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Clinical significance of codetection of the causative agents for acute respiratory tract
infection in hospitalized children
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Kwi Sung Park’ and Eun Hee Chung, M.D.
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Purpose : To determine the prevalence and clinical features of codetected respiratory etiological agents for acute respiratory

infection in hospitalized children,

Methods : Nasopharyngeal aspirates were obtained from hospitalized children with acute respiratory infection at Dankook
University Hospital from September 2003 through June 2005, Immunofluorescent staining and culture were used for the detection
of respiratory viruses (influenza virus [IFV] types A, B; parainfluenza virus [PIV] types 1, 2, 3; respiratory syncytial virus [RSV];
adenovirus [AdV]). Polymerase chain reaction (PCR) assays were used for Mycoplasma pneumoniae (MP) and Chlamydia
trachomatis (CT) detection, and PCR and culture were performed for enterovirus detection, Acid-fast staining and culture were
performed for tuberculosis detection, The demographic and clinical characteristics were reviewed retrospectively from the patients

medical records,

Results : Evidence of two or more microbes was found in 28 children: RSV was detected in 14, PIV 3 in 10, AdV in 10, MP
in 8, PIV2in 8, CT in 4, and PIV 1 in 3, Codetected agents were found as follows: RSV+PIV 2, 6 patients; AdV+MP, 4 pa-
tients; AdV+PIV, 3 patients; RSV+MP, 3 patients; PIV 1+PIV 3, 3 patients, Distinct peaks of codetected agents were found

in epidemics of MP and each respiratory virus,

Conclusion : The codetected infectious agents were RSV, PIV, AdV, and MP, with distinct peaks found in epidemics of MP
and each respiratory virus, Although advances in diagnostic methods have increased the prevalence of codetection, its clinical
significance should be interpreted cautiously, (Korean J Pediatr 2009;52:661-667)

Key Words : Codetection, Respiratory tract infection, Virus, Mycoplasma pneumoniae, Child

Received : 29 October 2008, Revised: 1 December 2008
Accepted : 12 January 2009

Address for correspondence : Eun Hee Chung, MD,
Department of Pediatrics, College of Medicine, Dankook University,
San 16-5, Chunan-si, Chungnam, 330-714, Korea

Tel: +82.41-550-3937, Fax: +82.41-550-6590

E-mail : ehchung@dankook ac kr

20054 H| 55 Xp 2~Ofubets| FA|Et=CiE| Fod wiEE

0| 9= 2008AE THRCHSE CHSieITH|O| X|USR HTER

B

7= 257 #aEE Y2719, respiratory syneytial virus (RSV)
ol9]o] influenza virus (IFV), parainfluenza virus (PIV),
adenovirus (AdV) 50| a3 9clo] @} dAgolo e s
pneumoniae’} 717 &3k AlitA wl®@ el ¥lo] HAT Myco-
plasma pneumoniae (MP)% 3H57] Hlge] Fo d9lozl &
g s-2vete] A5 s dEF B ookl 54 olste] ol
M= MP el A Ee] Frbeta A, F: ATl oshd
25419 A A3 G54 HEor JUF AololA L A
A3} 2714 o] el Agle] wHAE B4-E 30% % HiHA
o, 3F7) nole] 2 -4 el Hwkel] wpolel s ik o]l F T
S

1\

ol

F

i

H S 2 Polymerase chain reaction
- ) -
Lol Far”, olelg AAPTE S
=

=
Fe AJAH FEHZ ek E2 H]&o] HauH i rh o]e] &



EJ Roh, YP Chang, JK Kim, et al

AREE 2ol el $4 557 2ol Aow FRAZ o

=]
gt 1 5o e Gofran

3l 1,:_7 Oc]

1. 00 &

20039 9€5-H 200
o §4 387 e

o=
NEAE 2R ol I3

2. AA MF A =5 2| A2 AHAL

FY F JAg v 57 vlolel s HAME 3]
H|¢l1% F<l(nasopharyngeal aspiration)s o] #AAS =338}

£ 9 T FHEE A FE7)d AAAR] F Fho}
Ea 2 5-7cm A% AYSd T 2% 60-80 mmHg
skl FSJste] wQlFAS AAATE 5F7] Hhol 212 (adeno-
virus; AdV, respiratory syncytial virus; RSV, parainfluenza
virus type 1, 2, 3; PIV 1, 2, 3, influenza virus type A, B; IFA,
IFB)el W8l immunofluoresence technique (IF)ell €3 313}
HjF AALE Aldeldal, -70TCel BaEo] glE HlF FA &
A enterovirus ol st PCRY vl FAAME Al %“é
9] Mycoplasma pneumoniae (MP) 7S ls7] ¢l &4
o] MPel W3 A2 ZA5}e(Serodia-Myco II°, Fu31reb1o
INC, Japan) @&AH7171 1:640 o1 &2 4u) o/ A G 4]
Fdo = AQoJstgion, JF HeHAthroat swab)E &3 MP
PCR (NeoDin™ PCR kit, V199, Korea) = Ala)at%ich B8k v
1% FAEA Chlamydia trachomatis (CT) 3ol w3k
PCR (Absolute™ PCR kit, Hto] 2. 41% Korea)S Alaatsitt.
Adlo] A= ol = G5 At A Gk = A )
FAAL, 18]la Mycobacterium tuberculosis (Th)ell thg PCR
S AT Al s xdely] fa) o S AANE, F
FHo] gl Fololde FFH wjF HFALE AdEAT o] T 2

A ol gel A o e A9 FRAZlGL Aolsh

j&
ol

3. SHYHY

A8 48 93 A4 2= SPSS version 12.0 (SPSS Inc.,
Chicago, IL, USA)S Ab&-3lom 24 o] 3o} 24 w|Tt 3}
o} Alolell TEF7] Y9l AR5 FHAE WE Aol7t X
atolr 7] 918 X testS Al@ ettt Pa- 0.05 Ml W S
g3 foAdo] e Aer dAdEr)

olzl=E HW RSV7} 25374(63 5/)%2 7}% wo 74351 AL
AdV7} 5271(13.0%), PIV 37} 4571(11.3%), IFAZF 1741(4. 2‘7)
PIV 1, 27} Zt7}+ 1371(3.2%), 117(2.7%), IFBE 771(1.9%)°] %
ZH AT 70T BaEo] 3= HQlF FAENA enterovirus
PCR 3 WA AFE & 46342 HAIATL 998(1.4%)°] F8&
Btk MPe @A AAe & 775 S AArel o 889(11.3
%)ol Fd& Blon AF WEHAke] MP PCR HAR: 2882
Artstd ot B FA oI v+ FUES CT &€ PCR
HAR= 231904 AldElem olF 107(4.3%)°] ¥l
Aol okt = G Sl AALE 489 ol A 1530}Mﬁf‘1
°]F 5%(10.4%)°] Fgelitt Do mjF A= 4837 AlH
o o]F THAA o] FAEUI(Streptococcus pneumo-
niae; 58, Hemophilus influenza; 18, Group A streptococcus;
1), Fdol tg MFHAE £ 1078 F 384 o] 545
AH(Streptocuccs pneumoniae 3%8). ©] A3} oA 2714 9
Fgel v §P°}7} 26, 37FA 9] Ydol uhe Fholrt 2rge] 3l
B2 24% (28/1,1667)%

PIV 27} 7341 CT, PIV 37} 2t
PIV 29] 57 F0] 6HOo=E 7}%} ‘Ezbkoml AdVel MPY] &%
AZo] 49, RSV MP, PIV 29} 3, AdV ¢} PIV 39| F57d%¢]
7} 7} 3%, CT<F RSV, RSVE PIV 39| T857F0] 27t 2
AdVe} Th, IFASH MP, IFAS} PIV 39| T840 %] ZHz 144
AATE 37kA] Q919 FEAEL 29|, RSV, AdV, MP
o] 7r9eo] 14, CTS PIV 2, 39 F5AZ¢] 18 AUATHTable

1).
3. E8A£2 =0l AT Az EX
FTEAES B F 289 T ol 1790l o]5e] Har
vol= 21 371 (199134 o1 AL 24 H]Rke] 179 e]lor &
/\

3] 6719 wnke] 117(39.3%) 0l Atk 241 w|Rt Ao}e] njo]z
o] FEAZo] 11Ho|A 1, 24 o]l H= 5O R 24 1
Hlolg{ 2o F8 HEo] v WATHTable 2). 714 Adho] =

dr:a
o

- 662 -
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Table 1. Frequency of Codetection of Respiratory Infectious Agents in Hospitalized Children with Acute Respiratory Tract Infection

IFA RSV PIV 3 AdV MP PIV 2 CT PIV 1 Th Total No.
IFA 1 2
RSV 2 1 6 2 14
PIV 3 1 2 3 1 3 10
AdV 1 3 1 9
MP 1 3 4 8
PIV 2 6 1 1 8
CT 2 1 3
PIV 1 3 3
Th 1 1

Codetection of more 3 agents: AdV+RSV+MP 1 case, CT+PIV 1+PIV 3 1 case
Abbrevations : AdV, adenovirus; RSV, respiratory syncytial virus; PIV, parainfluenza virus; IFA, influenza virus type A; MP,
Mycoplasma pneumoniae; CT, Chlamydia trachomatis; Th, Mycobacterium tuberculosis

Table 2. Age Distribution of Codetection of Respiratory Viruses
in Hospitalized Children with Acute Respiratory Tract Infection

Etiology  Virus-virus Single virus

Age codetection detection P value
<2 years 11 217 >0.05
=2 years 5 169

Table 3. Clinical Characteristics of the Patients with Codetection
of Respiratory Infectious Agents

Characteristics (n=28)

2 years 3 months
(19 days-13 years)
11 (39.3%)

17 (60.7%)

Age, mean

<6 months, n (%)
Sex, male, n (%)
Diagnosis
Pneumonia, n (%)
Acute bronchiolitis, n (%)
Croup, n (%)
Pulmonary Tuberculosis, n (%)
Underlying disease
Bronchial asthma

19 (67.9%)
16 (57.1%)
3 (10.7%)
1 ( 3.6%)
7 ( 25%)

Congenital heart disease

Epilepsy

Down syndrome

Atopic dermatitis and milk allergy
Community acquired infection (n=25)

Duration of hospital stay, mean

O, therapy, n (%)

Duration of fever, mean

WBC, mean

Serum CRP, mean

— = = O

5.4 days (1-9)
6 (24%)
5 days (1-12)
11,209/mm”®
3.30 mg/dL
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Fig. 1. Seasonal distribution of codetection of respiratory infectious agents in hospitalized children
with acute respiratory tract infection (September 2003 - June 2005). Abbrevations: AdV, adenovirus;
RSV, respiratory syncytial virus; PIV, parainfluenza virus; IFA, influenza virus type A; MP, Myco-

plasma pneumoniae.
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