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hospital located in the city of São Paulo, 
Brazil, over 4,000 patients with influenza-like 
symptoms were treated in 2009, during the first 
wave of influenza A (H1N1) infection,(3) and 159 
of those patients were hospitalized. Among the 
159 hospitalized patients, infection with the 
influenza A (H1N1) virus was confirmed in 31 
(19.5%).(4) Between March and June of 2010, 
a national H1N1 immunization program was 
implemented for various risk groups.(5) The 
objective of the present study was to describe 
the types of influenza viruses affecting patients 
who were hospitalized at the Hospital São Paulo 

Influenza virus infections are a major cause 
of respiratory disease worldwide. In early 2009, 
a new subtype of influenza A virus emerged and 
spread rapidly around the world. In May of 2009, 
the first case of the novel influenza A (H1N1) virus 
was confirmed in Brazil, and the virus affected 
thousands of people during the first pandemic 
wave, mostly in the south and southeast of the 
country.(1) Presentations varied from mild flu 
to severe pneumonia and death, and the first 
wave of the influenza A (H1N1) outbreak led to 
a great number of hospitalizations for suspected 
infection.(2) At the Hospital São Paulo, a sentinel 
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Abstract
In 2010, 96 patients suspected of being infected with the influenza A (H1N1) virus were hospitalized at the 
Hospital São Paulo, located in the city of São Paulo, Brazil. Of those 96 patients, 4 (4.2%) were found to be 
infected with influenza A virus—3 with influenza A (H1N1) and 1 with seasonal influenza A—and 2 patients (2.1%) 
were found to be infected with influenza B virus. Most (63.5%) of the suspected cases occurred in children, as did 
half of the positive cases. The second wave of influenza A (H1N1) infection was weaker in São Paulo. The decrease 
in the number of hospitalizations for H1N1 infection in 2010 might be attributable to vaccination.
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Resumo
Em 2010, 96 pacientes com suspeita de infecção por influenza A (H1N1) foram hospitalizados no Hospital São 
Paulo, na cidade de São Paulo (SP). Desses, 4 pacientes (4,2%) foram diagnosticados com influenza A — 3 com 
influenza A (H1N1) e 1 com influenza sazonal — e 2 pacientes (2,1%) foram diagnosticados com influenza B. 
A maioria dos casos suspeitos (63,5%) e metade dos casos positivos ocorreram em crianças. A segunda onda de 
influenza A (H1N1) foi mais fraca em São Paulo. A vacinação pode ter contribuído para a redução das internações 
devido a essa infecção em 2010.
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with the influenza A/California/04/2009 
(H1N1) virus—and one had been collected 
during epidemiological week 45 (November 
7-13), being confirmed as infected with the 
seasonal influenza virus. The samples testing 
positive for influenza B had been collected 
during epidemiological weeks 23 and 33 (June 
6-12 and August 8-14, respectively).

The first three patients with confirmed 
influenza A (H1N1) infection, all of whom were 
male, were 9 months, 54 years, and 3 months of 
age, respectively. The two patients with influenza 
B infection, both of whom were female, were 5 
and 19 years of age, respectively, and another, 
62-year-old, female patient was infected with 
the seasonal influenza A (H3N2) virus.

All six patients infected with the influenza 
virus required oxygen therapy, three (50%) 

for suspected influenza A (H1N1) infection in 
2010.

Nasal swabs were collected from 96 patients 
(median age, 3.0 years; range, 0-85 years) 
hospitalized between January and December 
of 2010. The study was approved by the local 
research ethics committee, and all participating 
patients gave written informed consent. 

From the samples collected, viral genomic 
RNA was extracted using an extraction kit 
(QIAamp Viral RNA; QIAGEN, Hilden, Germany). 
Influenza A and B tests were performed by 
RT-PCR,(6) and the products were submitted 
to electrophoresis on 1.5% agarose gels. The 
diagnosis of influenza A (H1N1) was based on 
real-time RT-PCR results.(7)

Of the 96 admissions evaluated, 11 (11.5%) 
occurred during epidemiological week 23 (June 
6-12), more than in any other epidemiological 
week. Most of the patients (55.2%) were 
hospitalized before the end of the H1N1 
influenza vaccination program. Of the samples 
collected, only 4 (4.2%) tested positive for 
influenza A, and 2 (2.1%) tested positive for 
influenza B.

Among the hospitalized patients studied, the 
male/female ratio was 1.34. Of the suspected 
cases, 61 (63.5%) were in children under 
12 years of age (median age, 2.0 years; range, 
0-7 years), as were 3 (50.0%) of the 6 positive 
cases (Figure 1).

As can be seen in Figure 2, the samples testing 
positive for influenza A had been collected 
during epidemiological weeks 16, 17, and 18 
(April 18-24, April 25-May 1, and May 2-8, 
respectively)—all being confirmed as infected  

Figure 1 - Hospitalization rate for suspected and 
confirmed cases of influenza in 2010, by age group. 
d: days; m: months; and y: years.
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Figure 2 - Influenza infection in hospitalized patients in 2010, by epidemiological week.
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influenza A (H1N1) circulating in the population 
cannot be estimated.

Worldwide, the rate of influenza A (H1N1) 
infection decreased in 2010, even in European 
countries, where the coverage of vaccination 
programs has been low.(10) Possible explanations 
for this decrease include the use of preventive 
measures, such as frequent hand washing with 
soap, water, and alcohol, by the population,(11) 
as well as the fact that the seroprevalence rates 
for individuals previously infected with the 
influenza A (H1N1) virus remain unknown. 

The influenza vaccination strategy developed 
by the Brazilian National Ministry of Health 
targets people with chronic comorbidities, such 
as patients with heart disease or renal disease. 
Unfortunately, two of our adult patients with 
influenza had not been immunized. One of those 
patients had also forgone the seasonal vaccine 
recommended for the elderly in late April.(12)

On August 10, 2010, the World Health 
Organization announced that H1N1 was in the 
post-pandemic phase.(13) The influenza A (H1N1) 
virus is still circulating in the city of São Paulo, 
albeit at lower levels. By epidemiological week 
35 of 2010, only 9.2% of the cases reported 
to the Department of Health Surveillance of 
the Brazilian National Ministry of Health had 
been confirmed as cases of infection with the 
influenza A (H1N1) virus.(14)

The great number of negative suspected 
cases might suggest the circulation of other 
respiratory viruses and of bacterial infections in 
the same period. One limitation of the present 
study was that negative samples were not tested 
for other viruses.

The future of influenza A (H1N1) as a seasonal 
virus is uncertain. However, a considerable 
number of cases have recently been reported, 
during winter in the northern hemisphere.(15) 
Surveillance for influenza remains essential due 
to the diversity of influenza strains circulating 
worldwide.
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requiring mechanical ventilation. Two (33.3%) 
of the six patients had an underlying disease. 
The 9-month-old male infant had received one 
dose of the vaccine less than 14 days before 
symptom onset and was co-infected with 
adenovirus, as confirmed during hospitalization. 
That child required mechanical ventilation and 
developed nosocomial bacterial pneumonia. 
The 54-year-old male patient had chronic 
kidney disease and had been unaware of the 
immunization program. The 3-month-old child, 
who was admitted with wheezing and cyanosis, 
required oxygen therapy. That child was found to 
have no bacterial infection and was discharged 
after a few days. The 62-year-old female patient 
had chronic heart failure and had not been 
vaccinated against influenza. She presented 
with bacterial pneumonia due to Staphylococcus 
aureus and required mechanical ventilation. The 
5-year-old girl infected with the influenza B 
virus had not been vaccinated against influenza 
and showed no signs of underlying disease but 
required oxygen therapy. In the 19-year-old 
female patient infected with the influenza 
B virus, with no preexisting risk factors, the 
outcome was unfavorable, the patient being 
admitted to the ICU and requiring mechanical 
ventilation. Antiviral drugs were administered to 
all six patients. Although antiviral therapy was 
started more than 48 hours after the onset of 
illness, all six of those patients survived.

In 2009 and 2010, the prevalence of 
confirmed infection with influenza A (H1N1) 
virus among patients hospitalized at our sentinel 
hospital was 19.5% (31/159)(4) and 4.2% (4/96), 
respectively. In 2010, the Brazilian National 
Pandemic Influenza A (H1N1) Immunization 
Program exceeded the goal of vaccinating 
80% of the target population, vaccinating over 
87 million people, mainly those with chronic 
diseases, children under 2 years of age, pregnant 
women, adults in the 20-39 age bracket, health 
care workers, and indigenous people.(8) Over 
45% of the national population was vaccinated, 
making this program the largest campaign of its 
kind in the world. The United States, for example, 
vaccinated 24% of its population, whereas 
Mexico, France, and Germany vaccinated 20%, 
8%, and 6%, respectively.(9) Influenza A (H1N1) 
vaccination programs might be credited with 
the decrease in the number of hospitalizations 
at our hospital in 2010, although the levels of 
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