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ABSTRACT:
Introduction:The influenza virus causes seasonal epidemics worldwide and it is estimated that
between 5 and 20% of the population suffers from influenza each year. The first cases of human
infection caused by a new influenza A virus (H1N1) were confirmed in April 2009.
Objective and Method: In the epidemic period (week 40-20) of 2016-2018, a multicenter prospective
descriptive observational study was carried out in two public hospitals in the southern metropolitan area
of Barcelona in order to determine the incidence of positive patients in influenza A (H1N1), as well as
the demographic and clinical-evolutionary characteristics of these patients, the timing of virus detection
and measures applied for infection control.
Results: The results of the present work indicate that the cumulative incidence of Influenza A during the
study period was 233,68 per 100,000 inhabitants. Almost 90% of the patients had an underlying chronic
conditions, mostly heart disease and respiratory pathology. Furthermore, 40% of the patients presented
complications, mainly pneumonia. Treatment and days of isolation were according to standard
recommendations.
Conclusion: These findings show the high incidence of influenza A virus (N1H1) as well as the benefits
that apports the infection control teams surveillance, monitoring the compliance with treatment and days
of measures to avoid the transmission.
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RESUMEN:
Introducción: El virus de la gripe ocasiona anualmente epidemias estacionales con amplia extensión
mundial y se estima que entre el 5 y el 20% de la población padece gripe cada año. En abril de 2009 se
confirmaron los primeros casos de infección humana causados por un nuevo virus de la gripe A
(H1N1).
Objetivo y Método: En el período de epidemia (semana 40-20) del 2016-2018 se realizó un estudio
observacional descriptivo prospectivo multicéntrico en dos hospitales públicos del área metropolitana
sur de Barcelona con el objetivo de determinar la incidencia de pacientes positivos en gripe A (H1N1),
así como las características demográficas y clínico-evolutivas de estos pacientes, la temporalidad en la
detección del virus y medidas aplicadas por control de la infección.
Resultados: Los resultados del presente trabajo indican que la incidencia acumulada de Gripe A
durante el periodo de estudio fue de 233,68 casos por cada 100.000 habitantes. Casi el 90% de los
pacientes padecía antecedentes patológicos siendo los más prevalentes la patología cardíaca y
respiratoria. Además, el 40% de los pacientes hospitalizados presentó complicaciones, principalmente
la neumonía. El tratamiento y días de aislamiento fueron según los estándares recomendados.
Conclusión: Estos hallazgos muestran la elevada incidencia de gripe A, así como los beneficios de
que los equipos de control de la infección realicen el seguimiento del cumplimiento del tratamiento y
medidas para evitar la transmisión.
Palabras clave: Virus de la Influenza A, Infección, virología, prevalencia, N1H1.

INTRODUCTION
Influenza is an important health problem for the health system, both due to the
associated morbidity and mortality and due to the economic and social impact it
entails.
In April 2009, the first cases of human infection caused by a new influenza A (H1N1)
virus were confirmed. The virus causing the new pandemic was the result of a
recombination between a rearranged American porcine virus from 1997-1998, which in
turn contained porcine, avian and human virus segments, and a Euroasian porcine
virus containing avian virus segments (2).
On April 25, 2009, the World Health Organization (WHO) issued its first statement
warning of the presence of an epidemic outbreak caused by a new influenza A (N1H1)
virus in the US and Mexico, declaring a major international public health emergency.
On April 27, the WHO raised the pandemic alert level to phase 4, after verifying
human-to-human transmission capable of causing outbreaks at the community level.
On April 29, the WHO changes the phase from 4 to 5, considering that there are cases
with transmission between people in two countries of the same health region: the US
and Mexico. On June 11, 2009, the WHO raised the alert for influenza A, to level 6, the
maximum of the scale that configures a pandemic, after verifying the high and
sustained transmission of the virus in the world. This fact has not occurred since 1968
with the Influenzavirus A subtype H3N2, known as the Hong Kong flu (3).
At the end of September 2009, Influenza A (H1N1) affected more than 343,298 people
worldwide, causing 4,108 deaths (3). The incidence of national level hospitalized cases
with confirmed influenza was 36 per 100,000 inhabitants; 9 admissions for every
thousand diagnosed cases of flu syndrome, 8% of which caused stay in intensive care
units. Mortality was 17 cases per 100,000 inhabitants, but among the cases of patients
admitted to intensive care units, the mortality increased in more than 20% (1,4). In one
of the Catalan public hospitals during the pandemic period, 1,144 patients with clinical
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suspicion of influenza A (H1N1) were treated in the emergency department, of which
44.8% (513 patients) required admission (2).
According to previous studies, approximately 26% of confirmed cases were
hospitalized. As risk factors for complications, in addition to advanced age, pregnancy,
asthma, pulmonary disease, heart disease, immunodeficiency and obesity appear as
factors with the greatest impact (5).
On the one hand, many studies show the need for infection control teams in hospitals
to prevent and early detect possible outbreaks of influenza A among patients and
professionals in pandemic periods (5,6).
On the other hand, the evidence shows that the surveillance systems carried out by
the infection control teams and the vaccination campaigns should continue after the
pandemic period (7), in addition to the need to continue researching on the incidence
and characteristics of patients affected by this virus.

OBJECTIVES
Main objective
To determine the incidence of positive patients for Influenza A (H1N1) in two tertiary
hospitals in the 2016-2018 epidemic period.
Specific objectives
To determine the demographic and clinical-evolutionary characteristics of patients
affected by the Influenza A (H1N1) virus.
To know the timing of the detection of Influenza A (H1N1) in the patients of the two
hospitals included in the study.
To describe the measures applied by the infection control team of the Hospital
Universitari de Bellvitge to patients positive by the Influenza A (H1N1).

METHODOLOGY
The study was carried out in two tertiary hospitals located in the southern metropolitan
area of Barcelona. Both hospitals are a reference centers for the municipalities of
Hospitalet and El Prat de Llobregat and a territorial tertiary reference center for the
entire South axis of Catalonia. They have all the specialties, including oncology,
except maternal and childcare.
An observational, descriptive, quantitative and prospective study was conducted from
week 40 of 2016 to week 19 of 2018. During the pandemic period, the center's
infection control team carries out an exhaustive follow-up of new cases of influenza A,
establishing measures of treatment, follow-up and recommendation of care regarding
isolation while the patient is hospitalized and produces an annual report with these
data.
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The inclusion criteria were patients diagnosed with influenza A (H1N1) virus with a
positive PCR in the study period and that the diagnosis of influenza was made through
RT-PCR by pharyngeal swab, tracheal aspirate or bronchial aspiration of secretions
(BAS). For the selection of the sample, consecutive non-probabilistic sampling was
used during the study period of all the patients who met the inclusion criteria.
Data was obtained prospectively through daily monitoring carried out by the infection
control team. The variables were collected from the electronic medical record using
the SAP® platform (Systems, Applications & Products, Waldorff, Germany). The main
data collected were sociodemographic data (gender, age) and clinical-evolutionary
variables (chronic conditions, Charlson index, days of admission, days in the detection
of influenza, method of obtaining the smear, discharge diagnosis, PCR date, drug
therapy, days of treatment, hospitalization unit, days of isolation and complications
during admission). The patient was considered to be a carrier of the influenza A
(H1N1) virus if, during the study period, a positive PCR was obtained from the patient
and this one was analyzed in the laboratories of our participating centers.
This study did not require informed consent since the follow-up of patients with
influenza is part of the usual practice of the center. The bioethical principles and
current regulatory standards in clinical research and the principles established in the
Declaration of Helsinki and its subsequent amendments were met. The treatment,
communication and transfer of personal data of all participating subjects were in
accordance with current legal regulations. The data was anonymized using a
consecutive numerical code. This study was approved by the Ethics Committee for
Clinical Research of the participating centers with code PR091 / 17.
The data analysis was carried out with the IBM SPSS version 25.0 program. A
descriptive analysis of all the variables has been carried out. The adjustment variables
were analyzed according to the type of variable and presented in tables. Nominal
categorical variables were described by the number of cases, the percentage with
respect to the total by category and the number of missing data. Continuous variables
that followed a normal distribution were described by the number of cases, the mean,
and the standard deviation. Continuous variables that did not follow a normal
distribution are described by the number of cases, the median, the first and the third
quartiles.

RESULTS
During the study period, 146,353 patients were admitted, of which 341 were positive
for Influenza A, the cumulative incidence during the two study periods was 233.68
cases per 100,000 inhabitants. In the first study period between weeks 40 and 20 of
the years 2016-2017, the incidence was 124.35 cases per 100,000 inhabitants. In the
second period of 2017-2018 the incidence was 109.33 cases per 100,000 inhabitants.
Among the 341 positive PCR determinations, the majority method of detection was the
pharyngeal smear in 95% of the cases, followed by nasal exudate / pus in 4.4% of the
cases and ending with the BAS method in 0, 6%.
Of the total sample, 55.7% (n = 190) of the patients were men and the mean age was
67 years (standard deviation [SD] = 16.8). The median days of hospitalization was 5
days (interquartile range [IQR]: 3-10). Regarding the underlying chronic conditions, the
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results of this study determine that 89.7% of them had some associated comorbidity.
Heart disease has been the most prevalent antecedent in 42.2% of patients, chronic
renal failure in 26.4%, diabetes in 24.1%. Obesity (19.1%), lung disease (17.3%), and
asthma (8.2%) were less prevalent comorbidities (Table 1). Based on the personal
medical history of the patients studied, it has been determined that the median
Charlson index in patients with positive Influenza A N1H1 was 2 points (Interquartile
range [IQR] = 1.00; 3.00).
Table 1. Socio-clinical data of the patients affected by the N1H1 virus:
Data according to the sample collection unit.

Age, mean, standard
deviation
Gender, N (%)
Man
Woman
Chronic conditions, N
(%)
Heart disease, N (%)
Diabetes Mellitus, N (%)

Total
N=341

Emergencies
N=293

Other units
N=38

Hospitalization
N=10

67.0 (16.8)

67.0 (16.8)

69.0 (16.2)

51.1 (14.0)

190
(55.7%)
151
(44.3%)
306
(89.7%)
144
(42.4%)
82 (24.1%)

190 (55.7%)

164 (56.0%)

19 (50.0%)

151 (44.3%)

129 (44.0%)

19 (50.0%)

306 (89.7%)

274 (93.5%)

22 (57.9%)

144 (42.4%)

136 (46.6%)

4 (10.5%)

82 (24.1%)

78 (26.7%)

2 (5.3%)

Immunodeficiency, N
(%)
Renal insufficiency, N
(%)
Liver failure, N (%)

20 (5.9%)

20 (5.9%)

18 (6.2%)

2 (5.3%)

90 (26.4%)

90 (26.4%)

82 (28.0%)

5 (13.2%)

17 (5.0%)

17 (5.0%)

16 (5.5%)

0 (0.0%)

Obesity, N (%)

65 (19.1%)

65 (19.1%)

56 (19.1%)

6 (5.8%)

Neuromuscular
pathology, N (%)
Chronic lung disease, N
(%)
Asthma, N (%)

11 (3.2%)

11 (3.23%)

10 (3.4%)

1 (2.6%)

59 (17.3%)

59 (17.3%)

58 (19.8%)

0 (0.0%)

28 (8.2%)

28 (8.21%)

25 (8.53%)

2 (5.3%)

Regarding the complications suffered by patients with Influenza A (N1H1) in the study
period, it should be noted that 41.1% of patients presented some type of complication.
Among the most prevalent complications, pneumonia stands out in 13.2% of cases
and respiratory failure in 12.9%, requiring admission to the ICU in 5.9%. (table 2).
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Table 2. Main complications of Influenza A (N1H1):
Data according to the unit used to obtain the sample
Total N=341
Complications, N (%)
ICU, N (%)
respiratory insufficiency, N
(%)
Atelectasis, N (%): no
Pneumonia, N (%)

140 (41.1%)
20 (5.9%)
44 (12.9%)
341 (100%)
45 (13.2%)

Invasive mechanical
ventilation, N (%)

11 (3.2%)

Deceased, N (%)

20 (5.9%)

Respiratory infection, N
(%)

33 (9.7%)

Regarding the timing of the detection of the N1H1 Virus, 86.5% of the cases were
confirmed through swab with a positive PCR in the first 48 hours after the patient
visited the hospital. The remaining 13.5% were considered nosocomial cases. The
highest number of cases detected in both periods was between December and
February (Graph 1). It should be noted that, during the study period, specific treatment
was administered to 76.9% of confirmed influenza A patients in the first 48h, with a
median of 4 days with contact and droplet transmission precautionary measures (IQR
= 3-6).

DISCUSSION
According to the information plan for acute respiratory infections in Catalonia
(PIDIRAC), in the 2016-2017 period, the incidence rate was 64.79 cases per 100,000
inhabitants (8). In our study, the incidence among patients who consulted the
emergency room is higher, obtaining results of 124.35 cases per 100,000 inhabitants.
In the 2017-2018 period, the incidence was 95.62 cases per 100,000 inhabitants (8),
along the same lines, in this study an incidence rate of 109.33 cases per 100,000
inhabitants was obtained.
The results of this study indicate that the accumulated incidence of Influenza A during
the study period was 233.68 cases per 100,000 inhabitants, results above the global
incidence of Catalonia published in the PIDIRAC report, which they publish as the
global incidence of both periods was 160.41 cases per 100.00 inhabitants.
Furthermore, it is observed that the months where the greatest number of cases were
detected was between December-February, as shown by previous studies (8). (see
Graph 1)
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Graph 1. Influenza A (N1H1) trend graph for the period 2016-2018.
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It should be noted that, as reported in other studies, there are practically no
differences in gender involvement (9). In relation to the chronic conditions, our study
shows that approximately 90% of the patients had some urderlying disease. This data
shows numbers above previous bibliography, as shown in the study by Bouned R, et
al, where they publish a percentage of 70% (10). Previous cardiac disease was higher
in incidence in our study, followed by renal and respiratory pathology. This data
coincides with the results of a history of pulmonary origin published by Álvarez Lerma
F, et al., with a percentage of affected people of 17.9% (11). Even so, this data is
controversial since it does not coincide with other previously published studies where
the approximate number of patients with risk factors was around 65% (5) and the most
prevalent antecedent was obesity with an incidence of 34.8% (12).
Regarding respiratory complications, pneumonia and respiratory failure are the most
prevalent. These results are in line with González's publication. R et al. where it is
shown that respiratory complications are those with the highest incidence, occurring in
64.3% of cases (4). This data confirms the results of Álvarez Lerma F et al, where more
than 34% of the patients required ventilatory support of some kind (11).
The detection of patients with influenza A was carried out in 86.5% of the cases in the
first 48 hours after the patient's visit to the hospital due to flu symptoms. An immediate
diagnosis and specific treatment with antivirals was administered in 76.9% of patients.
These numbers are consistent with the literature already published by other authors of
a diagnostic confirmation with a median of two days from the onset of symptoms and a
slightly higher administration of antivirals corresponding to 87% of patients (4). As
stated in the bibliography, treatment should begin when a positive sample is obtained,
and a duration of 5 days is recommended (3).
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Patients who required contact and droplet transmission precautions were isolated for a
median of 4 days. This is due to the fact that most of the patients were discharged due
to clinical stability before reaching the established 5 days. Since the period of the
seasonal flu pandemic is concentrated in a few specific weeks (8), it is important to
optimize all hospital resources to avoid the collapse of health services and contain
hospital transmission of the virus. It is also important to provide the hospital with a
team trained in infection that efficiently controls and coordinates the precautionary
measures and the necessary days of isolation, the cohort of patients and that is
capable of detecting if there is an outbreak of nosocomial influenza. The hospitals
must commit to this work philosophy and invest resources, both material and human,
promoting the figure of the infection control nurse, specialized in both the control and
prevention of healthcare-related infections.

CONCLUSIONS
The findings of this study confirm that underlying chronic conditions predisposes to a
certain extent to infection with the influenza A H1N1 virus. The incidence of Influenza
A (N1H1) in the study period is 233.68 cases per 100,000 inhabitants and
complications appear in 41.1% of those affected. These data show the importance of
infection control team made up of nurses who are capable of efficiently managing
patients with flu symptoms during the pandemic period, in order to avoid contagion in
the hospital environment and optimize resources.
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