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A bs tr ac t

Background

In late March 2009, an outbreak of a respiratory illness later proved to be caused 
by novel swine-origin influenza A (H1N1) virus (S-OIV) was identified in Mexico. 
We describe the clinical and epidemiologic characteristics of persons hospitalized 
for pneumonia at the national tertiary hospital for respiratory illnesses in Mexico 
City who had laboratory-confirmed S-OIV infection, also known as swine flu.

Methods

We used retrospective medical chart reviews to collect data on the hospitalized 
patients. S-OIV infection was confirmed in specimens with the use of a real-time 
reverse-transcriptase–polymerase-chain-reaction assay.

Results

From March 24 through April 24, 2009, a total of 18 cases of pneumonia and con-
firmed S-OIV infection were identified among 98 patients hospitalized for acute 
respiratory illness at the National Institute of Respiratory Diseases in Mexico City. 
More than half of the 18 case patients were between 13 and 47 years of age, and 
only 8 had preexisting medical conditions. For 16 of the 18 patients, this was the 
first hospitalization for their illness; the other 2 patients were referred from other 
hospitals. All patients had fever, cough, dyspnea or respiratory distress, increased 
serum lactate dehydrogenase levels, and bilateral patchy pneumonia. Other common 
findings were an increased creatine kinase level (in 62% of patients) and lymphopenia 
(in 61%). Twelve patients required mechanical ventilation, and seven died. Within 
7 days after contact with the initial case patients, a mild or moderate influenza-like 
illness developed in 22 health care workers; they were treated with oseltamivir, and 
none were hospitalized.

Conclusions

S-OIV infection can cause severe illness, the acute respiratory distress syndrome, 
and death in previously healthy persons who are young to middle-aged. None of the 
secondary infections among health care workers were severe.
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In April 2009, the Mexican Secretariat 
of Health reported an outbreak of respiratory 
disease. In the affected patients, a novel swine-

origin influenza A (H1N1) virus (S-OIV) with 
molecular features of North American and Eur-
asian swine, avian, and human influenza viruses1-4 
was found. In the same month, the World Health 
Organization (WHO) classified the global spread 
of this virus as a public health event of interna-
tional concern. After documentation of human-
to-human transmission of the virus in at least 
three countries of two WHO regions, the WHO 
raised the pandemic level to 6.5

As of May 29, 2009, Mexico had reported 4910 
confirmed cases and 85 deaths caused by S-OIV.6 
Mexico has reported the greatest number of cases 
of severe clinical presentations and death,1 where-
as other countries have reported predominantly 
mild cases of influenza-like illness.

This case series describes the clinical and epi-
demiologic characteristics of the first 18 persons 
with pneumonia and laboratory-confirmed S-OIV 
infection (also known as swine flu) hospitalized 
at the National Institute of Respiratory Diseases 
(INER) in Mexico. We also describe apparent trans-
mission of this infection to health care workers 
during the initial days of the outbreak.

Me thods

INER is the Mexican national tertiary care and 
research center devoted to respiratory diseases. 
The 178-bed facility provides clinical services pri-
marily for the uninsured population of Mexico 
City and neighboring states. We retrospectively 
reviewed medical charts and radiologic and labo-
ratory findings. This study was determined to be 
exempt from the requirement of institutional re-
view, because it was conducted as part of a public 
health investigation into retrospective data. All 
tests and procedures were performed at the re-
quest of the physicians in charge of the patients. 
All study patients had influenza-like illness with 
opacities found on the chest radiograph (reveal-
ing pneumonia) and had laboratory-confirmed 
S-OIV infection. We also reviewed clinical data 
from a group of 21 hospitalized patients with 
influenza-like illness and pneumonia but with a 
negative result on reverse-transcriptase–polymer

ase-chain-reaction (RT-PCR) testing for influenza A 
(H1N1).

Microbiologic Studies

Nasopharyngeal-swab specimens were collected 
at admission, and bronchial-aspirate samples were 
obtained after tracheal intubation. Specimens 
were placed in transport medium and kept at a 
temperature from 2 to 4°C. RT-PCR testing was 
done in accordance with published guidelines 
from the U.S. Centers for Disease Control and 
Prevention (CDC).7 Primers and probes for S-OIV 
were recently developed and distributed to the 
Mexican Secretariat of Health and its affiliated 
national institutions by the CDC. In addition, re-
spiratory specimens from all patients were tested 
with the use of a multiplex PCR assay for respira-
tory viral and atypical bacterial panels (Seagene) 
for the detection of influenza A, influenza B, adeno
virus, respiratory syncytial virus, parainfluenza 
(types 1, 2, and 3), human metapneumovirus, 
rhinovirus, Legionella pneumophila, Chlamydophila 
pneumoniae, and Mycoplasma pneumoniae.

Statistical Analysis

Data analysis was conducted using STATA statis-
tical software.8 We compared clinical character-
istics on admission between patients positive for 
S-OIV who died and those who survived and be-
tween patients who were positive for S-OIV and 
those who were negative for S-OIV. The risk of 
death was analyzed by means of a univariate Cox 
proportional-hazards model; odds ratios were cal-
culated and Fisher’s exact test was performed for 
dichotomous categorical variables. Continuous 
data were tested by means of the Wilcoxon rank-
sum test. All reported P values are two-sided and 
were not adjusted for multiple testing.

R esult s

Study Patients

The number of emergency room visits for pneu-
monia or influenza-like illness increased consid-
erably at the INER in Mexico City during the last 
week of March 2009, peaking in late April and 
decreasing during the first week of May (Fig. 1). 
From March 24 through April 24, 2009, a total of 
214 emergency room consultations for cases of 
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