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Bronchiolitis severity according to the infected viruses

Su Jin Lee, Sang Kyu Park, Ji Hyun Kim, Sung Min Cho

Department of Pediatrics, Dongguk University llsan Hospital, Goyang, Korea

Purpose: The aim of this study was to evaluate the severity of disease in children with acute bronchiolitis according to the type of

infected virus.

Methods: From November 2007 to May 2015, 768 patients under 2 years of age who underwent real time-polymerase chain reac-
tion of nasopharyngeal aspirates admitted to the Department of Pediatrics of Dongguk University llsan Hospital for acute bronchi-
olitis were enrolled. Severe bronchiolitis was defined as presence of one or more kinds among tachypnea, chest retraction, needs of

0 inhalation or ventilator care.

Results: The severity of bronchiolitis was increased with shorter fever duration (P<0.001) and previous wheezing episodes
(P=0.005). In the case of single infection, respiratory syncytial virus (RSV) A only increased the severity of acute bronchiolitis
(P=0.012). However, the severity of illness decreased when RSV A coinfected with adenovirus (P=0.034), human rhinovirus
(P=0.038), or human coronavirus NL63 (P=0.042). On the other hand, when human rhinovirus was coinfected with enterovirus
(P=0.013) or parainfluenza 3 (P=0.019), the severity was increased. When human metapneumovirus coinfected with human boca-

virus, the severity was increased (P=0.038).

Conclusion: Acute bronchiolitis was associated with increased severity only when RSV A infected solely, but several viruses in-
creased or decreased the severity when coinfection occurred. Therefore, it may be helpful in predicting the course of the acute
bronchiolitis according to the affected virus. (Allergy Asthma Respir Dis 2018;6:47-53)
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(RSV), human rhinovirus (hRV), parainfluenza virus (PIV), hu-
man metapneumovirus (hMPV), enterovirus (ETV), influenza
virus (Flu), adenovirus (ADV), human coronavirus (hCoV), hu-
man bocavirus (hBoV) 0] Q)c}f23e!
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Sho] A2IBIAAL, B AAPE AIWEA] 25 A9 AAEE 724
217 W B ee- 8Oy

2) Htolz2{A Q| ZICH

HAJ| RV (respiratory virus) 16 IC (internal control) 10 pLE g
2 3 Ribo_spin vRD (Viral RNA/DNA Extraction Kit, GeneAll,
Seoul, Korea) & o]-&35}o] Al &2 31 &, SEEPREPI2 Viral
NA Kit (NorDiag ASA, Oslo, Norway) & ©]-8-5}0] A|25 A5}
SAT}. Reverse transcription-= cDNA Synthesis Automix (Seegene,
Seoul, Korea)S 0]83}o] AAFSFQITE vfA|elo 2 CFX96 Real-
time PCR System (Bio-Rad Laboratories, Hercules, CA, USA)<-
o]-§3t glofE A4S = Hiol2| A5 FSIITE 1 RSV (A/B),
hRYV, Flu (A/B), ADV, hMPV, PIV (1/2/3/4), hCoV (229E/NL63/
OC43), ETV, hBoV 5 % 167F4] Hfo|2| 2o thgt B4 AAF 9 A4
o FAb AREolc

3. 87 24

B E-412-SPSS ver. 12.0 (SPSS Inc., Chicago, IL, USA) 2 o]-&
ST H] Q1< Ha=of tfj gt H] 1l F-4-S- chi-square test, Fisher ex-
act test= 0] 851111, 14 WZo|| g3t v BA] 2 QA 1]
4= Student t-testE 0|85}tk
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239 Sok= 23(E.10elelch Wl 7k Aflsh] ANE, E
7EE9E 5L FUIE SR Bostelg), w

. =
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=

HSITH(Table 1).
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Table 1. Clinical characteristics of hospitalized children with acute bronchiolitis

Characteristic Number (%)
Sex

Female 287 (37.4)

Male 481 (62.6)
Age (yr)

<1 583(75.9)

>1, <2 185(24.1)
Hospitalization period (day)

<3 96(12.5)

4 188 (24.5)

5 169(22)

6 132(17.2)

7 58(7.6)

>8 125(16.3)
Fever (day)

None 343(44.7)

1 94(12.2)

2 86(11.2)

>3 245(31.8)
Ventilator care, yes 62(8.1)
Siblings, yes 440 (57.3)
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0.054). 52 Hat A 717H 6.35U = ] ZR3L(P<0.001),
U 7|17k Bt LeY=E © Bl YEFHTHP <0.001). S5Ol
A FAZE Q= 77RO (57.9%) S AIA S &2 F-Of51A] 2ok
CHP=0.634). O] AESE 5H%H 571 9S BYE o]
A1(16.6%) 1+2J5H| 55 AI718A 9 2] H1%=7F =34 TP = 0.005)
(Table 2).
3. = Ho[2{AQ| Iz

5 7S xetsto] A7 | BRI & Qg $At=9] el vt

Table 2. Clinical characteristics of hospitalized children with acute bronchiolitis
analyzed according to disease severity

Characteristic l\l(?]n:s%g;e (Eivgg) Pvalue
Age (mo)* 339 262 0.054
Hospitalization period (day)* 42 6.35 <0.001
Fever (day)* 2.20 1.60 <0.001
ICU hospitalization (day)* 0 0.05 0.001
CRP (mg/dL)* 1.05 1.20 0.261
Lymphocyte (%)* 55.99 52.94 0.006
Male sex’ 160 (59.5) 321(64.3) 0.185
Siblings, yes' 151(56.1) 289(57.9) 0.634
Previous wheezing episode’ 25(9.3) 83(16.6) 0.005
Allergic disease family history’ 2(0.7) 8(1.6) 0.316
Previous admission history' 53(19.7) 145(29.1) 0.005

Values are presented as mean or number (%). CRP: normal range, 0-0.5 mg/dL; lym-
phocyte: normal range, 20%-50%.

ICU, intensive care unit; CRP. C-reactive protein.

*Student ttest. "'Chi-square test.

2015

— 2014
— 2013
— 2012
— 2011
— 2010
— 2009
— 2008

- —— 2007

Fig. 1. Year-round change of acute bronchiolitis with 16 respiratory viruses isolated for 768 hospitalized children.
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o]8JA & RSV (A & B, n=380)2} hRV (n=257)2] Hl%= 7} Y5}
A 947 T80 2 ADV (n=139), hBoV (n=99) 420|2]t}(Fig. 1).

4. B e B8 2ol N
gE 9 m=291%)2 H$ RSV A (n=95, 37.7%), RSV B

(n=57,40.7%), hRV (n=53, 20.6%)2] <A = Hl%=7} =3kt 167}

Table 3. The ratio of single infection to coinfection of respiratory viruses isolat-
ed for 768 hospitalized children with acute bronchiolitis

Variable Total (n)  Single infection, n (%) Coinfection, n (%)
Adenovirus 139 16(10.5) 123(88.5)
Influenza A virus 16 6(37.5) 10(62.5)
Influenza B virus 9 3(333) 6(66.7)
Metapneumovirus 40 13(32.5) 27(67.5)
Respiratory syncytial virus A~ 252 95(37.7) 157 (62.3)
Respiratory syncytial virus B 140 57 (40.7) 83(59.3)
Parainfluenza 1 35 10(28.6) 25(71.4)
Parainfluenza 2 10 3(30.4) 7(70.0)
Parainfluenza 3 33 7(21.2) 26(78.8)
Parainfluenza 4 27 9(33.3) 18(66.7)
Human rhinovirus 257 53(20.6) 204 (79.4)
Corona 229E virus 8 0(0) 8(100)
Corona NL63 virus " 3(27.3) 8(72.3)
Corona OC43 virus 22 2(9.1) 20(90.9)
Enterovirus 60 2(3.3) 58(96.7)
Human bocavirus 96 12(12.5) 84 (87.5)
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A vfolH A7k BE T 7l BT} 55 7F o] WK Table 3).
Lpo| & FLEsto] T 7HAT S5 7hd o) AfolE Ql=A] Kok
], 1 l gk Gotof Al hCoV 37FA] 53 5 hCoV 229E¢] &Jgk

T AHOE A B GS oA bkl 14] ol 24 met
9] 5\_0}01]/\15 hCoV (229E, NL63, 0C432] 3714 &)= whel 7+
FHoll g A7 A H2 42714 ¢Fkrhdata not shown).

5. #eldiolz{ A0 2 SF=2| Xt0]

o|gkel vlol2] A0 F ol whE A7 A FF = AlolE
=4 T E dEo = WA sl g 4 Solds
RSV A Z+&juto] At A7) 22| 7t #&o] 9JQThP=0.012).

Zzke] vpolg| 27t S5 A AESS Wl AV BAF Y] S =2t
O HHALS E B4 AutE B, RSV A9 Ao = ADV (P=
0.034), hRV (P=0.038), hCoV NL63 (P=0.042)1} =& 7+ =3
2 o @3] F= 7t 7TASFE TS hRV= ETV (P=0.013),
PIV3 (P=0.019)¢} & AN 1| 25=7) 27181
hMPVi= hBoVe} % Z1aE9lS o 557} Z7Haiekp=
0.038) (Table 4).
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Table 4. Correlation of severity with coinfected viruses for 768 hospitalized children with acute bronchiolitis™

- Coinfected viruses

fection ADV(1=139)  hMPV(n=9)  RSVA(=252  RSVB(=140]  hAV(n=257) ETV (n=60) hBoV (n=96)
ADV : 0239(0137)  -0133(0034)  0046(0589)  -0002(0975  0.092(0484) 0,012 (0.907)
Flu A 0.103(0.226) 0106(0084  0053(0532) 0117006  0066(0614) 0.134(0.195)
FluB ~0100(0239) ~0.074(0.245) ~0.085(0.175) : 0,106 (0.306)
VPV ~0.004(0.960) 0,005 (0.940) _0081(01%4)  0053(0688) 0,092 (0373)
RSV A _0051(0550)  0406(0516) _0057(0500)  -0042(0503  OO73(0577)  -0027(079%)
RSVB 0.115(0.176) ~0050(0432) 0077(0216)  -0068(0615)  -0.069(0507)
hRY 0015(0863)  0189(0242)  -0131(0038) 11(0897) 0.195(0.135) 0,190 (0.04)
PV 1 ~0098(0252) ~0082(0197) 0055(0378)  0099(0452) 0.085(0.411)
V2 0127 (0.136) i _0023(0718) 0093(0138)  0172(0189) 0.160(0.118)
V3 _0070(0415)  0280(0080)  -0023(0718) 0146(0019F  0152(0246) 0,053 (0.609)
V4 _0087(0512) 0015(0840)  0068(0481) 00160809  -0029(0826)  -0114(0268)
a 013200124 0271(0115) 0121(0106)  -0010(0920)  0164(0013) 0.170(0.097)
hCoV 229 _0031(0627) _0031(0624)  -0143(0257)

hCoV NL63 0184(0083)  -0136(0437)  -0152(0042) _0.002(0.981) i

hCoV 0C43 ~0.047(0587) : _0024(0700)  -0039(0651)  0062(0322) 0,106 (0.306)
hBoV 0073(0397)  0351(0038F  -0034(0651) 007800418  0063(0344)  0035(07%2)

ADV, adenovirus; hMPV, human metapneumovirus; RSV, respiratory syncytial virus; hRV, human rhinovirus; ETV, enterovirus; hBoV, human bocavirus; Flu, influenza virus; PIV,

parainfluenza virus; hCoV, human coronavirus.

*Spearman correlation analysis and then chi-square test. "Negative correlation (reduced severity). Positive correlation (elevated severity).

50 https://doi.org/10.4168/aard.2018.6.1.47



01Tl 8 « 2l nlo]g|e] whE F5 BAZIAA A

Bo] Z7Hshed] o]t ol 5] Hek AHS o

BoRA| L, mjsrore] AEEo] ok dlofl 711k A7 1A A
H

P
o
—~
rir
oM,
€

© 28,713 59 e g FA Aot S 5 5
7\E g BEE el 7h e S 4ot 3%
5 A8 A3 719, MBS, B} 2 Al F RS A

7,8,11,17

S
Agto] TA%E Foll = 4ro] Ao| ZAThtht 47|84
olg]A Fo A2 RSV7ZFAI7| AR 555 S7HI7]

o wje] Zsolck olde] Qg mu T/
B ek 5 2 do] B7H5H 9L elo] =)
259 U5 YRT 5 20l ARG B
PHAIRICkEL 1 15k0] o] gteh”

2
o
=)
)
K
i
[>
L
ol
=
R-3
A
>

=
SO FEA U 71010 T Wge) 54 5 49 A
o w:go] B 5 91 A0 2 YZsHict
F2 A/1EAG] WYt Tlo] Gl UNAQ QIS Al
WY szko] Fe4 s AVBAGY FFE7 F71sen
-
o

(P<0.001). A7 A

O

A9 ool Al BEe S oh o2 dkeld gl
ol ¢ AT S W o] kel W U] Ho] AYIEAY
o FFE O BAVE QL A obfeka 28] & 4 ek B 7

O] Bt Uol= 26278 R 5 2 T5Ew] 3397t 25
] oA A A O &2 §-0J51A] 9FQkT o= A7 A Ho] 2
14 1]qke] Fotof| ] dgshm, 2 5 o W 14 n]ghe & $22)4F
ZAto|7t §i7) o & AYzbeit

o] 917te] A} F ol Aol Y-S B 5717 ol
U= A B A A7 1A E 0] TSt -2JeH| 7S

7} 1167, | 2718|H 7HEE 107, 4] A=) Sl 2 19
© 2 BQlEo] 24719] QIAbEo] A7 |1 HAIH S T5kol FF= 1l
ASAE Belsplole 7 Skt a7t AojM & o w2 &

Allergy Asthma Respir Dis AARD

A2 o2 2lo] Aaslt
o] QoA RT-PCRE: B3 A7 eH%e] €9l wpolel 2
AT, o] 70l AlE RT-PCRE WPEFA-+-++ ©.
2 FE) AT vhole) 2 oS BHIG A gllck AEE ol
#]229] (viral load)el T2} 5 FE7} S7Heek B ol 7
o chezA| Belol 4 Ak tolels A AL Akt A7ie
G FFEI §9H F7HSHA G A0 Lpedehp=
0.089). ThebA] BTl Hholel OFS ZsHE Ao 7A1S of
§3to] F 719 A AIBAIAe] BFEe] ol oL X
Aol e 277+ B sk
AP 1AES U7 Aol Hholel AR RSV (50.19)7} 74k
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A718AHS SFEE S7HI7IE o] ofd7E AZetek g
RSV A= ADV (P=0.034), hRV (P=0.038), hCoV NL63 (P=
0.042) 7} T 44 Hgle W) SAX 22 Fo5HA S5 e
5} EHTable 4). o5 B3 -2 RSV AX[TE -5 LA whol2f i
TRl et S5 4 UeS o 4 Tk T2 ol
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= HH(colony) 9] oF8}-E 2T 4= QAL H a7} Ql=t,” RSV
A A 54 Hio|2| 20} o213t JHIAIS 7HA = Alo] oFd 7k AY
2t & = Aek E=3F RSV A9 Aol A e s] A|AE w7t
A B2 ARl 8 F = Zlo 2 AA o] T A4d 3
QL RSV7} AEE Aol & ZFo] ofd 7l=Al & vjA| & 4= gl
RSV A 9]9] th-2 Hfoe 2 T Zr o] A7 A9 S5 =5
ST g Ao 2 Ul 2 vlojg| e 5 2
o] Fgle Wl FF=E S7MI7I= A= SIH I hBov 7t
hMPVe} S5 =02 uf A7 1A 9] S5=7F 57k =
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ETV (P=0.013), PIV3 (P=0.019)7} 22 71959l nf 2257}
77 1= Al 2 U=, ol theE dtollAl= Q?ﬂﬂ &
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ToErH gl A o CL%‘# ASATH Table 4).
hMPV7} RSVO F-5 A A= E Ul 5557 57 Riths o
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