FeL i g (HASBFSE T ATV . BIV, RSV . CVB ., HPIV .
CP Fl ECHO B FHME: 5 tE 388, H2E R RSqit2# &
Mo bR R A AT AR (A A R A
5 RS B AN AR AR AR Ak , wk BB ) S ER
Ao JEAAR , i PR Ml X 2 S e 3, W B — 2D
Z O IFGT FHESE , fina Wi

H i A W 58 IE 52, A 22% ~ 64% W LA 7E
eI R N 1 8 T P e B T A A A L )
11.12% B 530 Afr & IR e st 5 Lol &ik 53.53%. i
AESRPENE BB 1A S I 2l T e i A e
HE R ARG, (EL 45 I TR IO L] 22 S AR A 1020
AR AL IFERY R R, FERIL, 52508
F—E L RS A IR YR 2 RS
B, 5N 2R L o Wi EIAK
DS BHPE R SRR AL B L i 2 R A G E &
S, HAS TR AR FEAR IS 43 A E3RIUARTR] . A [R] 2
T H O T T ARG BE PR 22 S A R AR 4% 10
o AR TE ZR 1 40 A L RIA S 9 T0Ui JEL A DU FH
PRI IRIZWOK T L 22R A S8 X, FEE
IUAENT R IR AAM s Lo DL 458 5 250
FELE—E 1P 9 TR IRA 1M BT T
DA K RS o S LIR R 0 SRR T RO g A D o LRk
B WL A TS AN TG B R
bR e S (O N e IERUIEN

S 30k

1

20

21
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