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Abstract
Background: The high morbidity and mortality caused by influenza viruses translate 
into a great impact on specialized health care. Apart from the annual vaccination, the 
relevance of other measures to prevent and control this infection is unknown. The 
objective of our research was to determine the importance of a real-time surveillance 
system to establish early extended transmission precautions.
Methods: Quasi-experimental before-and-after study comparing the influenza cases 
detected in hospitalized adults during the 2016/2017 season (264 patients) with 
those detected after the implementation of a real-time surveillance system in the 
2017/2018 season (519 patients). The improvements included early microbiological 
diagnosis, immediate communication of results, constant updating of patient infor-
mation, coordination among professionals, periodic surveillance of the adequacy of 
preventive measures, and greater control of roommates. The effectiveness of the 
intervention was determined from the nosocomial infection rate in each season.
Results: After the real-time surveillance system for influenza was implemented, pa-
tients with early microbiological diagnosis and immediate isolation increased signifi-
cantly (13.7% vs 68.2%; P < .001). In addition, nosocomial infections decreased from 
17% to 9.2% (P = .001) and overall hospital stay was significantly reduced. Assuming 
that the entire effect was due to the intervention, the absolute risk reduction was 
7.8% and number needed to treat was 12.8.
Conclusion: The results in our study reveal the impact of nosocomial transmission of 
influenza virus in a tertiary hospital and highlight the need to supplement traditional 
strategies with novel methodologies such as modern surveillance systems based on 
early diagnosis, close case monitoring, and coordination among professionals.
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1  | INTRODUC TION

Influenza viruses have a great importance in public health due to 
the high morbidity they cause and the associated mortality, both 
directly and by aggravation of other diseases.1 Although the entire 
population is susceptible to getting an influenza virus infection, in-
cidence, morbidity, and mortality are higher in certain risk groups, 
such as people over 60  years old, children under 2  years old, pa-
tients with chronic diseases, immunosuppressed people, and preg-
nant women.2,3

Influenza activity in Spain during the 2016/2017 (S1617) and 
2017/2018 (S1718) seasons was considered moderate. S1617 was 
associated with the transmission of almost absolutely influenza A 
virus (H3N2),4,5 while S1718 was characterized by a mixed circu-
lation, with a predominance of influenza B.6 The high incidence 
of this pathology and its complications determined a notable in-
crease in the demand for care.7 Previous research places the costs 
associated with a flu season above 1 billion euros. One-quarter of 
the total correspond to direct health expenses, while the remain-
ing three-quarters are associated with labor costs.8,9 The numer-
ous nosocomial outbreaks described in hospital rooms, adult and 
neonatal intensive care units, transplant centers, and other chronic 
care centers increase the frequency of influenza cases related to 
health care to 15%.10

Being the most frequent immunopreventable disease in devel-
oped countries, the main strategy for the prevention and control 
of influenza is vaccination, in a common effort of public health au-
thorities, health professionals, and patients.1 Sufficient evidence 
supports the vaccination of health professionals as one of the 
most important measures in the reduction of nosocomial transmis-
sion of influenza virus.11-13 However, as reflected in various rec-
ommendations,14,15 health centers must develop other actions to 
minimize possible complications in the infected patient and avoid 
cross-transmission to susceptible people. These measures include 
the encouragement of compliance with standard precautions (with 
special attention to hand hygiene), the early implementation of ex-
tended precautions for transmission by droplets, environmental 
infection control and engineering controls, training and education 
of healthcare personnel, and administration of antiviral treatment 
and chemoprophylaxis of patients and healthcare personnel when 
appropriate.16

One of the specific recommendations of the Centers for 
Disease Control and Prevention (CDC)15 is the monitoring of influ-
enza activity, understood as communication and collaboration with 
local and state health authorities, but also the control of outbreaks 
that may occur in health centers. At this point, experience in sur-
veillance systems is greater for multidrug-resistant microorganisms 
than for acute respiratory virus infections.17,18 Despite the obvious 
epidemiological differences between these groups, we believe that 
this approach could also be applicable to influenza. In this sense, 
it has been proposed not to limit the approach to pharmacological 
measures, but to include the close monitoring of cases with up-
dated information, verifying the quality of the interventions, taking 

special care isolating patients, and applying a multidisciplinary ap-
proach and constant coordination.19

Although each measure (patient vaccination, professional vacci-
nation, hand hygiene, patient isolation, early antiviral treatment, and 
use of masks) would limit the transmission of the virus on its own,20 
the use of combined strategies would reduce nosocomial transmis-
sion by half.21 These estimates obtained by predictive mathematical 
models would have to be corroborated by evaluating multicompo-
nent interventions in real environments. As far as we know, the ef-
fectiveness of an intervention that integrates the aforementioned 
strategies into a single surveillance system encompassing and co-
ordinating multiple professionals from different specialties has not 
been evaluated.

Therefore, the objective of this study was to determine the im-
pact of the implementation of a real-time surveillance system, similar 
to that used in the monitoring of multidrug-resistant microorgan-
isms, on nosocomial transmission of influenza viruses as evaluated 
by the nosocomial infection rate.

2  | METHODS

2.1 | Study design

Quasi-experimental before-and-after study, in which we compared 
the cases of influenza detected in adults hospitalized during S1617 
and those identified after the implementation of a real-time surveil-
lance system in S1718.

2.2 | Setting

The study took place in a tertiary hospital with 907 beds in the prov-
ince of Salamanca, Castilla y León (Spain). The total number of dis-
charges during 2016 was 31 366, with an average stay of 7.12 days 
and 157  758 emergencies, of which 12.63% required admission. 
During 2017, the total number of discharges was 33 336, with an 
overall average stay of 6.85 days and a total of 155 288 emergencies, 
of which 12.58% required admission.

In addition to special epidemiological situations, vaccination 
against influenza is recommended in the population over the age of 
60 in Spain.22 Castilla y León presented one of the highest influenza 
vaccination coverages in Spain in this group (over 60% in both sea-
sons).23 The vaccination rate against influenza virus among health 
professionals in our center was 29% in S1617 and 28% in S1718.

The specific epidemiological surveillance system of the center, 
used in S1617 and previous campaigns, consisted in evaluating pa-
tients who come to the emergency department with respiratory 
symptoms, identifying those potentially infected and putting on a 
surgical mask. When the patient required hospitalization, extended 
precautions for droplet transmission were used, isolating the patient 
in an individual room. If these rooms were not available, the cohort 
was isolated in double rooms with 2 patients with the same type of 
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virus, guaranteeing more than 1 meter of distance between beds. 
Additionally, the main measures for preventing the transmission of 
pathogenic microorganisms were intensified: extreme hand hygiene 
of people in contact with the patient and their environment, limit-
ing the number of workers, visitors and relatives exposed to these 
patients, and reducing, as far as possible, the movement of patients 
within the hospital. The treatment of waste and the cleaning and 
disinfection of the environment were carried out following the usual 
protocol in our center.

2.3 | Intervention: improvements in the 
surveillance system

Before the start of S1718, the action protocol against influenza in 
adults was modified, with prospective collection of information and 
immediate decision-making. The new real-time surveillance system 
(Figure 1) maintained the prevention and control measures of previ-
ous seasons, and incorporated the following developments: (a) re-
quest for microbiological tests. Performing PCR in less than 2 hours 
after identification of patients with a presentation compatible with 
influenza virus infection and hospitalization criteria. In S1617, 
"early request" was mentioned without a definite time criterion; 
(b) communication of the results by the microbiology department 
immediately to the requesting physician by telephone and to the 
doctors responsible for the control of nosocomial infection through 
email; (c) registration and collection of information. The preventive 
medicine department recorded the reported cases, in real time, in 
a specific computer system. In addition, the patient's location was 
updated twice a day and possible patient transfers were recorded 
for testing; (d) coordination among professionals. First, daily re-
ports were sent to the hospital management team, admissions and 
all departments involved, at 9:00 am and 3:00 pm, so that all groups 
had the same updated information regarding admissions and dis-
charges (Appendix S1). These reports listed hospitalized patients in 
the period of transmissibility of the infection, their location, and the 
type of transmission (nosocomial/community). In addition, every 
Friday, weekly coordination meetings were held between the man-
agement team and the professionals of the departments of internal 
medicine, infectious diseases, microbiology, and preventive medi-
cine, in which the epidemiological situation of the flu in the center 
was discussed and decisions were made on measures to be taken 
from the beginning of the following week (eg, blocking of beds in 
anticipation of a significant increase in the number of admissions, 
redistribution of professionals, etc); (e) follow-up of hospitalization 
with periodic visits by professionals of healthcare-associated infec-
tion control to verify compliance with established precautions and 
computer alerts after 5 days of antiviral treatment in order to avoid 
unnecessary prolongations of isolation; and (f) roommate con-
trol. At occurrence of a case of nosocomial flu, the roommate was 
tested. If a patient had been hospitalized for more than 48 hours 
next to a confirmed case, a PCR was requested. In case of a posi-
tive result, given the same type of virus, the precautions for droplet 

transmission were put in place for both patients. If the result was 
negative, the patient was changed to a different room immediately.

2.4 | Study population

All adults admitted with confirmed influenza were included (264 
cases during S1617 and 519 cases during S1718; total  =  783 pa-
tients), with a positive test for viral RNA in respiratory samples, iden-
tified through the center's epidemiological surveillance program of 
influenza cases. We excluded positive PCRs of pediatric patients (22 
in S1617 and 15 in S1718).

2.5 | Definition of confirmed influenza case

We defined case as a patient with influenza syndrome (at least one 
of the following four general symptoms: fever or high-grade fever, 
malaise, headache, myalgia; and at least one of the three respiratory 
symptoms: cough, sore throat, dyspnea; and absence of differential 
diagnosis), confirmed through the PCR detection of viral RNA in res-
piratory samples processed in real time in the microbiology laboratory. 
Influenza of nosocomial origin was defined in the cases that developed 
influenza syndrome after 72 hours after admission or who re-entered 
with influenza symptoms within 72 hours after discharge.

2.6 | Study variables

The variables included in our study were sex, age, flu season, vac-
cination for S1617, vaccination for S1718, time elapsed since vac-
cination until the positive PCR result, type of infection (nosocomial/
community), admission in intensive care, situation at discharge (im-
provement/success), and days of stay from the microbiological diag-
nosis of the infection to discharge.

2.7 | Statistical analysis

The data were analyzed based on the computerized record included in 
our center's global strategy for surveillance and control of influenza. 
After checking the normality of the distribution of the values in the 
sample through the Shapiro-Wilk test, we conducted the association 
study in two phases. First, we examined the relationship between vari-
ables within the same season. We then examined whether the values 
changed between the two seasons, before and after the implemen-
tation of the real-time surveillance system. The association between 
categorical variables was studied with the chi-square test and Fisher's 
exact test, while for quantitative variables, we used Student's t test. 
Finally, the effect of the intervention was determined calculating the 
absolute risk reduction (ARR) and the number of patients needed to 
treat (NNT). P-values below .05 were considered statistically signifi-
cant. We used IBM SPSS Statistics Version 23.
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3  | RESULTS

Overall, 783 adult patients required hospitalization in both seasons 
due to influenza virus infection, of which 485 cases (61.9%) corre-
sponded to influenza A and 298 (38.1%) to influenza B. The attribut-
able mortality was 10.3%. According to the case grouping strategy, 
58.3% of the patients were admitted by the internal medicine de-
partment and 5.4% needed to be admitted to the ICU. Based on the 
established criteria, 93 cases (11.9%) were considered nosocomial 
and 690 (88.1%) community infections. Nosocomial cases differed 
from community cases in the number of ICU admissions (nosocomial: 
14.0%; community: 4.2%, P  <  .001), mortality (nosocomial: 17.2%; 
community: 9.4%, P = .03), hospital stay after microbiological diagno-
sis (nosocomial: 11 ± 16 days; community: 7 ± 6 days, P < .001), and 
vaccination rate (nosocomial: 34.4%; community: 53.0%, P = .001). 
The overall vaccination coverage was 50.8%, with 55.7% of adults 
vaccinated among those who had specific recommendations due to 
age. The specific characteristics of adults hospitalized in both sea-
sons are shown in Table 1.

Between November 1, 2016, and March 31, 2017 (S1617), 
63 492 patients were treated, of whom 51 380 were adults and 
12 112 pediatric patients. The total number of PCR tests for in-
fluenza viruses that were performed in the hospital was 1359. In 
the same period of the following season (S1718), 65 959 patients 
(52 463 adults and 13 496 children) were attended to by the emer-
gency department and 3054 PCR were requested. The proportion 
of positive PCR differed between seasons (S1617: 21%; S1718: 
17.5%, P = .006). As Table 2 shows, the percentage of community 

cases with microbiological diagnosis from the emergency depart-
ment increased significantly in the intervention season, with the 
consequent early isolation in a single room. The waiting time from 
arrival to hospitalization for these patients was also longer in 
S1718 (5.3 vs 6.4 hours; P = .03).

The epidemic curve during the S1617 campaign (Figure 2) showed 
the highest incidence during the second epidemiological week with 
60 notifications between January 8 and 14, all detections corre-
sponding to virus A. During the S1718 campaign, the epidemic curve 
reached the maximum level of weekly notifications (56) during the 
1st epidemiological week of 2018, from January 1 to 7. Depending 
on the type of influenza virus, the peak incidence of influenza B oc-
curred in the 1st epidemiological week accounting for 42 notifica-
tions, while for influenza A, it was in the tenth epidemiological week 
with 27 notifications between March 4 and 10, 2018. We only found 
differences between the types of virus in the time since vaccination 
until a positive PCR result (Table 3).

After the implementation of the real-time influenza surveillance 
system, nosocomial virus transmission was reduced significantly by 
7.8%, from 17.0% in S1617 to 9.2% in S1718. Likewise, the duration of 
hospital stays decreased, with no differences in the vaccination rate 
between seasons. These results, together with the impact on nosoco-
mial cases, are shown in Table 2. Assuming that the entire effect was 
due to the intervention, we obtained an ARR of 7.8%, meaning that for 
every 100 patients in whom the real-time surveillance system was im-
plemented, almost 8 cases of nosocomial influenza were averted. The 
NNT was 12.8, meaning we would have to implement the system in 13 
patients to avoid 1 case of nosocomial transmission.

F I G U R E  1   Action algorithm of the influenza control and surveillance system
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4  | DISCUSSION

This study aimed to analyze the impact of implementing a real-time 
surveillance system on influenza control. The results indicate an im-
portant reduction of 7.8% in nosocomial transmission of the virus 
after the intervention, as well as in the length of hospital stay of all 
patients.

Our results are coherent with global data on influenza activity 
in Spain. 98.6% of sentinel detections in S1617 were influenza A 
viruses, 100% in our center.5 During S1718, there was a predomi-
nance of influenza B (59.0% in national data compared to 57.4% of 
notifications of our microbiology department).6 The different tem-
poral pattern of influenza B with respect to A could be due to various 
synergistic causes. The difference in days from vaccination to PCR 
diagnosis between the two types of virus and the known divergence 
in multiple seasons between the vaccine strain and the lineage of the 
circulating B strain24,25 could cause an initial containment of influ-
enza A that was not produced for the B strain.

Nosocomial transmission of influenza viruses has a great im-
pact on specialized healthcare.26 The proportion in our center 
(11.9%) is consistent with figures published by hospitals of similar 

characteristics, varying from 4.3% to 17% in studies from Australia 
and the United Kingdom.16,27,28 In line with previous research, when 
comparing nosocomial and community cases, we noted a higher 
probability of admission to intensive care and an increased mortal-
ity in the former. Our experience placed that difference in mortality 
at 7.8%. In addition, contrary to results presented in other publica-
tions,16 we highlight the importance of vaccination in preventing this 
type of transmission: In our sample, 53.0% of cases of communi-
ty-acquired influenza had been vaccinated in the previous campaign, 
compared to 34.4% of nosocomial cases. Despite the great varia-
tions between seasons in the effectiveness of the vaccine (ranging 
from 10% to 90% protection25), its capacity is demonstrated by re-
ducing the main complications associated with influenza, as well as 
the number of most serious cases.29 Similarly, vaccination of health 
professionals is one of the most effective resources in reducing the 
spread of seasonal flu in hospitals.30 Most European experiences 
place vaccination coverage in this group close to 30%, with a worry-
ing decreasing trend.13 Given this scenario, it is important to increase 
efforts and design new strategies that allow professionals to raise 
awareness about the importance of vaccination to ensure patient 
safety.

TA B L E  1   Characteristics of admitted patients with PCR-confirmed influenza in S1617 and S1718

 

Season 2016/2017 Season 2017/2018

Nosocomial Community

P-value

Nosocomial Community

P-valuen (45) % (17.0) n (219) % (83.0) n (48) % (9.2) n (471) % (90.8)

Sex

Male 30 66.7 122 55.7 .18 30 62.5 230 48.8 .07

Female 15 33.3 97 44.3 18 37.5 241 51.2

Age group

≥60 y 37 82.2 199 90.9 .11 37 77.1 407 86.4 .08

<60 y 8 17.8 20 9.1 11 22.9 64 13.6

Age

Mean (SD) 76 (±15) 79 (±15) .15 72 (±14) 77 (±16) .03

Vaccination

Yes 15 33.3 115 52.5 .02 17 35.4 251 53.3 .02

No 30 66.7 104 47.5 31 64.6 220 46.7

Admission to ICU

Yes 7 15.6 10 4.6 .01 6 12.5 19 4.0 .02

No 38 84.4 209 95.4 42 87.5 452 96.0

Status on discharge

Improvement 36 80.0 201 91.8 .03 41 85.4 424 90.0 .22

Death 9 20.0 18 8.2 7 14.6 47 10.0

Total days of stay

Mean (SD) 21 (±24) 8 (±8) <.001 15 (±10) 7 (±4) <.001

Days of stay after PCR confirmation

Mean (SD) 12 (±21) 7 (±8) <.001 11 (±10) 7 (±4) <.001

Note: In bold, statistically significant values (P < .05).
Abbreviations: PCR, polymerase chain reaction; SD, standard deviation.
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However, and reiterating the commitment to this measure, 
we emphasize the specific impact of other fundamental actions, 
such as the development of surveillance systems, compliance with 

standard precautions and the establishment of extended precau-
tions for droplet transmission.15 As part of our real-time surveillance 
system, concrete strategies, such as the training of professionals, 

TA B L E  2   Comparison of patients admitted with viral influenza during two seasons

 

Total patients Nosocomial cases

S1617 S1718

P-value

S1617 S1718

P-valuen (264) % (31.3) n (519) % (68.7) n (45) % (17.0) n (48) % (9.2)

Type of infection

Nosocomial 45 17.0 48 9.2 .001 —        

Community 219 83.0 471 90.8

Location of patient at microbiological diagnosis

Emergency 
room

30 13.7 321 68.2 <.001 —        

Hospitalized 189 86.3 150 31.8

Waiting hours from arrival to hospitalization

Mean (SD) 5.3 (±3.5) 6.4 (±4.2) .03 —        

Virus strain

A 264 100 221 42.6 <.001 45 100 16 33.3 <.001

B — — 298 57.4 — — 32 66.7

Sex

Male 152 57.6 260 50.1 .04 30 66.7 30 62.5 .42

Female 112 42.4 259 49.9 15 33.3 18 37.5

Age

Mean (SD) 79 (±15) 77 (±16) .04 76 (±15) 72 (±14) .16

Age group

≥60 y 236 89.4 444 85.6 .13 37 82.2 37 77.1 .36

<60 y 28 10.6 75 14.4 8 17.8 11 22.9

Place of stay

Admitted 67 25.4 107 20.6 .15 10 22.2 6 12.5 .17

Home 197 74.6 412 79.4 35 77.8 42 87.5

Vaccination

Yes 130 49.2 268 51.7 .53 14 31.1 17 35.4 .41

No 134 50.8 251 48.3 31 68.9 31 64.6

Vaccination for age recommendation

Yes 127 53.8 252 56.8 .46 13 36.1 16 43.2 .35

No 109 46.2 192 43.2 23 63.9 21 56.8

Admission to ICU

Yes 17 6.4 25 4.8 .34 7 15.6 6 12.5 .45

No 247 93.6 494 95.2 38 84.4 42 87.5

Status at discharge

Improvement 237 89.8 465 89.6 .94 36 80.0 41 85.4 .34

Death 27 10.2 54 10.4 9 20.0 7 14.6

Total days of stay

Mean (SD) 10 (±13) 8 (±6) <.001 21 (±24) 15 (±10) .13

Days of stay after PCR confirmation

Mean (SD) 7 (±11) 7 (±5) .61 12 (±21) 11 (±10) .77

Note: In bold, statistically significant values (P < .05).
Abbreviations: PCR, polymerase chain reaction; S1617, season 2016/2017; S1718, season 2017/2018; SD, standard deviation.
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hand hygiene, or the use of masks, are protective factors for nos-
ocomial transmission of influenza.20,31 Similarly, the early microbi-
ological diagnosis of the infection is effective both in the pediatric 

population32 and in the general population.33 In our case, more than 
two-thirds of the patients hospitalized in S1718 with community flu 
already entered through the emergency department with a positive 

F I G U R E  2   Detection of positive cases 
of influenza virus by epidemiological week

 

Influenza A Influenza B

P-valuen (221) % (42.6) n (298) % (57.4)

Sex

Male 118 53.4 142 47.7 .2

Female 103 46.6 156 52.3

Age group

≥60 years 194 87.8 250 83.9 .2

<60 years 27 12.2 48 16.1

Age

Mean (SD) 78 (±15) 76 (±17) .2

Type of infection

Nosocomial 16 7.2 32 10.7 .1

Community 205 92.8 266 89.3

Vaccination

Yes 115 52.0 153 51.3 .9

No 106 48.0 145 48.7

Days since vaccination until a positive PCR result

Mean (SD) 111 (±29) 79 (±28) <.001

Admission to ICU

Yes 11 5.0 14 4.7 .9

No 210 95.0 284 95.3

Status at discharge

Improvement 197 89.1 268 89.9 .8

Death 24 10.9 30 10.1

Total days of stay

Mean (SD) 8 (±6) 8 (±6) .9

Days of stay after PCR confirmation

Mean (SD) 7 (±5) 7 (±5) .6

Note: In bold, statistically significant values (P < .05).
Abbreviations: PCR, polymerase chain reaction; SD, standard deviation.

TA B L E  3   Characteristics of admitted 
patients by viral strain during S1718
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microbiological diagnosis, compared to 13.7% of the first season. 
This allowed the early isolation and presumably reduced the noso-
comial transmission of the virus. It seems logical that the synergistic 
effect of these actions could boost the effect of each action on its 
own. Through predictive models, we know that combined strategies, 
including hand hygiene, surgical mask, patient isolation, antiviral 
treatment, and previous vaccination, could reduce the nosocomial 
transmission of the virus by half.21 Indeed, without our intervention 
affecting the vaccination of patients and professionals, the results 
place this decrease at 45.9%. The new system featured improve-
ments such as closer surveillance of cases, coordination of profes-
sionals or extended surveillance of roommates in nosocomial cases, 
which we believe have played a key role in the results and need to be 
confirmed in future research. In addition, encouraging results such 
as the decrease in mortality in nosocomial cases, without statistical 
significance in our study, could be confirmed with a larger sample 
size in the coming seasons.

We can attribute much of the reduction in nosocomial transmis-
sion to prevention and control measures incorporated in our sur-
veillance system since vaccination coverage of health professionals 
decreased slightly between seasons, vaccination levels of patients 
before and after the intervention were comparable and virus strains 
did not differ markedly. For two fundamental reasons, we believe 
that these improvements could be implemented in other acute care 
hospitals. First, the proposed measures are easy to implement and 
do not require additional economic, structural, or human resources. 
Moreover, the intervention was implemented in an environment 
of demand and usual care pressure during the study period.34,35 
However, the intervention does require the determined commit-
ment and coordination of the management team of the center and 
the different professional groups involved in the process. A relatively 
simple strategy can have a great impact on patient safety.

The economic impact of our results is undeniable. For every 100 
patients attended when the real-time surveillance system was im-
plemented, more than 7 cases of nosocomial influenza transmission 
were averted. Previous experience in similar care complexes placed 
the average cost for hospitalized patients at 6236 euros.7 To this, 
we must add the indirect costs, since each case of influenza is as-
sociated with 5-6 days of limited activity and about 3 days of work 
absenteeism.36 Cost analysis is required to determine the specific 
economic impact of real-time surveillance systems such as the one 
we propose.

Both the chosen design and the subject under study entail a series 
of limitations. Developing a before-and-after study in a single center 
for two seasons does not allow us to know whether the effectiveness 
of the intervention is maintained over time and makes it difficult to 
generalize the results. In addition, multiple factors can influence mor-
tality and nosocomial transmission of influenza viruses, such as their 
pathogenicity, vaccine effectiveness or global and weekly incidence 
rates, that complicate the determination of the specific effect of a 
preventive measure. Despite knowing the proportion of patients who 
are isolated after a positive PCR in the emergency department, we do 
not have more data to assess the general adherence of professionals 

to the new surveillance system. Finally, focusing on patient-to-patient 
transmission has prevented us from analyzing other possible sources 
of infection, such as visitors and healthcare workers.

The results obtained reveal the impact of nosocomial trans-
mission of influenza in a tertiary hospital, pointing out the need to 
continue actively promoting the vaccination of health professionals, 
but not forgetting that other prevention and control measures, inte-
grated in surveillance systems, can contribute significantly to reduc-
ing virus transmission.
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