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Objective ¢ To study the clinical presentations and outcomes of 2009 influenza
A (H1N1) pneumonia children at King Chulalongkorn Memorial Hospital.

Setting * Department of Pediatrics, King Chulalongkorn Memorial Hospital.

Research design : Descriptive study.

Patients * Pediatric patients aged 1 month - 18 years who were admitted due to
H1N1 influenza pneumonia between June 2009 — March 2010.

Methods ¢ All the pediatric patients with pneumonia who had laboratory
confirmation of 2009 influenza A (H1N1) infection by positive real-time
reverse-transcriptase polymerase chain reaction (RT-PCR) assay for
H1N1 influenza A virus in their nasopharyngeal aspirates or combined
nasal and throat swabs were studied. Their demographic data, clinical
presentations, laboratory results, radiological findings and clinical
outcomes were analyzed.

Results * There were 37 patients with confirmed 2009 influenza A (H1N1)
pneumonia during the study period. Male: female was 1.3: 1.
The mean age was 6.4 * 4.7 years (ranged 2 months - 16 years).

Twenty-one patients (56.8%) had underlying diseases. Chronic lung
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disease and hematologic malignancy were the two most common
underlying conditions. Only 43.2% of the patients (16/37 cases) had
contact history and 7 cases got the infection while being in the hospital.
The most common presenting symptoms were fever and cough (94.6%).
Most of the patients had had fever with a mean temperature of 38.6 *
0.9°C (ranged 36.3 — 40.4°C) for 50.0 *+ 35.8 hours prior to
hospitalization or diagnosis. The mean white blood cell count were
7,671 + 623 cellss/mm.” The most common chest X-ray finding was
perihilar interstitial infiltration (62.2%) while patchy infiltration was
noted in 13.5% of the patients. Ten cases (27%) had hypoxemia and
4 cases (10.8%) with underlying conditions developed into acute
respiratory failure. Two patients (5.4%) died due to ARDS and severe
sepsis.

Conclusion : Fever and cough with perihilar infiltrations were the most common
clinical presentations of 2009 influenza A (H1N1) pneumonia in
children admitted at King Chulalongkorn Memorial Hospital during
the pandemic period. Respiratory failure occurred in patients with
underlying diseases and accounted for 10.8% leading to a mortality
rate of 5.4%. ARDS and superimposed bacterial infections were

the major causes of death in this study.

Keywords : Pneumonia, 2009 influenza A (H1N1) infection, children.
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The influenza pandemic was a concerned
issue due to the historical record of 675,000 deaths
in the United States and at least 40 million deaths
worldwide in 1918."? An outbreak of 2009 influenza
A (H1N1) during the period of early 2009 generated
a worldwide panic especially in the outbreak
countries. After the announcement of initial pandemic
in Mexico, some studies reported high mortality
especially in young adults.®" The disease also
invaded the United States, with more severity of
the disease reported.®® After a rapid spread of the
emerging pathogen, many countries worldwide had
protective strategies to prevent overseas transmission.
The 2009 influenza A (H1N1) still crossed the barrier
rapidly into Argentina, and spread to Asian countries
like Hong Kong and Thailand."” In June 2009,
the World Health Organization (WHO) declared
the first influenza pandemic in 41 years.®” Thailand
announced the pandemic of 2009 influenza A (H1N1)
in early April 2009 and the transmission rate increased
rapidly.

Seasonal influenza virus infection was an
important cause of hospitalized pneumonia in
Thailand. The incidence was highest in children less
than 5 years of age as well as in adults over 60 years
of age. ¥ The severity of 2009 influenza A (H1N1)
had been noticed as higher than seasonal influenza.
The overall rate of death was 1.1 per 100,000 children
in 2009 influenza A (H1N1) as compared to 0.1 per

100,000 children for seasonal influenza.""”

Objectives
We collected the data of 2009 influenza A
(H1N1) infections in hospitalized children in order to

study the clinical presentations and the outcomes of
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2009 influenza A (H1N1) pneumonia in pediatric
patients during the period of pandemic between June
2009 - March 2010 at King Chulalongkorn Memorial
Hospital, Bangkok, Thailand.

Material and Methods
Population

All the pediatric patients aged 1 month - 18
years who were hospitalized due to pneumonia and
had been confirmed of 2009 influenza A (H1N1)
infection between June 2009 and March 2010 were
studied. The H1N1 influenza infection was confirmed
by positive real-time reverse-transcriptase polymerase
chain reaction (RT-PCR) assay for HIN1 influenza A
virus in their nasopharyngeal aspirates or combined
nasal and throat swabs which were performed at
the regional laboratories according to the protocol
recommended by the Center for Disease Control and
Prevention (CDC) of the US.""

The demographic data, clinical presentations,
laboratory results, radiological findings, and clinical
outcomes of the studied patients were reviewed.
Hypoxemia was defined as having oxygen saturation
(SpOQ) of less than 93% while the patients were

breathing ambient air.""”

Statistical analysis

All statistical analysis was performed by SPSS
for Windows version 17.0 and Chi-square test was
used for comparison between groups. A p-value of

less than 0.05 indicated statistical significance.

Results
Characters of the patients:

Thirty-seven patients with confirmed 2009
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influenza A (H1N1) pneumonia were included in the
study. The mean age of the patients was 6.4 £ 4.7
years (range 2 months — 16 years). 56.8% (21 cases)
had underlying diseases in which chronic lung
disease was the most common one (9 cases) followed
by hematologic malignancies (Table 1). Twenty-four
point three percent of the patients had history of
contact with H1N1 patients in the community while 7
patients acquired H1N1 pneumonia at the hospital.
All of the patients with nosocomial infections were in

the immune-compromised ward.

Clinical presentations:

The two most common clinical presentations
were fever and cough (noted in 94.6% of all the
studied patients). The maijority of the patients had
high fever with a maximal temperature of 40.1°C (38.6
+ 0.9°C) and a mean duration of 50.0  35.8 hours
prior to admission (Table 2). Cough was mostly initially
presented as non-productive. Chest retractions
indicating respiratory distress were found in 10 cases

(27%). Crepitation which was the most common

Chula Med J

adventitious breath sound was noted in 12 patients
(32.4%) and expiratory wheezing was found in
21.6% (8 cases). Bronchodilator was given to those
who had wheezing or severe respiratory distress
without detectable adventitious sound and positive
response was noted in 11 cases (29.7%). Coryza,
headache and myalgia were found in 24 cases
(64.9%), 8 cases (21.6%) and 8 cases (21.6%)
respectively. Diarrhea was also reported in 3 cases

(8.1%).

Laboratory and chest X-ray findings:

The initial laboratory findings were
summarized in Table 3. Their average white blood
cells count was 7,671.3 £ 623.8/mm.’ Perihilar
interstitial infiltration was the most common chest
X-ray finding (62.2%) while patchy infiltrations
occurred in 5 cases (13.5%). Streptococcus
pneumoniae was found in tracheal aspiration in one

case who developed respiratory failure requiring

mechanical ventilation upon admission.

Table 1. Demographic data and underlying diseases (N = 37).

Characteristics Results
Age (yrs)

Mean X SD. 6.41+47
Male: Female 1.3:1
Underlying diseases : cases (%) 21 (56.8)

Chronic lung disease 9 (24.3)

Hematologic malignancy 6 (16.2)

Chronic liver disease 2 (5.4)

Others 4(10.8)
History of contact with H1N1 patients 9 (24.3)
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Table 2. Clinical signs and symptoms (N = 37)
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Clinical symptoms & signs

Cases (%)

Fever 35 (94.6)
- Duration (hours) : mean (range) 50 (3 - 144)
- Body temperature (°C) : mean & SD 386109
Breath sound
- normal 17 (45.9)
- crepitations 12 (32.4)
- wheezing 8 (21.6)
Bronchodilator responsiveness 11 (29.7)
Chest retraction 10 (27)
Cough 35 (94.6)
Coryza 24 (64.9)
Myalgia 8 (21.6)
Headache 2 (5.4)
Diarrhea 3(8.1)
Table 3. Initial laboratory and radiological findings (N = 37)
Laboratory parameters Results

Leukocyte count (cells/mms) :mean £ SD
Chest X-ray findings: cases (%)

- perihilar interstitial infiltration

- peribronchial thickening, no definite pulmonary infiltration

- patchy infiltration

Positive culture (tracheal suction culture) : case (%)

- Streptococcal pneumoniae

7,671.31623.8
23 (62.2)
9 (24.3)

5(13.5)

1(2.7)

Clinical outcomes:
Of the 37 cases, 10 (27%) had hypoxemia
(SpO2 < 93%) in which 4 cases (10.8%) developed
acute respiratory failure. Two patients (5.4%) died,
both of them had underlying diseases with their clinical
information were summarized in Table 4.
Oseltamivir was given to 31 patients who

recovered and was also empirically given within

24 hours after admission to both of the patients who
died. The remaining 4 patients who did not receive
oseltamivir were previously healthy and were clinically
not severe. They rapidly recovered after receiving
supportive treatment.

Concerning factors associated with severe
pneumonia or pneumonia with hypoxemia, we found

that the initial laboratory parameters including white
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blood cell count and hematocrit level were not
significantly related to the severity of the patients.
However, patchy infiltration on the initial chest

X-ray was significantly related to hypoxemia in

Chula Med J

our studied patients (10.8% vs. 2.7%; p = 0.04) as

shown in Table 5. None of the patients who had only

peribronchial thickening without definite pulmonary

infiltrations had hypoxemia.

Table 4. Characteristics of the 2 patients with 2009 H1N1 influenza pneumonia who died.

No. Age Sex Preexisting Length Complications  Cause of death
conditions of
hospital
stay (d)
1 2yr M Chronic lung 6 ARDS with ARDS and septic
disease with septic shock shock (A.baumanii)
pulmonary

hypertension

2 15yr M Acute myeloid
leukemia (AML)

12 ARDS

ARDS, end stage -
AML

Table 5. Factors associated with hypoxemia in 2009 - H1N1 influenza pneumonia.

Parameters

No Hypoxemia
N =27

Hypoxemia* p-value

N =1

0

Leukocyte count (cells/mm3) : mean * SD.
Hematocrit (%)
Fever prior to admission (hours) : mean £ SD
Chest X-ray: cases (%)
- perihilar interstitial infiltration
- peribronchial thickening, no definite
pulmonary infiltration

- patchy infiltration

7520.4 + 3750.4
33.815.1
4461336

17 (45.69)
9 (24.3)

1(2.7)

8079.0 £ 4087.1 0.69

335174 0.90
64.8 = 39.3 0.12
6 (16.2) 0.99
0 0.01
4(10.8) 0.04
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Discussion

In our study, we found that the prominent
clinical presentations of 2009 influenza A (H1N1)
pneumonia were fever and cough. Wheezing was
found in about 21%. Most of our patients had chronic
lung disease and hematologic malignancies as
their underlying diseases. Nosocomial infection also
occurred among our immune-compromised patients.

The chest radiological findings in our patiens
were mainly perihilar interstitial infiltrations and
peribronchial thickening which were similar to
previous reports in which unilateral or bilateral ground
glass opacities with or without associated focal or
multifocal areas of consolidation, predominantly
peribronchovascular and subpleural distribution
were the major findings on chest X-ray or CT scan."”
Patchy infiltration was significantly associated with
hypoxemia in our patients with H1N1 infection.
However, we could not demonstrate whether or not
all of them had co-infection with bacteria or had
secondary bacterial infection.

One of our patients had co-infection with
Streptococcus pneumoniae which progressed
to respiratory failure. Some previous studies
demonstrated the increased risk of secondary
bacterial infections especially from Staphylococcus
aureus and Streptococcus pneumoniae in H1N1
infected patients. If the patients had progressive
worsening signs and symptoms of respiratory system,
it was appropriate to start empirical treatment to ward
off the possible secondary bacterial infections."

Concerning the mortality rate among our
patients with H1N1 influenza pneumonia, two patients
out of 37 died (mortality rate 5.4%), both of them

had underlying diseases (chronic lung disease with
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pulmonary hypertension and end-stage acute myeloid
leukemia) that developed into severe respiratory failure
and ARDS. The 2-year-old patients with preexisting
chronic lung disease (bronchopulmonary dysplasia),
reactive airway disease and pulmonary hypertension
were rapidly deteriorated after contracting 2009
influenza A (H1N1) infection. One of them developed
respiratory failure and ARDS one day after the onset
of the disease despite having received oseltamivir on
the first day of admission. Alveolar infiltration was found
on his initial chest X-ray (Fig. 1). His clinical course
was complicated with secondary bacterial infection
and developed septic shock. His hemoculture and
tracheal cultures grew Acenetobacter baumanii. No
significant improvement was observed after antibiotic
treatment together with hemodynamic and ventilatory
support. Moreover, tension pneumothorax occurred
and he finally expired on the 6" day of hospitalization
(Fig. 2). The pathological findings among the patients
who died of influenza infection which had been
reported included tracheitis, bronchiolitis and diffuse
alveolar damage. Influenza viral antigens were
observed in the epithelium of the tracheobronchial
tree, alveolar epithelial cells and macrophages. The
histologic and microbiologic autopsy evidence of
bacterial pneumonia were detected in 55% of the
cases." Unfortunately, the autopsy was not done and
their pathological findings could not be disclosed in

both of our patients who died.

Conclusion

This study shows that clinical presentations
of the pandemic 2009 influenza A (H1N1) infection in
children who were hospitalized at King Chulalongkorn

Memorial Hospital between June 2009 and March
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2010 were high fever and cough. Perihilar interstitial
infiltration was the most common chest X-ray
findings and the presence of patchy infiltrations was
associated with hypoxemia which might progress to
respiratory failure. Secondary bacterial infection and
severe diseases with fatal outcomes should be aware
of in children with pneumonia especially in those with
chronic lung disease and immune-compromised

conditions.

Figure 1. Chest X-ray of the 2-year-old boy with H1N1

influenza pneumonia upon admission.

Figure 2. Tension pneumothorax on D6 of admission.

Chula Med J

References

1. Johnson NP, Mueller J. Updating the accounts:
global mortality of the 1918-1920 “Spanish”
influenza pandemic. Bull Hist Med 2002;
76(1):105-15

2. Taubenberger JK, Morens DM. 1918 Influenza:
the mother of all pandemics. Emerg Infect
Dis 2006 Jan;12(1):15-22

3. Chowell G, Bertozzi SM, Colchero MA, Lopez-
Gatell H, Alpuche-Aranda C, Hernandez M,
Miller MA. Severe respiratory disease
concurrent with the circulation of H1N1
influenza. N Engl J Med 2009 Aug;361(7):
674-9

4. Perez-Padilla R, Rosa-Zamboni D, de la Rosa-
Zamboni D, Ponce de la Leon S, Hernandez
M, Quinones-Falconi F, Bautista E, Ramirez-
Venegas A, Rojas-Serrano J, Ormsby CE,
Corrales A,et al. Pneumonia and respiratory
failure from swine-origin influenza A (H1N1)
in Mexico. N Engl J Med 2009 Aug;361(7):
680-9

5. Jamieson DJ, Honein MA, Rasmussen SA,
Williams JL, Swerdlow DL, Biggerstaff MS,
Lindstrom S, Louie JK, Christ CM, Bohm SR,
et al. H1IN1 2009 influenza virus infection
during pregnancy in the USA. Lancet 2009
Aug;374(9688):451-8

6. Centers for Disease Control and Prevention.
Preliminary information important for
understanding the evolving situation:
pandemic (H1N1) 2009 briefing note 4
[online]. July 24, 2009 [cited 2011 Sep 02].
Available from: http://www.cdc.gov/H1N1flu/

updates/us/



Vol. 56 No. 5 Yamdniguainmsamdalasalaninluaie 2000 (HIN1) TugUreianiisnen 543

September- October 2012 ‘lufsawal'lmaqﬁ'laans:ﬁ

7. Geographic spread of influenza activity [online]. 11. Centers for Disease Control and Prevention.

2009 [cited 2011 Sep 02]. Available from:
http://www.who.int/csr/don/Global_
geographicSpreadH1N1A_week31.png

8. Chan M. World now at the start of 2009 influenza

pandemic [online]. Geneva: World Health
Organization, 2009 [cited 2011 Sep 02].
Available from: http://www.who.int/media
centre/news/statements/2009/h1n1

pandemic_phase6_20090611/en/index.html

9. Simmerman JM, Chittaganpitch M, Levy J,

Chantra S, Maloney S, Uyeki T, Areerat P,
Thamthitiwat S, Olsen SJ, Fry A,et al.
Incidence, seasonality and mortality
associated with influenza pneumonia in
Thailand: 2005-2008. PLoS One 2009;4(11):
err’76

10. Libster R, Bugna J, Coviello S, Hijano DR,

Dunaiewsky M, Reynoso N, Cavalieri ML,
Guglielmo MC, Areso MS, Gilligan T,et al.
Pediatric hospitalizations associated with
2009 pandemic influenza A (H1N1) in
Argentina. N Engl J Med 2010 Jan;362(1):
45-55

H1N1 flu: clinical and public health guidance:
vaccination guidance for state, local, tribal
and territorial health officials [online]. 2010
[cited 2011 Sep 02]. Available from: http://

www.cdc.gov/H1N1flu/casedef.htm

12. Laham FR, Israele V, Casellas JM, Garcia AM,

Lac Prugent CM, Hoffman SJ, Hauer D,
Thumar B, Name MI, Pascual Aet al.
Differential production of inflammatory
cytokines in primary infection with human
metapneumovirus and with other common
respiratory viruses of infancy. J Infect Dis

2004 Jun;189(11):2047-56

13. Ajlan AM, Quiney B, Nicolaou S, Muller NL.

Swine-origin influenza A (H1N1) viral
infection: radiographic and CT findings. AJR
Am J Roentgenol 2009 Dec;193(6):1494-9

14. Gill JR, Sheng ZM, Ely SF, Guinee DG, Beasley

MB, Suh J, Deshpande C, Mollura DJ,
Morens DM, Bray M, et al. Pulmonary
pathologic findings of fatal 2009 pandemic
influenza A/H1N1 viral infections. Arch Pathol

Lab Med 2010 Feb;134(2):235-43



