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The Determinant of the Severity Who was Hospitalized with
Asthma-like Symptoms in Influenza A (H1IN1) Season

Yoon Ha Hwang, MD, Sang Yun Choi, MD, Sung Won Kim, MD, PhD

Department of Pediatrics, Busan St. Mary's Medical Center, Busan, Korea

Purpose : The aim of study was to identify the predictors of severe asthma exacerbation with
influenza A (HIN1) infection so that intensive care could be initiated immediately.

Methods : Patients were diagnosed influenza A (HIN1), using a real-time reverse transcriptase
polymerase chain reaction (RT-PCR) from the nasal aspirates in St. Mary's Medical Center, Busan,
Korea, between September, 2009 and February, 2010. Medical records were retrospectively reviewed
to collect data. Data were analyzed in two groups by severity of asthma exacerbation. The groups
were severe groups and mild-moderate. Statistical analysis was performed by SPSS ver. 12.0.

Results : A total of 1,054 children were diagnosed influenza A (HIN1) infection. Of 1,054, 318
(30.1%) were hospitalized. There were 200 boys (62.9%) and median age was 5.0 years (0.1
to 18.0 years). Among hospitalized, 25.2% (80/318) were diagnosed asthma exacerbation. Among
80 patients, 16 (20.0%) were severe group. and 64 (80.0%) were mild-moderate. High leukocyte
counts, neutrophil counts, and C-reactive protein (P <0.05) in serum had a greater risk for severe
asthma exacerbation. Age, gender, early antiviral medication, gastrointestinal or neurological co-
symptoms, allergic family history, sinusitis in water's view, total immunoglobulin E, Dermatophagoides
pteronyssinus, Dermatophagoides farinae, mycoplasma coinfection, eosinophil and fever duration
(P=0.05) were not reliable predictors.

Conclusion : Among who had influenza A (HIN1) infection with asthma-like symptoms, patients
who had not been managed asthma before, had high leukocyte, neutrophil, and C-reactive protein
in serum, are likely to progress severe asthma exacerbation. [Pediatr Allergy Respir Dis (Korea)
2012;22:147-153]
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Table 1. Characteristics of Patients with Asthma

Characteristic Total (n=80) Severe (n=16) Mild-moderate (n=64) P-value
Gender
Male 52 (65.0) 13 (81.3) 39 (60.9) 0.15
Age (yr) 0.19
<1 0 O 0 () 0 O
1-5 21 (26.3) 4 (25.0) 17 (27.0)
>6 59 (73.7) 12 (75.0) 47 (73.0)
Antiviral agent begins (hr) 0.36
<24 15 (18.8) 5 (31.3) 10 (15.6)
24-48 35 (43.8) 5 (31.3) 30 (46.9)
>48 14 (17.5) 6 (37.4) 8 (12.5)
Clinical manifestations 79 (98.8)
Fever ' 36 (45.0) 16 (100) 63 (98.4) 1.00
Dyspnea 80 (100) 16 (100) 20 (31.3) 0.00
Respiratorff 21 (26.3) 16 (100) 64 (100) 1.00
G1} 16 (25.0) 7 (43.8) 14 (21.9) 0.49
Neuro' 4 (25.0) 12 (18.8) 0.78
Clinical outcomes (day)
Hospitalization 8.75%+3.34 5.89%+1.80 0.00
Fever duration 2.31£1.25 2.56+1.13 0.47

Values are presented as number (%) or mean+SD.
GI, gastrointestinal.

How long oseltamivir medication begins after fever. TBody temperature >38C. TCough, rhinorrhea, sore throat.

¥ Abdominal pain, nausea, vomiting. I Headache, seizure.

Il Vild-moderate [[] Severe

40
35
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Sep. Oct. Nov. Dec. Jan. Feb.

Fig. 1. The numbers of pandemic HIN1 infection
and asthma exacerbation monthly. September to
November 2009, asthma exacerbations has in-
creased dramatically. Asthma decreased thereafter.
The incidence of severe asthma exacerbation was
similar in each month.
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Total Severe Mild-moderate FP-value
Family history
No one 10 (17.2) 3 (23.1) 7 (15.6)
Mother 23 (39.7) 5 (38.5) 18 (40.0)
Father 13 (22.4) 2 (15.4) 11 (24.4)
Both parents 12 (20.7) 3 (23.1) 9 (20.0)
Total 58 (100) 13 (100) 45 (100) 0.86
Asthma historyT
None 30 (37.5) 11 (68.8) 19 (29.7)
Intermittent 33 (41.3) 5 (31.2) 28 (43.8)
Mild persistent® 11 (13.8) 0 (O 11 (17.2)
Moderate persistent! 4 (5.0 0 (0 4 (6.3)
Severe persistent” 2 (2.5) 0 O 2 (3.1
Total 80 (100) 16 (20.0) 64 (80.0) 0.04

Values are presented as number (%).

Family history: whether there are asthma or allergic rhinitis or atopic dermatitis or contact dermatitis. "The last 6
months, depending on management. 'Suspect asthma, but did not manage. °Dianosed asthma, had managed with inhaled
corticosteroid and leukotriene modifier. HDiagnosed asthma, had managed with inhaled corticosteroid, leukotriene
modifier, and theophylline. "Diagnosed asthma, had used systemic corticosteroid over the 6 months.
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Table 3. Radiologic Findings

Finding Total Severe Mild-moderate P-value
1-5 (yr)

Normal 14 (63.6) 0 (0 14 (77.8)

Abnormal” 8 (36.3) 4 (100) 4 (22.2)

Total 22 (100) 4 (100) 18 (100) 0.009
>6 (yr)

Normal 40 (69.0) 3 (25.0) 37 (80.4)

Abnormal’ 18 (3L.D 9 (75.0) 9 (19.6)

Total 58 (100) 12 (100) 46 (100) 0.000
PNS view

Sinusitis (-) 66 (82.5) 16 (100) 50 (78.1)

Sinusitis (+) 14 (17.5) 0 O 14 (21.9)

Total 80 (100) 16 (100) 64 (100) 0.061

Values are presented as number (%).

PNS, paranasal sinus.

In chest radiography, there are unilateral or bilateral consolidation, ground-glass apperance, atelectasis, and lobar/

segmental pneumonia.

Table 4. Laboratory Findings

Mucosal hypertrophy, total haziness, air-fluid level.

Markers Severe Mild-moderate P-value

1-5 (yr)

WBC (10%/uL) 14,285+6,783 9,883+3,678 0.08

Neutrophil (10°/uL) 12,324+6,847 7,170£3,912 0.05

Lymphocyte (10%/uL) 1,057+358 1,747+1,305 0.32

Eosinophil (%) 2.9312.03 2.1841.58 0.42

CRP (mg/L) 42.9132.2 14.7+£13.4 0.01
>6 (yr)

WBC (10%/uL) 13,424+4,719 8,682+4,285 0.00
Neutrophil (10%/uL) 11,701+4,780 6,827+4,445 0.00
Lymphocyte (10%/uL) 8744413 1,028+636 0.43
Eosinophil (%) 2.73+1.96 3.13+2.72 0.63
CRP (mg/L) 37.1£24.9 18.0£19.9 0.01

Mycoplasma
Negative 7 (43.8) 37 (57.8)

Weak positive 3 (18.8) 9 (14.1)
Positive 6 (37.5) 18 (28.1)
Total 16 (100) 64 (100) 0.60

Allergic markers
Total IgE (IU/mL) 8414636 5594542 0.18
Dp (KUA/L) 36.04+41.84 40.66+42.20 0.76
Df (KUA/L) 42.97+45.77 52.93%+46.90 0.55

Values are presented as mean+SD or number (%).
WBC, white blood cell; CRP, C-reactive protein; IgE, immunoglobulin E; Dp, Dermatophagoides pteronyssinus; Df,
Dermatophagoides farinae.
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