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Clinical and Laboratory Finding of the 2009 Pandemic influenza A (H1N1) in Children

Yu Rak Sohn, M.D., Su Hyun Park, M.D, and Won Duck Kim, M.D,

Department of Pediatrics, Fatima Hospital, Daegu, Korea

Purpose : 2009 Pandemic influenza A (HIN1) virus was identified in March 2009 and subsequently caused worldwide out-
breaks, We described the clinical and epidemiological characteristics of HIN1 influenza infection,

Methods : We used retrospective medical chart reviews to collect data on the visiting patients from a single institute, HIN1
infection was confirmed in specimens with the use of a RT-PCR (real time reverse transcriptase polymerase chain reaction
assay).

Result : 6,836 patients had HIN1 RT-PCR test, and 2,781 were confirmed with HIN1 virus infection, 158 patients (5.7%) had
hospital treatment and inpatients were significantly younger (5.4£3.3 years) than outpatients (7.5+3,9 years) among HIN1
virus confirmed patients, Oxygen, steroid, immunoglobulin, ventilator treatment was provided in a substantial proportion
among pneumonia patients accompanying wheezy respiration, In addition more intensive care was needed in patients
accompanying segmental, lobar, interstitial, mixed pneumonia and lung effusion (27.2%) than patients with bronchopneu-
monia (7.3%) among HIN1 virus infection confirmed patients, Seventy—one infants had oseltamivir treatment out of 83 infants
under 1 year, and no significant side effects and complications were identified.

Conclusion : In 2009 pandemic influenza A (HIN1), hospital treatment was needed in younger patients, Early intensive care
was needed in pneumonia patients accompanying wheezy respiration, and patients accompanying segmental, lobar, inter-
stitial, mixed pneumonia and lung effusion, (Korean J Pediatr Infect Dis 2011;18:173—181)
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Fig. 2. Age-specific incidence cases for pandemic influenza A
(HTN1) 2009 infection in a single Institute.

175



X132} 2,781 %

Vo OU% ALY 717 4,542 4019t} Y3
o]= 5,443 3412 H|Y SR} Hifrjo]ol 7.543.

Korean J Pediatr Infect Dis Vol.18, No.2, 2011

gk wlaste fu|glis Aozt %312‘4, e

L& Aol= QIS 9r] Q= A FRL
&, o] Sl Eatel tx%‘ik‘jr. R S
Aol A MG 27 8,651.144,324.0/mm’ 0.2
Y82}t 7,602.3+3,069.2/mm’e] HlE] 2] QA
7} AL B0 ESR (erythrocyte sedimenta-

E rfo, mlot'
Ry

ol

tion rate), CRP (c—reactive protein) & Z+2} 9]¢ &+
o} 11.2410.9 mm/Hr, 3.1£3.8 mg/dLE n]]g 3o}
7.6+£7.5 mm/Hr, 1.1+1.3 mg/dLell v]3l] 2] A <
7He 23S Bt AF AEFAA A (HIND ol
2 34 Aol 50 R 3297} 1,496.0+1,250.1/

mm’® FIE 7H A7 (<1,500/mm®) ©] 9ot ¢
A A9 nddskate] vlweAE ZFzF 1,479.0+
1,362.0/mm®, 1,517.3+1,082.6/mm’= 2Ju] Q)&= 2}

ol UATH(Table 1).

U 5 AAlA siE= A #lekglon o] of AR

AL TAA FhF0) FE A5 ek 94

Ab B AN E vk HAE Aldskslon 4

F 70l WA W AL FHEW Bob 37

23 Fopol fFAALE Al skl A Aol i

Table 1. Characteristics of the Inpatients and Outpatients Who Had Confirmed Infection Pandemic Influenza

A(HIN1) 2009

Inpatient (N=158) Outpatient (N=2,623) Total (N=2,781) P-value
Age 5.4+33 7.5+£3.9 7.4+3.9 <0.001
M/F M: 104 (65.8) M: 1,537 (58.5) M:1,641 (59.0) 0.073
F: 54 (34.2) F: 1,086 (41.5) F:1,140 (41.0)
Symptom & Sign
Fever No. (%) 155 (98.1) 2,574 (98.1) 2,730 (98.1) 0.95
Cough No. (%) 140 (88.6) 2,276 (88.6) 2,416 (86.8) 0.507
Rhinorrea No. (%) 107 (67.7) 1,454 (55.4) 1,561 (56.1) 0.003
Sore throat No. (%) 8 (5.0 909 (34.6) 917 (32.9) <0.001
headache No. (%) 8 (5.0 760 (28.9) 768 (27.6) <0.001
Generalache No. (%) 6 (3.7 297 (11.3) 303 (10.8) 0.003
Vomiting No. (%) 11 (6.9 289 (11.0) 300 (10.7) 0.110
Nausea No. (%) 3 (1.8 126 (4.8 129 ( 4.6) 0.092
wheezing No. (%) 57 (36.0) 12 (0.4 69 (2.4) <0.001
Dyspnea No. (%) 20 (12.6) 0C 0 20 ( 0.7) <0.001
Diarrhea No. (%) 3 (1.8 15 (0.5) 18 (0.6 0.043
Laboratory findings Inpatient (N=158) Outpatient (N=123)" Total (N=281) P-value
WBC (/mm?) 8,651.1+4,324.0 7,602.3£3,069.2 8,141.4+3,849.1 0.038
ESR (mm/Hr) 11.2+10.9 7.6x75 9.6%+9.9 0.001
CRP (mg/dL) 3.1£38 1.1+£1.3 22+3.1 <0.001
Lymphopenia (%) 20.3+17.4 20.9+12.8 20.6%15.5 0.76
Lymphocyte (/mm®) 1,479.8+1,362.0 1517.3+1082.6 1496.0%1252.1 0.389

P values represent the relationship between inpatient & outpatient in each parameter
123 patients out of 2623 outpatients had laboratory examinations
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Table 2. Laboratory Findings of Bronchopneumonia and Other Pneumonia for the Diagnosis of 2009 Influenza A
(HIN1) Virus Infection

Broncho Seg. Lob, Int, Eff Total P—value
WBC (/mm®) 8,283.5+3,577.5 105,88.5+6,591.4 9,051.9+4,866.0 0.076
ESR (mm/Hr) 14.7+12.2 17.8+14.1 15.4+12.8 0.501
CRP (mg/dL) 9.6+374 5.5+4.8 8.2+30.6 0.619
Lymphocytes count (/mm?) 1,496.5+1,484.0 1,364.5+1,432.1 1,451.0+1,456.6 0.741

P values represent the relationship between bronchopneumonia & other pneumonia in each parameter
Abbreviations : Broncho, bronchopneumonia; Seg, segmental pneumonia; Lob, lobar pneumonia; Int, interstitial pneumonia;
Eff, effusion

Table 3. Comparison between Pneumonia Patients and Pneumonia Patients Accompanying Wheezy Respiraton
for the Diagnosis of 2009 Influenza A (H1N1) Virus Infection

Pneumonia & wheezing

Pneumonia (n=63) (n=43) Total (n=106) P-value
AGE (years) 5.7+3.3 5.9+20 5.8+2.8 0.664
Intensive care 9 (14.2) 15 (34.8) 24 (22.6) 0.013
M/F M 42 (66.6)/F 21 (33.3) M 31 (72.0)/F 12 (28.0)0 M 73 (68.8)/F 33 (31.2)  0.554
WBC (/mm”) 9,051.9+4,866.0 9,134.1+£4,691.3 9,085.2£4,773.5 0.931
ESR (mm/Hr) 15.4+12.8 10.0+9.8 13.2+11.9 0.021
CRP (mg/dL) 8.2+30.6 2.9+28 6.1+23.7 0.173
Lymphocyte count (/mm®  1,451.241,456.6 1,109.9+662.0 1,313.0+1,206.8 0.107

P values represent the relationship between pneumonia patients & pneumonia with asthma patients in each parameter

177



Korean J Pediatr Infect Dis Vol.18, No.2, 2011

kg™ 3 mg %O Z oseltamivir/} AWEHJT TE, 7
Al BA fsAst dd s 22 RS YdE T
Ao M = v X2 B & o WA IRE

5
grelatglon 9 Ao oseltamivir 2§ &
o

2 9 AIE AQZZdx A (HIN1) S 7] A =4+
& A QAZRAA vl 29t 1 Aol7t e Ao
A A AL Gt} AIF AEFAAF A (HIND) vpo]# 2
2} =
A= R
ok I°)

A QAZTAR} vho] e 29} 55 1-72)
1=]

F S AR EXE FEl Skt AE|Sh FAE i 2 4EA o, g ARl H4E - 1-4Y ol

= ERIstelr Oseltamivire -85+ 3714 m|vk &4} S e A QAZFelA} Hlo] gl Ak oo}

TFo)A Bgo] Euh & 19 o] 9 o] A3 o} wdSo] Aol =2 wbd AlF AZFIAF A

o oseltamivir AHEOE B85 FAT YL 50| (HIND) upoleiies Aolgl a8 SollA o] w2

o o)A} A7 9otk EAS BYTP. a8)1 o] " H2N2 Russian Q1ZF<l
A} vpolef A, H2N2 1957 ofAlo} /IEFAA; nlo] 2 A

Inl 2t H3N2 1968 3 QUEF<At vlolgx ol EMAM

) TR obel HE FolA ol Wol Aoy AF

AT WY FHOE 20099t AY QEFA AEFAA A HIND Hl#x 2009 tielx= &
A vpol gl (HIND = 1918 38 A% HINL A A}, AFEe] Fadat AT AeE st A
HA (haemagglutinin), NP (neucleoprotein), NS (non- 60A] o] wRlsolr HEA TN JLAAEE B

structural protein) A&} FAF 257 fEhAIQE A

of\

H

T aFen o) ot F2 Fol HlEl Rl
HIN1 Ao NA (neuraminidase), M §-dx}, Ho} Alg QlEFddx} vlo]gjxo] wal whe- S 7R
w|2]7} H3N2¢|4 PB1 (polymerase basic protein 1), g AerF we Ag AZEGH Y AE QZ 2z}
PB2 (polymerase basic protein 2), PA (polymerase A (HIN1) wlo]g]A g9 &gt s> 9 (94%),
acid) Fr27F 2= AF ASFAAF A HIND - 713-92%), A58 (66%) 017 25%2] AtolA] A}
HpolH A= B A AT AbdellA] 714 QIEFAAL vlo] A oH 25%04 TEZA ] JATHY. B o7 Ql
220 A Hulel fEpaRbeld AxgE & 7 T A AN e S0l e A= %ﬂé}ﬂ] AP
A ol HA AEFAAL vpole| Al FHAT} thA| 9 98S e Ao YHFHTOR 0.12)17. 2o
=99 42 FAs d4 FAA MEEE vk o)A ME RIFES Sashs 4-97F dd&ztel vl (5%)
AFA7E F-Glolw, oty A= A=A gteteh= d H| Q) A gkfef A B ‘3&%3](34 6%) ol 7% o

|
|

rlr

WA ek 27 ABFAA HPO]EV
T AYEA gor, 25 &
2o % 79 goul,
At wpolel g Al <)
Fsdt 8L A RO

o] oy¢-EE A1F QJIZF<A A (HIND)

o7t GIA O R o]Fox|H EEA ﬁl@HM GEat Hpo]H A 7hQdo] SilElE A= AFAA Heks A
= AWEe] FoH koRE {HA Az F3 Al ok g 5= Itk BIQIF HH|Eo|L} B|QIE, AT,
- vpolg| AR WHolwlo] thA] g W & {F3S do T W =X HoR AF AZTFAF A (HIND) v}
T O ERE AF QIEFAA A (HIND) Hpol#| A 7 ol ~E ISk W& AAE & 5 Ath WHOE
of thgt gt gk, A7 ool FasH?, A1F JAZFIAE A (HIND) wHpo]2ix 7hdo] <jxe 7
A% QIEFAA A (HIND) wholg]xe] 7] 734 A AEFAA} 28 9= RT-PCRE A3

178



QIZFlA A (HIN1) njo]HAE Falsto] nijer

S

jus)
==
S
oy

[e]
Ale] 7hssttkar S A Q1 Z2al

X
=
BH0% gelAl Wol AHgH

(HIN1) ufo]efef tfst Wi eE 51% (95

%
oItHY. A% AZ ez} A (HIN1) o]z 7rde] 7}
4 28 gFogE vo|gaA HPow A 99

b2
HEANE T5 AP S
ZARE Aol A 55% 7kl Al #HE
LR, 9919 0 2= Streptococcus
pneumoniae, Staphylococcus aureus®t Haemophilus
influenzae7} ol Wbt #lHs $ikdh T5 A&l
Ab el Al sl gk A Ask A A8
A NS A Austa AT Eel A Alas
ATAde = HH A oA ATt Al o] &4
ATk ool A S5t HAHARE G} 22 At
9 22 A% WdT757F 15,000-40,000/ul H =
WA For Fuk AEoly F§e] FHe] gon o
&

A 5o Ha] WARASHE ez e Ho]

“

o]

=z = O]EE

ox fo o In

= [e]
EA4E

B oAeaEs My £x)= 9051.9/mm’E Hla
=X gkor H njekAteA B SAdoln ot
Z,:

ool ool AL A Tk A

off
2=
SN
e
=)
k|
o

[o

MUy g0
ne

e

N
=
12
o
S
1

=
=

AR gl oJs) AHH

ASEVREEESNE

©
NI
-

K=

o ®
)
=)
e

o
2,
-
2l

=2

k)
T

179

NN
o
o 2,
1%33
o o
il

o
(2
k>
B
ot
H
lo

%0
X
T

ro
of
fols
ol
~

ol
-
2

o,

ity
o
oy O
o =)

&,

32
g
B

=

N
Koo
_0|L o
b3t
e

£ oo oo lo oy
_()‘L

N
N
2

o
Rl
® Iy o 7 o

@ ol o
LoofN g
Rt
ot _&.9‘
s,
)
1o
OO
o
<
=
rt
o
e
-

o

e

i)
o fIf v
[e]

>
£

\

N
el

a
o

NEREESE R
o QJarg v

(HIN1) nfo]g{Ae

>
o,

2

sl

2o o
2
X

o

rr

T
5
3
A
A
=

s

43

HHOE o|fE= A thxatel
FHP=0.00)*". 29
HA Ag-ollx HHw
ojt, HYSEEY, ?
2 997 ah= 497 Bk Oseltamivir (Tamiflu®;
F. Hoffmann—laRoche Ltd, Basel, Switzerland) <= A
37 vpolel s AvkE 9 27)= neuramidases A}
of AlgtellAIA QIEF<IAL A9 B A5} oS 4
=9l ¥ gguto]g] A okt Oseltamivirs 44913} 1
A 0]7e] Zrofell Al ARgo] FRAH GO 1A mRkelA]
= oldl H AgeA Bl AAGA SA el #ek S = A
§o] 371EA) AR g 2009 A1F QIEFAAF A (HIND)
vpole| 2 th-f- 34 W=t R ellA 1A vkt AbEe
AL ARgol 317bE o] AREE I 1A] mIRE GotelA]



Korean J Pediatr Infect Dis Vol.18, No.2, 2011

oseltamivir® & Iol] thet A5 = S5 = LAt 1
Au)ak Jotol| Al oseltamivirs AL A i 2
A|&717k0] 1-154 A el vlsest A=2 7HA4s)

G237} = vl Qo0 Oseltamivirs
o5 Egof thst AFo] Aeom o Z’\OLO
g HAgol} oo 23 Hrz AskA| o
2 ARFFY. 2 AFME 14 v got 71
A kg® 3 mg2] oseltamivir | Ho] o]Fo] % 0

o LA ﬂx}f’ﬂﬁ WFOIEV\ AA }21‘:“5101 =

b}

e
= OH . do
o e & rff R

ro

=2

— 0
rRL'
ot

1::
=
o
_ﬂi
>~

o, 2L
1o
o
B
il

H

= A7 2 Ay Al e
SkA Ago|E R AE Hry) FEhEgls

7oA Algivis AR ol Jluh

[-'O
12
i
2,
X
>
E
—
Z,
=
jus]
=
o,
_V‘.i

(HIN1) upole]2
A skelth

2 812009 8€HE 20104
e sropPdad el A

297 dl-3tE]n}
A (HIND) =}

= 3%% HIRIF 7HES AFste] THEA At
S AAMIA FAE Bl ABEE SGith TS AE
TFHo 7 FAEeIT

4 1}:6,786°] RT-PCR ZAFS wigtow %
2,7810] 9¥doldtt 158 (5.7%)°] ALAEE Wk
on e HydAH (5.413.34) 0] BIYLF(7.5+

180

>{L

THP<0.001). AT &

AHEZO|E A&, Q)
HF Skl vlal
Aol A Sm| QA ke (P=0.013),
A A, 7+

Foll Brp A=524 A5
70 g2 5 14 Rk o
oh= 839l 1% 71”301]/\1 oseltamivir *]1o

Fol3 Fotolel A AHGOR AT Holdt o

ulo o

e

oo}

: 2009— 2010011 3435 AE AEF<NA} vlo]

B2 HIND & o9 93 2ol § 4ax27 o
Bestgrh APl Bue APFS 19
o, Y, £ el AL F7b

H O, 22 0,
= 27} Atk gz,

3k
fu

£ 27l A5 A

R

References

1) Centers for Disease Control and Prevention (CDC). Out-
break of swine origin influenza A (HIN1) virus infection—
Mexico, March—April 2009. MMWR Morb Mortal
Wkly Rep 2009;58:467-170.

2) Influenza A (HIN1)- update 44. Geneva: WHO, 2009.
Available at: http://www.who.int/csr/don/2009_06_05
/en/index.html. Accessed 6 June 2009.

3) CDC. CDC Estimates of 2009 HIN1 Influenza Cases,

Hospitalizations and Deaths in the United States, April

— December 12, 2009. Available at: http://www.cdc.

gov/h1nlflu/estimates/April_December_12.htm

Novel Swine—Origin Influenza A (HIN1) Virus Investi-

gation Team. Emergence of a novel swine—origin influenza

A (HIND) virus in humans. N Engl ] Med 2009;360:

2605-15.

Fraser C, Donnelly CA, Cauchemez S, Hanage WP, Grif-

fin J, Hollingsworth TD, et al. Pandemic potential of

a strain of influenza A (HIN1): early findings. Science

2009;324:1557-61.

Turbelin C, Pelat C, Boglle PY, Lévy—Bruhl D, Carrat

F, Blanchon T, et al. Early estimates of 2009 pandemic

4)

5)

6)

influenza AC(HIN1) virus activity in general practice in
France: incidence of influenza—like illness and age distri-
bution of reported cases. Euro Surveill 2009;14:19341.



Ik

2t Q| 201: AOLOA 2009 AlIE

o
T

7) Garske T, Legrand ], Donnelly CA, Ward H, Cauchemez
S, Fraser C, et al. Assessing the severity of the novel
influenza A/HIN1 pandemic. BMJ 2009;339:b2840.

8) Korea Center for Disease Control and Prevention (KCDC).
Epidemiology of early detected Novel Influenza A (HIN1)
in Korea, 2009. Public Health Wkly Rep 2009;2:689-91.

9) Garten RJ, Davis CT, Russell CA, Shu B, Lindstorm S,
Balish A, et al. Antigenic and genetic characteristics of
swine—origin 2009 A (HIN1) influenza viruses circulating
in humans. Science 2009;325:197-201.

10) Loftus BG, Price JF. Clinical and immunological charac-
teristics of pre—school asthma. Clin Allergy 1986;16:
251-7

11) Peiris J, Poon L, Guan Y. Emergence of a novel swine-
origin influenza A virus (S—OIV) HINI virus in humans.
Journal of Clinical Virology 2009;45:169-73.

12) Neumann G, Noda T, Kawaoka Y. Emergence and pan-
demic potential of swine—origin HIN1 influenza virus.
Nature 2009;459:931-9.

13) Seong HW, Woo JK. Diagnosis and management of
novel influenza A(HIN1). Korean ] Fam Med 2009;30:
843-7.

14) Public Health Agency of Canada. Flu watch: July 5, 2009
to July 11, 2009 (week 27). http://www.phac—aspc.gc.
ca/fluwatch/08-09/w27_09/index—eng.php. Accessed
July 20, 2009.

15) Simonsen L, Clarke MJ, Schonberger LB, Arden NH,
Cox NJ, Fukuda K. Pandemic versus epidemic influenza
mortality: a pattern of changing age distribution. ] Infect
Dis 1998;178:53-60.

16) Hui DS, Lee N, Chan PK. Clinical management of pan-
demic 2009 influenza A (HIN1) infection. Chest 2010;
137:916-25.

17) Kim SH. Treatment of severe pandemic influenza A/
HINI Infection. Infect Chemother 2009;5:265-71.

18) Faix DJ, Sherman SS, Waterman SH. Rapid-test sensiti-
vity for novel swine—origin influenza A (HIN1) virus
in humans. N Engl ] Med 2009;361:728-9.

19) Reddy D. Responding to pandemic (HIN1) 2009 in-
fluenza: the role of oseltamivir. ] Antimicrob Chemother
2010:65 Suppl 2:ii35-40.

20) CDC. Surveillance for pediatric deaths associated with
2009 pandemic influenza A (HIN1) virus infection -
United States, April-August 2009. MMWR Morb Mortal
Wkly Rep 2009:58:941-7.

21) Barlow GD; BSAC Council. Swine flu and antibiotics.
J Antimicrob Chemother 2009:;64:889-94.

QIZZAX A (HINT) HIO|HA

181

22) Lee HJ, Min SJ, Choi JW, Kang EK. Clinical characteristics
of hospitalized pediatric patients with 2009 novel in-
fluenza A infection. Pediatr Allergy Dis (Korea) 2010;20:
130-7.

Perez—Padilla R, de la Rosa—Zamboni D, Ponce de Leon
S, Hernandez M, Quifioses—Falcon F, Bautista E et al.

23)

Pneumonia and respiratory failure from swine—origin
influenza A (HIN1) in Mexico. N Eng ] Med 2009;361:
680-9.

Mollura DJ, Aspis DS, Conetta R, Feign DS, Bray M,

Taubenberger JK, et al. Imaging findings in a fatal case

of pandemic swine-origin influenza A (HIN1). AJR Am

J Roentgenol 2009;193:1500-3.

25) Agarwal PP, Cinti S, Kazerooni EA. Chest radiographic
and CT findings in novel swine—origin influenza A
(HIN1) virus (S-OIV) infection. AJR Am ] Roentgenol
2009;193:1488-93.

26) Jain S, Kamimoto L, Bramley AM, Schmitz AM, Louie
J, Sugerman DE, et al. Hospitalized patients with 2009
HINI influenza in the United States, April-June 2009.
N Eng ] Med 2009;361:1935-44.

27) Quispe-Laime AM, Bracco JD, Barberio PA, Campagne
CG, Rolfo VE, Umberger R, et al. HINI influenza A virus—
associated acute lung injury: response to combination
oseltamivir and prolonged corticosteroid treatment. In-
tensive Care Med 2010;36:33-41.

28) Cunha BA, Swine Influenza (HIN1) Pneumonia: Clinical
Considerations. Infect Dis Cli Am 2009;24:203-28.

29) Dawood FS, Kamimoto L, D'Mello TA, Reingold A,

Gershman K, Meek ]. Children with asthma hospitalized

with seasonal or pandemic influenza, 2003-2009. Pedia-

trics 2011;12:e27-32. Epub 2011 Jun 6.

Smith JR, Ariano RE, Toovey S. The use of antiviral

agents for the management severe influenza. Cric Care

Med 2010;38:e43-51.

Okamoto S, Kamiya I, Kishida K, Shimakawa T, Fukui

T, Morimoto T. Experience with oseltamivir for infants

younger than 1 year old in Japan. Pediatr Infect Dis ]

2005;24:575-6.

Tamura D, Miura T, Kikuchi Y. Oseltamivir phosphate

in infants under 1 year of age with influenza infection.

Pediatr Int 2005;47:484.

CDC Seasonal Flu Website. Recommendations for Use

of Antiviral Medications for the Management of Influenza

in Children and Adolescent for the 2009-2010 Season

— Pediatric Supplement for Health Care Providers. Avail-

able at: http://www.cde.gov/hlnlflu/recommendations

_pediatric_supplement.htm

24)

30)

3D

32)

33)



