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Epidemiology and Clinical Severity of the Hospitalized Children with Viral Croup

In Soo Jeon, Won Je Cho, Jeongmin Lee, Hwang Min Kim

Department of Pediatrics, Yonsei University Wonju College of Medicine, Wonju, the Republic of Korea

Purpose: In this study, the clinical and epidemiological characteristics of patients admitted for viral croup were analyzed to evaluate disease
severity based on the organism that caused the infection.

Methods: We retrospectively reviewed the medical records of 302 patients who were admitted to the Department of Pediatrics at the Wonju
Severance Hospital between May 2013 and December 2016 for viral croup. Patients who showed positive results on multiplex polymerase
chain reaction were subsequently diagnosed with respiratory virus infection. The Westley scoring system was used to evaluate the severity of
viral croup.

Results: Of the 302 patients, 149 were admitted due to severe viral croup, including 88 boys and 61 girls, with a boy-to-girl ratio of 1.44:1.
About 110 cases of parainfluenza virus infection have been reported, which accounted for almost half of the total cases. The other identified
viruses included influenza virus, human rhinovirus, and respiratory syncytial virus. Analysis of the association between severe viral croup and
causative pathogen revealed that only parainfluenza type 2 virus showed a significantly high risk. Parainfluenza type 2 virus did not show an
age-based difference in frequency but showed relatively a higher frequency of infections during the summer and fall.

Conclusions: In this study, parainfluenza virus type 2 was the only virus associated with severe viral croup. To facilitate proper preventive
management, treatment, and prognosis evaluation of viral croup, prospective and multicenter studies should assess the additional variables
and the severity of the virus. Additionally, further studies should be conducted to assess age-dependent influences, as well as the regional
and seasonal incidence of viral infection.
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Table 2. Identified Viral Agents in the Hospitalized Patient
with Croup in Wonju City, Korea

Virus No. of positive cases (%)
Single virus detection 226 (74.8)
Adenovirus 3(1.3)
Table 1. Clinical Scoring System to Grade the Severity of Croup* Respiratory syncytial virus
Symptoms & Signs Grading Range Type A 13(5.8)
Level of consciousness Normal 0 Type B 10 (4.4)
Disoriented 5 Parainfluenza virus
Cyanosis None 0 Type 1 55(24.3)
Cyanosis with agitation 4 Type 2 16 (7.1)
Cyanosis at rest 5 Type 3 39(17.3)
Stridor None 0 Influenza virus
When agitated 1 Type A 15 (6.6)
At rest 2 Type B 20 (8.8)
Air entry Normal 0 Human metapneumovirus 13 (5.8)
Decreased 1 Human coronavirus
Markedly decreased 2 NL63 9 (4.0)
Retractions None 0 0C43 4(1.8)
Mild 1 Human bocavirus 2(0.9)
Moderate 2 Human rhinovirus 27 (11.9)
Severe 3 Co-detection 76 (25.2)
*Croup scoring system is as described by Westley et al.” Total 302 (100.0)

10

www.piv.or.Kr



Pediatr Infect Vaccine Vol.25, No.1, 2018

2. HIO|2{AAN 3250| 201 HIO | A BT

g Fol T w5 7HIS 2269 (74.8%), EF ol
76o(25.2%) 3L 27FA] 7FA o] 624, 3714 7HHel 1
o, 4717 7 o] 1e]ellA] Lebskth(Tables 2, 3). 921 vl
olf A9 &= 7+ HlEE parainfluenza virus 13 55¢]

Table 3. The Distribution of Co-detection of Viruses in the
Hospitalized Patient with Croup in Wonju City, Korea

hRY, PIV-1 13
hRVY, PIV-2
hRY, PIV-3
hRV, hBoV
hRY, ADV
hRV, NL63
hRY, hMPV
hRV, RSV B
hRY, Flu B
PIV-1, hBoV
PIV-1,0C43
PIV-1, RSV B
PIV-3, hBoV
PIV-3, ADV
PIV-3, 0C43 1
FluA, NL63 1
FluA, ADV 1
Flu B, NL63 1
Flu B, ADV 1
ADV, RSV B 2
ADV, NL63 1
hBoV, Flu B 1
hBoV, ADV 1
hBoV, 0C43 1
hRY, PIV-3, hBoV 3
hRVY, PIV-1, ADV 3
hRY, PIV-3, ADV 1
1
1
1
1
1
1
1

W = NN =, WW W U1 O O

hRV, hBoV, Flu B

hRV, hBoV, NL63

hRV, hBoV, ADV

hRV, PIV-1, hBoV
PIV-1, RSV A, Flu A
PIV-1, RSV A, ADV
hRV, PIV-3, hBoV, ADV

Abbreviations: hRY, human rhinovirus; PIV, parainfluenza virus; hBoV, human boca-
virus; ADV, adenovirus; NL63, human coronavirus NL63; hMPV, human metapneu-
movirus; RSV, respiratory syncytial virus; Flu, Influenza virus; 0C43, human corona-
virus 0C43.

www.piv.or.kr

PEDIATRIC
INFECTION
& VACCINE

(18.2%), parainfluenza virus 3% 399)(12.9%), human
rhinovirus 27¢(8.9%), influenza virus B 204 (6.6%),
parainfluenza virus 2 169(5.3%), influenza virus A 159
(5.0%), respiratory syncytial virus A 134](4.3%), human
metapneumovirus 134(4.3%), respiratory syncytial
virus B 10¢](3.3%), human coronavirus NL63 94 (3.0%),
human coronavirus OC43 49¢](1.3%), adenovirus 3¢
(1.0%), human bocavirus 24](0.7%) <22 A&},
7t npol g A9 o}y & x3tsto] Hlw eSS wol| = para-
influenza virus7} 1104 (48.7%) 2 7 2] Zutd]] 7}7he Wl
=2 HYon, o]== influenza virus (15.5%), human
rhinovirus (11.9%), respiratory syncytial virus (10.2%)
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=2 Aoz YeldtH(odds ratio [OR], 3.50; 95% con-
fidence interval [CI], 1.09-11.19). Parainfluenza virus
o] g o}l 18 (OR, 0.71; 95% CI, 0.38-1.31)%} 3
3 (OR, 1.02; 95% CI, 051 -2.04) & FZ50| J&FS n|
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Table 4. Univariate and Multivariate Logistic Regression An-
alysis of Viral Agents of Severe Croup

Crude OR
(95% Cl)

Adjusted OR*
(95% CI)

Severe None severe

PIV-1 23(20.35) 32(2832) 0.71(0.38-1.31)  0.72(0.39-1.33)
PIV-2 12(10.62)  4(3.54) 3.50 (1.09-11.19)  3.41(1.06-10.98)
PIV-3 19(16.81) 20(17.70)  1.02(0.51-2.04)  1.08 (0.54-2.18)
RSVA 5(4.42) 8(7.08) 0.66 (0.21-2.07)  0.62 (0.19-1.98)
RSV B 5(4.42) 5(4.42) 1.08 (0.30-3.83)  1.11(0.31-3.98)
FluA 7(6.19) 8(7.08) 0.94(0.33-2.67)  0.90(0.31-2.60)
FluB 12(10.62)  8(7.08) 1.69 (0.66-4.30)  1.63(0.63-4.18)
hRV 15(13.27) 12(10.62) 1.40(0.62-3.13) 1.38(0.61-3.12)
hMPV 4(3.54) 9(7.96) 0.46 (0.14-1.53)  0.47(0.14-1.59)
hCoV-NL63 5 (4.42) 4 (3.54) 0.85(0.22-3.27)  0.83(0.21-3.20)
hCoV-0C43  3(2.65) 1(0.88) 0.35(0.04-3.44)  0.39(0.04—3.80)
ADV 2(1.77) 1(0.88) 0.53 (0.05-5.96)  0.53 (0.05-5.59)
hBoV 1(0.88) 1(0.88) 1.07 (0.07-17.39)  0.99 (0.06-16.28)

Values are presented as number (%).
*0dds ratio adjusted by age and sex.

Abbreviations: OR, odds ratio; Cl, confidence interval; PIV, parainfluenza virus; RSV,
respiratory syncytial virus; Flu, Influenza virus; hRV, human rhinovirus; hMPV, human
metapneumovirus; hCoV, human coronavirus; NL63, human coronavirus NL63; 0C43,
human coronavirus 0C43; ADV, adenovirus; hBoV, human bocavirus.

1



PEDIATRIC
INFECTION
& VACCINE

xO|

(R

pIV

XA gt AT dHe SHHTE
2AAY HARAS AP Do)
virus 28 Y =7} 9]
(adjusted OR, 3.41; 95% CI,

=

B} thag
% parainfluenza

Ao Vet

=]
RN

4, HEE SS7| Ho|HA HE U4
AFUE R nlo]lg A FFZO] Y2l Hlolz Al

T2 7} npo]E A o}Fd S ARH oz Fo] v Wk
o), OMF-E] 1A|7-X]= parainfluenza virus 13, human
rhinovirus 20|l o1}, 2415-E] 34 o] Abol| A =
human rhinovirus, parainfluenza virus 18 <=°]1t}. &
Z vlolyay 7= fFgatlez 8919 parainflu-
enza virus 28-S 3 vlolglAA I Fx W Hl Lo

3} 2fo]2 Ro]x| &9t} Influenza virus= 14 vl vk

Juv

1

RN
KR
=

=9
T

dXe YA 87t AoF nolay AFxs FHE)
A ot 1A o] FRE = AR FEd B M=

hBoV
ADV

0C43

NL63

C

hMPV

2= Q] 3211 AO}HIO|ZAA F2I SiX} e

10

o] Sl

t

£ Bow, 53] 244 7P RIE7F =9kt Human
metapneumovirus2 1%k vlo|g| A IAF I = F 1649
= 134(81.3%) 7} 24914 25+ 2, human coro-
navirus OC438 2 5 14 o]|&}e] Solo| At H&EF =
EAAQ BES BATh HEr) 7 =9 parainflu-

enza virus 133} human rhinovirus= &0l W& x}o]

£ HolA| gkth(Fig. 1).
5. AIZE S57| Ho[2A HE LY
Ao e E&7] violelAd] HlE+ Foll& human

rhinovirus, ®J&3} 7}&9l|+= parainfluenza virus 138, 7
L-9]= human coronavirus NL638 o] 714 =9kt o=
29 T 7P 1= 7F =39 parainfluenza virus 1382 &
&, 7kl 24 Hla WA B E Bgoy 4
Ho= Agdds 1 Ut T5 HpolH A A
Fxo] fFeglow % parainfluenza virus 28-S

1
4

=
L

Ell
3
3}

al

hBoV
ADV o0

0c43
NL63

PIV-1

MR

Fig. 1. Distribution of detected viruses in children with viral croup according to age: (A)
1 year or less, (B) 1 year, (C) 2 year, and (D) 3 year or more, Abbreviations: PIV, parain-
fluenza virus; RSV, respiratory syncytial virus; Flu, Influenza virus; hRV, human rhinovirus;
hMPV, human metapneumovirus; NL63, human coronavirus NL63; 0C43, human corona-
virus 0C43; ADV, adenovirus; hBoV, human bocavirus.
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Fig. 2. Distribution of detected viruses in children with viral croup according to seasons:
(A) spring, (B) summer, (C) autumn, and (D) winter, Abbreviations: PIV, parainfluenza virus;
RSV, respiratory syncytial virus; Flu, Influenza virus; hRV, human rhinovirus; hMPV, human
metapneumovirus; NL63, human coronavirus NL63; 0C43, human coronavirus 0C43; ADV,

adenovirus; hBoV, human bocavirus.
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