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Clinical characteristics of acute lower respiratory tract infections according to respiratory
viruses in hospitalized children without underlying disease during the last 3 years

Min Hae Seo1, Hyung Young Kim1, Tae Min Um1, Hye—Young Kimz, Hee—Ju Park’

'Department of Pediatrics, Pusan National University School of Medicine, Yangsan;
“Department of Pediatrics, Pusan National University Hospital, Busan, Korea

Background: Respiratory viruses play a significant role in the etiology of acute respiratory infections and
exacerbation of chronic respiratory illnesses. This study was conducted to identify the epidemiological and
clinical characteristics of children with acute viral lower respiratory infections.

Methods: This study investigated 1,168 children diagnosed with acute viral lower respiratory tract infections
(RTIs) between January 2012 and December 2014. Specimens of respiratory viruses were collected using
a nasopharyngeal swab and analyzed by reverse transcriptase polymerase chain reaction. We retrospectively
reviewed the medical records and analyzed the clinical features of children hospitalized for acute lower
respiratory infections.

Results: Respiratory syncytial virus (RSV), the main cause of infection in children aged <5 years, was the
most commonly detected pathogen in children with bronchiolitis and pneumonia, and resulted in high propor-
tions of children requiring oxygen treatment and intensive care unit admission. Rhinovirus was preceded
by RSV as the second most common cause of bronchiolitis and pneumonia, and was detected most frequ-
ently in the children aged =6 years. In addition, asthma was predominantly caused by rhinovirus in children
aged =6 years, whereas croup was mostly caused by parainfluenza virus in those aged <5 years. Rhinovirus
infection (p<0.001) and history of asthma (p=0.049) were identified as significant risk factors for readmission
within a month.

Conclusion: We identified the epidemiological and clinical characteristics of respiratory viruses in children
with acute lower respiratory infections during the last 3 years. Our findings may provide useful clinical insight
to comprehend the acute viral lower RTIs in children.
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Acute viral lower respiratory infection in children

N
o
3o e ok
12 M
N ox
jatal

N

2

N
oflh
tlo

<l

ook

i)

o
o
o2
i)
£
do
2y
=4
S~
=
i)

rr
N
ol ©
e
ol
N
jus)
K
T
3
N
o
i
>
6%
rlo
B

o4 Aolsteith. T AR Hholejzo
1 obur] $13) 5 7] ol Hlolel2t
3078 A9fste] HEHOZ T 744 Hholel
gros sk

oo of > o
o B
-
fu)
ox
iy

It
S
=
O:
<
A
N
o

O:

r

N

;
LU

N

[>
=)
o
e
(S
§ of.
o Mo
filo

N
OE
T

557] vlolglA 4ae BB T FES A2
3} AdvanSure RV real-time polymerase chain reaction (RT-
PCR) Kit (LG Life Sciences, Daejeon, Korea) 2 215151 0.1
[10], 2012 1¥€¥H 20134 7€71R|= 7714 ZF(RSV,
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2HlE 2 o] Al 2 Mycoplasma preumoniae PCR
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Fisher’s exact test2 #4138} t} vlo]a]A Bzl Rk 9]
tolo] w2 Z3FA-2 Mantel-Haenszel chi-square test for
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ZR 23| HEAS AMESHS adjusted odds ratio (aOR) 2}
95% confidence interval (CI)& 315tk RE B4 248
R program (version 3.2.3)2 ©]-83}%1, pgro] 0.05 w]eiel 7
+ FARLE fogt Ao g wdsiglth

©
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1. 97 CHARIS| &2

3 7h4 vlolelznt AET 1168 AT thyRte] 37
o] (median age)= 14901, A}t 71793} o=} 451 0]
it A= E 2012 %= 476, 2013W %= 3397, 20144
I 35370l A E2= o5l EAF 71 A0,
3 ¢ AEL vtk Ae HE 4937, A7 8Ad
3729, 35 2047 £AZ2 Wokon, AAXR 1239, 53
A JeA= 189 A A7 & 7 ol AULT
$Af= 47780l JtK(Table 1).
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3 7 vlolelagk AEE 1,168E thako 2} wjole)
2ol W2 QA 54 AwR, RVOIA $19 A] L]}
0442 A oFL HBoVOlA e717k] 6582 71
AgLow, AL ZH] (624, 25.09)°] 7P ke 5
X5k, HBoVeH HCoVe] 749 20134 7958 AP} A9
HT AEE B4 & Hgl] o] AAHS Folo]
oJulg 7] ofeifick. o] F 7H) HlolHAE AR B,
RSVol A AFAX] R (73/4707, 15.5%)e} SSAAX] = (13/

4707, 2.890)7} 713 wo] B8 2 stk a8)x slE 24
2 AU AR F T G ol Al I AHeE AU
g A= HRVOIA Al B3kth21/219%, 9.6%) (Table 2).
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B H+=d(p<0.001), RSV+= 1A w|gtof x| 32675(58.3%) 2.
2 7P WSk, Yo7t ol sk B3 HAx
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Table 1. Characteristics of the study population

Characteristic Total (n=1,168)

Age (v) 1.0 [0.2-2.1]
Sex (male/female) 717/451 (61.4/38.6)
Hospital (PNUCH/PNUH) 901/267 (77.1/22.9)
Year

2012 476 (40.8)

2013 339 (29.0)

2014 353 (30.2)
Season

Spring 337 (28.9)

Summer 151 (12.9)

Fall 343 (29.4)

Winter 337 (28.9)
Diagnosis

Croup 204 (17.5)

Tracheobronchitis 88 (7.5)

Bronchiolitis 372 (31.8)

Pneumonia 493 (42.2)

Asthma 40 (3.4)
Past history of asthma 95 (8.1)
Length of hospitalization (d) 6.0 [4.0-7.0]
Oxygen supplementation 123 (10.5)
Care in the ICU 18 (1.5)
Readmission within a month 47 (4.0)

Values are presented as median [interquartile range] or number
(%).

PNUCH, Pusan National University Children’s Hospital; PNUH,
Pusan National University Hospital; ICU, intensive care unit.
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F HAR 33k Y0 HRVE Zhz} 887(18.8%0) 7} 5978
(16.0000]Ich. T20] 7k B3k 21918 PIVE 107(52.5%)
o193, Influ A7} o2 B3t elolgich. A4 o=
Ygt Lotof A= HRVZ} 28%(70.000) 2.2 71 & H&
< ARk cHFig. 2).
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710l 31598(56.4%) 2= A Wkl 14| o] %= Fastict
(p<0.001). HA2 1-5A°14 247(4.000) 22 AL Bke
Bl 2 UL, Hol7h Bobdss Ao A
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Table 2. Comparisons of clinical characteristics according to respiratory viruses (n=1,168)

Characteristic HAdV HBoV HCoV hMPV HRV Influ.A Influ.B PIV RSV
(n=24) n=24) (=15 (n=103) @®=219) ®©=57) (n=23) (n=233) (n=470)
Age (y) 1.8[1.0-3.0] 1.0[0.8-1.7] 1.2[0.3-1.7] 1.3[0.6-2.3] 1.8[0.6-3.0] 2.0[1.2-3.0] 2.1[1L.1-4.5] 1.2[0.8-2.0] 0.4[0.2-1.2]
Sex (male) 16 (66.7) 16 (66.7) 9 (60.0) 68 (66.0) 151(68.9)  32(56.1) 12(52.2) 130 (55.8) 283 (60.2)
Season
Spring 9(37.5)  15(625) 167  83(80.6)  75(42) 10(17.5)  13(565)  97(4L6)  34(7.2)
Summer 4(167) 62500  1(67) 4(3.9) 37169  0(0.0) 0(0.0) 82352 17(.6)
Fall 4(167)  2(83) 6(40.0) 3.9 79361  0(0.0) 0(0.0) 34(146) 21557
‘Winter 7(29.2) 14.2) 7 (46.7) 13 (12.6) 28 (12.8)  47(82.5) 10 (43.5) 20(8.6) 204 (43.4)
Diagnosis
Croup 4(167) 142 6(40.0) 14(13.6) 17(7.8)  29(50.9  8(34.8) 107459  18(.8)
Tracheobronchitis 3(125)  2(83) 4067 39 27(123)  4(7.0) 2(8.7) 2094  20(4.3)
Bronchiolitis 3(12.5) 9(37.5) 3(20.0) 30(29.1) 59 (26.9) 3(5.3) 2(8.7) 26(11.2) 233 (49.6)
Pneumonia 14 (58.3) 12 (50.0) 2(13.3) 52(50.5) 88 (40.2) 19 (33.3) 10 (43.5) 77 (33.0) 195 (41.5)
Asthma 0(0.0) 0(0.0) 0(0.0) 4(3.9) 28(128) 235 1(4.3) 1(0.4) 4(0.9)
Past history of asthma 3(1295) 3(12.5) 1(6.7) 54.9) 52(23.7) 4(7.0) 1(4.3) 7(3.0) 19 4.0)
Asthma attack 2(8.3) 3(125) 167 6(5.8) 65(297)  4(7.0) 3(13.0) 8(34)  18(3.8)
Length of hospitalization (d)  5.5[4.0-8.0] 6.5[5.0:9.0] 40[3.5:5.5] 6.0[5.08.0] 6.0[4.0-8.0] 5.0[4.0-7.0] 5.0[4.0-6.0] 5.0[4.06.0] 6.0[5.0-5.0]
Oxygen supplementation 1(4.2) 6(25.0) 1(6.7) 6(5.8) 28 (12.8) 1(1.8) 0(0.0) 7(3.0) 73 (15.5)
Care in the ICU 0(0.0) 0(0.0) 1(6.7) 2(1.9) 1(0.5) 0(0.0) 0(0.0) 1(0.4) 13 (2.8)
Readmission within a month ~ 2(8.3) 0(0.0) 1(6.7) 54.9) 219.6) 23.5) 0(0.0) 7(3.0) 9(1.9)

Values are presented as median [interquartile range] or number (%).

ICU, intensive care unit; HAAV, human adenovirus; HBoV, human bocavirus; HCoV, human coronavirus; hMPV, human metapneu-
movirus; HRV, human rhinovirus; Influ A, influenza virus type A; Influ B, influenza virus type B; PIV, parainfluenza virus; RSV,
respiratory syncytial virus.
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p=0.01) (Table 3).
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15%0f| 4] RSVZ} 249101 {tH20]. 3 ek A At w=
20054 gt 3l FUF SA| vlgk Aofofla] HAAH 22 RSV}
AT AFA DT sh71= FEo] 3,3809F Ak itk
[21]. E3L YUY BT sh= A% T2 3409 ARG
o, £3] Al A7} 66,000-199,000% 0.2 34 E|Q) 1
1 5 99%7F = Adoll A ARSI TH21]). 2 Aol A
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100
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% O nfiuB
L 6% W Infu A
o
ql
= O HCov
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Fig. 1. Distribution of viruses according to age. The overall distribution of viruses according to
age is significantly different (p<0.001, analyzed by using the Mantel-Haenszel chi-square test for
trend). In patient under 5 year-old, the most common viruses according to age are different; RSV
under 1 year old, PIV (p=0.015) from 1 to 5 years old, and HRV over 6 years old. HAdV, human
adenovirus; HBoV, human bocavirus; HCoV, human coronavirus; hMPV, human metapneumovirus;
HRV, human rhinovirus; Influ A, influenza virus type A; Influ B, influenza virus type B; PIV, parain-

fluenza virus; RSV, respiratory syncytial virus.
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T4 V1= ghol HB A AWl BoAAL F
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AL A nioht B0 B 83 T AEE 717
wolel X 2 BAP} Se27-29), 53] mlole] 29 RSV
S} 2 B4 upoleize] g7 M wgol Sk LeiA
APH3031]. & AT FBAY Mz GoIA 2 vlele]
2] w2 Aol gtckdaa nor shown). chek, 5:57] ol
22 38 EAE A1) 38 Eel FFwe] vl

- O rsv

200 o o
O nfuB
% 150 M s

5 O 1Ry
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® Croup Tracheobronchitis Bronchiolitis Pneumonia Asthma
Diagnosis
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Fig. 2. Distribution of viruses according to clinical diagnosis. RSV is the most commonly detected
agent of bronchiolitis and pneumonia and HRV is the second most common cause of these diseases.
Croup is mostly caused by parainfluenza virus, whereas asthma is predominantly caused by HRV.
HAdV, human adenovirus; HBoV, human bocavirus; HCoV, human coronavirus; hMPV, human
metapneumovirus; HRV, human rhinovirus; Influ A, influenza virus type A; Influ B, influenza virus
type B; PIV, parainfluenza virus; RSV, respiratory syncytial virus.
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Fig. 3. Distribution of clinical diagnoses according to age. The overall distribution of diagnoses
according to age is significantly different (p<0.001, analyzed by using the Mantel-Haenszel chi-
square test for trend). Bronchiolitis is most common respiratory tract infection under 1 year old,
whereas pneumonia is most common in children aged 1 to 5 years.

Table 3. Odds ratio for effects of predictor variables on readmission within a month (n=47)

Univariate Multivariate

OR (95% CI) pvalue OR” (95% CI) pvalue
Age (y) 1.03 (0.87-1.17) 0.731 1.00 (0.84-1.14) 0.972
Sex (male) 1.11 (0.61-2.09) 0.726 1.18 (0.64-2.24) 0.598
Hospital (PNUH) 6.58 (3.61-12.38) <0.001 6.62 (3.63-12.47) <0.001
Length of hospitalization (d) 1.12 (1.03-1.21) 0.004 1.08 (0.99-1.17) 0.085
Oxygen supplementation 1.01 (0.34-2.38) 0.981 1.20 (0.40-2.92) 0.717
Care in the ICU 1.41 (0.08-7.11) 0.740 1.03 (0.06-5.74) 0.974
Past history of asthma 2.85 (1.26-5.84) 0.007 2.38 (0.97-5.31) 0.044
RSV 0.34 (0.15-0.68) 0.004 0.35 (0.15-0.72) 0.007
HRV 3.77 (2.06-6.82) <0.001 3.42 (1.81-6.40) <0.001

All data were analyzed with logistic regression method.

OR, odds ratio; CI, confidence interval; PNUH, Pusan National University Hospital; ICU, intensive care unit; RSV, respiratory syncytial

virus; HRV, human rhinovirus.

¥The odds ratio was adjusted for age, sex, and hospital.
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