AARD &
1):28-36, January 2019 https://doi.org/10.4168/aard.2019.7.1.28 ORIGINAL ARTICLE
=LA YPet 2o} FRfolA] Arhy F89)
Az Hs Bol: 2009-20174 A7|7F A+

Allergy Asthma Respir Dis 7(1

Seasonality and etiology of croup in pediatric patients hospitalized with
lower respiratory tract infections: A long-term study between 2009 and
2017

Kyung Jin Oh, Dong Hwa Yang, Hyeong Rok Shin, Eun Jin Kim, Yong Han Sun, Eell Ryoo, Hye Kyung Cho, Hye Jung Cho

Department of Pediatrics, Gachon University Gil Medical Center, Gachon University College of Medicine, Incheon, Korea

Purpose: Croup is a common respiratory disease in children. The aim of this study was to analyze the epidemiology, etiology, and
seasonal variations of respiratory virus infections in children with croup.

Methods: From October 2009 to September 2017, children admitted with croup to Gachon University Gil Medical Center under the
age of 18 years were enrolled in this study. We retrospectively reviewed patients' medical records.

Results: A total of 1,053 of 27,330 patients (3.9%) infected with lower respiratory infections were diagnosed as having croup. In the
age distribution, croup was most common (50.0%) in children aged 1 to < 2 years. There were 2 peaks, the major in summer (July to
August) and the minor in spring (March to May). Parainfluenza virus type 1 (15.8%) was most prevalent and coincided with the sum-
mer peaks of croup. Influenza virus type B and parainfluenza virus type 3 were the most frequent etiologic agents in a spring peak
of croup. Although parainfluenza virus type 1 was predominant of all ages, human coronavirus was a significant cause of croup in
children younger than 1 year, whereas influenza virus played an important role in children above the age of 3 years.

Conclusion: Seasonality and epidemiology of croup varied with age and regions. Two peaks of seasonal fluctuation were in summer
and spring, which were related to the seasonality of respiratory viruses in croup. These results may be helpful in planning clinical
and research needs. (Allergy Asthma Respir Dis 2019;7:28-36)
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Fig. 1. Frequency of lower respiratory infections and croup by age group. Values are presented as number. LRI, lower respiratory infection.

Table 1. Distribution and incidence by sex according to patient age in patients with croup

Age Male, n (%) Female, n (%) Incidence by sex (\VI/F) No. of cases (%)
<Tyr 118(11.2) 106 (10.1) 11 224(21.3)
0-6mo 20(1.9) 11(1.0) 18 31(2.9)

6-12mo 98(9.3) 95(9.0) 1.0 193(18.3)
1-2yr 325(309) 201(19.1) 1.6 526 (50.0)
2-3yr 128(12.2) 60(5.7) 2.1 188(17.9)
3-4yr 37(3.5) 15(1.4) 25 52(4.9)
4-5yr 18(1.7) 14(1.3) 13 32(3.0)
5-7yr 16(1.5) 5(0.5) 32 21(2.0)
>7yr 6(0.6) 4(04) 15 10(0.9)
Total 648 (61.5) 405(385) 1.6 1,053 (100)
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Table 2. Etiologic agents isolated from patients hospitalized with croup

Virus identified No. of cases (%)

Parainfluenza virus type

1 104(15.8)
2 27(4.1)
3 31(4.7)
4 2(0.3)
Influenza virus
A 37(5.6)
B 34(52)
Respiratory syncytial virus
A 47(72)
B 21(32)
Human rhinovirus 58(8.8)
Human coronavirus 52(79)
Human metapneumovirus 24(3.7)
Adenovirus 15(2.3)
Human bocavirus 13(2.0)
Human enterovirus 1(02)
Mixed 191(29.1)
Total 657 (100)
160 32.5%
61.3% —
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g 20 b 55.1%
60 | 77.2%
s | 31
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HRV ADV PIV1 HBov ~ PIV3

55.7%

52 24.5%
26.1%
47
38.2% 22.6%
37
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O & 379(5.6%), o34 A = IFV B& 0] 347(5.2%)S A48} L
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Fig. 2. The number of viral agents in croup patients including mixed infections and simple infections. Percentage is the ratio of each virus that is mixed cases. PIV,
parainfluenza virus; RSV, respiratory syncytial virus; ADV, adenovirus; IFV, influenza virus; HcoV, human coronavirus; hMPV, human metapneumovirus; HRV, human rhi-

novirus; HBoV, human bocavirus.
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Table 3. Age distribution and mean age of children hospitalized with croup for each virus

Age (yr) i RSVA RSVB  ADV VA VB HoV  hMPY MRV HBoy  Cesesofcrowp
Type 1 Type 2 Type 3 with isolated

0-1 14(106) 10(7.6) 5(3.8) 9(6.8) 2(1.5) 2(1.5) 5(3.8) 5(3.8) 19(144)  3(2.3) 16(12.1)  3(23) 132

1-2 63(18.2)  8(23) 19(55)  28(8.1) 15(4.3) 11(3.2) 13(3.8) 9(26) 24(6.9) 14(40) 29(84) 8(2.3) 346

2-3 16(14.3)  6(54) 5(4.5) 8(7.1) 4(3.6) 2(1.8) 6(5.4) 7(6.3) 6(5.4) 4(3.6) 6(5.4) 2(1.8) 112

34 6(2000 133 267 00) 00 00 6200 267 267 267 133 00 30

45 4267) 00 00 167 00 00 167 4267 00 00 5333 00 15

5-7 1(6.7) 2(13.3)  0(0) 1(6.7) 0(0) 0(0) 6(400) 2(13.3) 1(6.7) 0(0) 0(0) 0(0) 15

>7 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 5(714) 0(0) 1(14.3) 1(143)  0(0) 7

Allages  104(158) 27(4.1) 31(47) 47(7.2) 21(32) 15(23) 37(56) 34(52) 52(79) 24(37) 58(88) 13(20) 657

Age(mo) 21.0+11.7 205+16.1 192+87 198+11.1 17355 17.9+46 306+21.1 39.2+298 169+11.6 224+156 208+17.2 16.4+6.0

Values are presented as number (%) or mean + standard deviation. The denominator is the number of cases with isolated virus for each age group.
PIV, parainfluenza virus; RSV, respiratory syncytial virus; ADV, adenovirus; IFV, influenza virus; HeoV, human coronavirus; hMPV, human metapneumavirus; HRV, human rhinovirus;
HBoV, human bocavirus.
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Fig. 4. Monthly incidence of viruses detected in patients with croup from 2009 to 2017. PIV type 1,2,3,4 (A), IFV A,B and RSV A,B (B), HcoV, hMPV and HRV (C), HBoV,
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Fig. 5. The number of cases hospitalized with croup and detected respiratory viruses per month for 8 years. The dotted arrows indicate the peaks of croup (more than
15 cases), and the solid arrows indicate viruses that affected peaks of croup. PIV, parainfluenza virus; RSV, respiratory syncytial virus; IFV, influenza virus; HeoV, human
coronavirus; HRV, human rhinovirus; HBoV, human bacavirus; hMPV, human metapneumovirus.
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