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Comparison of Clinical Manifestations of RSV, Rhinovirus
and Bocavirus Infections in Children with Acute Wheezing

Hyun Wook Shin, MD!, Ha Lim Cho, MD!, Ju Hee You, MD!, Eun Jung You, MD!,
Eun Young Kim, MD', Kyoung Sim Kim, MD', Yong Wook Kim, MD!,
Jin Jong Seo, MS?, Hyoung Min Cho, MD'

JDepartment of Pediatrics, Kwangju Christian Hospital,
“Division of Microbiology, Department of Health Science, Gwangju Health
and Environment Research Institute, Gwnagju, Korea

Purpose : The purpose of this study was to compare clinical manifestations of human bocavirus
(hBoV), respiratory syncytial virus (RSV), and human rhinovirus (hRV) in children with acute
wheezing.

Methods : We retrospectively investigated 549 virus-positive throat swabs obtained between
January 2006 and December 2008 from pediatric inpatients with acute respiratory tract disease
at Kwangju Christian Hospital. Among them, 109 patients, who had lower respiratory tract infections
with wheezing, were enrolled in this study. The medical records of patients with positive results
were reviewed for clinical data.

Results : The mean age of the patients with RSV was 7.15 months, 15.66 months in those with
hRV, and 15.04 months in those with hBoV. The mean fever duration and frequency of patients
with fever was 2.43 days and 47.9% for RSV, 2.86 days and 51.7% for hRV, and 3.75 days and
69.6% for hBoV. The frequency of patients with acute otitis media was 20.8% in the RSV, 20.7%
in the hRV, and 13.0% in the hBoV groups. The frequency of lung infiltration on chest X-ray was
12.5% in the RSV, 20.7% in the hRV, and 47.8% in the hBoV groups.

Conclusion : We compared the clinical manifestations of respiratory viral infections in infants
and children with wheezing. However, further surveillance will be necessary to clarify the clinical
manifestations of the viruses. [Pediatr Allergy Respir Dis(Korea) 2011;21:334-343]
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1) CHA &xt

2006\ 195-E] 2008 129714 3zt 571584
aoPgandatel] 34 SR APoR §ldate] AujelA
RSHpo]2]A, ofdliento]e X, IEFelzhlo]e] 2 A, Bl
et A48 A rapid antigen test) ¥ A% gl
=3 oUr G A7t BRI, Y B FelME =
1 o} FTFAA] BAAEA
A7y 2= 9a 1,8187 9] $
2= e = S8l o & 5 HlolE AT}t 73%&4% 549

4
7ol 91 1093< A
e el Aol FAs,
2) 4
2006 1€95¢F 20084 124
JOR RI|HE FFHOR =
Ake vl wskioh

71 33k 109
Abslol 7t 150 P

P IS Qe VI AP A4 7R, B Hol
O BE Ul AR, FAAL F019 B A § 8
AP ARLSIA B B AR S Bsigle, Bee g
ALAE o) g3tol B ALs SPAAS ) 5 v}
oM 28 L7} 38T ol YRS AR HSSA
on, F AR AR 3 B 209 S 9 B
o1 HGE G YA AP Pelstat AEele) v

7134 A& (peribronchial infiltration) Y} 733} (consol-
idation) 5-2] A7o] ﬂo]E]}* A$-7 dgstgich
25 Grhe 35 A5 wet

;TV_
'l_ LN
AN Aol AE, F 32 ARE NEon 4

Table 1. Symptom Scoring System (Reprinted from Boogaard R, Hulsmann AR, van Veen L, Vaessen-
Verberne AA, Yap YN, Sprij AJ, et al. Chest 2007;131:788-95, with permission of American College

of Chest Physicians) [20].

Variables 0 points 1 points 2 points 3 points
Respiratory rate, <30 31-45 46-60 >60
breaths/min
Wheezing None End-expiratory or only Entire expiratory or Inspiration and expiration;
audible with stethoscope audible on expiration audible without stethoscope
without stethoscope
Retractions None Intercostal Tracheosternal Severe with nasal flaring
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= 0-337H4] 45 F % 3,
o7 e A SEFIH Jeol e sk dEY] F

T5 0-98°7 Hrtsieith (Table 1)

7} o) 50 e 7]

2. Aol iF H A2
A T A nIQlFell AfE 82/A] H719) Jk
1

FEE A FRe dsto] FU7 WIS F1EE vt

o

olg{ 2 =1l #] (virus transport medium; Difco Labo-
ratories, Livonia, MI, USA) o] ¥ ¥ 4CE Y3174 3t
7t 39 oy FFg oAl B AT o ®E 2RIt
AA ] A= vlo]y X pHulA] k] WS X <kl
A % & Ak HYA ™ (penicilin) 2 Y2~EF (ny -
statin)& F7Fsto] & E@el ths 1548 HH0% E5

FHA 4TCollA TAIRE E_E 8IS ©]E 3,000 rpm
O7 2087 4ColM e & F dSds 7H=R At

gatgick

3. Hio|z{A2| sHi(hexane) F&

flo

THAENA Hlolel A #AF FE2 XS S
QIAamp Viral RNA Mini kit (Qiagen, Hilden, Germa-
ny) 2} QIAamp Viral DNA Mini kit (Qiagen) & AR5k
AlzALe] Bel wh} $irke 23615t = dAelet 7H
E 140 pLeoll &5 (buffer) 560 plLS ¥ol oF 1527 7%
A X" & 1027F WAekaL, ol e-&(Sigma-Aldrich
Co., St. Louis, MO, USA) 560 uL.E 3713t & 2&gst &
=S dHel ¥l & v, 1% Y= (vacuum mani-
fold, Qiagen) & °1-8-8} 7Hdas Aol S A7 Al
HehZ M (buffer AW1) 750 uLE Aol Qo] F3a]7]
, AZ E A (buffer AW2) 750 uLE Thr] Aol Hoj
T, A viUEEE o] g38te] 7HlEE Al AR
CopRERe 2 AR]2 4Tl 14,000 rpm, 383t
gJato] ol AAS &, W 35 7| Eof 23
Z9 (Buffer AVL, Elution Buffer) 50 uL.g g1 147}
Aol A A3 T 14,000 rpmellA] 14 &<t 4418k
S FEEILE 58 Ik 70T RtstdA 2
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4. C}=(multiplex) real time—polymerase

chain reaction (RT-PCR)Z} PCRZA}
Hho]g A FR1S fJsto] o] mntole A Z17)e] Hio]
2o i3t RT-PCRE 3513 21, YmA] vlo]eiie

U RT-PCR¥} PCRAARE F3skltt. rk=s 5% 5
uL DNA 5= RNAgHe] HF 50 uL7b E%=F Taq
polymerase (Bioneer, Daejeon, Korea) ¢} B7PFo]&] A,
obtlicnte]e] 2, RSufol2] 2, shehelE-Fllxptol 2| 2, 51
Zirjatole] s, QIEFA o], glolmrole] A -
Zpel] HolA 0 AZbel AIRAE 242t Wo] PCRYME-8-9Y
(Cosmo Genetech Co., Seoul, Korea) & YH&3{th PCR
Z712 Byhfol |9} ofu|mhlo] 2 A 95C oA 3 W
AN, 95CellA] 148, 54 CollA] 18, 72Coll 179
F715 363] AAlstaL mpA et 7] $ 72ColA 521t
ZAZIek RSHEol 2] A9} gl EF<ilAputol 2] X, 2ho]x
Hho] 2= 42T ollA] 60%3F WHEAIA cDNAZ Hg §
95°CelA] 34 HAAIT T 94°C oA 142, 54°CollA] 132,
72°ColA 13-9] 715 353] AAlstaL v 7] 3 7
2CelA 587 SZAZL FRuuloleas 427
603 RESAIA cDNAR HEF 3 95TelA] 33 wiIAgAZ]
T3 95CoA 30%, 54CellA 30%, 72°Cellq 30x9]
715 353] AAlstaL wpAut 7] 3 72CelA 587 22
AZATE QIEFARto| el s 42T elA 6021 REGAIA
cDNAR Z3F 5 94Tellx 383 A tha 94 CellA
1, 617CelA 14, 72TCelA 18#9] 715 353] st
wpAuk 271 5 72°C 53 B SHAIZCh S35¥ PCR A
B2 1.5% ol}E2~ A(agarose gel, Gibco, Grand
Island, NY, USA) ol 171955 AAS &, oEjt]E B
nlo]= &9 (EtBr, ethidium bromide, Gibco) ol 213}
294 (UV, Vilber Lourmat, Marne La Vallee, France)
stellA] Bssic

5. 8 A

Axe] EAA2+ SPSS ver. 15.0 (SPSS Inc.,
Chicago, IL, USA) T2 7388 AME3lo] 24513590, 3
A9 Hlie SHED - AYHE ARSI, A

o

:
AZEN RO FFE P gl 0.05 VIR Wz sk

=270 0

2 o

1. Hiol2{& ZEe| REE

2006 1¥€5E 2008d 129€7k4 3d7r 34 V=
dow s & 1,818 32 S wlo|giAvt HER
.

FA1= 5497 (30.2%) ©1 9 01, 317k Hpole e Wl
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T R o)k wlelE vt FE 7w ASE ¥l
2o mrlol@| A 2747, RSl A 1239, R7ldlol#
2~ 639, AEZFIARIo]g A 57, oftl|imHlol#| 2 54,
FRuntelei s 44, THERIE TR0l E A 4070l
th olE & Hgo] Fuke 109%S Adsiglon, ol
1097 F RSHIol&| X 4878 (44.03%), 2to)mmole] 2~ 29
™ (26.60%), H7htolel s 238 (21.10%) &) FHES B
ek 71 2ol ofdlulol A 27, B A ZFAAhalo|
2~ 27, IRvlolE A 1, SHRIZF<lxlulo] A 3%,
RSutolz] gl wobtelela Bzl 19o] FRIEG)
t}.(Table 2)

Table 2. Viral Etiology of Respiratory Infection
in 109 Children with Acute Wheezing during a
3-year Study Period

No. of children infected

Virus (es) with virus (%)
RSV 48 (44.03)
HRV 29 (26.60)
HBoV 23 (21.10)
ADV 2 (1.83)
PIV 3 (2.75)
HCoV 1 (0.93)
IFV B 2 (1.83)
RSV and hBoV 1 0.3
-coinfection

Total 109 (100%)

RSV, respiratory syncytial virus; HRV, human rhinovirus;
HBoV, human bocavirus; ADV, adenovirus; PIV, parain-
fluenzavirus; HCoV, human coronavirus; IFV B, infuenza
virus B.

30
25
20
) 15
10

P12 2 AotellA nfole| il mhE ek vla

> O
e
rol
il
0z
_O'I_I
N
H
oy
1%}
rigk
A
1
lo

1) ¢igE HjW

1097 AAY Hd dEL 11.6970L (1-72702) 21
a1, ol 738 (67%), oot 36W(B33% o7 HU "=
2.03:10]1%itk

A uHlolg| A AEFE FAlelA] RS2 AE 487
Z 43%(89.6%)°] AF 14 vl A HEHOH, A5
6701 vuke] 227} 488 F 287 (58.3%) .7 ZATE %)
ok AF 1d o] Felli= ] =87 Yelgth golicnlo]
B AE 201 F 174 (58.6%) 0] AF 1271974419 g}
oA AEHY oL, o]F AFME 3] HAEE o,
ByhlolgAE 12709 viRtellx 239 % 134 (56.5%),
24714 ke sktollA 86.9%7F HAEHATE (Fig. 1) RS
Hpolel A 749 #x1e] e dFE 7.1571€ % glo|mnlo]
229 At v AF 15.6671L01Y Bplole A He
A 913991 15,0472 vl wate] FAISTH o2 F-olaHAl
o]t} (P<0.005, Table 3)

2) HZE HEE

7y ulo]# 290 9 HEE A ¥ RSHPO|# 2= -
129(77.1%) Aol JF2 o= A= gfolmnlo]
A 49(31.0%) 3 92 (17.2%) ol Ho] AEH oM,
Hyplol# e 3-59(60.9%) ol 7H8 o] HEH ST
(Fig. 2)

3) UHS H AUA T2t

o skt BelA 7133 7k 58] 557 Sde] &

-

A= Aek ZF vpele A A o] Y NIl X%

[ RSV
[ HRV
@ HBoV

-6 712 13-18 19-24 25-30 31-36 37-42 43-48 49-54 55-60

Month

Fig. 1. Age distribution of wheezing children infected with
respiratory syncytial virus (RSV), human rhinovirus (HRV),

human bocavirus (HBoV).
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71Z& vl RSupole s SxjtolM = il 239
(47.9%), F+ 24 717 2.43Y4S BT} 2lo]mnlo]
27 15 (51.7%), 2.73%, BIhlolgATtelM= 16
8(69.6%), 3.75L01tk. Al 7 7+2] F2] 3t Aol Ho)
A it (Table 3)

A} ol w2 Het 9 717k RSufo|H AT 8.48Y,
ol ino| B AT 9.239, Hohlo]E AT 9.0992 HSl
om BATH F-od2 ATk (Table 3)

) Zk HI-OlE'IAHE:' %EE aj J'(-II:|=|2 Xl_/.\_ 7||7_|'

TE 2T A5E o] g3t 7t vl A 7l Y= A
3k0] FZ5 u|mE £ 9% 3 RSulol2IAT 4.88%, go]
wHl B AT 4,174, BIpato|g| AT 4.13% 0 % RSH}o]
212 Zhdel| A tha kot BAISH fol e Kol ¢
St} (Table 4)

Aol FH = 717 RSHP|# A7) HE 6,179
tolizrto]g| A 4.599, BlHlol A 4.65Y0) H|Ste] 1

14
12
10

No.

o N A~ O ®
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A& Z13ke] FeatAl At (P<0.05, Table 4)
Fo R Qe u)7 AEekE ogste] 2L/min o]
& ok Bedt A RSulolel s 487 F 57
(10.4%), 2Fol=ntolE 2 297 F 3% (10.3%), X7kto]
212 237 % 29 (8.7%) 0 SIH o) EASH §9)
& 1o]4) 9ISk} (Table 4) ABHF7|E olgdt 7))
4 3] 2ol A9d A gk

5) B0l St s

"7\:1]— H]—?G ‘:/] g—A %o]oﬂ _/\Lo] 3} ]% v[_‘—.RSH]-
ol AollA 489 F 107 (20.8%), Eto]irtol A 294
% 6 (20.7%), RIhtolE~ 239 T 38 (13.0%) =
om, RSupole e} go|mulols A7} E?’PH}OlE%iOH
Hlate] oAl w3tk (P<0.05, Table 4)

6) HUHAL

HANHARE W E 5= (white blood cell [WBC] count)
o} AY+ H74 4% (erythrocyte sedimentation rate,

r>' Eq‘

eRcs
AFo]

W RSV
[ HRV
[@ HBoV

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Month

Fig. 2. Seasonal distribution of wheezing children infected with res-

piratory syncytial virus (RSV),

bocavirus (HBoV).

human rhinovirus (HRV),

human

Table 3. Characteristics of Children with Acute Wheezing Caused Solely by HBoV, Rhinovirus, and

RSV
Fever Mean
No. of  Mean age
patient (mo) n (%) d Duration of WBC count, ESR, CRP,
0 ay admission (day) /uL (mm/hr) (mg/dL)
RSV 48 7157 23 (47.9) 2.43 8.48 10,070 15.81 0.87
HRV 29 15.66 15 (51.7) 2.73 9.23 11,525 20.33 1.53
HBoV 23 15.04 16 (69.6) 3.75 9.09 13,800" 25.78 0.72

WBC, white blood cell; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; RSV, respiratory syncytial virus;

HRYV, human rhinovirus; HBoV, human bocavirus.

*RSV vs. HRV, P<0.05; RSV vs. HBoV, P<0.005. THBoV vs. RSV, P<0.05.
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Table 4. Characteristics of Children with Acute Wheezing Caused Solely by HBoV, Rhinovirus, and

RSV
No. of patients Lung infiltration Severity score Duration of wheezing (day) OZ2 inhalation
with AOM (%) rate (%) y Mean rate (%)
RSV 10 (20.8) 12.5 4.88 6.17" 10.4
HRV 6 (20.7) 20.7 4.17 4.59 10.3
HBoV 3 (13.0)* 47.8" 417 5.11 8.7

AOM, acute otitis media; RSV, respiratory syncytial virus; HRV, human rhinovirus; HBoV, human bocavirus.
*HBoV vs. RSV, P<0.05; HBoV vs. HRV, P<0.05. HBoV vs. RSV, P<0.005; HBoV vs. HRV, P<0.05. RSV vs. HRV,

P<0.05; RSV vs. HBoV, P<0.005.

ESR) 18]3 C-Hkg @9 (C-reactive protein, CRP)-S H]
w3kl RSHlel#iAs WBC count 10,070/ul, ESR
15.81 mm/hr, CRP 0.87 mg/dLSith gho]mnto]z] o]
WBC count+11,525/uL, ESR 20.33 mm/hr, CRP 1.53
mg/dL, E7M}ol#i~E= WBC count 13,800/ul, ESR
25.78 mm/hr, CRP 0.72 mg/dL3Ith. NAAME RSH}O]
2w Hyptole gt Alolof] WiE S el f2o] gt Alo]
7} lle}, ESR¥ CRPE #folE HolA] kgt (P<
0.05, Table 3)

7) S5 UAK ARIA H EE Aol HIE

RSHlol 2] 2ol A 9] #] & A 48
%) o] om, ool A 297 F 68 (20.7%),
H7plolgagtelM= 2398 5 117 47.8%) = KAt K
FhatoleAatol A 9] ) & 4272 RSule]eAwrw glo]
ol g AR o8 2 WIEE KRl (P<0.05,
Table 4)

o #

W A&H A o7 Folxl 719 Hisel
etk o= FE 557 A3l E 7|7t Fot
e = Qle SR ofe] theksh AgtelA
T 57 AQel gl gt
53] frohs sliRetd o= Vwot a1 54 5571 134
Q%7 g0 Eh7] ok
779 T57] A9 Al ulo]# X, At @ 7E} WAy
=0 Z dle]e| 27t 7Hg S8k djlo] |
o} ble]efse] o8t M-S BRI 3P| 2 dfob]
o Al H= S8 ARIo)A}, AotellA] W42 &
A olsls doy)= 7bg 5 dlojh Y
g T S AdollA] nlo]# 9] wlef T3t
S

AT o ARE] wol AAH AL 1960 o]

8074 54 871 A 9] wholei 2 rQlel] #hgh A
oAl mlolE A AR vhol2 & vk Ak cell culture), 3
A3 AHantigen detection), @382 AA}(serolo-
gic test) & 3IA] o]Fo1 g ot od AFAQL violH A
AE PP A vlolyx 2 Aol A&7t o
@3] oS R AEE ok Witk 2ev H 5ol 24
AL 7)) Wd®E QlE Hlolg A HEES BlokA L
2 FolF o, PCR, RT-PCR 59 AMZE AAFIHES
2EQF 991s &7 XY 38 s Ads T
QA FFSlek

AJEE- Hlol e A HE VTS o] 85 AEelA Bakvk
ojglx, wERFREHlolE A, AF sRipulo]e 2 (NL63,
SARS, HKU1), Zg]erplo]#) A (polyomaviruses) &
o] AFA BAH N 0H o] nolaSo] ol
A 37 S 4oyl i vl Ass: 2148 J4dot
st} welo] glgol vl a QIR B Age
o] FHHE % 7D FAtellA AFAl Bl nlol e
F HyplolyAg) e EUsiA ATE 1 9= RSHE
ol W glo|izrtole] Aote] QY oS Hlshr] 213
Al &= it

WA SPIE el HlolelA AEES AE 7IRE A
of el whet theksbAl BaEw glo, Calvo 5779
Aol b 357 57l e BAelA] 557 vleld
2 HAEEL 61.2%% Bk on, FuUelsE Choi 5
o) S| 244 $AE B R ATslel EE 60.6
%, B A% 154714, Fo} Bl&-E 59% = Holellx] &
Aoz B SIGITh £ ATelM= st 349 e 7
& $219] 30.2%°14 TE7] vlole| vt HEE AL, B
A2 14.667014, Foprt ofotel] vlaf F wll H & =4tk

A
7} wpoly A FHELS Allander SVl o3t Ho] %
Z

[‘
e
[> of

[e)
HHe S % 749 SIS T oz & el S5 4
5 ¥3alo] RSHlo]H A 28%, Blolwmhlo]l# A 28%, W7}

- 339 —



—Hyun Wook Shin, et al.: Comparison of Respiratory Viruses Infections in Children with Acute Wheezing —

nlol#l s 19%2 Bt on, = R 2= Chung 5%
o] 34 A FAE o g AFst ATl RSHlolE
22 13.8%, 2lo]whlo] |2 33.3%, Bplol#lx 11.3%=2
Ruskelet & AgelA] 3uzt Aol FHke 94 1=
e 3 1099 F S-S RSHlolEl A 44.0%, 2o]x
ulo)E A 26.6%, H7hlol# A 21.1%2 RSHlo|# 27} 7}
=

7} njole] 2] o7 ATtelA] Allander 5V Ao
ok )% 49 1 A% (median age)= RSHlo]H A
0.811(0.26-4.5), Zlolxmlo]¥ A 1.81(0.38-12), F5
AAs AL wrhlolyA 7l Al 1.349(0.8-3.2),
Soderlund-Venermo 5% RSHFo]2] 2~ 0.913(0.3-4.5),
glolr-nlolg] A 2.21d(0.4-12.5), ®IhlolglA 144
(0.8-3.2) 0% B &}, Garcia-Garcia 27 2] Q7o
A Hg AFL RSHbolE A 18719, glolwmntolz| A 32,5
g, Rotole]x 18.8719= gholinlo|ef s 1) Het
A7o] RSufo]# A Hlujolei e nvlale] Aoz
vk Rusigith £ el RSHlo|E A% 7.1570
9, Folnlolel A= 15667119, BIhto]e] 2= 15.047)
2= RSHlolE A9 719d dA7jo] gho]info]g] ) Hyful
olg]A B} {2 W& Zloz A

AH Y AEE-S Chung 5279 Watellx] RSufol2]A
= 1A Rkl 71.9%7) 1AlAIA 341 AFolof|A] 28.1%7}F
AZH o 34 ool E AEEA gt 2o wmn)
ol#AE 14 vkl 41.6%, 1AlA] 34 Aloli= 44.2
%, 3MN-E] SAl w|Ttel| M= 14.3%, RIHlol#E 14
makoll A 50.0%, 14164 341 AbolellA] 38.5%, 3AlellA
54 Al 11.5%7F A&= Y} Garcia-Garcia 279
ATl 24 wlRtellA €] ZFAEo] RSHo|# A 79%, Bt
o|xzHlo|2I A 56.3%, BIkHlolHA 71.4%% Kustich
B el 7t ulo]j 2] AHYE HEELS RSuloIH A
+ 37149 muke] ExloA] HeH oz AEE oM 14 o]
FRE o] =EA BAESIch golulelg A 17
DY 97714 9] BxfefA] Wo] AEE IO, o] F A
ol 3] AEES AT = g9len, Byhjo]
2l 24709 mvke] Bxlof A 2 PEEQ.

Aol Fub gAfelrel AME FHES

2= 3-59(60.9%) ol 71 @o] &5 0] Chung 529
AT} FrAks At ERlEglont, golmmte]y ] A
$9€9017.2%) R} 49(31.0%) ol Zo] 7EH ] 2ol
=

ured o] Ak ZAMIA Garcia-Garcia 527 AT
=AY SAjellA] @] W7} RSHlo]#E A 80%, Bl
Hlo|E A 42.5%, H7Pkol# A 64.3%2 RSHO|E A7) 2
oliznfo] o] H]Ete] MAS WILT} EoroL, Rymlo]
228} Hlgtol = F-2)$t AfolE HolR] hgittar WSk
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