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Viral Patterns and Clincal Analysis of Acute Respiratory Tract
Infections of Children in Korea(September, 1998 ~August, 2002)
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Kon-Hee Lee, M.D., Kwang-Nam Kim, M.D. and Kyu-Man Lee, M.D.*

Department of Pediatrics, Department of Clinical Pathology”,
College of Medicine, Hallym University, Seoul, Korea

Purpose : Acute respiratory tract infections are the most common illnesses in children.
The great majority of these infections involving lower respiratory tracts infections(LRTI) are
caused by respiratory viruses such as respiratory syncytial virus(RSV), parainfluenza virus
(PIV), influenza virus(INF), adenovirus(ADV), etc. Our purpose of this study was to examine
the seasonal occurrence, clinical and laboratory features of each viral infections.

Methods : Nasopharyngeal aspirates(NPA) were collected from 913 hospitalized children
on the first day of admission. They were all admitted to Hangang Sacred Heart hospital and
diagnosed as LRTIs. The study period was from September 1998 to August 2002. Specimens
were inoculated onto HEp-2 cell, LLC-MK2 cell and MDCK cell. Viruses were detected by
immunofluorescent method performed at day 10 postinoculation. Respiratory viruses were de-
tected in 251(27%) cases. Medical records of 208 cases diagnosed as acute LRTIs were all
taken reviewed and analyzed.

Results : The identified pathogens were RSV 122 cases(58%), PIV 30 cases(14%), INFA
20 cases(10%), INFB 21 cases(11%) and ADV 15 cases(7%) during the study period. Out-
breaks of RSV infections occurred every year but mostly on December, 1998 and November,
1999. LRTIs by PIV and ADV occurred during all seasons of the year. INFA was isolated
moslty on March, 1999 and January, 2000. INFB infections occurred largely on April, 2002.
The clinical diagnoses were bronchiolitis 88 cases(43%), pneumonia 87 cases(42%), croup 19
cases(9%) and tracheobronchitis 14 cases(6%). Common symptoms and signs were cough,
rhinorrhea, sputum and fever. WBC counts in peripheral blood showed normal findings in
123 cases(59%). Each viral infections also showed some differences in auscultatory findings

and chest X-ray findings.
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Conclusion : We learned that viruses are one of the major and important etiologic

agents of acute LRTIs of children in Korea. However, we still need to find out more about

its characteristic clinical features and continue studying on their seasonal occurrence to focus

on their management and also prevention.

Key Words : Acute lower respiratory tract infections, Respiratory syncytial virus, Para-

influenza virus, Influenza virus, Adenovirus, Children
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Table 1. Annual Number of the Respiratory Viruses Isolated from the Children with Acute Respi-

ratory Tract Infections

No. of respiratory viruses cultured

Year(month) No. of NPA No. of positive

examined cases(%) RSV PIV INFA INFB  ADV
1998(9~ 12) 80 31(39) 26 1 1 0 5
1999(1 ~12) 285 85(30) 50 10 11 2 10
2000(1 ~12) 115 27(23) 12 3 7 5 0
2001(1~12) 175 52(30) 31 13 3 0 5
2002(1 ~08) 258 56(22) 20 6 5 19 6
Total(%) 913 251(27) 13955)  33(14)  27(11)  26(10)  26(10)

Abbreviations : NPA, nasopharyngeal aspirate; RSV,

respiratory syncytial virus;

PIV, parainfluenza virus;

INFA, influenza A virus; INFB, influenza B virus; ADV, adenovirus
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Fig. 1. Monthly isolation of RSV and PIV from the children with acute
LRTIs. Abbreviations : RSV, respiratory syncytial virus; PIV, pa-

rainfluenza virus.
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Fig. 2. Monthly isolation of INFA, INFB and ADV from the children
with acute LRTIs. Abbreviations : INFA, influenza A virus; INFB,
influenza B virus; ADV, adenovirus.
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Fig. 3. Age distribution of the children with acute LRTIs. Abbrevia-
tions : RSV, respiratory syncytial virus; PIV, parainfluenza virus;
INFA, influenza A virus; INFB, influenza B virus; ADV, adeno-
virus.
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Table 2. Clinical Diagnoses in 208 Cases of Acute LRTIs

No. of cases(%)

Diagnoses

RSV PIV INFA INFB ADV Total
Bronchiolitis 70( 58) 9( 30) 6( 30) 2( 10) 1C 7 88( 43)
Pneumonia 45( 37) 10( 33) 10( 50) 13( 61) 9( 60) 87( 42)
Croup 3( 2 9( 30) 3( 15) 4( 19) o 0) 19( 9)
Tracheobronchitis 4( 3) 2( 7 1( 5 2( 10) 5( 33) 14( 6)
Total 122(100) 30(100) 20(100) 21(100) 15(100) 208(100)

Abbreviations : NPA, nasopharyngeal aspirate; RSV, respiratory syncytial virus; PIV, parainfluenza virus;
INFA, influenza A virus; INFB, influenza B virus; ADV, adenovirus

Table 3. Clinical Symptoms and Signs in Acute LRTIs

No. of cases(%)

Symptoms and signs

RSV PIV INFA INFB ADV Total
Cough 122(95) 27(93) 19(95) 17(81) 13( 87) 198(95)
Rhinorrhea 100(78) 26(90) 17(85) 20(95) 15(100) 178(86)
Sputum 83(64) 25(86) 19(95) 17(81) 15(100) 159(76)
Fever 55(43) 22(76) 16(80) 16(76) 13( 87) 122(59)
Poor oral intake 37(29) 14(48) 10(50) 8(38) 4( 27) 73(35)
Dyspnea 35(27) 4(14) 5(25) 1( 5) 8( 53) 53(25)
Vomiting 21(16) 5(17) 5(25) 6(29) 5( 33) 42(20)
Irritability 16(12) 4(14) 1( 5) 1( 5) 2( 13) 24(12)
Chest retraction 10( 8) 3(10) 2(10) 0o( 0) 2( 13) 17( 8)
Diarrhea 3(2) 3(10) 2(10) 0o( 0) 7( 47) 15( 7)
Nasal stuffiness 7(5) 1( 3) 1(5) 0( 0) o 0 9( 4)
Abdominal pain 0o( 0) 0( 0) 0o( 0) 0( 0) 2( 13) 2( 1)
Myalgia 0o( 0) 0( 0) 0o( 0) 1( 5) o 0) 1( 0)

Abbreviations : NPA, nasopharyngeal aspirate; RSV, respiratory syncytial virus; PIV, parainfluenza virus;
INFA, influenza A virus; INFB, influenza B virus; ADV, adenovirus
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Table 4. Auscultatory Findings of the Children with Acute LRTIs

No. of cases(%)

Auscultatory findings

RSV PIV INFA INFB ADV Total
Wheezing 89(69) 12(41) 9(45) 5(24) 5(56) 120(58)
Rale 49(38) 5(17) 7(35) 6(29) 3(89) 75(36)
Rhonchi 28(22) 15(52) 6(30) 3(38) 3(33) 51(25)
Stridor 3( 2) 4(14) 2(10) 4(19) 0( 0) 9( 4)
Normal 3( 2) 3(10) 2(10) 2(10) 5(56) 15( 7)

Abbreviations : NPA, nasopharyngeal aspirate; RSV, respiratory syncytial virus; PIV, parainfluenza virus;
INFA, influenza A virus; INFB, influenza B virus; ADV, adenovirus

Table 5. Laboratory Findings in Children with Acute LRTIs on Admission in 208 Cases

No. of cases

Lab findings

RSV PIV INFA INFB ADV Total(%)

WBC <4,000/mm’ 2 1 0 2 0 5(2)
4,000 ~ 12,000/mm’ 74 13 11 14 11 123(59)

> 12,000/mm’ 46 16 9 5 4 80(39)

PMN dominant 29 12 12 13 7 73(35)
Lymphocyte dominant 77 8 4 5 3 87(42)
Increased ESR 84 16 13 20 12 145(73)
Positive CRP 13 2 6 6 10 37(21)

ESR was done in 199 cases and CRP in 180 cases

Abbreviations : PMN, polymorphoneutrophils; NPA, nasopharyngeal aspirate; RSV, respiratory syncytial vi-
rus; PIV, parainfluenza virus; INFA, influenza A virus; INFB, influenza B virus; ADV, adenovirus
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Table 6. X-ray Findings in Acute LRTIs of each Virus in 206 Cases

No. of cases(%)

X-ray findings

RSV PIV INFA INFB ADV Total
Hyperaeration 28(21) 3(11) 4(20) 1( 6) 0( 0) 36(17)
Bronchovascular infiltration 18(12) 2(7) 0( 0) 2(12) 3(15) 25(12)
Consoliation 7( 6) 2( 4) 2(10) 1( 6) 1( 8) 13( 6)
Hypopharyngeal dilatation 0( 0) 4(14) 0( 0) 1( 0) 0( 0) 5(2)
Atelectasis (D 1( 0) 1( 5 0( 0) 0( 0) 3( 1)
Normal 79(65) 19(68) 13(65) 16(76) 11(77) 138(67)

Abbreviations : NPA, nasopharyngeal aspirate; RSV,

INFA, influenza A virus; INFB, influenza B virus; ADV, adenovirus
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