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Abstract Purpose: Uncertainty
about the severity of the A(H1N1)
pandemia persists. Information about
disease severity can be obtained by
investigating intensive care unit
(ICU) admissions, especially when
historical comparisons can be made
with cases of community-acquired
pneumonia (CAP). Methods: This
prospective observational study was
conducted in 155 ICUs contributing
to the GiViTI national database. To
assess the impact on ICU workload,
the occupancy rate during the epi-
demic phase was compared with
influenza periods in previous years. A
logistic regression model was devel-
oped to assess the prognostic
importance of A(H1N1) influenza.
Results: The characteristics of the
319 A(H1N1) cases were similar to
those reported in other studies,

confirming the young age of patients
(mean 43 years) and the higher
prevalence among pregnant women
and obese people. At the epidemic’s
peak (October–December 2009) the
occupancy rate did not significantly
differ from the same period of the
previous year, and was significantly
lower than the 2009 seasonal influ-
enza outbreak (January–March 2009).
Compared with CAP of other origin
(3,678 patients), A(H1N1) pneumonia
was associated with a lower risk of
death. However, after adjusting for
confounding this was no longer the
case (OR 0.88; 95% CI 0.59–1.31;
p = 0.52). Conclusion: This study
confirmed the specific features of
critically ill A(H1N1) patients (i.e.,
young age, pregnancy, obesity). The
pandemic did not increase ICU
workload compared with other peri-
ods. A(H1N1) pneumonia did not
have a higher risk of death than CAP
of different origin among patients
admitted to the ICU.
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Introduction

In June 2009, over 40 years after the 1968 A(H3N2)
Hong Kong pandemic influenza, the World Health
Organization confirmed a new pandemic outbreak caused
by an A(H1N1) virus [1]. The first confirmed cases were
reported in the USA in April [2]; then, from Mexico, the
virus spread all over the world [3]. Particular concern
centered on its contagiousness, the propensity to affect
young people, including pregnant women, and the
potential risk of progression toward severe pneumonia
[3].

The severity of an influenza epidemic is usually
determined by the case fatality ratio (CFR, i.e., the
proportion of disease-related deaths out of the number of
diagnosed cases over a certain period of time). Unfor-
tunately, preliminary CFR estimates for A(H1N1)
influenza varied widely both between and within coun-
tries, ranging from 0.0008 to 4.5% [4–6]. Studies
published during and after the emergency indicate
there is still a substantial degree of uncertainty about
the virulence and mortality risk of the A(H1N1) virus
[7–12]. Ascertaining the total number of cases and
related deaths, on which the estimates are based, is in
fact influenced by many undependable factors (e.g., the
level of population alarm and of spontaneous medical
referral).

Because intensive care unit (ICU) admission criteria
are not subject to significant changes over time and the
number of cases and deaths are clearly identifiable, the
question of A(H1N1) severity can be approached from the
ICU perspective [6]. Several studies on A(H1N1) patients
admitted to ICUs have not, however, provided the his-
torical comparisons needed to interpret ICU-based
indicators [13–16].

In Italy a large network of ICUs (GiViTI—Italian
Group for the Evaluation of Interventions in Intensive
Care Medicine), established to evaluate and improve the
quality of care in this field, has been operative since
1991 [17]. In 2002 the GiViTI launched Project Mar-
gherita, a national research campaign currently
involving 230 ICUs, which collects and analyzes clinical
data on all patients admitted to the participating ICUs
[17]. A prognostic model is developed yearly as the
basis for quality assessment. In October 2009, GiViTI
set up the A(H1N1) registry with the following aims: to
describe the epidemiology of the phenomenon in Italy
and compare it with other international surveys; to
assess the impact of the pandemic on the work of Italian
ICUs; to assess whether a patient with A(H1N1) pneu-
monia had a different risk of death from a patient with
severe community-acquired pneumonia (CAP) of dif-
ferent origin.

Methods

Data collection and patients

The Margherita Project is based on an electronic form
which was extended to meet the requirements of the
A(H1N1) registry. We also developed an online case
report form to allow participation in the survey by ICUs
not contributing to the project. Patients with a suspected
or proven A(H1N1) infection were eligible for inclusion
in the registry. The core data of the Margherita Project
included demographics, admission diagnoses, severity of
infection on admission, comorbidities, where the patient
had been before admission, surgical status, reasons for
admission, Simplified Acute Physiology Score II (SAPS
II) variables [18], failures and diseases while in the ICU,
maximum severity of infection, major procedures and
interventions, ICU and hospital outcomes. Additional
variables were collected in the A(H1N1) registry on onset
of influenza symptoms, vaccination, risk factors for
severe infection, polymerase chain reaction-confirmed
diagnosis, worst PaO2/FiO2 ratio, and specific treatments
during the ICU stay. We were careful to spot patients
transferred from one ICU to another, so as to count them
only once. We only considered the outcome at the final
ICU destination.

During the epidemic, weekly electronic reports were
published on the website. Informed consent was waived
because the study was fully observational and no infor-
mation was collected that could identify patients.

Quality control

In each ICU a senior intensivist (see ‘‘Appendix’’) was
responsible for data integrity. A detailed online operating
manual, which was easily accessible during data input,
explained all the definitions employed. As many as 140
different validity checks were performed concurrently
with data entry. The system allowed inconsistent or
implausible data to be saved, but marked the record as
problematic. Data were further reviewed by the coordi-
nating center, and any queries solved with the individual
ICUs. A call center was fully operative. All units were
contacted by phone to ensure that all eligible patients
were included in the registry.

Statistical analysis

Proportion was used as a descriptive statistic for cate-
gorical and ordinal variables, median and interquartile
range (IQR) for ordinal variables, mean and standard
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deviation (SD), or median and IQR for continuous vari-
ables; 95% test-based confidence intervals were computed
for each estimate of interest. The number of patients
admitted with A(H1N1) infection was standardized to
1,000 ICU beds. Because the curve of the cumulative
frequency over time was sigmoid, we fitted a logistic
function to calculate its cumulative estimated frequencies.
This function was derived to obtain the disease density
function, expressed as the number of patients with
A(H1N1) influenza per 1,000 ICU beds.

Two important series of critically ill A(H1N1) cases
have been published from Australia/New Zealand and
Canada [13, 15]. To allow direct comparison, we recon-
structed the same variables as in these series.

To investigate the impact of the influenza pandemic on
Italian ICU workload, we computed the average weekly
occupancy rate, from October 2008 to December 2010,
for the ICUs taking part in the Margherita Project at that
time. The same analysis was carried out on the reference
center patients.

To assess the relative impact of the A(H1N1) pan-
demic on the incidence of severe pneumonia, we
calculated the density function of patients with CAP per
1,000 ICU beds and compared the curves for the last
6 years, obtained from Margherita Project data.

To determine the prognostic value of A(H1N1) influ-
enza, we developed a multivariate logistic regression
model of all patients with CAP admitted to the ICUs from
October 2008 to December 2009, distinguishing between
those with and without A(H1N1) infection. The depen-
dent variable was hospital mortality. In the case of
patients transferred to an ICU in another hospital, we
considered mortality at discharge from the last hospital,
because their acute illness could not be considered
resolved at transfer from the first hospital.

Because the literature on influenza pandemics has
indicated age, body mass index (BMI), important
comorbidities, and pregnancy as risk factors for the dis-
ease, all these variables (except pregnancy, which was not
available in the Margherita Project database) were tested
in the model, along with the other variables identified as
prognostically relevant in the 2009 GiViTI mortality
prediction model (see electronic supplementary material,
ESM). We also included a variable identifying the sea-
sonal influenza period of each year, as reported by the
permanent influenza surveillance program of the Italian
Ministry of Health (http://www.iss.it/iflu/, see ESM).
There were 47 potential prognostic factors tested in the
model. We tested the assumption that the logit was linear
in the quantitative variables by analyzing the estimated
coefficients of designed variables representing the quar-
tiles of the original variable distribution [19]. Whenever
suggested by this analysis, we tested a second-order
model or log transformation of the variable. If these
approaches failed to fit the data, the variable was divided
into classes, and dummy variables were used [19]. After

forcing the inclusion of both A(H1N1) infection and
influenza period in the model, step by step we added the
covariate that maximized the increment in likelihood, in a
forward approach. The model was selected using an
information criterion with a penalizing parameter of 1.

All tests were two-tailed, with 0.05 as the level of
significance. Data were analyzed using SAS software
(9.02, SAS system, NC) and R (2.12.1, The R Foundation
for Statistical Computing).

Results

In 2009, 180 out of the about 450 general ICUs in Italy
took part in the GiViTI Margherita Project; 155 of these
contributed to the A(H1N1) registry. The median number
of beds per ICU was 6 (IQR 5–8); 55 units (35.5%) were
university-affiliated. The Italian Ministry of Health des-
ignated 14 reference ICUs for the centralization of more
complex cases and those requiring extracorporeal mem-
brane oxygenation (ECMO); 9 (64%) took part in the
survey.

A total of 319 A(H1N1) cases were admitted to the
ICUs between October 2009 and April 2010. All of them,
as verified by phone, were registered in the survey. Fig-
ure 1 illustrates the density of A(H1N1) cases; the peak in
the second week of November 2009 reached 7 patients
per 1,000 ICU beds. Table 1 summarizes the character-
istics of these patients, and those of the Australian and
Canadian series.

In Italy, the percentages of women, pregnant women,
and obese people were lower than in the other surveys.
The remaining characteristics were fairly similar.

Table 2 describes the clinical management of the
patients and the outcome. Only 64.6% of the patients
were ventilated in Australia–New Zealand, but more in
Canadian and Italian ICUs. ECMO was used more fre-
quently in Italy and less in Australia–New Zealand and
Canada. ICU mortality was similar in the three series.

Fig. 1 Density function of A(H1N1) cases in Italian ICUs
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Table 1 Baseline characteristics of the patients, and comparison with the Australian and Canadian series

Italy (GiViTI) Australia/New Zealand (ANZICS) Canada

No. ICUs 155 187 38
No. ICU beds 1,086 1,879 608
No. patients 319 856 168
Study period October 2009–April 2010 June–August 2009 April–August 2009
Type of ICU Adult (151) pediatric (4) Adult and pediatric Adult and pediatric
PCR confirmed diagnosis 94.8% (23 missing) 84.3% 96.4%
Age (years) Mean 43.0; SD 19.6; median 44 Median 40 Mean 32.3; SD 21.4
\1 1.6% 4%a

1–4 2.8% 3%a

5–24 13.5% 2%a

25–49 43.3% 52%a

50–64 24.5% 31%a

[64 14.4% 8%a

Female 42.8% (1 missing) 52.1% 67.3%
Pregnancy (% on females) 9.6% (38 missing) 18.0% 11.5%
Obesity
BMI [ 35 11.6% 28.6% –
BMI [ 30 22.9% – 33.3%

Diabetes 15.4% 16.0% 20.8%
Asthma/COPD 32.6% (9 missing) 32.7% –
Immune suppression 8.8% (2 missing) 19.6%
Hematologic malignancy 8.5% (2 missing) – 3.0%
Metastatic cancer 0.7% – 0.6%
Autoimmune disease 2.8% (2 missing) – 4.8%
Cardiac failure 9.0% 10.5% 7.1%
Chronic renal failure 4.3% – 7.1%
ARDS 53.0% (2 missing) 48.8% –

ICU intensive care unit, PCR polymerase chain reaction, BMI body mass index, COPD chronic obstructive pulmonary disease, ARDS
acute respiratory distress syndrome, SD standard deviation, ANZICS Australian and New Zealand Intensive Care Society
a Estimated from Fig. 2a of Ref. [13]

Table 2 Management of the patients and outcomes in Italy, Australia, and Canada

Italy (GiViTI) Australia/New Zealand (ANZICS) Canada

Days from first symptoms
to hospital admission

Median 4 Median 4 Median 4
IQR 2–6 (22 missing) IQR 2–7 IQR 2–7

Mechanical ventilation 93.4% (2 missing) 64.6% 81.0%
Invasive ventilation 69.2% – 76.2%
NIV 45.5% – 32.7%
ECMO (% of ventilated) 14.3% (11 missing) 11.6% 5.1%
iNO (% of ventilated) 8.6% (11 missing) – 16.9%
HFO (% of ventilated) 2.5% (11 missing) – 14.7%
Pronation (% of ventilated) 22.5% (11 missing) – 3.7%
Antivirals 88.5% (12 missing) – 90.5%
Antibiotics 86.6% – 98.8%
Steroids 54.5% (18 missing) 18.4% 50.6%
High dose 9.4% (18 missing) –
Low dose 47.5% (18 missing) –

ICU stay (days) Mean 13.2; SD 14.4 Median 7.4 Median 12
Median 9; IQR 3–17 (4 missing) IQR 3.0–16.0 IQR 5–20

Hospital stay (days) Mean 23.5; SD 20.3 Median 12.3; IQR 6.4–22.1 –
Median 18; IQR 10–30 (22 missing)

ICU mortality 17.1% (4 missing) – 16.7%
Hospital mortality 20.2% (17 missing) 16.9% 17.3%

NIV noninvasive ventilation, ECMO extracorporeal membrane oxygenation, iNO inhaled nitric oxide, HFO high frequency oscillator,
ICU intensive care unit, IQR interquartile range, SD standard deviation, ANZICS Australian and New Zealand Intensive Care Society
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Table 3 compares patients affected by A(H1N1)-
related pneumonia with those affected by a non-A(H1N1)
CAP, admitted between March 2008 and April 2010 to
the 136 ICUs taking part in the Margherita Project in
March 2008. The latter served as the control group in the
logistic regression model to assess the prognostic value of
A(H1N1) influenza.

The occupancy rate in the ICUs during the pandemic
was much the same as in the corresponding period of the
previous year (October–December 2008; p = 0.072), but
significantly lower than during the 2009 seasonal influ-
enza period (January–March 2009; p = 0.001, see
Fig. 2). The results were similar when the analysis was
restricted to the reference centers.

Figure 3 shows the density of cases of CAP per 1,000
ICU beds from 2005 to 2009, in the 85 ICUs in the
A(H1N1) registry. In 2009 the peak was earlier, higher,
and narrower than in the previous years.

The logistic regression model was used to assess the
prognostic value of influenza A(H1N1) on 3,891 CAP

admissions to the ICUs between March 2008 and April
2010. Rough mortality was lower among patients with
influenza A(H1N1) than the controls (22.1 vs. 38.2%;
p \ 0.0001). A total of 21 variables entered the final
model (see ESM). Figure 4 shows the odds ratio (OR) for
A(H1N1) influenza, unadjusted and after adjustment for
each variable individually (left-hand column) and cumu-
latively in the forward models (right-hand column).
Interestingly, age and SAPS II were able, even alone, to
adjust the rough OR of A(H1N1) influenza to a nonsig-
nificant value (Fig. 4, left-hand column). The two
confounders partly overlapped, so their combined effect
was lower than the sum of their single components
(Fig. 4, right-hand column). Conversely, ARDS lowered
the A(H1N1) OR from 0.47 to 0.38. In the full model,
A(H1N1) had no significant influence on hospital mor-
tality (OR 0.88; 95% CI 0.59–1.31; p = 0.52), as shown
in the last row of Fig. 4, right-hand column. The variable
identifying the seasonal influenza period was not signifi-
cant (OR 1.02; 95% CI 0.85–1.22; p = 0.83).

Table 3 Characteristics of patients with A(H1N1) pneumonia, and comparison with those admitted from March 2008 to April 2010 with
a non-A(H1N1) CAP, in the subset of 136 ICUs taking part in the Margherita Project since March 2008

A(H1N1) pneumonia (N = 213) Non-A(H1N1) CAP (N = 3,678) p value

Age Mean 48.9; SD 15.5;
median 48

Mean 66.2; SD 16.1;
median 70

\0.001

Female 43.2% 36.8% 0.059
None of the following (excluding asthma) 35.7% 26.7% (21 missing) 0.004
Obesity
BMI [ 35 10.8% 6.6% 0.020
BMI [ 30 23.5% 16.0% (21 missing) 0.004

Diabetes 17.4% 22.4% 0.087
COPD 31.9% 45.4% \0.001
Asthma 11.1% – –
Immune suppression 9.4% 4.5% 0.001
Hematologic malignancy 9.4% 4.8% 0.003
Metastatic cancer 0.9% 2.3% 0.188
Autoimmune disease 3.3% 4.5% 0.417
Cardiac failure 9.9% 22.0% \0.001
Chronic renal failure 4.2% 13.9% \0.001
SAPS II Mean 37.2; SD 17.3; median 34 Mean 48.5; SD 18.6; median 46 (4 missing) \0.001
Infection severity
Infection/sepsis 57.4% 62.6%
Severe sepsis 30.8% 20.6% 0.001
Septic shock 11.9% (2 missing) 16.8%

PaO2/FiO2

C200 17.4% 22.7%
100–199 42.7% 48.0% \0.001
\100 36.6% 23.3% (5 missing)
Mechanical ventilation 98.1% 95.2% (1 missing) 0.048
Invasive ventilation 70.4% 78.7% (1 missing) 0.004
NIV 48.4% 31.8% (1 missing) \0.001
Vasoactive drugs 46.5% 48.6% (1 missing) 0.542
Dialysis or CVVH 2.4% 2.3% 0.973
ICU stay (days) Mean 13.7; SD 14.0;

median 10; IQR 4–18
Mean 11.0; SD 14.7;

Median 6; IQR 3–14 (1 missing)
0.009

ICU mortality 20.2% 29.5% (1 missing) 0.004
Hospital mortality 22.1% 38.2% (1 missing) \0.001

SD standard deviation, BMI body mass index, COPD chronic obstructive pulmonary disease, SAPS simplified acute physiology scores,
NIV noninvasive ventilation, CVVH continuous venovenous hemodialysis, ICU intensive care unit, IQR interquartile range
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Discussion

Our study has achieved two main results. First, it
describes A(H1N1) infections in Italian ICUs and com-
pares them with other studies. Second, it provides new
information on the severity of the disease. During the
epidemic phase in Italy, the vaccination campaign was not
yet underway or was in its early stages, and only about
1.4% of the population had been vaccinated at the end
of the campaign. Accordingly, our results should not
have been substantially influenced by the effects of
vaccination.

Epidemiological description

There were more young people among the patients with
A(H1N1)-related CAP than in the control group with
CAP of different origin. Compared with the Australian–
New Zealand and Canadian series, fewer women were
admitted to the ICU in Italy. Fewer were pregnant, par-
ticularly compared with Australia (9.6 vs. 17.6%).
However, if we directly standardize the percentage of
Italian pregnant women to the Australian population
structure by sex and birthrate [20], we obtain the figure of
14.2%, which is much closer to the Australian one.

Looking at the raw data, obesity seemed to be a less
important risk factor for ICU admission in Italy than in
Australia and Canada. However, adjusting for the lower
prevalence of obesity in Italy [21], these differences dis-
appear. Obesity appeared to be a risk factor for ICU
admission, compared with the control group, but it did not
prove to be a mortality predictor in the logistic regression
model. Similar results were found in Australian–New
Zealand [13].

Another important finding is that the ICU occupancy
rate was only slightly and not significantly higher during
the A(H1N1) Italian epidemic phase than in the same
period in 2008, but significantly lower than in the 2009
seasonal influenza period. In the absence of detailed
information, we cannot ascribe the increase in ICU
admissions at the beginning of 2009 to seasonal influenza.
In other words, we cannot state that patients with 2009
seasonal influenza were more prevalent in the ICUs than
those with A(H1N1) influenza, at their corresponding
peaks. Nevertheless, on comparing the density of CAP per
1,000 ICU beds in the last 7 years (Fig. 3) with the
incidence of seasonal influenza provided by the Ministry
of Heath (see ESM) the two phenomena are seen to
clearly overlap. This suggests that at least the peak in ICU
CAP may be related to seasonal influenza. At any rate, the
observation that the Italian ICUs were not overcrowded

Fig. 2 ICU occupancy rate
over time The light blue line
indicates the 2009 seasonal
influenza period (January–
March). The average weekly
occupancy rate was obtained by
dividing the number of
occupied beds each hour by the
total number of beds available
in the ICUs, and averaging the
hourly rates over the week. This
provided a very precise estimate
that takes account of patients
staying just a few hours in the
ICU

Fig. 3 Density functions of CAP during the seasonal influenza
periods in different years

1751



during the A(H1N1) influenza outbreak, proves that the
ICU system, which already has very high occupancy
rates, was able to absorb the H1N1 wave without addi-
tional workload. However, we do not know whether this
was achieved by transferring critically ill patients,
delaying elective surgery, or by other strategies. Only the
Australian–New Zealand study provided the percentages
of ICU beds occupied by A(H1N1) patients (on average
5.2% over the 3-month period), but did not make any
comparison with previous periods [13].

Severity of A(H1N1) influenza from the ICU
perspective

The severity of influenza epidemics is usually expressed
by the CFR, but it is hard to give a precise indication.
Usually, only people who spontaneously consult a phy-
sician enter the count. Thus patients with mild forms are
rarely included, whereas those who die are more likely to
enter the analysis [6], causing bias. Moreover, different
ways of calculating the CFR lead to very different results

[8, 22]. In addition, widespread alarm about the pandemic
probably made more people consult their physician,
consequently increasing the number of confirmed cases,
hampering any comparison with previous epidemics [23].
Then too, CFR is not adjusted for prognostic factors,
further undermining the comparison.

Our alternative was to investigate the severity of
A(H1N1) influenza through the ICU, where most severe
cases are admitted. Although we have historical data,
direct comparison with other viral CAP was impractica-
ble, as virological tests were seldom done before 2009 so
few such cases have been reported in the Margherita
database. We were, however, able to compare A(H1N1)
patients with pneumonia and those with non-A(H1N1)-
related CAP, providing adjusted mortality comparisons.
This assesses whether patients with A(H1N1)-related
CAP were at higher risk of death than those with CAP of
different etiology. In Italy, on account of the limited
numbers of ICU beds, admission criteria are quite strict,
selecting CAP patients who mostly need ventilatory
support, often have severe sepsis or septic shock, and are
thus a high risk of mortality (Table 3).

bivariate models multivariate models

H1N1, unadjusted  

H1N1, adjusted by:

SAPS-II 

LOS before ICU admission 

 severity of infection  

age 

BMI 

Hematological malignancy 

ARDS 

dementia 

lung cancer 

intracranial bleeding 

hepatopathy, mild moderate 

acute intoxication 

seizures 

sex 

autoimmune disease 

bowel infarction 

cancer 

stroke 

right heart failure 

Fig. 4 OR of hospital mortality
due to A(H1N1) pneumonia
compared with non-A(H1N1)
CAP, from different
multivariate models, and OR of
H1N1 after different
adjustments. In the left-hand
column the H1N1 OR is
adjusted by the only variable
specified in the corresponding
row, in a bivariate model. In the
right-hand column, the H1N1
OR is adjusted by the variable
specified in the corresponding
row plus all the variables listed
before, in a multivariate model.
Hence, for example, the third
row of the left column gives the
odds ratio of H1N1 after
adjustment for severity of
infection; the same row on the
right gives the odds ratio of
H1N1 after adjustment for
severity of infection, length of
stay (LOS) before ICU
admission, and SAPS II. In the
full model, the OR of H1N1
was not statistically significant
(0.88; 95% CI 0.59–1.31;
p = 0.52), as shown in the last
row of the right column
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The logistic regression model was restricted to the
ICUs taking part in the Margherita Project in 2008. This
way we included the 2008–2009 seasonal influenza wave,
which was accounted for in the logistic regression anal-
ysis but it did not prove to be prognostically relevant,
indicating that CAP was not more serious during the
influenza period than during the rest of the year.

Our main finding is that A(H1N1) was not a predictor
of mortality. Although overall crude hospital mortality
was lower for A(H1N1) CAPs than for the control group
(22.1 vs. 38.2%), age and severity of illness were strong
confounders. The relatively low crude mortality rate
among ICU patients with A(H1N1) CAP was mainly
attributable to younger age and a lower SAPS II. After
adjusting for these important confounders, patients with
A(H1N1) infection were found to have the same proba-
bility of dying as those with severe non-A(H1N1) CAP.

In a sensitivity analysis without SAPS II, to avoid the
chance that it might have masked the influence of
important risk factors, the result about A(H1N1) pneu-
monia did not change. The following risk factors entered
the model: deep coma on admission, chronic renal failure,
coming from a medical ward, cardiogenic shock, hypo-
volemic shock, and acute liver failure. These risk factors
were shared by A(H1N1) CAP and non-A(H1N1) CAP as
no interaction with A(H1N1) infection was found.

Our data do not show whether the widespread use of
ECMO (14.3%, Table 2), hardly ever employed to treat
CAP outside the H1N1 pandemic, significantly lowered
the expected mortality, limiting the validity of our control
group.

In summary, these findings cast fresh light on the
importance of the pandemic, considering its low crude
mortality rate [24], and the alarm raised after reports of a
high CFR among young people [4, 25].

The influenza pandemic had certain peculiar features,
mainly affecting young people, many without serious
comorbidities, and directly causing atypical pneumonia
and deep hypoxia. However, the probability of dying from
an A(H1N1) CAP was comparable to that of extra-pan-
demic periods. Although this cools the alarm about the
severity of the disease, it is still true that the pandemic
affected many young people, and the burden in terms of
young lives lost cannot be overlooked [12].

The creation of registries and dedicated case report
forms for national and international surveillance of
worldwide epidemics has been recommended and an
international research group, the International Forum of
Acute Care Trialists (InFACT), set up a global registry for
A(H1N1) patients admitted to ICUs [26, 27]. Permanent
databases are important to rapidly establish case report
forms for new, specific problems, in the context of an
existing data-collection network. ICUs are largely
accustomed to data collection and this allows timely
responses using high quality data. Registries that have
been running for many years also provide data for

historical controls, which serve to measure what is hap-
pening in the present.
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