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Epidemiologic and clinical features in children with acute lower respiratory
tract infection caused by human metapneumovirus in 2006-2007

Gwi Ok Park, M.D., Ji Hyun Kim, M.D., Jae Hee Lee, M.D., Jung Ju Lee, M.D., Sin Weon Yun, M.D.
In Seok Lim, M.D., Dong Keun Lee, M.D., Eung Sang Choi, M.D., Byoung Hoon Yoo, M.D.
Mi Kyung Lee, M.D." and Soo Ahn Chae, M.D.

Departments of Pediatrics, Laboratory Medicine", College of Medicine, Chung Ang University, Seoul, Korea

Purpose : The causes of acute lower respiratory tract infection (ALRTI) are mostly attributable to viral infection, including
respiratory syncytial virus (RSV), parainfluenza virus (PIV), influenza virus A/B (IFV A/B), or adenovirus (ADV). Several Korean
studies reported human metapneumovirus (hMPV) as a common pathogen of ALRTI. However, studies on seasonal distribution
and clinical differences relative to other viruses are insufficient, prompting us to perform this study.

Methods : From November 2006 to Cctober 2007, we tested nasopharyngeal aspiration specimens in children hospitalized
with ALRTI with the multiplex reverse transcriptasepolymerase chain reaction to identify 6 kinds of common pathogen
(hMPV, RSV, PIV, IFV A/B, and ADV). We analyzed positive rates and clinical features by retrospective chart review.
Results : We detected 38 (8.4%) hMPV-positive cases out of 193 (41.8%) viruspositive specimens among 462 patients.
HMPV infection prevailed from March to June with incidence peaking in April. HMPVpositive patients were aged 15 years
(76.3%), and the ratio of boys to girls was 1.2:1. The median age was 27 months. HMPV primarily caused pneumonia (76.3
%) (P=0.018). Average hospitalization of HMPV-associated ALRTI patients was 5.8 days. In addition, they showed parahilar
peribronchial infiltration (100%) on chest X+ay, normal white blood cell count (73.7%), and negative Cteactive protein (86.8
%) (P>0.05). Al hMPV-positive patients recovered without complication.

Conclusion : HMPV is a common pathogen of ALRTI in Korean children, especially in 15 year olds, from March to May.
Immunocompetent children diagnosed with hMPV-associated ALRTI may have a good prognosis. (Korean J Pediatr 2009;
52:330-338)
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RV PCR

M1 2 3 45 6NCPC

Fig. 1. RT-PCR results of respiratory viruses. Abbreviations :
RV, respiratory viruses; M, molecular size marker; 1, adeno-
virus, 534 bp; 2, influenza B virus, 455 bp; 3, respiratory syn-
cytial virus A/B, 401 bp; 4, influenza A virus, 351 bp; 5, para-
influenza virus 1/2/3, 263 bp; 6, human metapneumovirus, 214
bp; NC, negative control; PC, positive control.
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07 3t} C-reactive protein (CRP)E 4.0 mg/dL ©]4F
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Fig. 2. Distribution of viral agents in 193 virus-positive pati-
ents. Abbreviations : RSV, respiratory syncytial virus; PIV, pa-
rainfluenza virus; hMPV, human metapneumovirus; ADV, ade-
novirus; IFV A, influenza virus A; IFV B, influenza virus B.
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ole] TYHE 415704, HURI= 1478(58.3%), 1078 (41.7%) =
® 14:1% YERsth(Fig. 3).
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Fig. 3. Age distribution of hMPV- and other respiratory viruses
in virus—positive patients. Abbreviations : hMPV, human metapn-
eumovirus; RSV, respiratory syncytial virus; IFV A, influenza
virus A; IFV B, influenza virus B; PIV, parainfluenza virus; ADV,
adenovirus.

Table 1. Positive Rates of Respiratory Viruses by Age and Month

118(28.9%), 10¥ 56 % 23%(41.19%)°]1 A tHTable 1).

wole 2~z 9 FAE Ay Bd, 73 A77F 247 Aol
E Btk hMPVel 5 2007 390lA 69 Alololwr AEH
AaL 39 39(7.9%), 49 219(55.3%), 52 1378(34.2%), 6¥ 1
H(2,6%) 0.8 HHo] MFAH o7 gehkon 49 713 ottt
(Fig. 4A).

RSVl 79 20061 11€ 3% (5.0%), 128 287 (46.7%), 2007
9 1€ 1078(16.7%), 22 24(3.3%), 49 1%8(1.7%), 594 1817
%), 99 27(3.3%), 10€°ll 138 (21.7%) 2.2 F& A& 3
A Fig. 4B).

PIVE] Z$- 20061 122 178(2.6%) ©1F2 HE=A izt
20073 5€ 69(15.4%), 69 17%(43.6%), 72 38(7.7%), 82 5
8(12.8%), 99 3(7.7%), 10¥ 48(10.3%) 22 UEl}on =
BRE Bt 7S EA] f3S Bia 690 7 ol U
el th(Fig. 4C).

IFV A2 4% 20061 12€°l 67(22.2%), 19 167(59.3%),
29 19(3.7%), 42 1%(3.7%), 59 27(7.4%), 69 1%H(3.7%) >
2 FAHN L, IFV B 4% 20061 12€ 28(40%), 20073 1
4 29 40%)°] AEHATT L T2 620 18(20%) o] A&
HAtk & IFV A, B 25 1297 194 5482 vyt
(Fig. 4D).

ADVE 20069 12€ 1%(4.2%), 2007 2€ 29(8.3%), 48
37(12.5%), 59 1%(4.2%), 62 29(8.3%), 7 1%4(4.2%), 84
278(8.3%), 99 69(25%), 109 6(25.0%)°.2 e} 915 2

Number of positive cases/Total patients (%)

hMPV RSV PIV IFV A IFV B ADV Total
Age (yr)
<1 5 (5.1) 27 (27.3) 11 (11.1) 5 (5.1) 2 (20 1C 1.0) 51/99 (51.5)
1-3 16 ( 9.1) 27 (15.3) 18 (10.2) 8 (4.5) 2 (LD 9 (51) 80/176 (45.5)
3-5 13 (11.6) 5 (45) 7 (6.3) 9 ( 8.0 1(01) 10 ( 89) 45/112 (40.2)
5-10 4 (6.3) 1(16) 3(48) 6 (95) 0 3 (48 17/63 (27.0)
10-15 0 0 0 0 0 1(83) /12 ( 83)
Month
'06 Nov 0 3 (25.0) 0 0 0 0 3/12  (25.0)
Dec 0 28 (34.6) 1(12) 6 (7.4) 2 (25 1(1.2) 38/81 (46.9)
'07 Jan 0 10 (18.5) 0 16 (29.6) 2 (37 0 28/54 (51.9)
Feb 0 2 (9.1 0 1 (45) 0 2 (9.1 5/22  (22.7)
Mar 3 (30.0) 0 0 0 0 0 3/10  (30.0)
Apr 21 (34.4) 1(16) 0 1.6) 0 3 (49 26/61 (42.6)
May 13 (26.5) 1 (20 6 (12.2) 0 1(20) 23/49 (46.9)
Jun 1027 0 17 (45.9) 1027 2 (54) 22/37 (59.5)
Jul 0 0 3 (16.7) 0 0 1 (56) 4/18 (22.2)
Aug 0 0 5 (20.8) 0 0 2 (83) 7/24 (29.2)
Sep 0 2 (53 3079 0 0 6 (15.8) 11/38 (28.9)
Oct 0 13 (23.2) 4 (71) 0 0 6 (10.7) 23/56  (41.1)

Abbreviations : hMPV, human metapneumovirus; RSV, respiratory syncytial virus; PIV, parainfluenza virus; IFV A, influenza virus

A; IFV B, influenza virus B; ADV, adenovirus
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Fig. 4. Epidemiologic pattern of acute respiratory infections
with hMPV (A) and other viruses (B-E). Abbreviations : hMPV,
human metapneumovirus; RSV, respiratory syncytial virus; PIV,
parainfluenza virus; IFV A, influenza virus A; IFV B, influenza
virus B; ADV, adenovirus.

Table 2. Clinical Diagnosis in Virus-Positive Patients

As 1S 99, 108 129 (50%) 2.2 o ®o] U=
S BAK(Fig. 4E).

2. hMPV #0}S9| TEHE, A4 ke & HAF A

1) Ak RIcH

hMPV %74 $tolg 9] 7tk #lo] 207 (76.3%) 22 714 &
Rl 2 o RE AV RAGOR 5%(13.2%)01% e, 1 5
off 718 A 278 (5.3%), 2] o5k 18(2.6%), 25 178(2.6%)
o2 Yepytt) thE npolgse] AL FEAoR Hyle] vhy
Wol WAEt g o) hMPV7F S8 02 o3 dlES& @o)

YO HTHP=0.018). RSV #¢] 29 hMPV il H|3)] A7
FAFol 168(26.7%) 2.2 AFH o= wo] Yy PIVY] %
$E IFC] 98 (231%) o2 Ul ez weten IFV A 4
= 71#AE]l 108(35.7%) 22 AF oz o UrE};&E}
(Table 2).

2) M B

wlolE| a2 QA S SATH R foet zo|rt gle
RO Z et oH(P>0.05), hMPV Zdo & <3t 34 557]
A TAE 71Fe] 7B B TAFelAAL o] 38%(100%) B
Foll A velg o w2 299 (76.3%) 13, AES FRbse
A7t 289 (73.7%), &S SRkt A7 239(60.5%) 11
3 2T Bl 495 5913.2%) A YEhgtoy s
de 2 s A9 9da, N Folu FMES e do}
T QSIth FES; MAL o AsA TS B A9 11

(e}
H(28.9%)°] AATH Table 2).
AW 2448 BF AR 553(100%)S veERl L, o8-8 32
H(84.2%), A2 59(13.2%), FEo2 48(10.5%) 14 e
W) o] PIV, IFV A/B 799 A% tgeollA =3E230] AR
A= Bl vlal] ofdgo] HX RET} =2 &Oi Ve a, v
S& RSV (211, 35%) 7ol mla] 2ATH5E, 13.2%).
Hyt ALY A=) H$ hMPV 5.8%, RSV 6.3Y, PIV 6.2¢,
IFV A 68°‘ IFV B 47%, ADV 62%3i Yebytth hMPV 24
4 #EAS Aty on,

389 B $3F glol ol 2uHE FEd AAE ngd

Number of cases (%)

Diagnosis
hMPV RSV PIV IFV A IFV B ADV Total

Pneumonia 29 (76.3) 32 (53.3) 23 (59.0) 16 (57.1) 3 (60.0) 16 (66.7) 119 (61.3)
Bronchiolitis 5 (13.2) 16 (26.7) 2 (51 1(36) 2 (40.0) 1(42) 27 (13.9)
Bronchitis 2 (5.3) 7 (1.7 4 (10.3) 10 (35.7) 0 6 (25.0) 29 (14.9)
Croup 1(26) 1(17) 9 (23.1) 1(36) 0 0 12 ( 6.2)
Asthma 1(26) 4 (6.7 1(26) 0 0 1(42) 7 (36)
P-value 0.018" 0.626 0.069 0.614 0.473 0.819

Abbreviations : hMPV, human metapneumovirus; RSV, respiratory syncytial virus; PIV, parainfluenza virus; IFV A, influenza virus

A; IFV B, influenza virus B; ADV, adenovirus; “P-value<0.05
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Table 3. Symptoms in Virus-Positive Patients

Number of cases (%)

Symptoms
hMPV RSV PIV IFV A IFV B ADV Total

Fever 29 ( 76.3) 45 (75.0) 27 ( 69.2) 28 (100.0) 5 (100.0) 24 (100.0) 158 (81.4)
Cough 38 (100.0) 56 (93.3) 39 (100.0) 24 ( 85.7) 5 (100.0) 19 ( 79.2) 181 (93.3)
Sputum 28 (1 73.7) 54 (90.0) 31 ( 795 23 ( 82.1) 5 (100.0) 17 ( 70.8) 158 (81.4)
Rhinorrhea 23 ( 60.5) 22 (36.7) 11 ( 28.2) 13 ( 46.4) 1 (20.0 5 ( 20.8) 75 (38.7)
Dypnea 5 (132 16 (26.7) 1( 26) 0 0 1( 42) 23 (11.9)
Sore throat 19 ( 50.0) 6 (10.0) 2 ( 51 10 ( 35.7) 1 (20.0) 3 (125) 41 (21.1)
Vomiting 8 (21.1) 9 (15.0) 2( 51) 4 ( 14.3) 0 1( 42) 24 (12.4)
Diarrhea 11 ( 28.9) 7 (11.7) 377 3 (10.7) 0 2 ( 83 26 (13.2)
Seizure 1( 26) 0 0 4 ( 14.3) 0 0 8 (4.1)

Abbreviations : hMPV, human metapneumovirus; RSV, respiratory syncytial virus; PIV, parainfluenza virus; IFV A, influenza virus

A; IFV B, influenza virus B; ADV, adenovirus

Table 4. Laboratory findings in Virus—Positive Patients

Number of cases (%)

Laboratory findings

hMPV RSV PIV IFV A IFV B ADV
Leukocytosis 4 (10.5) 6 (10.0) 8 (20.5) 3 (10.7) 0 1(42)
Leukopenia 6 (15.8) 5 (83) 1(26) 4 (14.3) 0 1 (42)
Anemia 6 (15.8) 5 (83) 1(26) 2 (171 1 (20.0) 3 (12.5)
Increased CRP 5 (13.2) 6 (10.0) 1(26) 2 (71 1 (20.0) 8 (33.3)
Increased AST 6 (15.8) 11 (18.3) 6 (15.4) 5 (17.9) 1 (20.0) 1(42)
Increased ALT 1(26) 8 (13.3) 1(26) 1(36) 0 1(42)

Abbreviations : hMPV, human metapneumovirus; RSV, respiratory syncytial virus; PIV, parainfluenza virus; IFV A, influenza virus
A; IFV B, influenza virus B; ADV, adenovirus; CRP, C-reactive protein (mg/dL); AST, aspartate aminotransferase (IU/L); ALT,

alanine aminotransferase (IU/L)

3) o HAL AA

Frolgh wpole] i AL el zpolE §

o2 YERGTHP>0.05). hMPV %A Solge] g Al
A WP FEE gl Aol Ao VK28 , 73.7%), W

S B A7 6W(158%), WATEIES B 9T
(105%) .5 et M ks Eel vy
olglzzte] ol gl WMEL hMPV ¥4 3ols % 69
(15.8%)°14 YERAT, CRP 4 4.0 mg/dL vw¥re & e}
W 739 33%4(86.8%) 22 4.0 mg/dL °1FoE TR Be-E
598 (13.2%) o] YERTE ASTeF ALT® S7H= 22t 678(15.8

%), 14(2.6%)°l4 YERSTHTable 3).
4) HI-A[-MQI-X-I A7

=7 D

Ao

hMPV 2 golg9] F5 &9 218 43 A8 F9=2 A3
fol QA= A7 278 (71.1%) o2 7H Wekar, e 7]
AW EE Hols A7t 11%H(289%) .2 Uepyth #3348 1
olAY HdA AHAA T FUH 248 YEE A9+ ¢l
Ak,

RSV 4 $olso] g4 &9 242 Fdoz nald 497t
398 (5.0%) AR, FE HE FAR @& JAlEHe e
2078(33.3%), 71& HEe 189 (30.0%), HHF 271L 16

271 3%(6.0%)°] Aem, 18(1.7%
%}Oé% 1836%1 FAATh IFV A 44 Folsel 44

, G5 AEFAe] A o 24
1%), 7MXMleﬂ 678 (21.4%), 28 1'8(3.6%), A4
D% H(3.6%)°1AUTE IFV B 94 ol5e] 49+ 45 9
fle] AFEol JAE= A7k 27(40.0%),
(60.0%) 0= YRSt PIV 94 $tolEe] 49+ 44 240
H(12.8%), F= d F919 Az Eol 4* e 297t 14
(35.9%), 71BA A o] 19'8(48.7%) 22 WrEFEIL 174 7
A(2.6%) 27& BATE ADV ¥4 $hotse] 74 4 441 51
(20.8%), F= HAEF919] A fol olds=

X
w F‘U rg 5 o ~
H, of ox ro

o ¢ o N

Z1@A A "ol 9%(37.5%) o2 yebutan, F(4.2%), HEA
H$(4.2%), A A &4.2%)& Hol= 457t 747‘ 1384

0]9o)
PIPSN

ZeobollA FA4 7% 1 + 3|
+ RSV, PIV, IFV, ADV %°] %lou 2001 Van den
Hoogan®] hMPVE 27 o]$& hMPV X3t w4 7%

- 335 -



GO Park, JH Kim, JH Lee, et al.

Aol Qele] & 4 g Aoz AT, N E FA
TE7) A ol nAF FAER A AYFINSHALE
Algste] 2006 hMPV el #Zdel Ae nuHdn? e &
159 ¢ hMPV 7+ dot5e] ol kbl il wxstd o). 5t
A gk o)A ] Ao A= eyl o) FAEA hMPV #E
o] F-o} o]& nlolg| 2 gl 93 U FF BN 2 2H1 S
g oH? ® 1 e A= 20} 3HAle| A hMPV 7ol §4
7= 4] Fa Yol & 4= 9l Zeksle] hMPV e 9%
X5 Qlsta Jdd EAS v 87 vlolg{ 9} vl &
Astaiz) skt T3k U] ol AT} vluste] diid gholS
7F 78 2o o= v HuSds g Bas] Fd A
AR o]Fo] EAg Aol oz} vloly 2~y TF7] AHeR ¢
Hst stolol| AIA L A F HASFe] A HEAd S oAt

B

B Ao Aol hMPV AE&L 82%= Hvle] 209%™ 2 o
Hol 201%', 21=9] 1296, Fe] 12.1%'79l vl vt &)
Ak 2 Aol A= hMPV 99 sg7[vtolel2~e 7€ 3
LS Ui Aol EFAITA] Gof HAEEO] TA HiHlo
w o AT E tE blolelx) HEE Solss tidel A
AstH AEE0] 124% = 57|, dEROE Yo Q& =
we] v Bae} v)szgk AyE YEpioh

ol ATolE hMPVZE AE% 389 FolA 141014 54
Alol o7} 29W o & A9 763%E AA AL, 14 Wwhe]
Stolo] A9 5o R AA st HIEo] MA 13.2%0 =343
ot Ug @ =o A= 14 mRke] XA 8= vl &0 50% = el
1A wwte] 7bd sdtete d#ow wuEa” Budaw
hMPV 74 Zol=9] vo]e] Fdgte] 1167192 Yeht 2 o
Fobe ge 2o oz RuHde? sAu ol Ao A
3= Yeom 5o o8 o] b nu®? 2 g0 AR n
aVebs faleict, vdst=e] 49 2043 RAFHAYD HAS
odos Agagd Aren? SuldA® 19765 20014
A 9] FopsS o r ATE APstgong® Aol &
3 FFe ZAEE 2 AT B AR 3F 5 AT Aelvt
ATV o]i= A 201d7) o] HollE Welge] e odfolrt F
2 AAEJATIE Azre]l ApEA who] o] 7P E o] iom
S 7FsAd 3 QA Ao] & ofx|otel A ‘53 13 ol A
7V T 7HA EEE s g9l

Ul B ofAlolel| A HIRIF FUE AAE BystAdrivt
dlo]El 7} glo] w3ty ofe ¢
x%o] oﬂr[Ly]_ JJB_E‘]— 74 o7 (97_1[-%1;}
4l AEES 2Y, 5v9 B F= ], 2°J26), [E]h=R=n e
Aol e 1297, Atk 497, $ZoAE ﬁo%é%ﬂ
HAL olF+= Ao E YEltE TFA A 636& Ao A=
F FAs, AN & Aolo] BAL o] Bria _mﬂow}”’
2 Aol A ] Ay dite 03_%110 ‘; Z3o] A7)9} Fatal
e, ofrlobell A=

[\J

Q

hMPV7F &3del fafshs vhele ~dbe 2ls SRl o 3l
ol Y % Hul9 A0 el Aolg BT o& A
w7157 e o2 QlE wpole f3 A]7]9] ApolE Hol
Ao FAHY, Enlo] BSE hMPVe e 94 Bxs
chEAE 2 QAR RSV FAlot PIVE] #d Afolm v

%
£

r

2
r 2

¢

LA, SR el
29 ofgr} Ausiglon, o] Auk e A5 H3

s ge auan®
ATl A E hM PVA 76.3%7F HHEE doFa o= F
sHow fojg o eyt o] Yeom V0] Wildh
60.0%StE fFABIE o Fule] © 2 B9l Chung 599
35.7%9H= #Hol2 BYth ol AXEF} Yeom 579 4 a
71 Eer A FolEnks i or 3 v Chung &
Do Ao B Bokso] AV S IR T BF
7] 2 o} REES Ao Q7] wWEew A4H H
oA Fg o] e d PLOW hMPV HE&°] =ths 1
i GE F3 hMPV7ZE A9 oslel] GES 7 A= FoRE B
Oﬂ?oﬂ*t 389 F 198(2.6%)°1A4% A
e

&S 2otk Fule] thE ATl E 14.3%01A H2e] ost
7} BaE A3 Williams 59 4% 149%™, FZ=2] Tuomas
o] Aol A 322%™ 744 B3 Sk ol TN o]
2o & Ao)E Kol o2, A gk 7ol Eakd Ao
7Hg 2 9o ® FaEnh 2 AFoA = 5 ol ol A Hals
ek u

Z 3l HA 9 otzlE FAukElgy) u)
glol =S xZEslo] 24 ofF
|

e %—Eﬁl lJLEVl ol

O()

% 91%7} 54 mlgto 1M#Ui ZWA 3l2 FvkE Shoprt 3
A ZFHAALE Aoz o Bk ol o] wxy g
2 gzat WHoez AeE o2 AFdas Aol & 2dR
ol = hMPV7F S o2 UQ e SlolEo] Qo] Hag
387} AAY FholEo] hMPV HEEY FAtHoR {93
Aol 7} gleka ®ustk?. weba 4] ofste]l hMPV 7} &

2% 93 A ﬂ%oﬂHL ol 7kA] =] A7 Tk
A Fds AFRE FAGH R & &3 557 vl
2 4y Z o)zt %’d% o2 Uetson 7|3 wd, 7
ol FH TN AHAL LA E T g AP
49t CRP &4 274< 19l o]= Chung 5% Yeom 5%
o] gt 7|3, vhef Gol T8 TS wel A FA}
sheh, FEeF AA 2 A T4 21.1%, 289% % Chung
va] ozt E=A YEhgion o

T dE 9

S WSl Fol5e 289%R ©]= Chung 5% Yeom

B3 A3 Ak A 5
| AstE]A @ A%e Sotss

2 Yepj o

FEF ARG Ak A

- 336 -



Epidemiologic and clinical features in children with ALRTI caused by human metapneumovirus in 2006-2007

A1~ hMPVel o3 7%= & E%fﬂ g A77F 2e
she)ek AzbE Y, 2 oﬂwloﬂ*i yreR Al
YRR 2 de 3 Ay f3 F17) 91%%1 o ol it #|
EAQl A7t dad Zoth
AEHo® hMPV e 74 7= #dos A &
oto] 82% % AAFal, thE TEv|vtolz AR gy FolES
AT A9 12.4%°14 hMPV7E 9102 et iy 3
Holl Al 59 Atolefl HF e AL, ol FYake 2771 elqlth o
Hho] g 2ol ]| %7416%4011 2] oMl HHEE wol E

(e}
o g=o
1 %z‘zz:z mw} hMPVoﬂ Olﬂ 4 387 Hhe
g ditd oz 453 ARE =T 5 ATk

FO
e

Jn
=

A IR S &o) #xbse 9ol MY £ A
g Zol shE, RSV, PIV, IFV A/B, ADV Eol dgle
2 deA o, 2001Lﬂ o]F & hMPV E3F + uho] 2
2 Z9 shu= WAk A% hMPV e 7&%‘% frel gadol
e 557 ﬂ}olai*sﬂr ofd 2ol 7k JEAlell taiA = =
T7F FRBEA ol - AFE AldEAT
gh 8 2006 11958 20073 108714 Tdoistugd &
Oﬂzoi 019_]5]. ?}0]—2—% ;H%ng
g A ol HdF FUAES AFA vF G AAFHRE
s 3 7] mtelg 2 6% (hMPV, RSV, PIV,
IFV A/B, ADV)S 23, 7} vpoleize] AEEY 445
AE BA435te] hMPV 44 $tolr) th2 npolgl 2 747} ojuj st
zfolE Hol=x] Aalrt
Z 1} : 4629 F 1937 (41.8%) 1A vlolg]rt HEE o
1 % 38%(19.7%)°] hMPVZ YERSTh hMPV7F &4 $ho
59 ¥ 1-5M7F dF-RelA(76.3%), Hele T4 2
A, dynlE 121101t} €2 e 395 E 549714 JETHA
I, 490l 21H(553%) 0.2 HAL o] Fdrt Ak Hyo

H

orjg ot

-

)
3

< AAEY 1(P=0.018), T
A71BA D 598(13.2%), 71&*%103 29(2.6%), 2w 14
A4 sl 1W(26%) wo2 Yelgth F A

A d4E 589 AEA, F5F YAM AL HE 799 7
AAe FFH100%)S BIom tirior Wy e g
(73.7%), C-HE-g- @2 244(86.8 %) 22 YEFSEH(P>0.05),
9oz 20d E $ols9] o

ol7t 391004
MPVel <]t
2 Bl

KR
A= =
F9FoR AWA AuAoE FHF ANE 45T 5 A

rS‘i:r Fﬂ

References

1) Berman S. Epidemiology of acute respiratory infections in
children of developing countries. Rev Infect Dis 1991;13:
454-62.

2) Han YC, Kim HK, Lee BC, Lee KS, Cho SH, Lee DB. Sta-

tistical observation for pediatric inpatients. J Korean Pediatr

Soc 1987;28:1-15.

Van den Hoogen BG, de Jong JC, Groen J, Kuiken T, de

Groot R, Fouchier RA, et al. A newly discovered human

metapneumovirus isolated from young children with respi-

ratory tract disease. Nat Med 2001,7:719-24.

Peret TC, Boivin G, Li Y, Couillard M, Humpherey C, Oster-

hau ADME, et al. Characterization of human metapneumo-

viruses isolated from patients in North America. J Infect

Dis 2002;185:1660-3.

Boivin G, Abed Y, Pelletier G, Ruel L, Moisan D, Cote S, et

al. Virological features and clinical manifestations associated

with human metapneumovirus : a new paramyxovirus res-
ponsible for acute respiratory tract infections in all age
groups. J Infect Dis 2002;186:1330-4.

Falsey AR, Erdman D, Anderson LJ, Walsh EE. Human

metapneumovirus infections in young and elderly adults. J

Infect Dis 2003;187:785-90.

Mackay IM, Jacob KC, Woolhouse D, Waller K, Syrmis

MW, Whiley DM, et al. Molecular assays for detection of

human metapneumovirus. J Clin Microbiol 2003;41:100-5.

Nissen MD, Siebert DJ, Mackay IM, Sloots TP, Withers S]J.

Evidence of human metapneumovirus in Australian children.

Med ] 2002;176-88.

Peiris JS, Tang WH, Chan NH, Khong PL, Guan Y, Lau

YL, et al. Children with respiratory disease associated with

metapneumovirus in Hong Kong. Emerg Infect Dis 2003;9:

628-33.

Kaida A, Iritani N, Kubo H, Shiomi M, Kohdera U, Muraka-

mi T. Seasonal distribution and phylogenetic analysis of

human metapneumovirus among children in Osaka city,

Japan. J Clin Virol 2006;35:394-9.

Takashi E, Rika E, Hideaki K, Nobuhisa I, Hiroaki I. Michi-

maru H, et al. Human metapneumovirus Infection in Ja-

panese children. J Clin Microbiol 2004,42:126-32.

w
z

4

fy

a1
<

6

s

7

~

8

=z

9

=

10

=

11

~

- 337 -



GO Park, JH Kim, JH Lee, et al.

12) Ebihara T, Endo R, Kikuta H, Ishiguro N, Yoshioka M, Ma
X, et al. Seroprevalence of human metapneumovirus in Japan.
J Med Virol 2003;70:281-3.
13) Takao S, Shimozono H, Kashiwa H, Shimazu Y, Fukuda S,
Kuwayama M, et al. Clinical study of pediatric cases of
acute respiratory disease associated human matapneumovirus
in Japan. Jpn ] Infect Dis 2003;56:127-9.
Antonella S, Elena P, Francesca R, Giulia C, Emilia G, Maria
T, et al. Detection and pathogenicity of human metapneumo-
virus respiratory infection in pediatric Italian patients during
a winterspring season. J Clin Virol 2006;35:59-68.
Freymouth F, Vabret A, Legrand L, Eterradossi N, Lafay-
Delaire F, Brouard ], et al. Presence of the new human
metapneumovirus in French children with bronchiolitis.
Pedatr Infect Dis J 2003;22:92-4.
Maggi F, Pifferi M, Vatteroni M, Fornai C, Tempestini E,
Anzilotti S, et al. Human metapneumovirus tract infections
in a 3-year study of nasal swabs from infants in Italy. J
Clin Mlcrobiol 2003;41:2987-91.
Samransamruajkit R, Thanasugarn W, Prapphal N, Theam-
boonlers A, Poovorawan Y. Human metapneumovirus in
infants and young children in Thailand with lower respira-
tory tract infections; molecular characteristics and clinical
presentations. J Inf 2006;52:254-63.
Banerjee S, Bharaj P, Sullender W, Kabra SK, Broor S.
Human metapneumovirus infections among children with
acute respiratory infections seen in a large referral hospital
in India. J Clin Virol 2007;38:70-2.
Chung JY, Han TH, Kim BE, KIM CK, Kim SW, Hwang
ES. Human metapneumovirus infection in hospitalized chil-
dren with acute respiratory disease in Korea. ] Korean Med
Sci 2006;21:838-42.
Yeom HH, Park ]S, Jeong DJ, Kim CJ, Kim YB, Lee DH, et
al. Human metapneumovirus infection in Korean children.
Korean ] Pediatr 2006;49:401-9.

14

=

15

N

16

N

17

-

18

N

19

=

20

=

21) Respiratory disease. In: Ahn HS, editor. Textbook of Pedi-
atrics. 9th ed. Seoul: Daehan Printing & Publishing Co.,
2007:20-53.

Lee HJ, Yun BY, Kim MR, Yun CK. Viral etiology and

epidemiology of acute lower respiratory tract infections in

children. Korean ] Pediatr Infect Dis 1995;27:319-32.

Park JY, Jeong YM, Jeong SJ, Seo SS. The efficacy of ne-

bulized 3 percent hypertonic saline solution and fenoterol in

infants with bronchiolitis. Korean ] Pediatr 2005;48:518-22.

The global initiative for asthma. Global strategy for asthma

management and prevention. Revised 2006. Available from:

URL://http://www.ginasthma.com 2006.

25) Chai H, Farr RS, Froehlich LA, Mathison DA, McLean JA,
Rosenthal RR, el al. Standardization of bronchial inhalaion
challenge procedures. J Allergy Clin Immunol 1975;56:323-7.

26) Williams JV, Harris PA, Tollefson SJ, Halburnt-Rush LL,
Pingsterhaus JM, Edwards KM, et al. Human metapneumo-
virus and lower respiratory tract disease in otherwise
healthy infants and children. N Engl J Med 2004;29:443-50.

27) Robinson JL, Lee BE, Bastien N, Li Y. Seasonality and clini-
cal features of human metapneumovirus infection in children
in Northern Alberta. J Med Virol 2005;76:98-105.

28) Tuomas ], Bernadette van den Hoogen, Roberto P Garofalo,

Albert D M E Osterhaus, Olli Ruuskanen. Metapneumovirus

and acure wheezing in children. Lancet 2002;360:1393-4.

Khetsuriani N, Kazerouni NN, Erdman DD, Lu X, Redd SC,

Anderson LJ, et al. Prevalence of viral respiratory tract

infections in children with asthma. J Allergy Clin Immunol

2007;119:314-21.

Treanor J. Respiratory infections. In: Richman DD, Whitley

RJ, Hayden FG, editors. Clinical virology. 1st ed. New York:

Churchill Livingstone, 1997:533.

Pelletier G, Déry P, Abed Y, Boivin G. Respiratory tract re-

infections by the new human metapneumovirus in an im-

munocompromised child. Emerg Inf Dis 2002;8:976-8.

22

=

23

=

24

f

29

=

30

=

31

~

- 338 -



