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Clinical Analysis of Acute Respiratory Tract Infections by
Influenza Virus in Children

Min Kyoung Kwon, M.D., Mi Ran Kim, M.D., Eun Young Park, M.D.
Kon Hee Lee, M.D., Hae Sun Yoon, M.D.
Kwang Nam Kim, M.D. and Kyu Man Lee, M.D.”

Department of Pediatrics, Department of Clinical Pathology’,
College of Medicine, Hallym University, Seoul, Korea

Purpose : Although influenza virus is one of the most important causes of acute respiratory tract
infections(ARTIs) in children, virus isolation is not popular and there are only a few clinical stud-
ies on influenza in Korea. We evaluated the epidemiologic and clinical features of ARTIs by in-
fluenza virus in children.

Methods : From February 1995 to August 2001, nasopharyngeal aspirations were obtained and
cultured for the isolation of influenza virus in children admitted with ARTIs. The medical records
of patients with influenza virus infection were reviewed retrospectively.

Results : Respiratory viruses were isolated in 997(22.0%) out of 4,533 patients examined, and in-
fluenza virus was isolated in 164 cases(3.6%). Influenza virus was isolated year after year mainly
from December to April of next year. The ratio of male and female was 1.9:1 with a median
age of 15 months. The most common clinical diagnosis of influenza virus infection was pneumo-
nia, and fever and cough developed in most patients. There was no difference between influenza
A and B infection in clinical diagnoses and symptoms. All patients recovered without receiving
antiviral treatment except for one patient diagnosed with pneumonia who had underlying disease
of Down syndrome with ventricular septal defect.

Conclusion : ARTIs caused by influenza virus developed every winter and spring during the
period of study. Because fatal complication can develop in the high risk group, prevention, early
diagnosis and proper management of influenza should be emphasized. (J Korean Pediatr Soc
2002;45:1519-1527)
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Fig. 1. Annual number of culture proven influenza
virus infections in infants and children.
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Table 1. Age Distribution of the Children with
Acute Respiratory Tract Infections by Influenza Vi-
rus

Age(year) Influenza A Influenza B Total(%)
<1 39 12 51( 39.5)
1-2 25 10 35( 27.5)
2-3 9 6 15( 11.6)
3-4 7 4 11C 85)
4-5 6 1 7( 5.4)
5-6 3 4 7( 5.4)
6-7 0 1 10 0.8)
7-8 1 0 1( 0.8)
>8 0 1 1C 0.8)
Total(%) 90(69.8) 39(30.2) 129(100.0)
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Table 2. Clinical Diagnoses of Acute Respiratory
Tract Infections by Influenza Virus in Children

No. of patients

Diagnosis” Total(%)

Influenza Influenza (n=129)

A B
Pneumonia 36 11 47(36.4)
Croup 16 14 30(23.3)
Bronchiolitis 13 6 19(14.7)
Influenza 11 6 17(13.2)
Tracheobronchitis 13 4 17(13.2)
Acute otitis media 9 3 12( 9.3)
Aggravation of 10 2 12( 9.3)
asthma

Sinusitis 4 3 7( 5.4)
Febrile seizure 4 2 6( 4.7)
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Table 3. Clinical Manifestations of Acute Respiratory Tract Infections by Influenza Virus in Children

No. of patients

No. of patients

Symptom n=129(%) Sign n=129(%)
Cough 126(97.7) Throat injection 91(70.5)
Fever 125(96.9) Rale 46(35.7)
Sputum 102(79.1) PTH 41(31.8)
Rhinorrhea 86(66.7) Wheezing 34(26.4)
Anorexia 60(46.5) Rhonchi 32(24.8)
Vomiting 40(31.0) Stridor 18(14.0)
Dyspnea 30(23.3) TM injection 16(12.4)
Hoarseness 25(19.4) Chest retraction 14(10.9)
Diarrhea 16(12.4) Neck stiffness 2( 1.6
Sore throat 6( 4.7) Hepatomegaly 1( 0.8)
Seizure 6( 4.7) Conjunctival injection 1€ 0.8)
Abdominal pain 5( 3.9

Abbreviations : PTH, palatine tonsillar hypertrophy; TM, tympanic membrane

Table 4. Laboratory Findings of Acute Respiratory Tract Infections by Influenza Virus in Children

Laboratory findings No- of patients l(gglé;/(;)
Influenza A Influenza B
Leukocytosis(>12,000 X 10°/mm®) 22 15 37(28.7)
Leukocytopenia(<4,000 X 10°/mm?) 6 1 7( 5.4)
Segment dominant(=>50%) 50 22 72(55.8)
Lymphocyte dominant(=50%) 23 8 31(24.0)
Increased ESR(=10 mm/hr) 57 21 78(60.5)
Increased CRP(=8 mg/L) 39 16 55(42.5)
Increased AST(=55 U/L) 24 6 30(23.3)
Increased ALT(=45 U/L) 11 1 12( 9.3)
Increased LDH(=500 U/L) 52 22 74(57.4)
Abbreviations : ESR,  erythrocyte  sedimentation rate; CRP, C-reactive protein; AST, aspartate

aminotransferase; ALT, alanine aminotransferase; LDH, lactate dehydrogenase

(5.1%), 315 & 694(5.1%) o2 LERYE

i
=
ol
o
juith
o L

i &t

olZFdlx} ulol# A orthomyxoviridaeol 43+
+ single stranded RNA Hlo]#]22A F 7Fx]9] &
W ¥ 919l hemagglutinin(HA)¥} neuramini-
dase(NA)S 7HAaL lom, adidel wet QIEF<l
2 A, B, CHOo® BRHAth A B 2 73
& dogled, A¥S HA(HI-HI5® NANI-N9)

aY)

™

H5NL- §) 8% wifsm, C3& Awron 34
t ANEF<llA} npol 2

T2 HAS NAIA doji}
W 3 Aol ®A0 HAMA o Eat’. 9

]

=
T



1524 907 9 62 : AFTA

AxF A whola{ 2 HAS NA oFgo] uiy: tiwol
(antigenic shift)e} 5Lt o} UolA H =AW
o oa] FPAo] Wal= AWol(antigenic drift)el
o3 frast, B Wols AFHY =&r)
PROQIERAdA A vlolse] difEge 15800l

Aeo® ZEHa ol 10-40d F7]= 3139
ol gllen, 19189 KA/ el= A AAHem
27 19y o), Hv) tiFel A 54t 9H o] AR
A’ ddle A AAdeR AFFAL AY F
o}% HINI, H3N2¢} 1&Fd7 BEo] FastaL 3l
I;]_1,7,8)

AEFaAr wpolgz=E A AAZ] Fag 1
SoARAME FE ALGE 11-39, b
4-99)°l Frsta, Aol 2 oldd] APelHE AT
BAste] oF, 53 ¢7ld 44L& olgth wI &
Hhpeh Bbrel {3 wpole vt UA|A b= A
$7F wobd wid 23 A BaE At Ao
w ATelME QEFCA vholRaE vid FeH )
=l A 7IRte] AA ekop @AY= ot 3-

Ak 2y, 199597 1996
7AW 7IE F3E Olawﬂx} wlolgi vt 2
Aed, e A9 gE FuU BaoMx olgt 7
& A3s RAPY. BY AT Fax wpojgae
d 2R e ggkon 1996-1997, 1999-2000
W FolA B2 3t Tkl 42 159(25.9%),
26 (56.5%)°1R 3L, o] Al7ld= A¥F BY 25 @
o] ReEglom fd 7|Zke 2tk o] 0 m
A E 1996-1997d 3 Al7]el BRo] we] &g
H9om, 408(408%)2 2 AT4ET ¢ ¥

< AAEAT. AZFAR Fao] 349D o
A&EE 29t g g94o] e F 7 ol

o] ol=F oz} nfolg| A7} o] F3E}7] UHE:—O]E]—IG).

19973 2000l A& fFaeAs BEeol
A gk AWHoR AFFAA vholels e}
Atk Fulel AAH QBTG A AAE
1997del Agox AIFEAAL, 2000d A=A OE
BALR R N ARe] FolF AFTAY BE

A wholezol g dob B4 THY 4AF KB L AN B

A=l =

ZAIAAl(Korean  Influenza  Surveillance  Scheme,
KISS)7F 45 o] 20000 9€ X2 AE AY

5E ZE 7
=, 2000-2001 A7) AZFAA FEA] A3}
oA A/H3N2, A/HIN1°] &8 x B2 8y

A eko} BoA Aztel dAaAry.

Fobse] W Aule oiF-E ol o wokx
T AR 19:12 oyl o Bkt A
Follzk wlo]y 2t He® AA FolEe FY A
2 15709179-89 7)1, A¥S 1371907
Ad-7d 11Y), BIL 17/MLEANL-8d 7/1€)°lA
on A By A ol T 395%7F 14 HRHA
o] 433%, B¥ 2] 30.8%), 66.7%7F 24 R vHAE 9
71.1%, B8] 56.4%), 78.2%7} 34 wlwHA® 9 81.1
%, B89 718%)o2 & Aol gt oY
A2 xgst o] 0 mao = 14 mlvke] 36%
(AF9 52%, BY<l 125%), 34 mlgke] 56% (A9
67.2%, BF9 40%)%13, 498 /= 7 FholE

ggez & o] 5% A= A 84%, B
9] 455%7F 641 miwkolgta Hugtglon o A
S 9EE B dFRy vy sP|E gg9es ¢
A3 goleS YFeEd g2 AFME 54 o]}

7b 763%% e & AASAR. wE 2 AT
At el Age] BERT B ofdd AelN
b wazh g0 AEFAA vlelga R
AEFAAE dos|v] A Aol FAFFH o,
BoApAE Sl Aat #HEE Bws
49l Aw7k A Pd folsg gom Fenw
APREI} G Ao AZhETh AZFAA vhole
2o o@ AL} AT Ago] e RAVEL 65
Al ool Rl 12704 olste] ok, Aul V1A A&
S 7R A9 R zolsel, F& Ay Sel And
golu} the W Aske) ot slAan’, 2y
ANE A FA AL FNE e FFT Bl
ARl o3 AHoz Apgatt,

AxFAAe] FWFS SF/A, AAA, ALBA,
ZHA Sl vehd = oglen], oAl AT At
#eE ol s Ak o] T M &% EH
<ol ZF7 BT em HAHol 7Md e, 4t

el

24
o
T
=
9
i}
> =
o,

A<l HH3  Staphylococcus aureus,

Streptococcus pneumoniae 5ol 28 o]xA A A
A HHol & 4 Utk wpoly A HHE AwA

APe 99T % 9 Ao FoE @uEd £ o



U BE @ixjel A o] bss A ol 24w
Shaslell % ol 2FEE ARET BEA E
3 veheh Y 3ge AgoA BRRT 3w o4
ﬂ}amh w177k ge,

£ TEsHA @ H| Atk ] T 5W(A
F 2%, BY 3%l 139 dHeHH “}Oﬂ o3t

223%, dw 2 59 21.3%, ZAZIBAA 7.4%,
NANBAG 1.1%%E Vet B A
o dHde] AY Hud B o ®ol

Aot Zolzk Adx, el FIAE xFsoen

=
FuEe T gt ATdxel WEt o ¥
gtk SE dgFon dUd FelEe uyom
& 59 Aol A" 73.3%, ZA7AAY
14.4%, Zw 8.2%, 71H71AAA 41%=E A=A
71 Aot S@EA] Wil HHel Rlzrt
=2 How AZIECE o]Ael EoA o]Fo]H A

A4

Tl M= Aw 324%, AM71BAY 265%, LF 235
9%, 71B71BAD 176%= veht o] Vo] el
AR oY AFo]l AV|B#AART Bgd AT
Aol gt olde] AT AnpTete gy B o
TAXE AF Hr} BYAA AFo] & 6}93%% 53]
BE 9 fao] W 1999-20001 2] 3 Al7]el =
= SA7F wokth

Putto 5¥e wd A& 7)7ko] AF Fojol A
484229 BH FolollH 51+28U% Histe] ®
ATEG goky, B A= 4 BHAAA o A
g waadty b Ve 5697k 2ES B4l
3oH27.2%)7F 1-2947ke] 2dS Bl %
o Aot Baste] 2 Aot thE
2 AFdA AFT BEO HdAE Fols 1t i
Awe 717 717 717 2 4] V13 SAH o=
frelgk ztolE HolA & gFko v (Zt7t P=0.12, P=
0.09, P=0.09, P=0.09) A¥o] BExr} t] A A3
< Bt = TEGL0%) S HAH124%) 59 9

ot
o
=
W
N
—
\\O
=

Zobd A5 A 125 20029 1525

o
rie et
e ol
1
N
N
o 2
= 9
(e

2
Tk
, T
¥ L
L
> e
Ly
it

e,
ol v

> omo ol
| li;‘od
z &

obtl:= HielH=2H) e T Zhel AUAL, ol
ol V1A 5o 4 Tl 2l ALHAY <l
EFQA; vpolel o] FHFTow oxHA ATA
7o 9180 FrhtE mashi Ve glon B
AT A% a-hemolytic Streptococcus #&Fo] 9l
Kot i el Aol flleh

Tz Fe i W o g g FF 9
AP A& Eet C-¥8 Tl ke H§497] w
o 3 103

Jloi
rlo
ﬁ).1_11
o
E
=
oX,

< el ogk sox Azt
= Aol A creatinine phosphokinase A= A1
A @tey, LDHO $7H57.4%)¢t ASTe <7t
(23.3%)7F ALTS S7H9.3%)°l Bl&] #Ag o=z
EO} AFFAA ofgt =g WAl JHeAdS WA
T AU
4;\]7} o]LHo{] dlol 2]~ ujf
g HolA & A4

ﬁﬂ o] Wtge] At
=

ol
-

2 @
o
+
4
-z
ot
o
K
2
>
rr
£
B
oX,
X
Py
o

4l mR op
9
9

2

off M mR mx Lo
[~
ol
o2
rlot
X
2
>

et
ol
o,
Q
odt
ox
2
to
o
oo
o
-z
2

O

o
vlolg] 2~ wigFETh o whe e gy
Z o], fAA o7 WHEe] sEE HL
U vle A% 995 (Food and Drug Administra-
tion, FDA)°14+= QuickVue Influenza Test?HS <l
1)

LS
ikl

23]

E
;o

2

w} xé%_ A Al =S o

A

xu 7}z3} o
46,20, 21-24)

Zoteh

o2 HIHBR

‘0,

[

1

0 =
SOl

)
£l
f
oot
Moo

r
G
)

ox
o
g X
o
e K
m

;o
ol
i fﬁ
-1m
Qi
us
=
=)
I
»
1o

o2
rlo
N D
= K 4 T
32
L
re

)
o

ol 1% o o% o wd off Y
N T A
z,
oo 2
oft o
5= mlo 2
£ g
o on
o
ull
ol
ol
rr
L I-Z
iy
ek
o £ =
e
l oX
oo St
oo 2
W2 o o

o ® H oo 2

o X
o,
I
rr
A
ol
!
0,
=

r

J

r2 o

4k
=2
B
e
2
o
Y

B ot

O
1
>,
o2,
ol
ol
Y
5o
2
rlo
ot
[e3
3
=
>
-km
=
5y
jur)
=
o
v
[



[y
a1
DN
(@)
i
o
o
o
D
‘0,
o,
m'r
r_Q.

== = o o [elNe]

AREAE & 5 %l 2 ATelA AEFAA
FAL 11l AFeiglenz, wid 995H 1149
T A HES gRske 2ol adp¥elgu
Azbdn, ey vsﬂﬂ A Felete f3e] A
&7 e v 918 HES A%stolor grp.

degdon AEFAA ol ae Wd AL #3
g Aol BF7] Ade] T A HpelgazA|
grole] ddwo] oY= Fate] AsAY AE @
T TN 5 3, AsFAe V1A Aoy A
ARE 2 e 2 AFTdAE AEEd F gle
B2 z7] A AEE Aart Aotk £
o] 7Hsd Agtelme 1 fgwelME B HFE
S AAstefok sh g Aoket Al WAl HE
S AEE = gk FF g ¥ 2okt A
Wog Aol e st st Al gate] g A
HE, A% T o 9 Prtol2) Al A2
23 SOl i A750] A8ttt AtsEn

2 & Ul AR vy AFFAR wole) 27t &
7+

ol W4 EF7] AT 78 99 vlolya
g, o JIEFAR FAF AE #A7E BAgsa
oy, o wholEis wicke] HAstEA Fata 3
7M. w2 Alte] daste] 9 Xdel oEdh=
$7F @ Sl ole] 4 Ay st
b AEFAA wholeart wikd HA4 557
w9 gotdllM 1 fd %t e wHaksth
g W 19959 294 2001d 8¥HA Fo)Et
i FAAEY, AN, S Lot
o #4 %7 AEoR 4T Iopes diem
HIQIF Foles AFstel AEFAA wpol2 27t &
g gobge] o V|5S FFHom st
ER

1) TE7] vlelel 2 vk HARE A3 4533 <]
HIRIF FYE 5 99794 &F7] wlolg 27} wij<k
H A, AFFAA nlelH2~E 1648(3.6%) 2 Aol
117#1(71.3%), B o] 4721(28.7%)A 2™, AB ¥ B3
o] T8 iy d= 18 AU b2 5F7] npely
29 F5 79 108elen, RSV 414, FElE
Follzl wle]@ 2 49, obd wlo]a| s 29301213}. o]

14 wpolel ol o3t ko §4 BE AT H9 E 9% P

=4

= ol

=

% 129%(AE 90
7Vsskdch

2) wlole 2 A7 19959 295 3€74A]
2e1(BE 28, 19959 11958 1996\ 6274 10
(A9 94, BY 1), 199611 129%E 1997 6¥7}
# 5321(A9 43, BE 154), 19979 11€+E 1998
9 49744 148(AY 144), 1998 12€FE 1999

A2 178(AE 149, BY 32, 19999 12€3H
2000»4 44744 464(AF 20%, BE 26¢)), 20004

12955 2001 49704 17#H(AE 17d) ol ATk

W, BE 39%)e oF

3) ol 85(65.9%)', °Iot 44%8(34.1%) 1%L, A
B wEe 17U 8L4 NEA R T A-E 15
ANEAR 137449, BE 1709)elict 12704 vlvte]

ot 51“’1(395?), 241 mwke] Gfrolrt 86%8(66.7
%) 08 tFEe Xt

) 714 A% 717 Pol 25%(19.4%)019.0m,
A4 15W, 19A Aol FAFL B v} 41

= gl

AR A A% 29 ol

5) 94 Aeke #HY 474(36.4%), ZLF 308(23.3
%), A71/AA 198(14.7%), 718718AA 178132
%), FHTS %H&é}l B2 AEFAR 17#1(13.2
%), old 128(9.3%), A2 ots} 12#1(9.3%), §-1

s 7#H(5.4%), ‘?i‘*é 05’4 620(4.7%) olAr

6) A 71 el Aol I, Thel,

HT, A48, TE Fo| Eaglon, BAHoD §
@ Aol giglot A¥ ABFAAIA © A
ZAE nolY AF 2Ae AT WA 705%, A
vt 31.8%, 19 8 124%, X+ 35.7%, 4
264%, A FEF 248%, BES 14.0%, 52 TE
109%01913, A% 24, b dlu), A 33

7) T2 g Wy == 37%(287%), C-vHE
e 55T (42.6%), AET A HEE 787605
%), ASTE 30%(23.3%), ALTE 12%(9.3%), LDH
= 749(57.4%)°01 4 F7F=E ATk

8) FH AN 27 647, 54.2%), HE F
9 AH267, 221%), #AASH149, 11.9%), 33
(1178, 9.3%), T7M1<6f§, 51%), slF (6%
5.1%) w=olAch

9) Bt U9 73 68£3.959(AF 7.1£3.109,
B3 62+251?4_)01521 , BupelEaAE Fold os
ﬂ}\M———‘:q EH 0

Frotoll Al A A RS WSk



et

ol
-

>
2
i
2
e
X
B
X
.
L
32
H
w
s
filo

2

o

o
oF

)

2)

3)

4)

5)

6)

7)

8)

10)

oftt
2 2

Y
T
o
e
Ju
2,
>
jur)
=
o
i)
[~

o
7
>

38

oN K um
2
o2
of,
Jo
°
°
N
2

olft
iz

frt
N
fo X rob

gro} 1] A
werout Aby
of Hsgict
M A fael

TR ST

et o
Ho

N

o
&
o b

Lo o
g 2 o
i go #y

ot

(o3
-
i

!
i
fr f ko oy

K
I
©

o,
>
2

=
)

9 A7} Fas

f
o

aal

HO
o

= |

Wright P. Influenza virus. In:Behrman RE,
Kliegman RM, Jenson HB, editors. Nelson text-
book of pediatrics. 16th ed. Philadelphia: WB
Saunders Co, 2000:987-90.

Stamboulian D, Bonvehi PE, Nacinovich FM,
Cox N. Influenza. Infect Dis Clin North Am
2000;14:141-66.

Centers for Disease Control and Prevention. Pre-
vention and control of influenza:Recommenda-
tions of the Advisory Committee on Immuniza-
tion Practices(ACIP). MMWR 2001;50:1-46.
Siberry GK. Complications of influenza infection
in children. Pediatr Ann 2000;29:683-90.

Denny FW, Clyde WA. Acute lower respiratory
tract infections in nonhospitalized children. J Pe-
diatr 1986;108:635-46.

Betts R. Influenza virus. In:Mandell GL, Bennett
J, Dolin R, editors. Principles and practice of
infectious diseases. 4th ed. New York : Churchill
Livingstone Inc, 1995:1546-67.

THEAY, 2000-2001 7] JAFFAA FE FHA|
Ay} 2R R 2001;12:86-90.

THEAY, 2001-2002 H7] JAFFAR} wpolelx
2] da, AR AR 2002;13:5.

o|3tE, FHY, AvH, HFIT Ao FA
el Al mpolzx wl ole] FF P
1995;27:319-31.

o, 71A, HFA, o83 3,
1996-19979 AEH FAg AZFAA9
A A g 9l wlelelze] #a]. 7 1997;29:

e

37 =
g

Zobat s Al 45 A 123 2002 1527

263-70
1) ol, $49, Hes, 19, olaE okel 74
afolEl g SIS Fe) 9 2L A Zols)

1996;39:1690-8.

12) o]F<d, Wy, kAnl, A4, HAE, H44d B

AAZ AR 1997-1998d  =ruioll
A g QIZFF A 3 Y T 1999;31:1-8.

13) Kim MR, Lee HR, Lee GM. Epidemiology of
acute viral respiratory tract infections in Korean
children. J Infect 2000;41:152-8.

14) o143, A7, v A49s, ol&d, g 5.
QIZF Az} vlole]z=e ot Ao} 3l7|% 7. Ao}
I} 1998;41:1623-31.

15) vFol, wbge, wbzlgd) o]FF. 8:7H(1990-1998)
Influenza virus® F347 249 1999;31:210-6.
16) Committee on Diseases,
Academy of Pediatrics. Influenza. In:Peter G,
Halsey NA, Marcuse EK, Pickering LK, editors.
1994 Redbook : Report of the committee on in-

A wE 7

Infectious American

fectious diseases. 23rd ed. Elk Grove Village:
American Academy of Pediatrics, 1994:275-83.

17) Marx A, Torok TJ, Holman RC, Clarke M], An-
derson LJ. Pediatric hospitalization for croup
(laryngotracheobronchitis) : biennial increases as-
sociated with human parainfluenza virus 1 epi-
demics. ] Infect Dis 1997;176:1423-7.

18) Putto A, Ruuskanen O, Meurman O. Fever in
respiratory virus Am J Dis Child
1986;140:1159-63.

19) SHEALY AT, AR EAE R 1996,7:111-

6.

Poehling KA, Edwards KM. Prevention, diagno-

sis, and treatment of influenza: current and fu-

ture options. Curr Opin Pediatr 2001;13:60-4.

21) Centers for Disease Control and Prevention. Up-

infections.

20

=

date : influenza activity—-United States, 2002 sea-
son. MMWR 2002;51:77-80, 91.

22) Mossad SB. Prophylactic and symptomatic treat-
ment of influenza: current and developing op-
tions. Postgrad Med 2001;109:97-105.

23) King JC. Influenza vaccines. Pediatr Ann 2000;

29:692-7.

Wright PF, Ross KB, Thompson J, Karzon DT.

Influenza : a infections in young children. N Engl

J Med 1977;296:829-34.

25) Glezen WP. Emerging infections : pandemic in-
fluenza. Epidemiol Rev 1996;18:64-77.

24

=



