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Association of Respiratory Viral Infection and Atopy
with Severity of Acute Bronchiolitis in Infants

Hyun Jeong Kim, MD, Jong Hee Kim, MD, Im Ju Kang, MD

Department of Pediatrics, Daegu Fatima Hospital, Daegu, Korea

Purpose : We investigated the influence of respiratory virus and atopic characteristics on the
severity of bronchiolitis.

Methods : Four hundred and eighteen infants <2-years-old and hospitalized at Daegu Fatima
Hospital with bronchiolitis from March 2007 to February 2010 were evaluated. They were detected
for specific respiratory viruses in nasopharyngeal aspirates by multiplex reverse transcription-
polymerase chain reaction. Clinical severity score, based on respiratory rate, wheezing, chest
retraction, and oxygen saturation was assessed at admission. According to the scores, all patients
were divided into a mild to moderate bronchiolitis group and a severe group. Clinical data related
to host factors, including atopic characteristics and respiratory viruses, were compared among
individual groups. Multivariate logistic regression analyses were performed to identify independent
risk factors for severe bronchiolitis.

Results : A single virus was identified in 365 infants (87%) and multiple viruses in 53 (13%).
Respiratory syncytial virus (RSV) was the most common virus detected (51%). RSV and rhinovirus
were the viruses most frequently identified in mixed infections in infants hospitalized with bron-
chiolitis. Infants with coinfections were 3.28 times (95% confidence interval, 1.36 to 7.89) more
at risk for severe bronchiolitis than those with a single infection. Host factors associated with more
severe bronchiolitis included male gender, younger age, prematurity, and chronic cardiorespiratory
illness. Type of viruses, personal and family history of atopy, and passive smoking were not
significantly associated with bronchiolitis severity.

Conclusion : Viral coinfections and host factors, including male gender, younger age,
prematurity, and chronic cardiorespiratory illness are relevant risk factors for infants with severe
bronchiolitis. [Pediatr Allergy Respir Dis (Korea) 2011;21:302-312]
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Table 1. Clinical Severity Score (Modified from Tal A, Bavilski C, Yohai D, Bearman JE, Gorodischer
R, Moses SW. Pediatrics 1983;71:13-8, with permission of American Academy of Pediatrics) [42].

Parameters 0 1 2 3
. >60
Respiratory rate <30 31-45 46-60
(breaths/min) Inspiration and
Wheezing None* Terminal expiratory Entire expiration or P L .
. .. . expiration without
or heard only with on expiration without
stethoscope
stethoscope stethoscope .
. Severe with nasal
Chest retraction None Intercostal only Tracheosternal flari
arin,
TcSa0s (%) =99 96-98 93-95 o

<93

*If no wheezing is audible due to minimal air entry, score 3.
Tec, transcutaneous.
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Table 2. Demographic Features of Studied Subjects

513101 50 uLe] viral RNAZ -ir%‘a}oit}. 3571 vl
2~ e v YAAE AdEsENS 71EQ] Seeplex
*]”%’6]'01 RSV A‘B,
RV, PIV 1-2-3, MPV, IF A - B, ZZuulo]z (hCV-
229E/NL43, hCV-0OC43; corona virus, CoV), o}d|=n}
o]#}2 (adenovirus, ADV) & 12%2] 357 vlold~E
AEsrh

3) & 50| IgE sk

Pharmacia CAP System (Pharmacia, Upsala, Swe-

(Seegene Inc., Seoul, Korea)Z

den)& ©]83tY Dermatophagoides pteronyssinus,
Dermatophagoides farinae, dog hair, milk, egg white,
soybean 5 6%2 &Y ¥ 2434 gk 5ol IgE A&
ZArkste], 0.35 KU/mL ©)7d_1 class 1 ods o= 3
arer>

4) SHLH

EAEAL SPSS ver. 17.0 (SPSS Inc., Chicago, IL,
USA) & o]&3fo] AAlaigitt. vld4 W+ Chi-square
test, 1% W9 += Independent T-testE A|8Y3Itt 5=
A7 BA D3} 218 2912] BAI= Univariate logistic reg-
ression analysis % Multivariate logistic regression
analysisE Al&aleh. Sahe} 95% A2 73E0E A
s oM, B EAefX {4 0.05 WWEe R 313t

Mild to moderate Severe Total P-Value*
(n=378) (n=40) (n=418)
Age, mo 0.000
3 35 (9.3) 12 (30.0) 47 (11.2)
3-6 109 (28.9) 19 (47.5) 128 (30.6)
7-12 99 (26.2) 5 (12.5) 104 (24.9)
13-24 135 (35.7) 4 (10.0) 139 (33.3)
Sex 0.018
Male 241 (63.8) 33 (82.5) 274 (65.6)
Female 137 (36.2) 7 (17.5) 144 (34.4)
Season 0.184
Spring 55 (14.6) 9 (22,5) 64 (15.3)
Summer 54 (14.3) 3 (7.5 57 (13.6)
Autumn 115 (30.4) 13 (32.5) 128 (30.6)
Winter 154 (40.7) 15 (37.5) 169 (40.4)

Values are presented as no. of cases (%).

*P-value represents the comparisons between mild to moderate and severe bronchiolitis in each parameter.
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Table 3. Birth History and Preexisting Disease of Studied Subjects

Midfo goterio Sore Ty P
Gestational age, wk
<32 9 (2.4) 7 (17.5) 16 (3.8) 0.000
32-36 28 (7.4) 8 (20.0) 36 (8.6)
>37 341 (90.2) 25 (62.5) 366 (87.6)
Birth weight, gm
<2,500 24 (6.3) 12 (30.0) 36 (8.6) 0.000
>2,500 354 (93.7) 28 (70.0) 382 (91.4)
Delivery method
C-sec 145 (38.4) 20 (50.0) 165 (39.5) 0.152
NVD 233 (61.6) 20 (50.0) 253 (60.5)
CLD 8 (2.1) 9 (22.5) 17 (4.1) 0.000
CHD 8 (2.1) 3 (7.5 11 (2.6) 0.043
ND 2 (0.5) 0 (0.0 2 (0.5) 0.645

Values are presented as no. of cases (%).

C-sec, cesarean section; NVD, normal vaginal devlivery; CLD, chronic lung disease; CHD, congenital heart disease;

ND, neurologic disease.

*P-value represents the comparisons between mild to moderate and severe bronchiolitis in each parameter.

Table 4. Atopic Family History and Past History of Studied Subjects

Mild to moderate

Severe Total

(1=378) (n=40) (1=418) P-Value®

Family Hx. of atopy 183 (48.4) 14 (35.0) 197 (47.1) 0.594
Personal Hx. of AD 142 (37.6) 10 (25.0) 152 (36.4) 0.116
Previous wheezing episodes

1st 234 (61.9) 29 (72.5) 263 (62.9) 0.187

2nd 83 (22.0) 7 (17.5) 90 (21.5) 0.514

>3rd 61 (16.1) 4 (10.0) 65 (15.6) 0.308
Passive smokers 177 (46.8) 25 (62.5) 202 (48.3) 0.059

Values are presented as no. of cases (%).
Hx, history; AD, atopic dermatitis.

*P-value represents the comparisons between mild to moderate and severe bronchiolitis in each parameter.
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Table 5. Viral Prevalence in Studied Subjects

ETollM 17721 (46.8%), ToollM 25H(62.5%) 2 &
el o sekedt SAISE e it (P=
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4, 87| Hioly{AQ] X

@ A4 A5 A5 9 S5 oA RSVZE 19049
(50.2%), FFaolA 218(525%) = 7 =2 NEE
2o, o 2= PIVZ}E 428 (10.0%), RV7}E 354
(8.4%), MPV7} 249 (5.7%), ADV7} 228 (5.3%), IF7}
16#1(3.8%), CoV7} 15#1(3.6%) 2] =M= vepgdth &

21 4919) A9 22t ulolel el WE 5w Aol7} 919

W e T e
RSV AB 190 (50.2) 21 (62.5) 211 (50.5) 0.883
PIV 1,2,3 40 (10.6) 2 (5.0 42 (10.0) 0.460
RV 33 (8.7) 2 (5.0 35 (8.4) 0.338
MPV 23 (6.1) 1 (2.5) 24 (5.7) 0.453
ADV 21 (5.6) 1 (2.5) 22 (5.3) 0.315
IF AB 16 (4.2) 0 (0.0 16 (3.8) 0.398
CoV 15 (4.0 0 (0.0) 15 (3.6) 0.344
Dual Pathogens 40 (10.6) 13 (32.5) 53 (12.7) 0.000

Values are presented as no. of cases (%).

RSV, respiratory syncytial virus; PIV, parainfluenza virus; RV, rhinovirus; MPV, metapneumovirus; ADV, adenovirus;

IF, influenza virus; CoV, corona virus.

*P-value represents the comparisons between mild to moderate and severe bronchiolitis in each parameter.

Table 6. Viral Distribution of Detected Dual Infection Cases

Primary viral agent Associated virus Mild Ezzlz%c)lerate (Sne;nige) (E;’%) P-Value*
RSV AB RV 10 (25.0) 3 (23.1) 13 (24.5) 0.571
CoV 8 (20.0) 3 (23.1) 11 (20.8)
ADV 5 (12.5) 3 (23.1) 9 (17.0)
IF AB 2 (5.0 1 (7.7 3 (B.7)
PIV 1,2,3 1 (2.5 0 (0.0) 1 (1.9
RV PIV 1,2,3 4 (10.0) 2 (15.4) 6 (11.3)
ADV 3 (7.5) 0 (0.0) 3 (.7
CoV 0 (0.0) 1 (7.7 1 (1.9
PIV 1,2,3 CoV 4 (10.0) 0 (0.0 4 (7.5)
IF AB 2 (5.0 0 (0.0 2 (3.8)
ADV 3 (7.5) 0 (0.0 3 6.7

Values are presented as no. of cases (%).

RSV, respiratory syncytial virus; PIV, parainfluenza virus; RV, rhinovirus; ADV, adenovirus; IF, influenza virus; CoV,

corona virus.

*P-value represents the comparisons between mild to moderate and severe bronchiolitis in each parameter.
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Table 7. Atopic Laboratory Findings of Studied Subjects
Mild to moderate Severe Total P -Value*
(n=378) (n=40) (n=418) aue
Eosinophilia = 4% 30 (7.9) 4 (10.0) 34 (8.1) 0.650
Serum ECP, pg/L. (mean£SD) 14.04£18.87 17.86+14.53 14.27£18.63 0.457
Log IgE (M%SD) 2.35+0.68 1.81+0.61 2.30£0.69 0.000
Serum IgE =47 IU/mL 94 (24.9) 2 (5.0 96 (23.0) 0.004
Specific IgE, TU/mL
Food 76 (20.1) 10 (25.0) 86 (20.6) 0.467
Inhalants 30 (7.9 4 (10.0) 34 (8.1) 0.650
Mixed 10 (2.4) 1 (0.2) 11 (2.6) 0.843

Values are presented as no. of cases (%) or mean£SD.

ECP, eosinophilic cationic protein; IgE, immunoglobulin E.

*P-value represents the comparisons between mild to moderate and severe bronchiolitis in each parameter.

Table 8. Univariate and Multivariate Logistic Regression Analysis of Risk Factors of Severe

Bronchiolitis
Unlvarlate Multivariate analysis
Variable analysis P-value P-value
OR 95% CI aOR 95% CI
Coinfection (n=53) 4.07 1.94-8.51 0.000 3.25 1.37-7.70 0.008
Personal Hx. of AD (n=152) 0.55 0.26-1.17 0.120 1.36 0.58-3.17 0.477
Family Hx. of atopy (n=197) 0.56 0.27-1.16 0.121 1.62 0.70-3.73 0.261
Serum IgE>47 1U/ml 6.29 1.49-26.57 0.012 4.48 0.93-21.57 0.062
Passive smoker (n=202) 1.89 0.97-3.70 0.062 1.85 0.86-3.97 0.118
Male (n=274) 2.68 1.15-6.22 0.022 2.87 1.13-7.27 0.027
Age<12 wk (n=47) 4.20 1.96-8.99 0.000 3.41 1.41-8.26 0.007
Prematurity<37 wk (n=52) 6.81 3.34-13.89 0.000 3.48 1.38-8.82 0.009
Chronic cardiorespiratory illness (n=28) 12.43 4.38-28.29 0.000 478 1.51-15.14 0.008

OR, odds ratio; aOR, adjusted odds ratio; CI, confidence interval; Hx, History; AD, atopic dermatitis.
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