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Abstract
Objective: To describe the characteristics of patients with influenza A (H1N1)-associated pneumonia treated at 
two hospitals in the region of Liguria, Italy, as well as to describe their treatment and outcomes. Methods: This was 
a prospective observational study including all patients older than 16 years of age with a confirmed diagnosis of 
influenza A (H1N1) who were admitted to Villa Scassi Hospital, in the city of Genoa, Italy, or to the Sestri Levante 
General Hospital, in the city of Sestri Levante, Italy, between September of 2009 and January of 2010. The primary 
outcome measure was mortality within 60 days after diagnosis. Secondary outcome measures were the need for 
mechanical ventilation and the length of hospital stay. Results: Of the 40 patients with a confirmed diagnosis 
of influenza A (H1N1), 27 presented pneumonia during the study period. The mean age of the 27 patients was 
42.8 ± 14.8 years, and the mean length of hospital stay was 11.6 ± 8.2 days. Of the 27 patients, 20 had respiratory 
failure, 4 underwent invasive mechanical ventilation, and 5 underwent noninvasive ventilation. One patient had 
comorbidities, developed multiple organ failure, and died. Conclusions: During the influenza A (H1N1) pandemic, 
the associated mortality rate was lower in Italy than in other countries, and cases reported in the country typically 
had a milder course than did those reported elsewhere. Nevertheless, 9 of our cases (33%) rapidly evolved to 
respiratory failure, requiring mechanical ventilation. 
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Resumo
Objetivo: Descrever as características dos pacientes com pneumonia associada a influenza A (H1N1) tratados em 
dois hospitais na região da Ligúria, Itália, e descrever seu tratamento e desfechos. Métodos: Estudo prospectivo 
observacional que incluiu todos os pacientes com mais de 16 anos de idade e com diagnóstico confirmado 
de influenza A (H1N1) admitidos no Hospital Villa Scassi, em Gênova, ou no Hospital Geral de Sestri Levante, 
em Sestri Levante, Itália, entre setembro de 2009 e janeiro de 2010. O desfecho primário foi mortalidade em 
até 60 dias do diagnóstico, e os desfechos secundários foram necessidade de ventilação mecânica e tempo de 
hospitalização. Resultados: Durante o período do estudo, dos 40 pacientes com diagnóstico confirmado de 
influenza A (H1N1), 27 apresentaram pneumonia. A média de idade dos 27 pacientes foi de 42,8 ± 14,8 anos, e 
o tempo médio de hospitalização foi de 11,6 ± 8,2 dias. Dos 27 pacientes, 20 tiveram insuficiência respiratória, 
4 necessitaram de ventilação mecânica invasiva e 5, de ventilação mecânica não invasiva. Somente 1 paciente com 
várias comorbidades teve falência múltipla de órgãos e faleceu. Conclusões: Embora a influenza A (H1N1) tenha 
sido mais branda e com menor incidência de mortalidade na Itália do que em outros países, 9 de nossos pacientes 
(33%) tiveram evolução rápida para falência respiratória e necessitaram de ventilação mecânica.

Descritores: Pneumonia; Vírus da influenza A subtipo H1N1; Insuficiência respiratória.
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A (H1N1)-associated pneumonia treated at two 
hospitals in the region of Liguria, Italy, between 
September of 2009 and January of 2010, as well 
as to describe their treatment and outcomes.

Methods 

Between September of 2009 (when the 
first case was diagnosed in the Italian region 
of Liguria) and January of 2010, a prospective 
observational study was conducted in Villa Scassi 
Hospital, Genoa, and in the General Hospital 
of Sestri Levante, Sestri Levante, Italy. The 
inclusion criteria were being at least 16 years of 
age, being diagnosed with influenza A (H1N1) 
infection, and presenting with radiological 
findings suggestive of pneumonia. The 
exclusion criteria were being hospitalized in the 
preceding 10 days and having concurrent lung 
cancer or tuberculosis. The primary outcome 
measure was mortality within 60 days after 
diagnosis. Secondary outcomes included the use 
of mechanical ventilation and ICU admission. 
The study design was approved by the research 
ethics committees of the institutions.

During the study period, 40 patients 
diagnosed with influenza A (H1N1) were 
admitted to one of the hospitals. The diagnosis 
was confirmed by reverse transcriptase PCR 
(performed at the Institute for Public Health of 
the Medical University of Genoa, Genoa, Italy), 
and all tests were carried out using the guidelines 
recommended by the U.S. Centers for Disease 
Control and Prevention.(6) Nasopharyngeal swab 
specimens were collected from all of the patients 
at admission, and bronchial aspirate samples 
were obtained after tracheal intubation from 
the patients who required intubation. From 
a patient with suspected oseltamivir-resistant 
infection, BAL fluid was collected. In order to 
stratify the patients at admission, severity of 
illness was assessed using APACHE II score, the 
Simplified Acute Physiology Score II, and the 
PaO2/FiO2 ratio (during oxygen delivery with a 
high-flow face mask).(15) All patients were placed 
in negative-pressure isolation rooms. 

Of the 40 patients, 27 presented with 
pneumonia. Any patient meeting the criteria 
for influenza A (H1N1) infection and evidence 
of recent pulmonary infiltrate on chest X-rays, 
without an alternative diagnosis, was classified 
as having pneumonia. Chest X-rays were 
independently evaluated by two investigators. 

Introduction

New diseases pose a challenge to clinicians. 
When a novel infectious disease, influenza A 
(H1N1), became pandemic, it caused severe 
illness and resulted in significant increases in 
the utilization of health care services worldwide.
(1,2) The incubation period of the disease was 
similar to that of seasonal flu.(3) Approximately 
a quarter of all patients with this pandemic flu 
presented with gastrointestinal symptoms,(4,5) 
and approximately 40% of all hospitalized 
patients had findings consistent with pneumonia 
on initial chest X-rays. In addition, 10-30% of 
hospitalized patients required admission to ICUs 
and mechanical ventilation.(3,6,7) Radiographic 
findings were similar to those seen in cases of 
severe pneumonia.(4,8) Viral specimens from the 
lower respiratory tract (BAL fluid samples) are 
more reliable than are those of samples from the 
upper airway.(9) Rapid antigen tests have lower 
sensitivity and cannot exclude the diagnosis. 
The preferred test is real-time PCR, which has a 
sensitivity of 98%, a positive predictive value of 
100%, and a negative predictive value of 98%.(9,10) 
Antiviral drugs are recommended only for high-
risk patients or severe cases. When secondary 
bacterial pneumonia is suspected, antibiotics 
must be used.(11) Other treatment modalities 
include ventilatory support and, in cases of 
severe pneumonia, corticosteroid therapy.(3) The 
major complications are respiratory failure and 
acute respiratory distress syndrome (ARDS).
(3,4,6) Autopsies of these patients have shown 
extensive diffuse alveolar damage, pulmonary 
hemorrhage, and necrotizing bronchiolitis.(12,13) 
Higher Acute Physiology and Chronic Health 
Evaluation II (APACHE II) scores, lower PaO2/FiO2 
ratio, shock, hemodialysis, and Streptococcus 
pneumoniae infection are independent factors 
predicting death.(6,7,10,14) 

From the beginning of the epidemic, 
influenza A (H1N1) infection seemed to have a 
more severe course and worse outcomes than 
did infection with seasonal influenza A. In 
addition, the demographic profile of influenza 
A (H1N1) infection was younger, and it affected 
individuals with fewer comorbidities. More severe 
respiratory involvement was noted, and a greater 
number of patients were admitted to ICUs with 
influenza A (H1N1)-associated pneumonia. The 
objective of the present study was to describe 
the characteristics of the patients with influenza 
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respiratory failure was documented in 19 of 
the 27 patients (70%), and ARDS was identified 
in 9 of those patients (33%). Of the 9 patients 
who required mechanical ventilation, 4 received 
invasive mechanical ventilation. One patient 
(3.7%), who suffered from dementia, developed 
multiple organ failure and died. That was 
the only patient who required extracorporeal 
membrane oxygenation. Fifteen patients had 
underlying medical conditions: bronchial 
asthma, in 4 (26.0%); COPD, in 3 (20.0%); 
diabetes, in 2 (13.5%); obesity, in 2 (13.5%); 
dementia, in 3 (20.0%); and hairy cell leukemia, 
in 1 (7%). Of the patients admitted to the ICU 
or to the respiratory intermediate care unit, 6 
presented with comorbidities: dementia, in 2 
(33.0%); COPD, in 2 (33.0%); diabetes, in 1 
(16.5%); and obesity, in 1 (16.5%). The patients 
with dementia had the worst outcomes: 1 died, 
and another underwent intubation and had the 
longest stay in the ICU. The characteristics of 
the 9 patients admitted to the ICU or to the 
respiratory intermediate care unit are described 
in Table 2. In the comparison of the two groups 
(mild disease vs. severe disease), there were no 
significant differences regarding the mean age 
of the patients and the mean number of days 
from the onset of symptoms to the initiation 
of antiviral therapy. Higher levels of lactate 
dehydrogenase (LDH), higher PaO2, higher PaO2/
FiO2 ratio, higher chest X-ray scores, and greater 
number of lobes affected by the disease were 
independent variables that were associated 
with mechanical ventilation requirement and 
ICU admission, but not with 60-day mortality 
(Figure 1).

Discussion 

When the influenza A (H1N1) virus first 
appeared, it was evident that it could cause 
severe illness,(6) and this was confirmed in 
various studies.(6,9,12,14-28) Approximately 20-56% 
of the patients hospitalized with influenza 
A (H1N1) infection had respiratory failure 
and required mechanical ventilation.(6,18,19,25) 
The risk of developing respiratory failure has 
been significantly associated with scores, at 
admission, of ≥ 4 on the Sequential Organ 
Failure Assessment or ≥ 20 on the APACHE II, 
as well as with lymphocyte counts ≤ 800 mm3, 
interval between symptom onset and initiation 

We also used an adapted score system (chest 
X-ray score) in order to grade the radiological 
severity of the pulmonary infiltrates.(15) Any 
patient meeting the criteria for influenza A 
(H1N1)-associated pneumonia with a positive 
culture for a bacterial pathogen from blood 
or BAL fluid samples was considered to have 
influenza (H1N1)-associated pneumonia and 
a bacterial co-infection. A chest CT scan was 
performed in the case of inconclusive chest 
X-ray findings or in order to evaluate the extent 
of pneumonia. 

Statistical analysis was carried out dividing 
the patients into two groups: patients with 
mild disease and patients with severe disease. 
The latter group comprised patients with sepsis, 
shock, acute lung injury, or ARDS, as well as 
patients who required intubation or noninvasive 
mechanical ventilation and patients admitted 
to the ICU or to the respiratory intermediate 
care unit.(16) Acute lung injury was defined as a 
PaO2/FiO2 ratio between 201 and 300, whereas 
ARDS was defined as a PaO2/FiO2 ratio ≤ 200.(17) 
Baseline clinical and laboratory characteristics 
of the two groups were compared using logistic 
regression analysis for categorical variables and 
analysis of covariance for continuous variables. 
The level of statistical significance was set at 
p < 0.05.

Results 

Data related to the 27 patients with confirmed 
influenza A (H1N1)-associated pneumonia 
were analyzed. At admission, all patients were 
appropriately treated with oseltamivir (75 mg, 
twice a day) and received empirical treatment 
with antibiotics: 18 patients (66%) were 
treated with ceftriaxone, 3 (12%) received the 
ceftriaxone-clarithromycin combination, and 
6 (22%) received additional broad-spectrum 
antibiotics. Bacterial co-infection (with 
Staphylococcus aureus) was found in only 1 
patient (in a BAL fluid sample). Clinical and 
laboratory characteristics of the 27 patients 
are reported in Table 1. Approximately 75% of 
the hospitalized patients were between 18 and 
51 years of age. The male-to-female ratio was 
1.25:1.00. The mean length of hospital stay was 
11.6 ± 8.2 days; the number of days from the 
onset of influenza-like symptoms to hospital 
admission and initiation of antiviral therapy 
was 4.28 ± 1.72 days. During hospitalization, 
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those reported for other countries, mortality was 
lower in our study than that in previous studies 
of the pandemic. In our study, age and gender 
distributions were similar to those previously 
reported.(9,28,29) Nearly 60% of the patients had 
pre-existing medical conditions, chronic lung 
diseases, diabetes, and hypertension being the 
most common, as has previously been reported.
(6,29) In our patients, symptoms included fever, 
cough, myalgia, and dyspnea, which have 
often been reported in other studies. However, 
the incidence of gastrointestinal symptoms, 
such as nausea, vomiting, and diarrhea, was 
much lower than in previous reports.(29) We 
observed elevated transaminase and LDH levels, 
which is also consistent with other reports.(6,29) 
Elevated LDH has been found to be significantly 
associated with the severity of the illness and 
admission to ICU.(29) In our sample, 33% of the 
patients were admitted to the ICU. There was 

of antiviral therapy > 48 h, chest X-ray scores 
≥ 12,(21,25) and a body mass index > 40 kg/m2.(26) 
Influenza A (H1N1)-associated ARDS remains 
uncommon.(27) The most common diagnosis 
was pneumonia,(6,18,19) and the majority of 
pneumonia-related deaths occurred in young 
healthy adults with comorbidities.(9,26) In Europe 
(including Italy), influenza A (H1N1) infection 
had a milder course than in other countries.
(28) However, among the severe cases evaluated 
in the present study, we identified respiratory 
failure and the need for mechanical ventilation 
in 19 (70%) and 9 (33%), respectively, findings 
that are in agreement with those of other 
authors.(6,8,9,18,19) All of our patients were strictly 
monitored for the risk of rapid deterioration, 
especially for increased oxygen demand.(24) 
Although secondary outcomes, such as the 
frequency of mechanical ventilation requirement 
and length of hospital stay, were similar to 

Table 1 - Clinical and laboratory characteristics of the 27 patients diagnosed with influenza A (H1N1)-
associated pneumonia, categorized by the severity of the disease.a

Characteristic
Mild disease Severe disease

p
n = 18 n = 9

Age, years 46.15 ± 15.16 36.37 ± 13.23 0.33
Male gender, n 10 5 0.41
Fever, n 17 8 0.42
Shortness of breath, n 13 8 0.22
Cough, n 14 5 0.20
Myalgia, n 12 5 0.33
RR ≥ 30 breaths/min, n 12 8 0.15
Time from symptom onset to admission, days 4.62 ± 2.06 4.01 ± 0.81 0.08
PaO2, mmHg 71.88 ± 15.30 45.57 ± 7.91 0.007
PaO2/FiO2 317 ± 27 180 ± 89 < 0.001
Comorbidities, n 9 6 0.43
Number of lobar infiltrates 1.87 ± 1.02 3.87 ± 1.35 0.0012
White cells/mm3 8,900 ± 4,390 7,256 ± 3,965 0.41
Lymphocytes/mm3 1,960 ± 1,360 1,725 ± 823 0.21
Platelets/mm3 247,000 ± 96,000 231,000 ± 93,000 0.52
LDH, U/L 420 ± 172 759 ± 393 < 0.02
AST, U/L 20.07 ± 11.50 47.75 ± 26.03 0.10
ALT, U/L 52.25 ± 64.60 47.25 ± 37.75 0.20
Creatinine, mg/dL 0.59 ± 0.34 0.39 ± 0.36 0.41
Sodium, mEq/L 137.50 ± 3.30 137.80 ± 3.60 0.34
Hospital stay, days 9.62 ± 5.07 15.75 ± 12.51 0.06
APACHE II 5.25 ± 0.86 24.78 ± 9.79 0.001
SAPS II 16.41 ± 2.27 20.54 ± 31.00 0.001
Chest X-ray score 20.8 ± 2.1 12.5 ± 3.5 0.001
LDH: lactate dehydrogenase; AST: aspartate aminotransferase; ALT: alanine aminotransferase; APACHE II: Acute Physiology 
and Chronic Health Evaluation II; and SAPS II: Simplified Acute Physiology Score II. aValues expressed as mean ± SD, except 
where otherwise indicated.
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influenza A (H1N1) infection who were admitted 
to four infectious disease facilities in Liguria.(30) 
That study included 81 patients, of whom 50% 
had pneumonia, 12% were admitted to ICU, and 
3% died. The authors found that respiratory and 
neurocognitive impairment was associated with 
severe disease and death. In our study, the only 
patient who died suffered from a neurocognitive 
disorder. To our knowledge, this association had 
not been previously described in the literature 
in English.

One limitation of our study is that the study 
samples represented less than 1% of all reported 
hospitalizations for influenza A (H1N1)-
associated pneumonia in Italy. Our hospitals are 
not referral centers for children and pregnant 
woman infected with influenza A (H1N1). 
Therefore, no children or pregnant women were 
included in our study. This was an observational 
study, and participation was voluntary. It 
included only patients with confirmed influenza 
A (H1N1) infection. Therefore, our sample 

only one death. Although our data regarding 
ICU admission are similar to those collected in 
other countries,(29) mortality was lower in our 
study. Another study described patients with 

Table 2 - Characteristics of the 9 patients with severe 
disease admitted to ICUs or respiratory intermediate 
care units.a

Characteristic Value
APACHE II 24.78 ± 9.79
SAPS II 20.54 ± 31.00
Shock, n 2
ARDS, n 9
Invasive mechanical ventilation, n 4
Noninvasive mechanical ventilation, n 5
Days on mechanical ventilation 12.7 ± 15.9
Days in the ICU/RICU 19.5 ± 13.9
ECMO, n 1
Death, n 1
APACHE II: Acute Physiology and Chronic Health 
Evaluation II; SAPS II: Simplified Acute Physiology 
Score II; ARDS: acute respiratory distress syndrome; 
RICU: respiratory intermediate care unit; and ECMO: 
extracorporeal membrane oxygenation. aValues expressed 
as mean ± SD, except where otherwise indicated.

Figure 1 - Regression analysis showing the independent variables that were associated with mechanical 
ventilation requirement and ICU admission, by disease severity. LDH: lactate dehydrogenase; and CXR: Chest 
X-ray.
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might not be representative of all hospitalized 
patients. Finally, the low mortality rate in our 
sample makes it impossible to compare our 
study with other studies or countries in terms of 
this outcome (mortality). 

In conclusion, patients with suspected 
influenza A (H1N1) infection should be 
moved to negative-pressure isolation rooms 
as soon as possible to avoid transmission of 
the infection. They should receive continuous 
oxygen monitoring. Antiviral treatment should 
not be delayed. This infection requires proactive 
management.
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