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Pandemic Influenza (HIN1 2009) among Pregnant Ko-
rean WWomen

Background: Pregnant women are at an increased risk for severe illness and
complications associated with pandemic (HTNT1) 2009. This study was conducted
to identify the severity of pandemic (HIN1) 2009 in pregnant Korean women.
Materials and Methods: The demographic and clinical data from pregnant women
with laboratory confirmed pandemic (HIN1) 2009 during September to December
2009 were retrospectively collected from 8 hospitals in Korea.

Results: A total of 150 pregnant women with pandemic (HINT) 2009 were
identified. The median age was 30 years (range: 22-39 years), and the median
gestational age (n=114) was 20 weeks (range: 1-39 weeks). All but one patient with
secondary bacterial pneumonia had influenza without complication. Although
12 pregnant women needed hospitalization, there were no patients who needed
admission to the intensive care unit or who died. Only one hospitalized patient
had elective cesarean section because of oligohydamnios. No maternal or fetal
complications directly related to the pandemic (HIN1) 2009 were identified
among the 67 pregnant women who were followed up for 1 to 185 days after their
influenza illness, including 6 women who delivered during the study period.
Conclusions: In contrast with the reports from Western countries, pandemic (HIN1)
2009 among pregnant Korean women was mild.
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Figure 1. (A) Monthly number of women of child bearing age who visited the flu
clinic and (B) the number of pregnant women who had confirmed pandemic (H1N1)
2009 in 8 Korean hospitals from September to December 2009.
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Table 1. Characteristics of the Pregnant Women who were Infected with
Pandemic (HIN1) from October to September 2009

Variable Total (n=150)
Age, year 22-39 (median, 30)
Gestational age, week (n=114)* 1-39 (median, 20)
Pregnancy trimester

First 36 (24.0%)

Second 49 (32.7%)

Third 29 (19.3%)

Unknown 36 (24.0%)
Health care worker 9( 6.0%)
Chronic medical conditions

Hypothyroidism 1(0.7%)

Gestational diabetes 1(0.7%)
Clinical spectrum of influenza

Influenza without complication 149 (99.3%)

Influenza pneumonia 0

Secondary bacterial pneumonia 1(0.7%)
Hospital admission 12 (8.0%)
Admission to an intensive care unit 0
Delivery during hospitalization 1
Antiviral treatment

Oseltamivir 94 (62.7%)

Zanamivir 5( 3.3%)

None 48 (32.0%)

Unknown 3(2.0%)
Overall outcome

Severe pandemic influenza 0

Maternal or fetal complications due to pandemic influenza 1(0.7%)

Death due to any reason 0
Follow-up 67 (43.7%)

Follow-up period, days 1-185 (median, 24)

Maternal or fetal complications due to any cause during follow-up 2(3.0%)"

Death due to any reason 0

“The gestational age was not identified for 36 pregnant women.
*Preterm rupture of membranes and fetal distress one and two months after the diagnosis
of pandemic influenza (H1N1) 2009, respectively.



www.icjournal.org

DOI: 10.3947/ic.2011.43.1.55 « Infect Chemother 2011;43(1):55-59 57

2 Z 197277801tk (Fig. 1). @E 2= 20094 11—%011 EIRCAbIRS )]
ok} 22 7|31 52 871 B el A dif-a) Q1 FAAF(HINI) 2009
2 JAZEFAA A g 4 ob Al atol A iRl 5E BAY e <
A= 5 15090] I TH(Table 1), A1 ZEA1E 2009 1180l 713
okt 7HAE RFEC] T ol 3041(RI9], 22-3941)01 itk
HAIF7} Thote] A] o= 3672 A 9] 311479 S AAlF7+= 20
F($1, 1-39) 01 o A2Ado] 497 (32.7%) 22 71 Wkt 9
8(6%0)-2 - 2ol ietk 25l A 7141 ko] A=, 242t 1Al

7)5A s, YA FioldiTh
14992 3 So] §lc AZ TR} o]l o, 155 Al afolz]
£ B g8t o 2

kel
48%8(32%)-2 Putole| A~

129(8%)0] AZFAA} F0 2 PN 7L F 782 A1t
AL AL DA 1278 74| TRARE A A 2 A 77
552 WS B9 IR AP SR 19l A ofolE A7)
2 FASAL 5 WA Al 3758 334 A= JE RIS H &
AE A oL, Grapirh B el 7dAel Al R St
owf AR eh Alok= FARSEAT A Qg dAlE- Fell A sl
7Rt Al & Bloh o] TR = YR
1859 F23 6799] Al F 6r80] F2713E et FAbeisl

=, AEFAAF A 0 5 27| Fetahra QI1gE A aliEwko] 14,
R AL AR U S AR 9 28
F et AlAol= 217355t

[e]

i

rlmm&pr&m

o] A7 Az} -$-gutetol A 2009d T 47019 F¢H 87
TR 8 AE TS 7FA 7] o4 27be] W Fofl A offl <1
AHHIN1) 2009 7F94o] El¥E AalH= 1507 0.2 wjl-$- # ] o
5% T2 Y7z 1011011*1“
A3tttk OW‘:‘ AaztE EAH o 2 AR %?b o ARk
2AZo| A o] Aol AXH A2 7HHE o 7 AT Ut} d S 5
©], 2009 949 20¢71A] AR A EH G §

Al o3

mlm riz
4

-

-

g

i

u:i‘:
I"I
2
Z
>«
Q
[o
2 o M
b,

0= FAXF(HINT) 2009 ZHA} %A g T
A= 5T 0 7 fetE Q=] B 9] ollA J A}Eﬂﬂ %
o] FEF|rH24]. T3 20091 5-12€ Ato] S-2lufEtellA] &2
2 9o 13979 A 3k} el A AL 9 25 o]
PU&E AATH25].
T-oF A 02 efarellA] W oiF-F-o] AtellA] A o
AR} APE JIZFAREA R PalF-oll A di 38 =74l
1) 2009 %".ﬁii et JLstAY TF 149D, AFE, 4l 3
wAsHE A9k Hl°‘A F-HTHE Estrial A it 4
M52 }3 F 32007} JdHAThE At vt o 2 |
TR O3 1EF

[e]

i}

§9u

rr o

o r0('

=t
Tl’ E‘

AAFHINT) 20092 A

Sk PdEo] oful] =okrhar JTHEL thE dATellA 717 ] HIdAT
o

of] H]3l W] -89 Q) AR g)g-8) 91 2ol xHHINT) 2009 7+
= A& 720 SRR JUE-2 4300 =ShrH23) v]= B

otollM= Bl @ UEFARHHIND 20092 JAFE QA 10278
A8 S o2 ﬁ?ow 22%7} Al d<dst
1 8%7} Abgate] ti--3 Q1= FARHIND) 20097 13+ G
A}ug 2109 AEEA %4.39&—% FHACHL]. 3HA, &9} A
Ao A S Q13 JAlF- 7 AR 648 (2t 25227 237
S oz 3 ATolME PAl 7Ed7] Rl HiE) S8At

I~
ER O_L4

Aol LA F =7 7480 =R APTE-2 11%0| ATH14]. 1]
=-o] T2 Aol o i3 Q1= FAAHHIND 20092 JHL(F

k= 49l 37 £ YA 189 F 7H0] QY F BB
dl, 69 2% BRlolgla 438 - AF AT BuerHI2).
Aol AR 92 ROt Hlok Abo] 22 YT ke 9

TollA] QAR A 437 F 8] FEAH] QUL 36%
7k 49 F EALBLT QA 19, Thot 21, Ao} 1%o] Abgahsirt
(101, bkl A= 7417wl Aol ]3] A alol A ekgolt )

A S B E 0] S7FSIAALNT, 19], o]k} ol rhg st ol A
= JAFA AlgEOILY YAl T WEC] AL B aE T
[26, 271.

zH 0 7 I3 A3} vpalol| A th-8-3) A= FARHHINT) 2009
o Zd¥ L—‘ﬂrﬂw AbgEOIU T BB ] 4 AL 1
LEIT A7RE 2= YA AR 211 F 294%7F AEH
|, 5 2R IE AR HH] 972 Al S0l BAE e
] AR B2 ATk BR8] AFAHE S W2 AP ] e
K} X 2 (48A17E oW 50.3%7F X8R5 Q1% Zlojekal 73}
ATk ﬂEOhoq La Réunionﬂoﬂ/ﬂh ?JA 1% ﬂoﬂx} 1419 % 8470] 9

%c}[zu. 1) a,}n@ yo %WHJ_OH st A Al
A 9T QA R WA Gk QRelAE dele 7

R 17,6467 % AT 0490t AP QIR glgte A7)
50 QJAIgH 5ol T BBl ana 2] g Eo.m A
e ek IR0l FFAAE QAL $F gt A
o] 1L/} ohIRUEH301

o ol = Hral

Felute JAF Al T BEO] e ol fri B
) 3T 3R, ATV QA1 3 Fukd o] gl A 97 A §lel)
(2/150%8) W) THE Vet QAo ula) 33 el A1 ks
o] Qick AR Aol G WA o] 3L v T 5% Aol
W= A AT AGA T 20%0 4 51007k HE WS s

UATHIOL. 12t B2 m|= Aroll A= Frbdeho] gloje Al
M 2 2ol Yeh 8] o2 dghko] vl Atk o] frite = -
JJr%— ”é%‘i‘r‘: fAcH23). =4, 2009 1EFAA -3
AT 5 Aol A5 AlgEE AA=H o= ol
et JZJWE SeolE Ao = FA4H AL JTH31. A= |5l
M= 22 27100 Folah JAalF-olA 2 5/d o] FdH
Tl A A T AAlE- AR IE AR K 5

4
=
Uo
I‘_EL




58 BNKim, et al. « influenza infections among pregnant Korean women

www.icjournal.org

A% WES) A4 S BA7IES Sheteld 23T ThE 3
ol GrlolelAAE ofn] ARSEEAE Sl Seleix] 259l
A, 300 BfoleI2 A A el ] 7] A

o
U

-

o) A oIS Ro.2 AZHeT) EE Selufet QAo g
P2 A% el uek 2000 129 21903 A5 o
Al A AR o]

2

0:

of) ol Al H)AE e GITH32
331, A, Q1A1%-9} ]2t Ao o] Algoll A A6 o el Q1
A vlole) ol vhatk G724} AvE 9l 2 Aol b A ko
ofwieo] o]sf o)) s A7} M) =T34, 35,

o A7 A3}g AAlarE] B 74K AldAe] T 3, |
AT ke 2 3 A o) 1 AL Fol A QA1 54
oFgh A2 ool $-elute} QAo QERAA A E S
) ZAT. Tel e e} ARl e E R

o] Mg 215 W]l T %27 & 4 QR 2 ol frz QA

=
T

oZ F-Q‘

—1—‘

2

:rL

i

e

=
= °
it

A

ol
0?2 o2 o & orfr

B ol

]_
= A%
E AT u T 5 YAk AP dEe] thEAG AR EAC]
frelalA EAfahs o] o m 2 1 X|oJAkE QI 7l g o
oha B 55 glok ey o Agke) g Q1E2A7) ol wAle)
FEAA7L 2 F Do) o3 7HAANE XAl Y= I E e
S ES HE 2, o] A Auh 7higlo] &3 X9AkE] QJalie
A FB AL A=AE NI Ao Bt B4, §

QIARE vleko 2 31917 S A © B RE Byl

kA o 2 -3k

7)) 7135

>
I
2
>
=
Jo
o2ty
-0,

3
u
©
Y
ﬂi
ated
o,

{m
o,
o
o
r-{m
ol
>
i)
ol
AP
Mo

% oS
2,
)
e
Y
=)

¢

it ¢
o
rl
¢
-
2
2

ok
(o
2
X
2
<z
=)
o2
Y
ol

g
B
o

p

o

>

o
fllo
=
o
12
o
f
%
)
4
pau)
k1
o
i
kl
o,

K
u
£2
>

Lo
o
¥
u
ttlo
i
A
o
%
&
PO
i
O
o
[o o
h
>
Y
fd
rlr
o
ot

raore
-4
)

i)
Ry
52
rlo
i
>,
-z
ol
jate
X
X -
Iy
)
]
N
N
Ir
o
o
O,
o &
d
offt,
B
o,
>,
T
4\‘ kel
)

ol
2
2
2
52
rr
>
ok
M
)
o,
o O
==
o
2
R
il
4t
-,
Y
A
o
o

> d
:

A& o] PR

ZHHINT) 20099 Z+EE A5

o,
o,
Hr

o
9,

2
X
)
1o
R~

ro, o
e ol
ooy &
0O
fr 32
[o
~
e do 1o

@,

_1}1_‘ fll
ol

e off

F

|

. % o > B
2 2
R

o

fu

e

r

o
o
oF ?g; 2
o o
et r
—1ﬂ1
2

e
3&
)
5 =
>~
ﬂ‘o

A AR AR 2
x}(HlNl) 2009 Z%Oéii

el
et
_>'4_‘

e
olft rlr 20

o,
&
o 2 4o 32

HorQ o

)
fr

ol

oo
s
w g

rin

dz
9,
R
=)
-|-' i
T o
=)
10
QL
i..
3:2
32
N
2
M
-3
ﬁ (o
5o

A7 F AT el A
0] Aol A TRt A o
THE eI TYES o
538 1= FQAH(HINT) 2009 71
AIE HS A A|sHA ek
. A7 Lol A T8 Q1= =AlXHHINT) 200991 7+
FZ 7ol APge QI Al ST uhayE)x)
A=} v IR 2 th-g-a8 91 Z =2 QlZHHINT) 2009
WEE] BT <=3 2 feyet o
QIRHHIND) 2009+= 4% = LR,

1u

%2

o
o

Lo et
X oj

>~

rlo

1-4 NL d e
r

1% 7R o
ok E)o] $-2)

geF3e o]

32

I

=
O

ol

ey

2 £
©
I mo
o

fo

Lo

o -& S~
?ﬁ o f

ST

[e]

sk
o
Jr

2l O{N

ol m

ol
AEF

(o)

ég@ i
1o 3
T
p)
N

193} §8%

S

oA -3 Q&

"

References

10.

11.

12.

13.

14.

Dodds L, McNeil SA, Fell DB, Allen VM, Coombs A, Scott J,
MacDonald N. Impact of influenza exposure on rates of hospital
admissions and physician visits because of respiratory illness
among pregnantwomen. CMAJ 2007;176:463-8.

Neuzil KM, Reed GW, Mitchel EF, Simonsen L, Griffin MR. Im-
pact of influenza on acute cardiopulmonary hospitalizations in
pregnantwomen. Am J Epidemiol 1998;148:1094-102.

Freeman DW, Barno A. Deaths from Asian influenza associated
with pregnancy. AmJ Obstet Gynecol 1959;78:1172-5.

Harris JW. Influenza occurring in pregnant women: a statistical
study of thirteen hundred and fifty cases. JAMA 1919;72:978-80.
Cono J, Cragan JD, Jamieson DJ, Rasmussen SA. Prophylaxis
and treatment of pregnant women for emerging infections and
bioterrorism emergencies. Emerg Infect Dis 2006;12:1631-7.
Jamieson DJ, Theiler RN, Rasmussen SA. Emerginginfectionsand
pregnancy. Emerg Infect Dis 2006;12:1638-43.

Rasmussen SA, Jamieson DJ, Bresee JS. Pandemic influenza and
pregnantwomen. Emerg Infect Dis 2008;14:95-100.

Jamieson DJ, Honein MA, Rasmussen SA, Williams JL, Swerdlow
DL, Biggerstaff MS, Lindstrom S, Louie JK, Christ CM, Bohm SR,
FonsecaVP, Ritger KA, KuhlesDJ, EggersP, Bruce H, Davidson HA,
Lutterloh E, Harris ML, Burke C, Cocoros N, Finelli L, MacFarlane
KF, ShuB, Olsen SJ; Novel Influenza A (H1N1) Pregnancy Working
Group. HIN1 2009 influenza virus infection during pregnancy in
the USA. Lancet 2009;374:451-8.

Brown CM. Severe influenza A virus (H1N1) infection in preg-
nancy. Obstet Gynecol 2010;115:412-4.

Hewagama S, Walker SP, Stuart RL, Gordon C, Johnson PD, Fried-
man ND, O'Reilly M, Cheng AC, Giles ML. 2009 HIN1 influenza
A and pregnancy outcomes in Victoria, Australia. Clin Infect Dis
2010;50:686-90.

Louie JK, Acosta M, Jamieson DJ, Honein MA; California Pande-
mic (HIN1) Working Group. Severe 2009 HINI influenza in
pregnant and postpartum women in California. N Engl ] Med
2010;362:27-35.

Miller AC, Safi F, Hussain S, Subramanian RA, Elamin EM, Sinert
R.Novelinfluenza A(H1N1)virusamong gravid admissions. Arch
Intern Med 2010;170:868-73.

Siston AM, Rasmussen SA, Honein MA, FryAM, Seib K, Callaghan
WM, Louie], DoyleTJ, CrockettM, Lynfield R, MooreZ, Wiedeman
C, Anand M, Tabony L, Nielsen CF, Waller K, Page S, Thompson
JM, Avery C, Springs CB, Jones T, Williams JL, Newsome K, Finelli
L, Jamieson DJ; Pandemic HIN1 Influenza in Pregnancy Working
Group. Pandemic 2009 influenza A(HIN1) virus illness among
pregnantwomen in the United States. JAMA 2010;303:1517-25.
ANZIC Influenza Investigators and Australasian Maternity Out-
comes Surveillance System. Critical illness due to 2009 A/HIN1
influenza in pregnantand postpartum women: population based
cohortstudy. BMJ 2010;340:c1279.



www.iICjourna [ .org

DOI: 10.3947/ic.2011.43.1.55 « Infect Chemother 2011;43(1):55-59 59

15.

16.

17.

18.

19.

20.

21.

22.

23.

ANZIC Influenza Investigators, Webb SA, Pettild V, Seppelt I,
Bellomo R, Bailey M, Cooper DJ, Cretikos M, Davies AR, Finfer S,
Harrigan PW, Hart GK, Howe B, Iredell JR, McArthur C, Mitchell
I, Morrison S, Nichol AD, Paterson DL, Peake S, Richards B,
Stephens D, Turner A, Yung M. Critical care services and 2009
HINI influenza in Australia and New Zealand. N Engl ] Med
2009;361:1925-34.

Centers for Disease Control and Prevention (CDC). 2009 pan-
demic influenza A (H1N1) in pregnant women requiring inten-
sive care - New York city, 2009. MMWR Morb Mortal Wkly Rep
2010;59:321-6.

Campbell A, Rodin R, Kropp R, Mao Y, Hong Z, VachonJ, Spika]J,
Pelletier L. Risk of severe outcomes among patients admitted to
hospital with pandemic (HIN1) influenza. CMA]J 2010;182:349-
55.

Kumar A, Zarychanski R, Pinto R, Cook DJ, Marshall J, Lacroix
], Stelfox T, Bagshaw S, Choong K, Lamontagne F, Turgeon AF,
Lapinsky S, Ahern SP, Smith O, Siddiqui F, Jouvet P, Khwaja K,
MclIntyre L, Menon K, Hutchison J, Hornstein D, Joffe A, Lauzier
F, Singh J, Karachi T, Wiebe K, Olafson K, Ramsey C, Sharma S,
Dodek P, Meade M, Hall R, Fowler RA; Canadian Critical Care
Trials Group H1N1 Collaborative. Critically ill patients with 2009
influenza A(H1N1) infection in Canada. JAMA 2009;302:1872-9.
Oluyomi-Obi T, Avery L, Schneider C, Kumar A, Lapinsky S,
Menticoglou S, Zarychanski R. Perinatal and maternal outcomes
in critically ill obstetrics patients with pandemic HIN1 Influenza
A.JObstet Gynaecol Can 2010;32:443-7,448-52.

Lim ML, Chong CY, Tee WS, Lim WY, Chee JJ. Influenza A/HIN1
(2009) infection in pregnancy--an Asian perspective. BJOG 2010;
117:551-6.

Gérardin P, El Amrani R, Cyrille B, Gabriele M, Guillermin P,
Boukerrou M, Boumahni B, Randrianaivo H, Winer A, Rouanet
JF, Bohrer M, Jaffar-Bandjee MC, Robillard PY, Barau G, Michault
A. Low clinical burden of 2009 pandemic influenza A (HIN1)
infection duringpregnancyon theisland of LaRéunion. PLoSOne
2010;5:€10896.

Kim BN, Kwak YG, Moon CS, Kim YS, Kim ES, Bae IG, Yeom JS,
Lee CS, Hur JA. Trend in age distribution of visitors to flu-clinics
during the pandemic influenza (H1N1 2009). Infect Chemother
2010:42;90-4.

Creanga AA, Johnson TF, Graitcer SB, Hartman LK, Al-Samarrai
T, Schwarz AG, ChuSY, SackoffJE, Jamieson DJ, Fine AD, Shapiro-
Mendoza CK, Jones LE, Uyeki TM, Balter S, Bish CL, Finelli L,

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Honein MA. Severity of 2009 pandemic influenza A (H1N1) virus
infection in pregnantwomen. Obstet Gynecol 2010;115:717-26.
Korea Centersfor Disease Controland Prevention. Epidemiologic
characteristics of influenza A(H1N1)2009 confirmed cases in
Korea. Public Health Wkly Rep 2009;2:656-7.

Lee H, Kang YA, Kim HS, Shin SY, Kim JH, Kim JS, Hong SB.
Epidemiological characteristics based on the underlying diseases
for the deaths related to pandemic HIN1 influenza in Korea.
Korean ] Crit Care Med 2010;25:83-8.

Honarvar B, AsadiN, Ghaffarpasand F, MoghadamiM, Kasraeian
M. Pregnancy outcomes among patients infected with pandemic
H1NI influenza virus in Shiraz, Iran. Int ] Gynaecol Obstet 2010;
111;86-7.

Langenegger E, Coetzee A, Jacobs S, le Roux A, Theron G. Severe
acute respiratory infection with influenza A (H1N1) during preg-
nancy. SAfrMed]2009;99:713-4, 716.

Lim ML, Chong CY, Tee WS, Lim WY, Chee J]. Influenza A/HIN1
(2009) infection in pregnancy--an Asian perspective. BJOG 2010;
117:551-6.

Yamada T, Yamada T, Saito T, Sengoku K, Minakami H. No
maternal mortality from pandemic (HIN1) 2009 occurred in
Japan. Available at: http://www.bmj.com/content/340/bmj.
c1279.abstract/reply#bmj_el_239927. Accessed 30 Semptember
2010

Yang P, Deng Y, Pang X, Shi W, Li X, Tian L, Zhang Y, Wang X,
Huang F, Raina MC, Wang Q. Severe, critical and fatal cases of
2009 H1N1 influenza in China. J Infect 2010;61:277-83.

Lapinsky SE. Critical illness as a result of influenza A/HIN1
infection in pregnancy. BMJ 2010;340:c1235.

Korea Centers for Disease Control and Prevention. Influenza A
(HIN1) 2009 vaccination program in Korea. Public Health Wkly
Rep 2009;2:761.

Lee DH, Shin SS, Jun BY, Lee JK. National level response to
pandemic(H1N1)2009.] PrevMed Public Health 2010;43:99-104.
Korea Centers for Disease Control and Prevention. Serologic
cross-reactivity of serum samples from different age groups in
Korea against a novel influenza A (H1N1) virus. Public Health
WKkly Rep 2009;2:744-5.

Centers for Disease Control and Prevention. Serum cross-
reactive antibody response to a novel influenza A (HIN1) virus
after vaccination with seasonal influenza vaccine. MMWR Morb
Mortal Wkly Rep 2009;58:521-4.



