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ABSTRACT

BACKGROUND

During the spring of 2009, a pandemic influenza A (H1N1) virus emerged and spread
globally. We describe the clinical characteristics of the patients who were hospitalized
with 2009 HIN1 influenza in the United States from April 2009 to mid-June 2009.

METHODS

Using medical charts, we collected data on 272 patients who were hospitalized for at
least 24 hours for influenza-like illness and who tested positive for the 2009 HIN1 virus
with the use of a real-time reverse-transcriptase—polymerase-chain-reaction assay.

RESULTS

Of the 272 patients we studied, 25% were admitted to an intensive care unit and
7% died. Forty-five percent of the patients were children under the age of 18 years, and
5% were 65 years of age or older. Seventy-three percent of the patients had at least one
underlying medical condition; these conditions included asthma; diabetes; heart, lung,
and neurologic diseases; and pregnancy. Of the 249 patients who underwent chest radi-
ography on admission, 100 (40%) had findings consistent with pneumonia. Of the 268
patients for whom data were available regarding the use of antiviral drugs, such therapy
was initiated in 200 patients (75%) at a median of 3 days after the onset of illness. Data
suggest that the use of antiviral drugs was beneficial in hospitalized patients, espe-
cially when such therapy was initiated early.

CONCLUSIONS

During the evaluation period, 2009 HIN1 influenza caused severe illness requiring
hospitalization, including pneumonia and death. Nearly three quarters of the patients
had one or more underlying medical conditions. Few severe illnesses were reported
among persons 65 years of age or older. Patients seemed to benefit from antiviral
therapy.
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N APRIL 15, 2009, AND APRIL 17, 2009,
the Centers for Disease Control and Pre-
vention (CDC) confirmed the first two
cases of human infection with a pandemic influ-
enza A (HIN1) virus in the United States.* The 2009
H1NT1 virus contained a unique combination of
gene segments that had not previously been iden-
tified in humans or animals.?3 As of September 20,
2009, human infection with 2009 H1N1 virus had
been identified in 191 countries and territories.*
Information on the clinical spectrum of ill-
ness and risk factors for severity among persons
who are hospitalized for the treatment of 2009
H1N1 influenza is still emerging.’ During peak
periods of seasonal influenza, most hospitaliza-
tions occur among persons less than 2 years of
age or 65 years of age or older and among patients
with certain medical conditions.®” More than 90%
of influenza-related deaths occur in patients in the
older age group.® Underlying medical conditions
that have been reported in patients who were hos-
pitalized with seasonal influenza have included
diabetes and cardiovascular, neurologic, and pul-
monary diseases, including asthma.”*° Frequently
reported complications have included pneumonia,
bacterial coinfection, and exacerbation of under-
lying medical conditions, such as congestive heart
failure.”®1° This report summarizes the clinical
findings regarding patients who were hospital-
ized for the treatment of 2009 HIN1 influenza
early in the U.S. epidemic.

METHODS

PATIENTS

We describe patients who were hospitalized for at
least 24 hours with an influenza-like illness (tem-
perature of 37.8°C [100°F] or higher and cough or
sore throat) and who had 2009 H1N1 virus infec-
tion, as confirmed by a real-time reverse-tran-
scriptase—polymerase-chain-reaction assay at either
the CDC or state health departments. All testing
was based on standard CDC-based primers. We
identified patients through daily reports regarding
case-level information (including hospitalization
status) from state health departments to the CDC.
State and local public health officials were asked
to collect clinical information for each hospital-
ized patient as part of the public health response
to assess the severity of the pandemic; such par-
ticipation was voluntary.

10.1056/NEJM0a0906695

STUDY DESIGN

From May 1, 2009, to June 19, 2009, data regard-
ing the first hospitalized patients in each par-
ticipating state were sequentially reviewed and
medical-chart abstractions were performed by
infection-control practitioners, physicians, nurs-
es, and epidemiologists at local and state public
health departments. The reviewers used a stan-
dardized form that included demographic data,
influenza-vaccination history for the previous year,
underlying medical conditions, clinical signs and
symptoms, selected laboratory tests, radiograph-
ic findings, and treatment course. All diagnostic
testing was clinically driven. For some patients,
specimens were sent to the CDC for testing for
bacterial infections. The protocol and standardized
clinical form were approved by the CDC’s institu-
tional review board.

For time calculations, the day of admission was
considered to be hospital day 0. The body-mass
index (BMI, the weight in kilograms divided by the
square of the height in meters) was calculated,
for patients for whom height and weight were
available, to determine whether the patient was
obese (with obesity defined as a BMI of 30 to 39.9
in adults 18 years of age or older or a BMI per-
centile of 95 to 100 in children between the ages
of 2 and 18 years) or morbidly obese (BMI >40 in
adults only); the BMI was not calculated in preg-
nant women. We performed bivariate analysis to
compare the outcomes for patients who were not
admitted to an intensive care unit (ICU) and who
survived with those for patients who either died
or were admitted to an ICU. We used multivariate
logistic-regression models to further investigate
associations with the severity of illness.

RESULTS

CLINICAL CHARACTERISTICS
From May 1, 2009, to June 9, 2009, a total of
13,217 human cases of infection with 2009 HIN1
influenza and 1082 hospitalizations in the Unit-
ed States were reported to the CDC. This report
describes the first 272 completed chart abstrac-
tions for hospitalized patients with 2009 HIN1
virus infection that were reported to the CDC from
24 states (Fig. 1).5 The patients represented 25%
of those who were hospitalized with 2009 HIN1
influenza and whose cases were reported to the
CDC during the surveillance period that ended on
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