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Introduction: influenza is a highly contagious infection that constitutes a public
health problem due to its rapid transmission and associated high morbimortality. The
disease can cause complications that require intensive care unit [ICU] admission and it
is essential to assess the characteristics of these severely ill patients who generate high
morbimortality and health costs.

Methodology: single-centre, observational, cross-sectional, retrospective study of
patients admitted for influenza to La Paz University Hospital during the 2013-2014
and 2014-2015 seasons.

Result: 182 patients were admitted during the 2013-14 and 2014-15 seasons,
18 of whom were admitted to the ICU. These were younger and 83% were male. The
length of hospital stay was longer in those who required ICU admission [25+20 vs 11+9
days] [p=0.013]. Eight patients developed bacterial superinfection, nine pneumonia,
nine adult respiratory distress syndrome [ARDS] and eight multiorgan failure. Four
died. Five were vaccinated and 14 received treatment with antivirals. In 17 [100% of
the typed cases] virus A infection was confirmed, of which six were HIN1.

Conclusion: Male sex and the development of ARDS are two independent risk
factors for ICU admission. These patients have more complications, a longer hospital
stay and more influenza A than those in conventional hospitalisation.

Highlights

a) Male sex and the development of acute distress respiratory syndrome are two
independent risk factors for ICU admission.

b) Admission in the Intensive Care Unit occurs in 10% of all those hospitalised for
influenza.

c) Influenza confirmed patients show higher detection rates of influenza A virus.
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Introduction

Influenza is a highly contagious disease that constitutes a
public health challenge every year due to its high transmission
and associated morbidity and mortality [1]. Every year 3-5 million
serious cases are registered leading to 250,000-500,000 deaths
annually [1]. Although influenza viruses cause a self-limiting disease
with symptoms such as fever, cough, runny nose, and general
malaise, this disease can be complicated by the development of
pneumonia and acute respiratory failure, intensive care unit [ICU]
admission, and even the need for mechanical ventilation [2,3].
There are risk groups for these complications, including pregnancy
[2,4], obesity [2,5,6], advanced age [7-9], chronic diseases and
in the 2009 influenza A

pandemic, one of most relevant findings was the high mortality

immunosuppression [6]. However,
rate among healthy children and young adults [7,10,11]. Flu is
responsible for 1.3% of total admissions to the ICU throughout the
year. If we consider the flu season only, this percentage increases to
3.4% oftotal admissions to the unit [12].In the 2013-2014 epidemic,
the Spanish Influenza Surveillance System [SISS] reported a total of
2,475 severe confirmed virus cases, of which 25.9% were admitted
to the ICU [13]. In the 2014-2015 season, of the 1,724 severe cases
reported and hospitalised, 33% were admitted to the ICU [14].

We therefore face the challenge of influenza every year and we
must be prepared. It is essential to understand the characteristics of
severe cases since they generate both high morbidity and mortality
and healthcare costs. As far as we know, published data are scarce
concerning the characteristics of severe hospitalised confirmed
influenza cases admitted to the ICU for complications associated
with seasonal flu, and most published studies refer to the influenza
A H1N1 pandemic in 2009 [2,6]. For this reason, our objective has
been to analyse the characteristics of patients admitted to our
centre in the 2013-2014 and 2014-2015 seasons, which are two
of the seasons with the highest morbidity and mortality in recent

years in Spain, and those that have required admission to the ICU.

Patients and Methods
Design

Single-centre, observational, cross-sectional, retrospective
study of adults hospitalised due to influenza at La Paz University
Hospital in the 2013-2014 and 2014-2015 influenza seasons. Data
were collected from medical records and from the documents

collected by the SISS for each patient.

Variables recorded were both demographic, such as age and sex,
and clinical. Clinical variables included development of secondary
bacterial pneumonia that required a compatible clinical picture
and consolidation on a chest x-ray, complication with influenza-
related bacterial superinfection, development of multiorgan failure
and acute respiratory distress syndrome (ARDS). We also recorded
recognised risk factors in the SISS [13], such as chronic lung disease
(CLD) [unspecified], heart disease [unspecified], diabetes mellitus,
chronic kidney disease (CKD) [unspecified], immunodeficiency
[treatment with more than 10 mg of prednisone in the last 30 days or
other immunosuppressors, human immunodeficiency virus [HIV]
or other diseases considered], morbid obesity [body mass index
[BMI]> 40 kg/m?], liver disease and pregnancy. Length of hospital
stay and ICU admission, number of deaths during hospitalisation,
antiviral treatment and its duration, and influenza subtypes were
also detailed.

Statistical Analysis

We conducted a descriptive analysis of the various study
variables. Data were expressed as mean [standard deviation] or
number [percentage]. The comparison of qualitative variables
was performed using the Chi-squared test after creating various
contingency tables, and quantitative variables were compared using
Student’s t-test. If the variables did not meet normality criteria, non-
parametric tests were used. Multivariate analysis was performed
using logistic regression tests. We considered differences of p <0.05
to be statistically significant. Statistical analysis was performed
with SPSS statistical software, IBM SPSS Statistics version 19.0.0
[SPSS Inc., Chicago, IL, USA].

Ethical Aspects

The study was approved by the research ethics committee of La
Paz University Hospital [PI-2850].

Result

182 hospitalised confirmed influenza cases were identified
in the 2013-14 and 2014-15 seasons. In 2013-2014, 59 patients
[32.4% of the total cohort] were included, 36 of whom were male
[61%] with a mean age of 67 + 18 years. In 2014-2015, 123 patients
were admitted, 60 of whom were male [48.8%] with a mean age of
76 * 15 years, which was older than in the 2013-2014 season [p =
0.02]. Of the total number of patients in both seasons, 18 patients
[10.2%] required admission to the ICU (Appendix Table 1).

Appendix Table 1: Comparison between patients admitted in the 2013-2014 and 2014-2015 seasons.

2013-2014 (n, %) 2014-2015 (n, %) p
Total of patients 59 123
Baseline Characteristics
Age, yrs 67 +18 76 +15 0.02
Sex, male 36 (61.0) 60 (48.8) 0.12
Chronic lung disease, n (%) 35 (59.3) 43 (35.0) 0.002
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Diabetes mellitus, n (%) 13 (22.0) 24 (19.8) 0.73
Chronic kidney disease, n (%) 15 (25.4) 15 (12.3) 0.026
Chronic heart disease, n (%) 31(52.5) 62 (51.7) 0.91
Immunodeficiency, n (%) 17 (28.8) 38(30.9) 0.77

Obesity, n (%) 10 (16.9) 10 (8.2) 0.78
Chronic liver disease, n (%) 6(10.2) 10 (8.1) 0.65
Pregnancy, n (%) 0(0) 0(0)
Complications
ICU admission, n (%) 8(13.6) 10 (8.5) 0.29
Pneumonia, n (%) 25 (43.1) 29 (23.8) 0.08
Bacterial superinfection, n (%) 17 (48.6) 58 (52.3) 0.77
ARDS, n (%) 6(10.3) 6(4.9) 0.17
Multiorgan failure, n (%) 5(8.8) 11 (9.0) 0.96
Death, n (%) 9 (15.3) 7 (5.7) 0.035
Vaccines and Antivirals
Vaccine 20 (37.7) 45 (42.5) 0.57
2009 vaccine 22 (40.7) 49 (48) 0.38
Antivirals 47 (90.4) 82 (71.3) 0.006
Oseltamivir 42 (82.4) 81 (96.4) 0.012
Virology
A strain 59 (100) 82 (70.1) <0.001
H1N1 subtype 30 (73,2) 8(100) 0.034

Note: Values are mean = SD or number (percentage). Abbreviations: ARDS = acute respiratory distress syndrome; ICU = intensive

care unit.

Characteristics of Those Admitted to the Intensive Care
Unit

When the patients admitted to the ICU in both seasons were
compared with patients on the general ward, the former were
younger, although the difference was not significant [66 + 12 vs
74 + 17 years] [p = 0.068], and there was also a higher percentage
of men [83.3% vs. 49.7%] [p = 0.007]. The time from symptom
onset until hospital admission was 4 * 3 days, with a longer
length of hospital stay for those who required ICU admission [25
+ 20 days], compared with 11 + 9 days for those who did not [p
= 0.013]. Appendix Table 2 includes the baseline characteristics of
those admitted to the ICU and the general ward. It also confirms

that complications were more frequent in the ICU, except bacterial
superinfection for which no statistical differences were found. Five
[31.5%] cases were vaccinated, the same percentage that received
the 2009-2010 season vaccine. Fourteen patients received antiviral
treatment [87.5%], all oseltamivir, for 7 + 2 days, compared with 5
+ 2 in those patients who were not admitted to the ICU [p = 0.006].
Seventeen patients [100% of the cases analysed] had influenza A
infection confirmed, six of whom [75% of those who were subtyped]
were subtype A [HIN1] pm09 (Appendix Table 2). Independent
risk factors for ICU admission were male sex [OR 0.173 [0.032-
0.936], p = 0.042] and ARDS [OR 96.263 [14.834-624.697], p <
0.001] (Appendix Table 2).

Appendix Table 2: Baseline characteristics of ICU and non-ICU patients.

ICU Admission (n, %) | Conventional ward (n, %) p 0dds ratio (CI 95%) p
Total of patients 18 159 -
Baseline Characteristics
Age 66 +12 74 17 0.068
Sex, male 15(83.3) 79 (49.7) 0.007 0.173 (0.032-0.936) 0.042
Chronic lung disease, n (%) 7 (38.9) 70 (44.0) 0.677
Diabetes mellitus, n (%) 3(17.6) 31 (19.6) 0.843
Chronic kidney disease, n (%) 2(11.8) 27 (17) 0.567
Chronic heart disease, n (%) 11 (61.1) 80 (51.3) 0.429
Immunodeficiency, n (%) 8 (44.4) 46 (28.9) 0.188
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Obesity, n (%) 3(16.7) 16 (10.1) 0.419
Chronic liver disease, n (%) 1(5.6) 15(9.4) 0.563
Pregnancy, n (%) 0(0) 0(0) -
Hospital Stay and Complications
La;f;fii S(fggpég;zs ; 4+3 4+4 0.87
Hospital stay, days 25+20 11+9 0.013
Bacterial superinfection 8 (66.7) 66 (50.8) 0.292
Pneumonia 9 (50.0) 43 (27.4) 0.047
ARDS 9 (50 2(1.3) 0 96'2621_(61;;)334 0
Multiorgan failure 8 (44.4) 7 (4.5) 0
Death 4(22.2) 11 (7.0) 0.056
Vaccines and Antivirals
Vaccine 5(31.5) 59 (42.4) 0.389
2009 vaccine 5(35.7) 63 (45.7) 0.476
Antivirals 14 (87.5) 110 (75.3) 0.246
Oseltamivir 14 (100.0) 104 (89.7) 0.237
Duration of antiviral treatment, 742 542 0.006
days
Virology
A strain 17 (100.0) 120 (87.4) 0.004*
H1N1 subtype 6(75) 31 (52.5) 0.056

Discussion

It is estimated that around 5-10% of confirmed influenza cases
require ICU admission [2,5]. This is one of the factors that further
increases the economic cost of influenza admissions due to the
longer length of stay, as we have also confirmed, and increased
use of other health resources [15,16]. In addition, it also involves
greater morbidity and mortality, as previously described, with a
higher percentage of deaths [22% vs. 7%, admitted to the ICU vs.
general ward]. For this reason, we wanted to better understand the
characteristics of confirmed influenza cases admitted to the ICU. The
2013-2014 season accounted for a higher percentage of patients
admitted to the ICU compared with the subsequent season [13.6%
vs. 8.5%]. This finding agrees with the latest document published
by the SISS, the epidemiological influenza surveillance body in
Spain, which states that the season with the highest number of ICU
admissions since the 2009 influenza A HIN1 pandemic in Spain
was 2013-2014 [17]. Nonetheless, the influenza epidemic of 2014-
2015 was considered one of the most severe in recent years after
the 2009 pandemic, especially due to the higher hospitalisation and
mortality rates mainly in patients over 64 years [17].

One of our main postulations is that male sex is a risk factor for
ICU admission. Other series have shown conflicting results. Other
Spanish cohorts have described prevalence similar to ours [56-73%
of men admitted to the ICU] [18,19]. However, other cohorts such
as that of the ANZIC group et al. [2] in Australia and New Zealand
and that of Beumer et al. [5] in Norway have shown very similar
percentages for both sexes [52-55%]. Research has suggested

that, globally, women of childbearing age have a higher incidence
of serious disease with the influenza A, H5N1 and H7N9 viruses,
as seen in the 2009 A [H1N1] pandemic, while prepubertal males
and the elderly are more susceptible to serious disease in epidemic
flu [2,10]. Among comorbidities, 38.9% of patients had chronic
respiratory diseases, although there were no differences between
the groups on the general ward or in the ICU. This is a classic
risk factor for influenza severity, probably due to local immune
disorders and the physical barriers and mucociliary dysfunction
typical of lung diseases, along with a high proportion of elderly
patients [19].

Obesity has been added in recent years as a risk factor, both
for seasonal and pandemic influenza. In the 2009 A [HIN1]
pandemic, about 50% of cases had a BMI greater than 30 kg/m2
and the frequency of obese patients with influenza in the ICU has
increased every year [19]. This metabolic disease is associated with
hyperinsulinaemia, hyperleptinaemiaand nutritional dysregulation,
which seems to be related to a proinflammatory microenvironment
that impairs the immune response to the influenza virus, as well
as the response to influenza vaccination, despite having an equal
serological response to vaccination [20]. Regarding complications,
pneumonia is one of the most frequent and severe, involving
admission to the ICU and contributing substantially to the
morbimortality of the infection, especially in those older than 65
[21]. Some of the coadjutant aetiological mechanisms detected are:
the destruction of the respiratory epithelium by the virus, as well
as the activity of its neuraminidase, both factors that could increase
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bacterial adhesion; inflammatory responses to viral infection, which
could upregulate the expression of molecules used as receptors for
bacteria; bacterial superinfections promoting immunosuppression;
and the synthesis of bacterial virus activating proteases [22].

Other serious complications are ARDS, which was developed
in half of the cases and which is described as a risk factor, and
multiorgan failure, in 44.4% of cases. Despite the development of
novel lung-protective mechanical ventilation strategies and the use
of extracorporeal membrane oxygenation, influenza-induced ARDS
is a fatal complication. The mechanisms of its development are
not yet clear, but it has been postulated that the death of alveolar
epithelial cells produces cytokines, which can attract leukocytes
and activate adjacent epithelial cells. This leads to cellular
infiltration and produces reactive species of oxygen and nitric oxide
believed, on the one hand, to damage the mucociliary barrier and,
on the other, to lead to direct apoptosis of epithelial cells. Targeted
therapies are often unsuitable for treating the disease since lung
damage has been found to persist after infection. However, this
theory could justify therapeutic intervention to control the host
response [23-26].

Vaccination has been shown to reduce the frequency of serious
complications, independently of age and comorbidities [13,20].
However, in our series just 31.5% of ICU patients were vaccinated.
This result is in line with recorded vaccination rates, which,
although having increased in recent years, remain poor [27]. Every
ICU patient in our cohort was infected with influenza A and 75%
of them had subtype A [HIN1] pm09 compared with 52% in non-
ICU patients. Furthermore, if we analyse both seasons separately,
in 2013-14 there was a trend towards an increase in influenza A
[HIN1] pm09 compared with 2014-15, in line with the SISS data
[13]. Though we must interpret the results with caution given
the limitations of the information extracted from any surveillance
system, this supports the greater severity of influenza A [HIN1]
infection, responsible for the 2009 pandemic. It is frequently the
case that, in epidemic seasons, the number of those with virus A
infection is higher than those with virus B [5]. Nevertheless, some
studies have shown that the B and A strains produce similar rates
of pneumonia and death [24].

Finally, 87.5% of the total patients and 100% of ICU patients
received antiviral treatment. It is a much higher proportion than
in another Spanish series in which, although adherence is a factor
associated with lower mortality [HR = 0.47], just 41.6% of patients
received antiviral treatment [28]. Probably the high percentage
in our cohort is explained by the protocols of our centre that
recommend the use of antivirals in every patient admitted; the
length of treatment in the ICU is accordingly longer [29,30]. This
study has several limitations. First, it is a single-centre study with
a limited number of cases, and consequently the results should
be extrapolated with caution to a larger population. Second, since

we only collected the variables recommended by the SISS, some

interesting aspects have not been addressed. Furthermore, since
the data were obtained retrospectively from medical records, we
had some lost data. Lastly, long-term morbidity and mortality and
readmissions have not been estimated, so this study probably

underestimates disease severity.
Conclusion

Male sex and the development of ARDS are two independent
risk factors for admission to the ICU, which occurs in up to 10%
of all those hospitalised for influenza. These patients have more
complications, a longer hospital stay, and higher detection rates
of influenza A virus compared with those on a conventional ward.
We must progress the development of specific therapies, as well as
influenza vaccination campaigns, to try to reduce ICU admission,
since this involves high morbidity and mortality and significant
associated social and healthcare costs.
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