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2009 Pandemic Influenza A(H1N1) Infections in the Pediatric Cancer Patients and
Comparative Analysis with Seasonal Influenza
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Purpose: This study was performed to compare the clinical characteristics of 2009 pandemic influenza A(HIN1) [A(HIN1)

pdm09] and seasonal influenza A infection in the pediatric cancer patients,

Methods: A retrospective review was performed in the pediatric cancer patients who had confirmed A(HIN1)pdm09 infection
at Samsung Medical Center from August 2009 to February 2010, For the comparison, the medical records of pediatric cancer

patients with seasonal influenza A from January 2000 to May 2009 were reviewed retrospectively.

Results: Eighty—two A(HIN1)pdm09 infections were confirmed in the pediatric cancer patients, Ten patients (12,2%) developed
complicated clinical course by lower respiratory infections or extrapulmonary infections; 4 pneumonia, 1 bronchitis, 1 peri-
carditis with pneumonia, 1 encephalitis with pneumonia, 2 meningitis and 1 pericarditis, Three patients received mechanical
ventilator and ICU care, Three pediatric cancer patients (3.7%) died. The risk factors related to complicated A(HIN1)pdm09
infections were date of infection (44—45th week 2009) and nosocomial infection, When comparing with previous seasonal

influenza A infections, more prompt and aggressive antiviral therapy was given in A(HIN1)pdmQ9 infections,

Conclusion: The A(HIN1)pdm09 infections caused a various clinical manifestations including fatal cases in pediatric cancer
patient during pandemic season, There was no significant difference in clinical course between influenza A(HIN1)pdmO09
and seasonal influenza A infections except the antiviral treatment strategy. (Korean J Pediatr Infect Dis 2012;19:61-70)
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Table 1. Characteristics of Pediatric Cancer Patients with A(H1N1)pdmQ9 and Seasonal Influenza A Infection

A(HIN1)pdmO09 Seasonal influenza A P value
N=82 N=35
Sex, Male (%) 49 (59.8) 20 (57.1) 0.839
Age, median, years (range) 8.7 (0.4—18.9) 5.1 (1.1-17.5) 0.068
Age group (%) 0.098
<6 mo 2 (24) 0 ( 0.0)
6—23 mo 9 (11.0) 7 (20.0)
2—4 vyears 16 (19.5) 10 (28.6)
5—12 years 31 (37.8) 13 (37.1)
13—18 years 24 (29.3) 5 (14.3)
Cancer type (%) 0.312
Hematologic malignancy 47 (57.3) 16 (45.7)
Solid tumor 35 (42.7) 19 (54.3)
HCT recipients (%) 24 (29.3) 7 (20.0) 0.365
Allogeneic 15 5
Autologous 9 2
Time from HCT to infection, median, days (range) 397 (21-3,916) 85 (4—-1,061) 0.158
Cancer treatment status (%) 0.008
On therapy 51 (62.2) 31 (88.6)
Chemotherapy 41 25
Within 1 year after HCT 7 5
Management of chronic GVHD 3 1
Newly diagnosed with cancer 5(6.1) 0 ( 0.0)
Off therapy 26 (31.7) 4 (11.4)
Time after treatment off
<12 mo 2 3
12—-23 mo 6 1
2—4 years 10 0
=5 years 8 0

Abbreviations: HCT, hematopoietic cell transplant; GVHD, graft versus host disease
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Fig. 1. Weekly occurrence of A(HIN1)pdm09 infections in pediatric cancer patients.
Most A(H1N1)pdm09 infections developed in 43-46" week 2009.
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Table 2. Comparisons of Clinical Characteristics between Uncomplicated and Complicated Group in Pediatric Cancer
Patients with A(H1N1)pdmQ9 Infections

Uncomplicated (N=72) Complicated” (N=10) P value
Sex, male (%) 43 (59.7) 6 (60) 1.000
Age, median, years (range) 9 (0.3-18.9) 6.8 (1.1-18.0) 0.788
Hematologic malignancy (%) 41 (56.9) 6 (60) 1.000
HCT recipients (%) 21 (29.2) 3 (30) 1.000
Clinical symptoms
Fever 68 (94.4) 9 (90) 0.487
Cough 45 (62.5) 7 (70) 0.739
Rhinorrhea 16 (22.2) 5 (50) 0.114
Sore throat 6 ( 8.3) 3 (30) 0.075
Short of breath 0 ( 0.0) 4 (40) <0.001
Wheezing 0 ( 0.0) 1 (10) 0.122
Myalgia 1(1.4) 1 (10) 0.230
Headache 5 (6.9 1 (10) 0.554
Vomiting 1(1.4) 0 (0.0) 1.000
Diarrhea 1(1.4) 0 (0.0) 1.000
Altered mental status/seizure 0 (0.0 1 (10) 0.122
Infection date, 44—45th week 2009 (%) 32 (44.4) 8 (80) 0.046
Nosocomial infection (%) 6 ( 8.3) 4 (40) 0.017
Viral shedding, median, days 7 (3—28) 6 (5—23) 0.801
Leukocyte count, median (/mm?®) 2,320 (80—10,820) 3,845 (40—22,960) 0.261
Neutrophil count, median (/mm®) 1,110 (0—6,820) 3,075 (0—18,370) 0.233
Lymphocyte count, median (/mm®) 460 (50—4,110) 945 (10—5,890) 0.382
Lymphopenia (<500/mm*) (%) 23 (31.9) 4 (40) 0.723
Corticosteroid treatment’ (%) 5(6.9) 3 (30) 0.054
Immunosuppressive treatment’ (%) 33 (45.8) 4 (40) 1.000
Need for oxygen therapy (%) 0 (0.0) 4 (40) <0.001
Need for ICU care (%) 0 (0.0) 3 (30) 0.001
Need for mechanical ventilator care (%) 0 (0.0) 3 (30) 0.001
Mortality* (%) 0 ( 0.0) 3 (30) 0.001

*:Lower respiratory tract infections or extrapulmonary infections
"Within 2 weeks before A(HIN1)pdm09 infections

*Overall death at 6 weeks

Abbreviation: HCT, hematopoietic cell transplant

Table 3. Factors Related to Complicated” A(H1N1)pdm09 Infections, by Multivariable Analyses

Odds ratio 95% CI P value
Infection date, 44—45th week 2009 7.27 1.15—45.92 0.035
Nosocomial infection 10.70 1.54—74.27 0.017
Corticosteroid treatment’ 5.31 0.64—44.00 0.122

jLower respiratory tract infections or extrapulmonary infections
'Within 2 weeks before infection
Abbreviation: CI, confidence interval
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Table 4. Comparison between Two Groups of Pediatric Cancer Patients with A(H1N1)pdm09 and Seasonal In-

fluenza A Infection

A(HINI )pdmO09 Seasonal influenza A P val
N=82 N=35 value

Leukocyte count (/mm®) 2,660 (30—22,960) 3,010 (30—20,120) 0.361
Neutrophil count (/mm?®) 1,325 (0—18,370) 1,530 (0—15,890) 0.200
Lymphocyte count (/mm?*) 470 (30—-5,890) 717 (17-2,912) 0.571
Lymphopenia (<500/mm®) (%) 27 (32.9) 14 (40.0) 0.528
Corticosteroid treatment 8 (9.8) 5 (14.3) 0.526
Hospitalization (%) 42 (51.2) 11 (31.4) 0.068
Nosocomial infection (%) 10 (12.2) 5 (14.3) 0.768
Viral shedding, median, days 7 (3—28) 9 (4-27) 0.156
Complicated cases (%) 10 (12.2) 2 ( 5.7) 0.506

Lower respiratory tract infections 7 2

Extrapulmonary infections 4 0
Need for oxygen therapy (%) 4 ( 4.9) 0 0.315
Need for mechanical ventilator care (%) 3 (3.7) 0 0.553
Antiviral therapy (%) 82 (100) 12 (34.3) <0.001

<48 hours” 82 6

>48 hours” 0 6
Mortality (%) 3 (3.7) 1(29) 1.000
Influenza infection attributable (%) 2 (24) 0C 0) 1.000
"Time between the onset of symptoms and initiation of antiviral treatment
Abbreviation: HCT, hematopoietic cell transplant
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