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The Influence of Atopic Findings on Severity of Pneumonia in Children with 2009

Pandemic Influenza A (H1N1) Infection
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Purpose : Atopic findings may be associated with severity

of pneumonia in 2009 pandemic influenza A (HIN1) infection,

which could suggest a possible association between atopic findings and the severity of viral infections, Thus, we studied
association between atopic findings and severity of disease in children with HIN1 influenza infection,
Methods : A retrospective study was performed in 74 children admitted in a single tertiary institute and confirmed as HIN1

patients by reverse transcriptase (RT) — polymerase chain

reaction (PCR). They were divided into 2 groups according to

the severity of pneumonia, We evaluated whether the atopic finding is risk factor between the two groups.
Results : Children with severe pneumonia had higher percentages of serum eosinophilia (88% vs 40%, P<0.001), asthma

(65% vs 35%, P=0.011), allergic rhinitis (71% vs 40%, P=0

.009), and IgE level (P=0.007). We found positive correlations

between aeroallergen sensitizations and severity of pneumonia (82% vs 53%, P=0.007),

Conclusion : Among patients with HIN1 pneumonia, asthma
(Korean J Pediatr Infect Dis 2011;18:182—192)

and atopic findings are risk factors for severity of pneumonia,

Key Words : 2009 Pandemic influenza A (HIN1), Pneumoni

N2

20099 th-rae Ao AF ST A (HIND)

L S s QETAR vholel el febalo} s <)
E2A% Holel g A ARG e Az
Felo) volelaz AR 2k A& el A QoA

]
. O

Al A JIEFAA A (HIND = 6040 7
AZ Lol = ofol tigk " didol A9 ]

1o

E4= 2011 6" 202, 4% : 20114 82 13Y,
S01: 20114 98 9%

FHOITHR}: ZfQUZ= ZIQIZ= AO}AALED} O
Tel : 053)794—7511, Fax : 053)954—7471

E—Mail : imjukang@hanmail net

[

a, Atopy, Allergic disease

o] dfaol & 5 9ol dFEAT. 20094 4
4 AN TN G} Ag BE o]F 65 vlo]
AA BE gFoz dvtEglon o)F dAxx oz oy
vt A oiaS ot oA E 2009d 5¢

A TS THAZ 514 oAt a7t Ag oz FX1Hg)
17, 01 A AAHow B 7+ FAeHA F7elo
2009 6¥€= MAl BA 7]7-(World Health Organi-
zation, WHO) oA A% Q1&Felz} HH 7]EE A A
A ded AR Axsdn’. A% ASFAR A
(HIND wi-e3e] 7Hg 538
ol AR thF-E9] #Apr} Aofet A oA b
A= Holtk HINT 7 Al b e of -2
© 2

A& FHRE 7P VIR SR AUH

S|

JQL'

182



e
e
=2
=
;
e
2L
N
X
N
X
2
)
2
i)
rigt
2
1%
12
oty
)
X
£
o

WAE (CDC, Centers for Disease Control and
Prevention) &) X.ar¢] M= HIN1 723 A] #H=Ho] ¢
A2 7 &5k dlola gk 5 o] b =gt
NAAZeZ B vk Job?. whEbd ARES HINI
Adel ok #HE Shofol A HAlS EFeE ol AH
A 2 ATE A

3
T
i

o M

4 ol
[54]

o p
g3
ﬂ
N
o,
tlo
uj
o
|
Hu
o
X

2> ofN it T
¥ o o\ 1o of{\ mo &

P

l%—?-ﬂlxr A (H1IN1)Q] it
lNl)A A AR o 7l
ol AEe sk
Sk %(TaqMan influenza A as-
say sets, Applied Biosystems, Fostercity, USA)<
ol gafo] BAagir,

IS FAX; A (HINT) T &totollM OFE

183

ol A

2) £3 HiEdZe| e

2005 WHO2] #% <]
o} & ulsZo| glon
(grunting), 2”75“”
% 71sl A
room alr)7}

A7} g

Mr

4»
do
i
dlo
N )

oM
o
i FM
o
lo
ok
3%
[o
g

5
o\
oy
[o
!

o,
1o
op

3) 11I 12 r7~|—.—(BMI body mass index)
Ul A Slofe] A} AlaS SAsko] A A

7 (kg/m’) & AFET F 015 2007 B dopad
BE YRR F AP PER 9] 5ol
uigIete] 95 MRSl Zel 95 Hlo R HRa}
ek

4) gz

Pharmacia UniCAP system< ©]-&3Fo] AR 2=
71(D.pteronyss, D.farinae), Cat fur, Dog hair, Rag-
s 8% &4
2 52 el gk 5ol IgEE ARt 1714] o))
ol Y wf ol A7 FoE Al

5) OLEm| Zl3to| Ao

7182 AL TAH ol 14

1, A, Thes )

weed, Alternaria, Egg white, Soybean

)

33

o
%

ol\
o

=2
o
0,
o,

i
~
s
uls
flo

2| Ho] upe} wA Bl AE- oF7]E 5 ¢

Qo] u%, A, mst Thel g o
19 o1 BT 4F oY A% A% MGFIE



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

o
o
K
o,
Ao
ol
2
=<
o
il
=)
=)
e
2
rlo
o>
=
oS

N
o

oo
ox
X

k)
=
g W

of\
rﬁ o 4
i
=
of
o
A
0‘0{4
Ju)
o
0,
X
Iy
Ao
it
o
2,
o d
T oy o

S
3lo} == Hanifin & Rajka2] k7]
S 37 olde W
Z]D]—o]—oﬂq—w

6) SHIYH

A4 SPSS for windows (version 17.0, Chi-
cago, IL, USA)& o]-&3iith + o 1Fe] Htgkel o)
I+ independent samples t—testE o]&-3sfo] A5}
WAL 2t g2 Htphr EEEAE FASIY T kY
R Hlae Chi-squares ol&ato] 245 A48t
L P<0.05¢1 -5 EAA R Fodt

. oo AHY A8 WAE A% BAS El

logistic regression analysisZ o]-galo] #4133t}

N
Y r
ol
rg
9
hll
=

02 ox
10 w
N
-1
R

offt

o

L
A

n
H

o] 408 (54.1

%), == dH@o] 344 (45.9%) & VYEpgon, Az
= %0}7} 54d91(73.0%), *1o}7} 204 (27.0%) = ek
ozt oF 3/4& AAEITE HHY F5Edd WY

H|= oF FollA] 9n] Sl #ol7) §le A o= Vet
7t A =5 HEHY REs 2A1 |3}, 2—5xﬂ 6-12
],

Al 124 e17ge] 2 T
= A7k gl Ao b}E} D}. 1A dgew id_w
HIRHBMI>95%), ¥4 %

ol A A veRstem (P=0.011, P=0.010, P=
0.026), A7 5 A A MIFde vl
T e} gfu) 9l Aok gl A OR YERtou &
29 F7F Ao AT @A A (P=0.462, P=
0.867, P=0.462) (Table 1).

S/delM EAs} 713o] o] 90% o el et
AL, TEU AAL HIFE T

7
0% o] etk 2, 713, TEY AA), vF
o

30

F TellA onl Sl Aol7t 9l Ao® YERth
2 glofo] AF 2= Aol 55.4%0A YEt o 5

Table 1. Characteristics and Preexisting Conditions in Patients with Pneumonia due to 2009 Influenza A (H1N1) Infection

Non-severe Pneumonia Severe Pneumonia Total P value”
(n=40) (n=34) (n=74)
number of cases (%)
Cases of studied subjects 40 (54.1) 34 (45.9) 74 (100.0)
Age, yr
Q2 2 (5.0 0C 0 2 (27 0.186
2-5 18 (45.0) 12 (35.3) 30 ( 40.5) 0.397
6-12 19 (47.5) 21 (61.8) 40 ( 54.1) 0.220
>12 1(25) 1(29) 2( 27 0.907
Sex, male 27 ( 67.5) 27 (79.4) 54 ( 73.0) 0.250
BMI, kg/m’ (Mean+SD) 16.6£1.8 17.8+2.3 17.1+2.1 0.019
Preexisting conditions
Asthma 14 (35.0) 22 (64.7) 36 ( 48.6) 0.011
Obesity (BMI>95%) 2 (5.0 9 (26.5) 11 ( 149 0.010
Chronic lung disease 1 (25 6 (17.6) 7 ( 9.5) 0.026
Neuromuscular disease 1025 2 (5.9 3(C 40 0.462
Heart disease 2 (50 2 (5.9 4 ( 5.4 0.867
Malignancy in remission 1(25) 2 (5.9 304D 0.462

.
P values represent the relationship between non—severe pneumonia & severe pneumonia in each parameter.

Abbreviation : BMI, body mass index
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g/dl), HET TAaFs (<1,OOO/mm3)% Fo ATl o 2 YERFHH(P<0.001, P<0.001) (Table 4).

Table 2. Symptoms and Signs in Patients with Pneumonia due to 2009 Influenza A (H1N1) Infection

Non-severe pneumoni evere pneumont Total *
od0) ey (nm74) P value

number of cases (%)
Fever (=38C) 36 (90.0) 34 (100.0) 70 (94.6) 0.058
Cough 36 (90.0) 33 (97.1) 69 (93.2) 0.228
Vomit/Diarrhea 22 (55.0) 23 (67.6) 45 (60.8) 0.661
Rhinorrhea 23 (57.5) 15 (44.1) 38 (51.4) 0.251
Dyspnea 5 (12.5) 32 (94.1) 37 (50.0) 0.000
Sore throat 9 (22.5) 5 (147 14 (18.9) 0.394
Headache 7 (17.5) 4 (11.8) 11 (14.9) 0.489
Myalgia or Arthralgia 6 (15.0) 6 (17.6) 9 (12.2) 0.758
Wheezing 17 (42.5) 24 (70.6) 41 (55.4) 0.015
Skin rash 6 (15.0) 7 ( 20.6) 13 (17.6) 0.529

* . . . . .
P values represent the relationship between non—severe pneumonia & severe pneumonia in each parameter.

Table 3. Radiologic Findings in Patients with Pneumonia due to 2009 Influenza A (HIN1) Infection

Non-severe pneumoni evere pneumoni Total *
(n=4%) : > (np=34) : (n=7a) P value

number of cases (%)
Bronchopneumonia 15 (37.5) 12 (35.3) 27 (36.5) 0.844
Segmental or lobar pneumonia 5 (12.5) 15 (44.1) 20 (27.0) 0.002
Multi-lobar pneumonia 0C O 5 (14.7) 5 (6.8 0.012
Emphysema or pneumomediastinum 0C O 4 (11.8) 4 (5.4 0.026
Pleural effusion 3(7.5) 19 (55.9) 22 (29.7) 0.000

* . . . . .
P values represent the relationship between non-—severe pneumonia & severe pneumonia in each parameter.
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6. 2009 AE QAUZTA}L A (HINT) HIE 2lojof|A
™o SS=o| flelt

2009 AF c1ZFlx A (HIN1) 3 Slolof A K-
29l 7134 HAL OR 5.8 (95%CL; 1.1-29.8, P=

0.033), adjusted OR 4.5 (95% CI; 0.7-29.0, P=
0.109), &#27] v OR 3.0 (95% CI; 1.1-7.8,
P=0.028), adjusted OR 3.3 (95% CIL; 1.2—-9.1, P=
0.028) & 747} 9Ju] Sl AFJAAE Yebstar, ot
7184 4L OR 3.4 (95% CI; 1.3-8.9, P=0.012),
adjusted OR 4.7 (95% CI; 1.6—-13.9, P=0.012), &
#d27] 1192 OR 3.6 (95% CI; 1.4-9.5, P=0.010),
adjusted OR 4.7 (95% CI; 1.5-15.0, P=0.009) &
Zb7} ojn) QlE 98 QAR YEht) olEy] vRaL
Frol Wed OR 2.1 (95% CI; 0.5-9.6, P=0.328),
adjusted OR 1.5 (95% CI; 0.2-9.7, P=0.649), o}
o] ¥E& OR 1.4 (95% CI; 0.5-3.4, P=0.496), ad-
justed OR 1.5 (95% CI; 0.5—4.1, P=0.474) & =5
A TR VTS vAA ¢ Aow Yekgrh
Rl 7.%‘01]%1 &2 g9 7422 OR 2.1 (95% CI; 0.8—
5.9, P=0.143), adjusted OR 2.6 (95% CI; 0.8-7.9,
P=0.100) & 9u7} gllovt, &4 el sk 3t
22 OR 4.2 (95% CI; 1.4—-12.4, P=0.009), adjusted
OR 5.0 (95% CI; 1.4-17.8, P=0.013)°& 21| 9
= A9 AR ERSTH(Table 6).

Table 4. Abnormal Laboratory Findings in Patients with Pneumonia due to H1N1 infection.

Non—severe pneumoni evere pneumoni Total *

Gy e gmens (n=7) NG

number of cases (%)
Anemia (Hgb <10.0 g/dL) 1025 7 (20.6) 8 (10.8) 0.013
Leukopenia (<5000/mm?) 18 (45.0) 9 (26.5) 27 (36.5) 0.099
Leukocytosis (> 11,000/mm?) 7 (17.5) 15 (44.1) 22 (29.7) 0.138
Lymphopenia (<1,000/mm?) 12 (30.0) 28 (82.4) 40 (54.1) <0.001
CRP, mg/dL. (Mean=®SD) 2.3%£35 5.0£3.5 3.6+3.7 0.002
SGOT (2 times, U/L) 5 (12.5) 7 (20.6) 12 (16.2) 0.347
SGPT (2 times, U/L) 7 (17.5) 6 (17.6) 13 (17.6) 0.987
CPK (0240 IU/L) 4 (10.0) 15 (44.1) 19 (25.7) 0.001
sLDH (350 TU/L) 35 (87.5) 32 (94.1) 67 (90.5) 0.332
d-Dimer (500 ug/L) 3(7.5) 12 (35.3) 15 (20.3) 0.003
ABGA, mmHg (Mean=SD)

PaCO;, 37.9+7.1 38.4+6.9 38.1£6.9 0.771
Initial PaO» 94.2+4.5 73.8+11.6 84.8+13.2 <0.001
Initial PaO,/FiO, 438.9+32.0 221.8+103.4 339.1+131.3 <0.001

.
P values represent the relationship between non—severe pneumonia & severe pneumonia in each parameter.
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Table 5. Atopic History and Laboratory Findings in Patients with Pneumonia due to 2009 Influenza A (H1N1)

Infection
Non-severe pneumonia Severe pneumonia Total P value”
(n=40) (n=34) (n=74)
number of cases (%)
Parental hstory
BA 2 (5.0 8 (23.5) 10 (13.5) 0.020
AR 11 (27.5) 18 (52.9) 29 (39.2) 0.025
AD 3(7.5 5 (14.7) 8 (10.8) 0.320
Past hitory
BA 14 (35.0) 22 (64.7) 36 (48.6) 0.011
AR 16 (40.0) 24 (70.6) 40 (54.1) 0.009
AD 18 (45.0) 18 (52.9) 36 (48.6) 0.496
Eosinophilia (>4%) 16 (40.0) 30 (88.2) 46 (62.2) 0.000
Log IgE (Mean=SD) 2.4+0.7 2.7£0.5 2.5%0.6 0.007
Antigen sensitization
Foods 9 (22.5) 13 (38.2) 22 (39.7) 0.140
Inhalants 21 (52.5) 28 (82.4) 49 (66.2) 0.007

P values represent the relationship between non-—severe pneumonia & severe pneumonia in each parameter.
Abbreviations : BA, bronchial asthma; AR, allergic rhinitis; AD, atopic dermatitis

Table 6. The Association between Severe Pneumonia and Atopic Findings

Severe pneumonia

Adjusted to Age

Variables
Odd Ratio 95% CI P value Odd ratio 95% CI P value
Parental history
Asthma 5.846 1.148-29.773 0.033 4.548 0.712-29.035 0.109
Allergic rhinitis 2.966 1.128-7.801 0.028 3.275 1.184-9.058 0.022
Atopic dermatitis 2.126 0.469-9.642 0.328 1.535 0.243-9.706 0.649
Past history
Asthma 3.405 1.307-8.870 0.012 4.671 1.572-13.876 0.006
Allergic rhinitis 3.600 1.362-9.514 0.010 4.678 1.461-14.982 0.009
Atopic dermatitis 1.375 0.549-3.441 0.496 1.456 0.520-4.078 0.474
Antigen sensitization
Foods 2.132 0.773-5.881 0.143 2.565 0.836-7.875 0.100
Inhalants 4.222 1.444-12.411 0.009 4.992 1.402-17.769 0.013
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i A #E 2ol o wol e 2o wuHgeh
5k A QJIEFAA A (HIND & A 1&EF<07
2009 A1F JNEF<IA A (HIND = 2dA 5571 By 7 &, 4, Arbel 22 3T S0 ¢ "ol &
Agor VA, A%, 3E, 7 25 9 A4 REETHY. 2 Ao = T Shobe] QA TAtell A
AEFAAe Ao fAkst S5 Holu e ghxte] A3} 717 v o® FE, AAL o] R AE
8-32 %olM= T S/ ol At SNk bl JEFAA A HIND & AEA A&7} vwst
7} Qe A oﬁﬁoﬂm} sl A% AZ of 654 o]k 1159 Qo] 4 qvq 0% AHE Ao

2 R Qo Aofof|a v

187



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