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Epidemiological and Clinical Analysis of Influenza and
Viruses Isolation During Winter of 1996-1997

Nam Yong Lee, M.D., Chang-Seok Ki, M.D., Su-Jeong Kim, M.D.
Yong-Wha Lee, M.D., Gyu-Young Jeong, M.D., Sang-1l Lee, MD.!
and Jee Hee Kim, MD.?

Departments of Clinical Pathology and Pediatrics], Sung Kyun Kwan University,
College of Medicine, Samsung Medical Center, Seoul, Korea
Division of Respiratory Viruses, National Institute of Health“), Seoul, Korea

Background : Although influenza has been a leading cause of global morbidity
and mortality, we have few data regarding the epidemiological and clinical
characteristics of influenza activity in Korea. Since an outbreak of influenza was
recognized during winter of 1996-1997, we analysed the epidemiological and clinical

features of influenza activity in the hospital setting.

Methods : All clinical specimens requested for isolation of influenza virus at
Samsung Medical Center from October 1996 to April 1997 were included. Mardin-
Darby canine kidney (MDCK) cell line was used for virus culture. Isolated viruses
were confirmed with immunostain followed by subtyping. The demographic and

clinical characteristics of the patients were reviewed retrospectively.

Results : Ninety eight influenza viruses were isolated from 461 patients (21.3%).
Influenza A and B virus were isolated from 58 (54 children and 4 adults) and 40
pediatric patients, respectively. One of 31 influenza A viruses was confirmed as
A/Wuhan/359/95-like strain and 5 of 12 influenza B viruses were confirmed as
B/Guangdong/8/97-like strains. Two distinctive peaks of influenza activity were
recognized and the most common age of patients was less than 1 year for influenza
A, and 3 to 5 years for influenza B. Common lower respiratory infections were

pneumonia followed by croup, bronchiolitis and laryngitis.

Conclusion : We analyzed the epidemiological and clinical features of influenza
activity during winter of 1996-1997. Although this study was performed not in the
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community but in the hospital setting, the morbidity caused by influenza may not

be low in Korea. Therefore,

warranted.

nationwide surveillance for influenza activity is

Key Words : Influenza, Epidemiology, Outbreak, Virus Culture
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Table 1. Number of Patients with Influenza Virus
at Samsung Medical Center from October
1996 to April 1997

Isolated No.

Patient No(%)
Influenza A Influenza B Total

Child 445( 96.5) 54 40 94
Adult 16( 3.5) 4 0 4
Total 461(100.0) 58 40 98
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Table 2. Hemagglutination Inhibition Test of Isolated Influenza A and B Viruses

Antiserum
Isolates No. A/Wuhan/359/95 A/Taiwan/1/89 B/Beijing/184/93 B/Guangdong/8/97
(H3N2) (HIN1)
A-1 64 <10 <10 <10
B-1 <10 <10 <10 640
B-2 <10 <10 <10 640
B-5 <10 <10 <10 640
B-6 <10 <10 <10 640
B-10 <10 <10 <10 320
35
= Total Tested
30 - Influenza A
——Influenza B
25
2 20
m
2 15
B
2 10
5
0 /\a—- S i
Oct Hov Dec Jan Feb Mar Apr

1958

1947

Fig 1. Number of influenza virus isolated at Samsung Medical
Center from October 1996 to April 1997 by week.
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Heol ol F 299 (10.3%)°4 A, 163
oo} F 257 (15.3%)°NA = o] FolellA 1.164)
wol FEEAoY FE &S oo A Egith AE
A= B 2821 ol F 277H(9.6%) A &2
31, 163 ofo} F 13 (8.0%) A &&=
obel| A 2,084 Wol FE UL B &= ol A
AT Aol A EelE 49 F 3ds EblA 2
2 tH(Table 3).

3E

W

dir ot

i

]

Table 3. Age-specific Number of Patients with
Influenza Virus

Influenza A Influenza B Influenza C

Patients 54 40 94
Age

<lm 6 (10.3) 0 (00 6 ( 6.1)
1-5m 12 (20.7) 0 (0.0 12 (12.2)
6-11m 12 (20.7) 5 (125) 17 (17.3)
1y 5 ( 8.6) 6 (15.0) 11 (11.2)

2y 4 (6.9 5 (125) 9 (9.2

3-5y 6 (10.3) 16 (40.0) 24 (22.4)
6-15y 9 (155) 8 (20.0) 17 (17.3)

Sex

Male 29 (563.7) 27 (675) 56 (59.6)
Female 25 (46.3) 13 (32.5) 38 (4 0.4)

*: Numbers in parenthesis are the percentage of
patients with specific type of influenza virus
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Table 5. Final Diagnosis of Pediatric Patients with
Influenza Virus

F 1 n a 1lInfluenza A Influenza B Total

diagnosis (n=54)(%) (n=40)(%) (n=94)(%)
Pneumonia 22 (40.7) 22 (55.0) 44 (40.8)
Upper 12 (22.2) 9 (22.5) 21 (22.3)
respiratory

tract infection

Croup 11 (20.4) 6 (15.0) 17 (18.1)
Bronchiolitis 5 (93 0 (00 7(74)
Laryngitis 2 (37 1 (25) 3 (32
Bronchitis 1(19 1(25) 1(11
Pneumothorax 1(19 0 (00 1(11
R e y e 0000 1 (25)

syndrome

Table 4. Underlying Diseases of Pediatric Patients with Influenza Virus

Underlying disease

Inflenza A(n=25)

Influenza B(n=20) Total(n=45)(%)

Congenital heart disease
Asthma

Aspiration pneumonia
Epilepsy

Malignancy

Preterm

Bronchial stenosis
Cerebral palsy
Chromosomal abnormality
Chronic paranasal sinusitis
Encephalopathy
Pneumothorax

Subglottic mass
Bronchiectasis

Chronic diarrhea

Drug intoxication

O OO O K NN DND WS O

Nephrotic syndrome

N
©

9 (20.0)
(18.0)
(6.7
(11.0)
(16.0)
(4.4)
(22)
(22)
(22)
(22)
(22)
(22)
(22)
(22)
(22)
(22)
(22)

== O O OO0 000U Wwo
= b b b b e e e = DO =] U1 WO 00

- 267 -



b o]t Table 4). A waE A
A ANNE Zol A T 3 Y& U 5T A
24 ZAtelgth A9l #Ate] A9 47 BT M9 A
& 7 dlen 747t 4l A E

(medulloblastoma) =
%)01AT} oS AQd tE RS A
ZFAA vlole| 2 w|gs I IAE 47 H

2l
T 324, 2.7%0] ARk

AFFAA AFe] EHUA 3AE F A
A= 57(9.3%) 0l EH], o5 47t A4 AV
g, GAA o), w4 WE, g 94 WHE T
o] M3 HAgS /AL d AP 192 MY A
g fdd AR J4 H¥ToE AMgsdth BY
o] ¥ ;A F AMEE A= v|HA TS v
A3 E 19(2.5%) 01 Atk

AEFAA} #eld A5 HE g HHol
M BRI 1 vge® A% 9, croup, EA7I
A, 54, 28 71BAA oAtk Table 5).
71 9] 7%, Reye &%wo] & B4 At AEFA
2 #Ed #RE 557 9 FHFoRE JIEFFAA
Aol ®EE XoliA F54 HWZF, d4 AH, 2
A, 1AL oA} el ok HPFo] 7t 144 A
a1, AZSFNA BEo] e AolillME 4 44

kI
k)

19954 ©o] 5 1990-1991d A7|HE ujd AL
2 2 3199 ABFR AF Hlo]2r}t BelEglo
2 2 1990-19913 4719} 1992-
1993 A7lel % 1187} RelEdvtn wustgo?,
FEE s dudE AvRd AZFex AF
7 #7h E29d, 18#7 1-6

Tk o) ado] o] Ae o)A

64 o]l
g9} ol#d Hul QEF

b 1Al vk 3-5d 9] Aol

e HiudqAE JAEFedx BY 24 #2E B
o] glont Fate] tpelE & Frb gy, ® e
HugE TPRALNA 1994-1995d d7]e] A&
gzjo Al JIEF QAL A/Shanghai/11/87(H3N2)
g 1#)”, A=FA4 A/Shangdong/9/93(H3N2)
g 11#”, a28n AZFAA A/Taiwan/1/86(H1-
N1 #2228 5] glrh =g 1989-1990d 7]
HE 1995-19961 A7)74A] Q1EFelAk A(HINI
oF 358, AEZFAA AH3N2) <F 80dl, 12 454
o] JAEFFAX BE Hioly 7t EEH ATt 9L
o 1996-1997d A7]elw 779 AZF
Wuhan/359/95(H3N2)7} #e] =gk wustgiel,
AZFAA; vl 2~ el wE 5F7 )
2 o] T BRI F 71H] JAZF A} vlol
T dEe] 7Y Edom 1 gFoR BEAVAAYA
3} croupe]l F28 92 Azt o= B A
o 4 Ueht vle} AREs Azdoln 2= Haleln
FArar.

CDCe <+ wae] wzw 1996-1997d <%
A 2719 va dl JAFFAA {3 S 1996

Ql

. =

1095 B5ol AAED, 19 w8 F5e 5
2 4

#

e

et
;
X,

fa o

5y

Har) ARl 129 2RRE 19 2ol o2
agiehrh 39l A3 it Bk AEFa

WA RIsh b Bed W 19 3 Fgon B
4

l..

AT Z&e 39 UA Fol viAges BwaE
ol QJIZFAA WAe] By 2 F I Fol =3
oo ¥ P& 129 145H 1Y 49744 55

4
Bk AN Agon 1296 7%l 2t
WHOI A Hug ulef]l oJshd 19961 10€

1997 3€¥€oll AA ERkfeA FEE o]k <l

AzF FAF D] A o] At st AFFQUR;
uho] Byl Be UEtEel A 1996-19974 Ao
ol = Ago] 2 2y, $R7ldE B3Pl
tithE AAEETE 53] ofrote A <l
B&o] ®o] EHEIEd TFANAE A=

I AEZFdA BYo] 49 A FHAE &

3 2
o ae, QReldE AEFA Agel Hoag
tq o o

o]

AA

BN

2 BEE 290 Solq EeEs] AFe

12l
o e
o9 e A Ae ABFAA F P A
o] AT Asek 8 AZNA T Aol g 1)
o ARSI AFFAA ABE AS 1997
919 A el Agon welusl Aol 39 £



N
L o
=~
i
it
)

BT
2
&
S
—
=
i)
o
Nej
&
N
X
M
o &

S
ofl >
do 1o v

e odr Mo

e
N |

=
2

>,
i)
=
=)
Y
)
ol
ol
£

2
2
it
e Mo

Tl A e
) opato) i}o]%, N A

=4

Lpebol 4]

o

o r&
o
O
mln
it HT
2
X

o ML ©
L)
o2
o
i)

forn &

N
sk
ro
>
ox
2
m-[o
of
ro,
2,
2
Al
o,
t
3
N
o g

AR =W JAEFAA vpolzxe] &
vetels zbol7t NS F M ks A
2 AZ4Er gy, sER A Bagh s
FAlA} vlele]2=9] 1996-1997d Ar] A Hirt
19979 14 219 F18 AARSS nefsha® 2x
2 o JIEFAA &5 A7|7F ok vetel u]s)
Al AZENE THsAde] O & AoR ekt
Tz AR AEFAX BFE &£ vES &
T Adet AA 4 =] Bt fAkete] 39
58 B¥Eol ¢ @ol ¥ 9l
1996-19971 479 %%—F"’ﬂx} vpol o] 7kl
EA4L JAEFAA ABS Be diEdA EE BE
QlZ Tz} A¥o]l AH3N2) AL, TFNA%=
A(H3N2) frAFE7E tifiellen, &9 542
A/Wuhan/359/95¢F wi-%- fAbekTh =38 A2
7b RaEl AEFFAA AHINDZS I 542
A/Bayern/7/9%5% fARIGoH, JAEFAA B
77 YA B/Beijing/184/93¥ B/Harbin/
7/94 AR BEEA oY, S, 29, 28 9E
5 oFrlel =7kl A= B/Guangdong/5/94 2 B/
Victoria/2/87 AF7F F2 BeEdd?. e
A% 19979 1€ FEE 739 JAEFFAA Aol
EF A/Wuhan/359/95 (H3N2) frAFFA 1Y, & o
Toll A ol@d F Aol BExl 149 <l E—F'T—"i”}
AFe] A A7bE 16402 Go) e dE %
= %Xloll/\i 2 A7l e AEFAR AR
r2- A/Wuhan/359/95 (H3N2) fAFd A
-iré?lﬁ‘r, ghH JAEFAA BE 9 %‘-rf 58
E5 B/Guangdong/8/97 FAMEATE whEbA] A
TollA ol@d A EAo] BHAA g dr% A=
o7 F

_\,‘i
il

oW ©oox fo o0 M opmle o 1 X
m{n[orim

o
N r& Mg N

=)
é

o

TR A¥E A/Wuhan/359/95 FAEY Ao =

AEH B2 B/Guangdong/8/97 'rr*}—xroa! Aoz
FAHAY gy AEFAR AZe T Hedg
oA o}y HAA ‘E AZF A H}Olﬂi FE %A

fz2 AR U o
Wuhan/358/95 (H3N2)9} o2 &3
Hll A & —’Fli e Aoz AzE,
AT 3A E57|FA Rl AEFAR v)
ol ~vkE o R 7] wite] wul HA S

A W AEFAAL LA

font ob4 iﬂﬁlafd
B QA Ra AREe
o el 9o B4 9de ATt 2
R B J12 AR ATS2A
u B 19979 40714 AN S
bl QA ol v W 714k}

o] 2] 22 9]

A=2E 5258 @A 9
WA ol #1227}

ol Aol FxA EEEx %%—Fr—"ilx} B¥2
409 9] Ao} FxEFH =AY
4 AN Alde 31Ee] JAZFAAA AY F o oo
Al A/Wuhan/359/95 AR ERlESlar 1289

AZF4dx BE F 5# A B/Guangdong/8/97

2

[}
o
oft
H
ot
19,
4

AR FHglt ABFAGS fu PP 393
49 B, T owel ABFAA A Bel Ade] B3
HYE, A we B NED Hel AREe AEE
A ABS Bg 1A PErelgla QETAL BHe
B9 354900 el A £ 557 Al

4 B ARE
A wolelsel g s, uA B2
ek AAEe] d@ BEE A7 ome



1) Ziegler T, Cox NJ:Influenza viruses. In: Mur-
ray PR, Baron E]J, Pfaller MA, Tenover FC,
Yolken RH, eds. Manual of clinical micro-
biology. 6the ed. pp918-925, Washington, D.C.,
ASM Press, 1995

WHO : Influenza vaccine formula for 1996-1997.
Weekly Epidemiological Record 1996,71:57-61
(WHO. Recommended composition of influenza
virus vaccines for use in the 1997-1998 season.
Weekly Epidemiological Record 1997,72:57-62
oltwk: 4 7% 7 Fol HIRlF FYP=lA
respiratory syncytial WolelZx ojd|=nfo]e] 2,
AEF A wpole 2 FEpIEF AR Hio] ]9
A gkl 3B ek A 1992, 12:473-478

A
)
4) o1FF, &R, AVY, &F T Lok FA =

2

=

3

=z

5

N3

6)

7

-

8

<z

9

=

10)

11

N

12)

13)

e el mpojeix H o] 9
27:319-332, 1995

THEAY  JAFF AR A LAGR 7:111-116,
1996

THRAY gAY JAEFF AR vholels FE
B, AR AR 817, 1997

Martin  Wiselka : Influenza: diagnosis, manage-
ment, and prophylaxis. BMJ 308:1341-1345, 1994
STHEAY AEF AR wlolelx FE. AT
AR 5:42 1995

THRAY JAFF AR vloly
AR 6:4, 1995

THRAY JAFF AR vpo] 29
WAL H 6:16, 1995

CDC: Update: influenza activity-United States
and worldwide, 1996-97 season, and composition
of the 1997-98 influenza vaccine MMWRER 46:
325-330, 1997

WHO : Influenza. Weekly Epidemiological Record
72:130-131, 1997

WHO : Recommended composition of influenza
virus vaccines for use in the 1997-1998 season.
Weekly Epidemiological Record 72:57-62, 1997

FAYY. 7Y

2ol 49

3

gel. @e

o
oF

- 270 -



