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[Abstract] Objective To explore the clinical and pathogenic features of co-infection in children with pertussis.
Methods Children diagnosed with pertussis and completed multiple PCR detection of respiratory pathogens were
selected in Shenzhen Children’s Hospital from 2018 to 2022. According to the pathogen composition, they were
divided into pertussis infection group and co-infection group, and the clinical characteristics of the two groups were
analyzed. Risk factors for co-infection were anaylzed by binary Logistic stepwise regression analysis method. Results
A total of 208 children were included, with 64 cases in pertussis infection group and 144 cases in co-infection group.
Among 144 cases of co-infection, 106 patients (73.61%, 106/144) were co-infected with a single pathogen, and the
main pathongen was rhinovirus (63.21%, 67/106). Age >3 months (OR=2.262, 95%CI: 1.185-4.316) and wheezing
(OR=2.771, 95%CI: 1.177-6.522) were risk factors for co-infection in children with pertussis. Conclusions The rate
of co-infection is relatively high among hospitalized children with pertussis. Co-infection is more likely to occur in
children over 3 months old or with the symptom of wheezing.

[Key words] Pertussis; Children; Co-infections; Multiple polymerase chain reaction

Fund program: High Level Hospital Construction Medical Discipline Special (the First Phase of the Project)
Infection Department Construction Funds; Guangdong Engineering Technology Research Center for Accurate
Diagnosis of Children’s Infection (2021B295); Shenzhen Fund for Guangdong Provincial High Level Clinical Key
Specialties(SZGSP012)

DOT: 10.3760/cma.j.cn331340-20230703-00098



[& BR AT 98 2 A Ye i 27 4k 2023 4E 10 H 55 50 555 5 U Inter ] Epidemiol Infect Dis, October 2023, Vol. 50,No.5 -327 .

T H R — A G P A 5 ) W IS 0, A
H W% 655 B4 (Bordetella pertussis )51, ANJEJEHH
0 S RE TR Y P — 1 Bl AR A H i 4
ik T A% 49, G A R e PR 2 R B A P P o 2R M X
WK, AT XG0S AR Il R AR v R A, T R
JLAT i Bl = B A (il R R B H 28 ) & O H Al
JR Gy o A H MR G RS o T ORI
JE A g e R HET R N A B 5T G R AN
— P, AR LIIZ A H B B R L A XS
g, 1B 43 B HC il PR 3R B TR & IR 14 9 5L A g
S BRIV E H IR A RS 0 I DR R AR K 5 PRl R
8 D), DA i R TAR St 5%

MRE5FHE

— WX 5

¥ 2018 4F 3 H 1 H % 2022 4F 5 H 31 HAEW
Pilrh L2 B B A B A YT FLW R 2= 002 00 | H iR
JLAABETE . IABRTE : (DG ChEDLE & H %
W SR TT ) S8 E 2 AR PCR Kt A
H 0% 665 A7 A% IR ol % R A6t H I AR B ; (2) 7
A BE ] 52 BT IR IR A5 J5L R £ 0 PCR A, HEBR
B (1) IR RYERIA 5258 5 (2) 9250 3 Bodla Bk 2k 5 (3)
A S B, AN ST TR TT LR BE B A B &
DU HEHEH S R LE AR (BHIF)2017035 ).

= WSOT

1. BRI A

WA BB LR BE i I R BE k. DA AE B,
FEME N AR BRI I O s QI IR ARAE
FARTT GO, AL S S 75 1 Bk A G 8 AR L T
MRLT S oft | B ST WK i A5 IR AR S A BH
A Bt 5 2 5 ) % 14 W0 3 % M i S
A5 T B AR, B s 1) AR S O K A A
35 IO W0 30 975 JE A 22 . PCR RS I If 8 10 ) 530/ 350
CT 0 JUE R 8 LA K2 il o BE AR A (D2 /47 ICU
RIT

2. W W 38 )54 2 PCR A6

BILABER RS F A, 8 T-80 C
VKA ORAE T4 — PCR Kl 2019 4F 9 A iR H

A HL IR A2 W7 77 i (L0 ) A B ) A 7 Y I I T U
T P g T A A T G 0 3R 6, T A U ) o i A A 4
B9 B2 (ADV) e R 5 (CoV) (229E \HKU1 NL63
F1 OC43) A i ili 5 2 (HMPV ) | 8.9% % (HRV)/%
195 8 (EV) | B B3 2% 5 (InfA) (H1 WA HI-
2009 7Y H3 A ) | 2B 3 7 (InfB) | &l It ek
JREE(PIV) (1 A 2 % 3 AU 4 ) WP 38 7 M 35
(RSV) i ¢ SCJ5UA (MP) i 98 A< J5L A (CP) [ H %
457 P DRI B H R R TR (Bpa) . 2019 4F 9 H AR
JFH 7 D 1 O it 35 PR A B W) 2B 7 1) 13 R g
T IR £ B PCR KGN £, ml RS 95 D i
#& ADV .CoV .HMPV HRV .InfA (HIN1 ¥ % H3N2
WAL) InfB PIV RSV FEH5 8 MP #1 CP,

= Gy ik

K I SPSS 23.0 4t i 44 #E 47 £ 4 5 3 T 4
BT o THECFE R LU RORI 3 38R | 20 T BE A 3R 11 L 35
R xRS 5 1o BEORE R A b L E (M) Fi T 437 5L
(Q1,Q5) 7 AL Ia) AR A5 RERRG 56 s A
RAHrR H =0 Logistic B4 A8 7k, DL P<
0.05 HZERAGIFE X,

# R

— H H ORIR A R A

208 Bl E H % B JLH, T OH Al B L 2 64
B TR A YL A 144 ) TR A B R R 69.23%
(144208) . HHEEILH R G BY R 124 70.37%
(76/108) , % 1 L R 68.00% (68/100) , A e
i R AR ) 1 0 e 2 S R G i X (=027,
P=0.605),

TUE H IR A B A S A 1

144 ) H H iz IR A Hwom g iy B L IR
A 1 Al JER 106 1] (73.61% ,106/144), L)
HRV (63.21% ,67/106) RSV (10.38% ,11/106) J3 & ,
HAh 43510k CoV (8.49%,9/106) \PIV (6.60%,7/106) |
HMPV  (5.66% ,6/106) . ADV  (2.83% ,3/106) .InfA
(1.89%,2/106) Fl CP(0.94%,1/106) . &4 2 F K
DL b9 B 38 4] (26.39%,38/144) , H 1K 5% J5 4 #i
W1,



. 328 - [ o 30 77 905 27 AL Y 27 24 3k 2023 4F 10 55 50 %55 5 1 Inter J Epidemiol Infect Dis, October 2023, Vol. 50,No.5

T HHZEILRA 2 Fh R DL L B Ge (19 K H 1 B0
[ (%) ,n=144]

TH R 9 SR A K i %

HRV+PIV 6(4.17)
HRV+HMPV 6(4.17)
HRV+ADV 4(2.78)
HRV+RSV 3(2.08)
HRV+CoV 2(1.39)
CoV+ADV 2(1.39)
CoV+MP 1(0.69)
HMPV+ADV 1(0.69)
RSV+CoV 1(0.69)
PIV+InfA 1(0.69)
RSV+PIV 1(0.69)
HRV+CoV+PIV 2(1.39)
HRV+RSV+PIV 2(1.39)
HRV+RSV+ADV 1(0.69)
HRV+HMPV+ADV 1(0.69)
HRV+CoV+InfA 1(0.69)
HRV+RSV+CoV 1(0.69)
HRV+PIV+HMPV 1(0.69)
HRV+RSV+PIV+ADV 1(0.69)
At 38(26.39)

T HRV : 895 5 ; PLV . @l Y8 # ; HMPV . A il 5 7 ; ADV .
TR TR RSV PRI A MR 5 CoV s SREIRAT 15 s MP i 46 325 1
InfA ; P} 20 9 s

= A H O Al R 2 5 R R 21 0 I R
fiF g

HHMZIR ARG A >3 A LS & F e
HZ ol 25 A5 58 X (?=8.47,P=
0.004), M RFFAE 1, E H RZIR A R 2 i 210
Fefil s T H sl e ], 25 A% %8E X
(x’=5.46,P=0.019) ; K # Al ket AL A
FE it T FH K 1k 7 B 45 E B 2H R] Y LA 25 R X e g
2R L (?=0.25.0.61.0.02 .2.74 .1.08 F1 0.30, P=
0.618.0.436,0.900,0.098 ,0.298 F1 0.587), M L5 %=
SER R HH G AR A S E H R AR A
T J S R A%~ 9 5 B B X A il SCEE A R, R4
T8 C S HL 1 (CRP) (M I 1 40 B A 5 v Pk
20 FfL T S B B A T B 22 51 (°=0.07 . -0.66 Fl—
0.82,P=0.790.0.511 F10.412), W20 A B i s 7 AL B
BRI Je 2 s I LB, 2R TS IT ¥ 8 X
(°=—-1.72.-0.19 F1-0.51,P=0.085.0.853 F 0.612),

L2,

VU H R D TR A R 1 e P2 A b

W R T A Gt 8 AR i (>3 A i
iy ) S WEAE B G A S W] e 5 E H R A R
A A SN A A DA 3R (R B4 | 52 45 2 5 kA
CRP J175) #E47 7 JC Logistic & A3 (ax=
0.10,a 4=0.15) , BARAS S K 4n 2 3,

i 3 AR ) S B T RIR A 50 25 R R, >3
% (OR=2.262,95%CI ;1.185~4.316) il it & (OR =
2.771,95%CI:1.177~6.522) A F H IR A YL 1) 16
54 PS g

Wi

ULAE SR AN S E H IZIR AR R A X
B, TE 61.9%~T1.4% P s, AWK I E H %R
B HE BN 69.23% (144/208) , 1A B G 5
PLHRV &2 RSV Iz, SEWAMGE R A H %HE
LR A 0 R — 20, B H %R LS 1R A A R ek
e HHHE HZBIJLIRA B RS B HRE
U1 L Al o 0 T R e R LIRS AT R, R
WA H ARG G R B s TR A H x4, BiR
ARG R R AP A T A A 2 RN T H % L
WA Ty A I He e SRR 1Y 3R] e S AR A s
DyRE S ALA O,

O MR A B A 2 5 O 1 BB
PN, B A 40 I —TRE S R GE A H %
FAR R Y 5 H R A Y R TE I AR ™ R
T 3 25 TR OK R A 5 i E A H R R
A L 1 R LF ¥4 58 S R) 5572 1CU A B
B BB AR ST A B, M A H % LA IR T
JER G I i B L s B BRSO E
9o DS e J AN L 5| P R T S 5, i L
B itk EL I, £ 2 S S RE A 0 8 BT, DTG 5 |
BT A G 1w T R R R e 1
T I AU AR TR I DR S O AR VR YT E H R L
b AR B R IR, TS IR A R T g
I N 8 B2 B RS, AR50 R B H % B
SR 5 E H IR G IR 2 A R B S BH P A

g



Il B WA 40 24 11 e i 27

Z& i 2023 4E 10 A5 50 %55 5 1 Inter ] Epidemiol Infect Dis, October 2023, Vol. 50,No.5 .329.

F2 O HMZRARIH SRS

e ] LAY SE AT BB R AR AE HE A

I 19 53 4l

b Al YA (64 i) TRA RG] (144 1) X218 P
BAEB(%)] 32(50.00) 76(52.78) 0.14 0.711
>3 HE[51(%))] 28(43.75) 94(65.28) 8.47 0.004
AR I W[ (%))] 42(65.63) 73(50.69) 4.00 0.046
Wi P 437 A0E [ ) (9%)]

S 11(17.19) 29(20.14) 0.25 0.618

Wity J5, 9(14.06) 42(29.17) 5.46 0.019

it 12(18.75) 34(23.61) 0.61 0.436

K4t 19(29.69) 44(30.56) 0.02 0.900

i 4 e 21 47(73.44) 120(83.33) 2.74 0.098

L IET R 27(42.19) 72(50.00) 1.08 0.298

i it 37(57.81) 89(61.81) 0.30 0.587

W 4 6(9.38) 13(9.03) 0.01 0.936
3 5 A% 2 REAE 461 (%) | 1.49 0.475

T H 4(6.45) 4(2.84)

i i 5 2584 32(51.61) 75(53.19)

iy s FEUU Ml 4 26(41.94) 62(43.97)

JZ ;B [1>8 m/L{ 19l(%)] 5(7.81) 10(6.94) 0.07 0.790
L B[ 1x10%L, M (Qy,05)]

SR 17.70(14.51,24.04) 18.12(14.51,24.04) -0.66 0.511

H A 4 20.05(16.85,25.50) 21.30(16.20,29.38) -0.82 0.412

T EL 40 i 71.00(64.80.,75.93) 70.35(61.33,76.00) -0.53 0.599
ABEHR R, M(Q1,05)] 11.00(7.00,15.00) 13.00(10.00,16.00) -1.72 0.085
8 B KA d, M (Q1,05)] 7.00(5.00,10.75) 7.00(6.00.,9.00) -0.19 0.853
P A, M(Q1, 03] 20.50(15.25,26.00) 21.50(17.00,27.00) -1.19 0.233
FEBE B AL, M(Q1, Q)] 6 315.41 6 050.65 -0.51 0.612

(4 971.18.8 086.52) (5 027.66,8 000.96)
T3 TR ARG YT AE S B N 5 e, R, JE IO R B AR TR VR YT I AR IR Be i i H %

Wz {2 13 LR, B D) W IR A B G O, IR BGE
A <3 Aiie=1,>3 =2 ORI Eﬂﬂzﬁﬁiﬁé,&ﬁﬁ@ﬁﬁﬁfi
e o SR BE B 1 R A 0 SRR Y, 4R
CHEEN =5t se ﬁﬁ,ﬂiﬁﬁﬁiﬂkﬂ,/\&?ﬁuﬁﬁﬁﬂﬁ He B AE T nm
WO TR BAAQ A HFATE JE 5 =0, U 0B R =1, I s L i S =2 AR L 2R H ORR G R 2 W) 22 S RS
R A R =0, jt=1

/

fiE R 525 27 B AR Be KA 240 740 45 5 1 L
ﬁ%%##%#,ﬁﬂ&%@%mwﬂwwﬁﬁ
JL AT RE JE A R B IR AR IR, S R LAE T H R R
Je 1) 0 1 3A s JEU R e i) | X B O RN 3
B0 B AR i E

AREFFEHER >3 AR HE B %8 LE 2 5
TR A X 0T RE 2 T B BE R 4l L B SR AR
PEBUAAR EAE WSS, T AT B 00 S R G R A 58

SC, PRI A B i R RN T H R R A SRR 1 5 ﬂﬁ

— 5T
Zi LR, H O AR B R LR AR R

>3 F 1 A B o0 T H iz LR AR IR A R I e
%,H"“fﬂ%ﬂﬂﬁ\“&ﬁ*ﬁi‘ﬁll PR A1 L 7% 18 J2: 1
FEAETR A O 1 R RE SR AT I R 0 o
FH A RUNIRYT T S e LR B R, T
A5 o — T rpuG B BB IS, A TR — E R
BRPE, FEBEFEE R b M TR AN R A w4 Y



-330-

[ b A5 2 A% Ue i 27 2 s 2023 4F 10 A 25 50 4255 5 11 Inter J Epidemiol Infect Dis, October 2023, Vol. 50,No.5

22 T PCR A I 35X G A I 0 02 3 DA, LA A
T E) o B S AR AL, (H R B A P 22 57 X T RE
S BRI R AR A R S R T R 25
RISEZE A {4 WA (7 4 o 5

fEEFRRAIA SO IS0 B R A ST AT R i
T A < ST BCHR A GEH A0 s ARG IR B AR S RBAR S
Ak B - 5T e SO B A 4

Z % x #

(1] BEIFpE, TENAR, o R, St AR A H A I RAFIE)]. o AR BE
ARk, 2022, 102(30): 2384-2388. DOI: 10.3760/cma.j.cnl12137-
20220506-00994.

[2] Jiang W, Wu M, Chen S, et al. Virus coinfection is a predictor of
radiologically confirmed pneumonia in children with Bordetella
pertussis infection[]J]. Infect Dis Ther, 2021, 10(1): 335-346. DOI:
10.1007/s40121-020-00376-5.

[3] Correction: Epidemiology of pertussis related paediatric intensive

(ICU) 1997-2013: An
observational study[J]. BMJ Open, 2016, 6(6): e010386c¢orrl. DOI:
10.1136/bmjopen-2015-010386¢orrl.

[4] FEREW], EFWERBIR SE. LB E H A B I R BT 5E).
rprE S HTLRR4 G, 2018, 33(9): 712-716. DOI:10.19538/.ek2018
090613.

[5] Bellettini CV, de Oliveira AW, Tusset C, et al. Clinical, laboratorial
and radiographic predictors of Bordetella pertussis infection[]].
Rev Paul Pediatr, 2014, 32 (4): 292-298. DOI: 10.1016/}.rpped.
2014.06.001.

[6] HhARBE s LRL oy el ] (AR LR A AR ) R 2 5 2
HELE T2 W SRy @i ()], AR LR AR 2017, 55
(8): 568-572. DOI:10.3760/cma.j.issn.0578-1310.2017.08.004

(7] SZWeRe, /e, 22040, 2. A O A IR (9 11 H R AL
I R RFAIE 55 98 E 46 AR A [D]. op G 4 g R A 5, 2020, 31(8):
1089-1093. DOI:10.3969/j.issn.1673-5293.2020.08.021.

(8] UMk, EFN, FME, S L A H IR A R R 2 4B
16 16 R 2 A3 W (], 2 BLBE 2%, 2022, 43(11): 1285-1288. DOI: 10.
3969/j.issn.1000-0399.2022.11.009.

(9] 7 S, K M AT, 557 H I 0 R 5 D I G T i R
L% 52 50 5 A R B PR AR, A S 50 R R S e 0 2% 55
(L Fh), 2019, 13(2): 152-157.DOI: 10.3877/cma.j.issn.1674-1358.

care unit admissions in Australia,

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

2019.02.012.

Tao Y, Tang M, Luo L, et al. Identification of etiologic agents and
clinical characteristics for patients suspected of having pertussis in
a large Children’s Hospital in China[J]. Ann Transl Med, 2019,7
(18):443. DOI: 10.21037/atm.2019.08.85.

Lamrani Hanchi A, Guennouni M, Rachidi M, et al. Epidemiology
of respiratory pathogens in children with severe acute respiratory
infection and impact of the multiplex PCR film array respiratory
panel: A 2-year study[J]. Int J Microbiol, 2021: 2276261. DOI: 10.
1155/2021/2276261.

Wi, e vl e, A5 BT H R A R Y 90 191 X BRAE 5
[J]. ez FLRHIG IR 2% 4%, 2022, 37(24): 1888-1894. DOI:10.
3760/cma.j.cn101070-20220722-00892.

AT RN AR, 4 65 i | H % B L e s S 8 B 4 B
[J]. KH:BEZY, 2012, 40(10): 1051-1053. DOI:10.3969/j.issn.0253-
9896.2012.10.028.

Fonseca-Aten M, Okada PJ, Bowlware KL, et al. Effect of
clarithromycin on cytokines and chemokines in children with an
acute exacerbation of recurrent wheezing: A double-blind,
randomized, placebo-controlled trial[J]. Ann Allergy Asthma Immunol,
2006, 97(4): 457-463. DOI: 10.1016/S1081-1206(10)60935-0.
Numazaki K, Chiba S, Umetsu M, et al. Etiological agents of lower
respiratory tract infections in Japanese children[J]. In Vivo, 2004,18
(1): 67-71.

X 2, R VLAY A bt M X A i R R U
e RS s (], ST LR R 2% 38, 2002, 17(3): 177-179. DOL:10.
3969/}.issn.1003-515X.2002.03.009.

Gokge$, Kurugol Z, Sohret Aydemir S, et al. Bordetella pertussis
infection in hospitalized infants with acute bronchiolitis[J]. Indian
J Pediatr, 2018, 85(3): 189-193. DOI: 10.1007/s12098-017-2480-4.
Frassanito A, Nenna R, Nicolai A, et al. Infants hospitalized for
Bordetella pertussis infection commonly have respiratory viral
coinfections[J]. BMC Infect Dis, 2017, 17(1): 492. DOI: 10.1186/
$12879-017-2567-6.

Cosnes-Lambe C, Raymond J, Chalumeau M, et al. Pertussis and
respiratory syncytial virus infections|J]. Eur J Pediatr, 2008, 167
(9): 1017-1019. DOI: 10.1007/s00431-007-0633-6.

WEFF R, A5mAE. TAE A H 02 W R PR T XU K 3 B o it
JE[J]. s FLEHIG K 2% 25,2019, 34(22): 1681-1685. DOI:10.
3760/cma.j.issn.2095-428X.2019.22.001.

(ke H #1:2023-07-03)





