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Abstract: Influenza surveillance and influenza vaccination are the key activities for preventing and
controlling influenza epidemics. The study assessed the influenza surveillance and influenza vaccina-
tion data obtained from sentinel pharmacies of Catalonia, Spain, in the 2021-2022 influenza season.
The sentinel pharmacies were selected from all community pharmacies to report all influenza-like
illness (ILI) cases detected during the 2021-2022 influenza season and collect influenza surveillance
and influenza vaccination data. The ILI cases were identified based on European Centre for Disease
Control (ECDC) criteria. The moving epidemic method (MEM) was used to assess the ILI epidemic
activity. The screening method was used to assess influenza vaccination effectiveness in patients aged
65-or-more years old. The sentinel pharmacies reported 212 ILI cases with a negative COVID-19 test
and a total number of 402 ILI cases. An absence of increased ILI epidemic activity was observed in the
2021-2022 influenza season based on two criteria: (1) Number of ILI cases reported per week in the
2021-2022 influenza season significantly lower than the MEM-based epidemic threshold. (2) Mean
number of ILI cases reported per week in the 2021-2022 influenza season significantly lower than
during the ILI/influenza epidemic periods detected from 2017 to 2020 using the same methodology.
Influenza vaccination was effective in preventing ILI among patients aged 65-or-more-years old.
The absence of the influenza epidemic during the 2021-2022 influenza season could be explained by
influenza vaccination and COVID-19 prevention measures (wearing face masks, social distancing).
The sentinel pharmacies provided influenza surveillance data not provided by traditional influenza
surveillance systems.

Keywords: influenza vaccination; influenza surveillance; influenza-like illness; influenza epidemic;
community pharmacies; sentinel pharmacies

1. Introduction

Influenza is responsible for a seasonal epidemic every winter in the Northern and
Southern hemispheres, with a great impact on the health system due to morbidity, mortality
and utilization of health resources. Community pharmacies are involved in the prevention
and treatment of influenza in Spain by developing the following activities: the dispensation
of anti-influenza medications and influenza vaccines, review of medications and drug
interactions, support to primary health care and specialized services, and health education
to promote influenza vaccination [1,2].
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In the future, the activities developed by community pharmacies could also include the
administration of influenza vaccines and influenza surveillance [1-3]. Several studies have
found higher percentages of influenza vaccination coverage in countries and regions where
influenza vaccines are administered in community pharmacies [4-6]. Traditional influenza
surveillance is based on the collection and analysis of data obtained from hospitals, primary
health care centers and sentinel physicians [7].

In 2017, a new influenza surveillance system based on the sentinel pharmacies was
developed in Catalonia, a region of Spain with 7.5 million inhabitants [8-10]. The objective
of the new surveillance system was to obtain information about the influenza epidemic
and influenza surveillance data not provided by traditional surveillance systems. The
activities developed by sentinel pharmacies are important to achieve high percentages of
influenza vaccination coverage for several reasons. First, the influenza surveillance data
collected by sentinel pharmacies can highlight the importance of influenza vaccination
among individuals aged 65 years or more and those with chronic conditions. Second,
pharmacists can develop health education activities to promote influenza vaccination in
the population and among individuals aged 65 years or more and those with chronic
conditions. Third, in the future, community pharmacies can administer influenza vaccines
in Spain [1,2].

The objectives of this study were: (1) to analyze the influenza surveillance data
obtained from sentinel pharmacies in the 2021—2022 influenza season and (2) to assess
the effectiveness of influenza vaccination among patients aged 65 years or more in the
2021-2022 influenza season.

2. Materials and Methods
2.1. Influenza-Like Illness Surveillance Based on Sentinel Pharmacies

Influenza surveillance information was collected from a representative sample of
community pharmacies in Catalonia. Sixty sentinel pharmacies were selected from the list
of community pharmacies of Catalonia in two phases [10]. In the first phase, a cluster and
population analysis were carried out to determine the number of community pharmacies
required to ensure the representativeness of the population to be monitored. In the second
phase, 60 community pharmacies were selected by taking into account the results of the
cluster and population analysis and the percentage of the total population of Catalonia in
each province.

The sentinel pharmacies participating in the study should detect and report all
influenza-like illness (ILI) patients attended during the influenza season (from week
40 of 2021 to week 20 of 2022) and collect socio-demographic and influenza-related health
information from ILI patients. The ILI cases were identified based on the European Centre
for Disease Prevention and Control (ECDC) case definition [11]: (1) sudden onset of symp-
toms; (2) fever; (3) at least one of three systemic symptoms: malaise, headache, muscle pain
(myalgia); and (4) at least one of three respiratory symptoms: cough, sore throat, short-
ness of breath. An anonymous questionnaire, accessible on-line, was used to collect the
following information from ILI cases: age and sex, ILI symptoms, medications dispensed
by pharmacies, previous medical visits, medications prescribed by physicians, negative
result for a COVID-19 detection test, derivation from the pharmacy to a primary heath care
center and influenza vaccination. The individuals were considered vaccinated during the
2021-2022 influenza season when they had received the influenza vaccine 14 days or more
before symptom onset.

The ILI cases reported by sentinel pharmacies were classified into two categories:
(1) ILI cases with a negative result for a COVID-19 detection test and (2) ILI cases that had
not undertaken a COVID-19 test. The COVID-19 tests included the antigen test and PCR
tests. The negativity to COVID-19 was confirmed by reviewing the official document or the
test result for self-administered tests and tests undertaken in the pharmacy. The sentinel
pharmacies did not report patients with COVID-19, a positive COVID-19 test, ILI patients
who were contacts of patients with COVID-19 or individuals with a positive COVID-19 test.



Vaccines 2022, 10, 2140

30f13

The influenza surveillance data obtained from sentinel pharmacies was assessed for
all ILI cases reported and for ILI cases with a negative result for a COVID-19 detection test.
The analysis carried out for ILI cases with a negative COVID-19 test avoids the potential
overestimation of ILI cases due to SARS-CoV-2 infections among ILI cases not undertaking
a COVID-19 detection test.

Verbal informed consent was obtained from all influenza-like patients or their parents
to participate in the study and collect sociodemographic and influenza-related health
information using an anonymous questionnaire. The study was approved by the Health
Department of Catalonia, the Public Health Agency of Catalonia and the Council of the
Pharmacists” Association of Catalonia.

2.2. Analysis of the Influenza-Like-Illness Activity

Weekly numbers of ILI cases reported by sentinel pharmacies were used to analyze
the influenza epidemic in the 2021-2022 influenza season. The absence of influenza epi-
demic activity during the 2021-2022 influenza season could be detected based on two
criteria: (1) Number of ILI cases reported per week during the 2021-2022 influenza season
lower than the epidemic threshold. (2) Mean number of ILI cases reported per week in
2021-2022 significantly lower than the mean number of cases reported per week during the
ILI/influenza epidemic periods detected in the 2017-2018, 2018-2019 and 2019-2020 in-
fluenza seasons using the same methodology.

The moving epidemic method (MEM) [8,12] was used to obtain the epidemic threshold,
in terms of ILI cases reported per week, for detecting epidemic activity during the 2021-2022
influenza season. The MEM-based thresholds by basal, moderate and intense epidemic
activity were determined using the influenza surveillance data collected during previous
influenza seasons with epidemic activity (2017-2020). ILI epidemic activity occurs when
the number of cases reported per week is higher than the epidemic threshold. The influenza
epidemic begins when the number of reported ILI cases is higher than the epidemic
threshold and finishes when it is again lower than the epidemic threshold.

The method used in this study to detect increased ILI activity and ILI epidemics
was validated by assessing the data obtained from sentinel pharmacies in the 2017-2018,
2018-2019 and 2019-2020 influenza seasons [8].

2.3. Influenza Vaccination Effectiveness

In Spain, influenza vaccination is recommended among individuals aged 65 years or
more [13]. The effectiveness of the influenza vaccination (VE) in preventing ILI among
individuals aged >65 years in the 2021-2022 season was calculated using the screening
method [14]. The influenza vaccination effectiveness (VE) was determined using the
formula: VE = (PV — PCV)/(PV (1 — PCV)). In this formula, PV is the influenza vaccination
coverage in individuals aged >65 years in Catalonia in the 2021-2022 influenza season and
PCYV is the proportion of ILI cases aged >65 years vaccinated against influenza.

2.4. Statistical Analysis

The percentages and their 95% confidence intervals were determined for qualitative
study variables in different groups. The Chi-square test (Fisher’s exact test when necessary)
and the odds ratios were used to compare percentages in different groups, considering a
p < 0.05 as statistically significant. The t test was used to compare the mean number of ILI
cases reported per week in the 2021-2022 influenza season with the mean number of ILI
cases reported in the 2017-2018, 2018-2019 and 2019-2020 influenza seasons. A p < 0.05
was considered as statistically significant. The statistical analysis was carried out using the
IBM-SPSS program (Version 18, IBM-SPSS, Chicago, IL, USA).
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3. Results
3.1. Influenza-Like-Illness Cases Reported by Sentinel Pharmacies

Fifty-three (88.3% participation rate) sentinel pharmacies reported 212 influenza-like
illness (ILI) cases with a negative result for a COVID-19 detection test and a total number
of 402 ILI cases. The distribution of sentinel pharmacies by province in 2022-22 was:
31 (58.4%) from Barcelona, 8 (13.5%) from Tarragona, 9 (17%) from Girona and 5 (9.6%)
from Lleida. The percentage of pharmacies in each province was not different from the
percentage of the total population of Catalonia in each province [10,15].

For the ILI cases with a negative COVID-19 test, 103 (48.6%) were men and 109 (51.4%)
were women (Table 1). The mean age of the ILI cases with a negative COVID-19 test was
38.4 years, 34.2 years in men and 42.2 years in women (p < 0.005). The percentage of ILI
cases with a negative COVID-19 test aged 15-64 years was significantly higher than that
for cases aged <15 years or >65 years (78.8% vs. 21.2%, p < 0.001). The OR for cases aged
15-64 years against cases aged <15 years or >65 years was 13.8 (95% CI: 8.6-21.9).

Table 1. Distribution of total influenza-like illness cases (ILI) and influenza-like illness cases with a
negative COVID-19 test reported by sentinel pharmacies in Catalonia (Spain) in the 2021-2022 in-
fluenza season.

Influenza-Like Illness Cases Reported by Sentinel Pharmacies in the
2021-2022 Influenza Season

Age Total ILI Cases ILI Cacsgi/vlvli)tﬁ; 'lli es%ative
No. % (95% CI) No. % (95% CI)
Both sexes
04 years 19 4.7 (2.5-6.9) 9 42 (1.3-7.2)
5-14 years 32 8.0 (5.2-10.7) 16 7.5 (3.8-11.3)
15-64 years 315 78.4 (74.2-82.5) 167 78.8 (73.0-84.5)
>65 years 36 8.9 (4.0-11.9) 20 9.4 (5.3-13.6)
Total 402 100 212 100
Men
04 years 13 9.8 (2.8-10.2) 7 6.8 (1.4-12.1)
5-14 years 18 6.5 (4.8-13.2) 9 8.7 (2.8-14.7)
15-64 years 157 73.9 (72.6-84.4) 81 78.6 (70.2-87.0)
>65 years 12 9.8 (2.5-9.5) 6 5.8 (0.8-10.8)
Total 200 100 103 100
Women
04 years 6 4.7 (0.4-5.6) 2 1.8 (0.2-6.5)
5-14 years 14 9.4 (3.2-10.7) 7 6.4 (1.4-11.5)
15-64 years 158 69.4 (72.3-84.2) 86 78.9 (70.8-87.0)
>65 years 24 16.5 (7.2-16.6) 14 12.8 (6.1-19.6)
Total 202 100 109 100

For all ILI cases reported by sentinel pharmacies, 200 (49.8%) were men and 202
(50.2%) were women (Table 1). The mean age for all ILI cases was 37.8 years, 35.5 years
in men and 40.1 years in women (p < 0.05). The percentage of ILI cases aged 15-64 years
was significantly higher than that for cases aged <15 years or >65 years (78.4% vs. 21.6%,
p <0.001). The OR for cases aged 15-64 years against cases aged <15 years or >65 years
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No. of ILI cases

was 13.1 (95% CI: 9.37-18.33). The distribution of ILI cases with a negative COVID-19 test
by age was similar to the distribution for all ILI cases.

3.2. Influenza-Like-Illness Epidemic Activity

The influenza epidemic threshold for the 2021-2022 influenza season, determined
using the MEM method and influenza surveillance data in the previous influenza seasons
with an influenza epidemic (2017-2020), was 29.79 ILI cases per week. The epidemic
thresholds for medium, high and very high epidemic activity were 51.63, 133.8 and 203.7 ILI
cases per week, respectively.

The study found a low ILI activity during the 2021-2022 influenza season based on
surveillance data obtained from sentinel pharmacies (Figure 1). The study found that the
influenza-like illness/influenza epidemic did not occur in the 2021-2022 influenza season
based on two criteria. First, the number of cases reported per week was lower than the
epidemic threshold of 29.79 for ILI cases with a negative COVID-19 test and for all ILI cases
(Figure 1). Second, the mean number of ILI cases with a negative COVID-19 test reported
per week in the 2021-2022 influenza season (6.4; SD: 3.6) was significantly lower than that
in the epidemic waves of 2017-2018 (72.8; SD: 38.7; p < 0.001), 2018-2019 (71.3; SD: 39.7;
p <0.001) and 2019-2020 (62.8; SD: 29.1; p < 0.001). The mean number of all ILI cases
reported per week (12.2; SD: 6.9) was also significantly lower than in the three epidemic
waves observed in prior influenza seasons (2017-2020).
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Figure 1. Number of influenza-like illness (ILI) cases reported per week in the 2021-2022 influenza
season and mean number of ILI cases reported per week in 2017-2020. The epidemic threshold for
the 2021-2022 influenza season was determined using the moving epidemic method (MEM) and
influenza surveillance data obtained from sentinel pharmacies for the 2017-2018, 2018-2019 and
2019-2020 influenza seasons [8].

At the end of the influenza season, the weekly numbers of ILI cases reported by
sentinel pharmacies were higher than during 2017-2020, but they were not higher than the
epidemic threshold (Figure 1).
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3.3. Influenza Vaccination Effectiveness

Next, 6.6% of the ILI patients with a negative COVID-19 test and 8% of all the ILI
patients reported by sentinel pharmacies had been vaccinated against influenza in the
2021-2022 influenza campaign (Table 2). Among individuals aged 65 years or more, the
influenza vaccination coverage was 30% in ILL cases with a negative COVID-19 test
and 30.5% in all ILI cases. The influenza vaccination coverage was significantly higher
in ILI cases with a negative COVID-19 test aged 65 or more years than in individuals
aged <65 years (30% vs. 5.7%, p < 0.005), with an OR of 7.05 (95% CI: 2.36-21.33). The
influenza vaccination coverage was also significantly higher in all ILI cases aged 65 years
or more than in those aged <65 years (30.5% vs. 3.7%, p < 0.001), with an OR of 11.95
(95% CI: 4.95-28.9).

Table 2. Influenza vaccination coverage in influenza-like illness (ILI) cases reported by sentinel
pharmacies and influenza vaccination effectiveness in individuals aged 65 years or more in Catalonia,
Spain, in the 20212022 influenza season.

Influenza Vaccination Coverage in ILI Cases Reported by Sentinel
Pharmacies and Influenza Vaccination Effectiveness

Age ILI Cases with a Negative

COVID-19 test Total ILI Cases
No. % (95% CI) n No. % (95% CI) n
0—4 years 0 0.0 (0.0-33.6) 9 0 0.0 (0.0-17.6) 19
5-14 years 1 6.3 (0.2-30.2) 16 1 3.1(0.1-16.2) 32
15-64 years 10 6.0 (2.1-9.9) 167 12 3.8 (1.5-6.1) 315
>65 years 6 30.0 (11.9-54.3) 20 11 30.5 (14.1-47.0) 36
Total 17 8.0 (4.1-11.9) 212 24 6.0 (3.5-8.4) 402
Vaccine
Effectiveness 76.0 (37.5-90.8) 75.4 (49.9-87.9)
(>65 years)

Six (29.4%) of the ILI patients with a negative COVID-19 test vaccinated against
influenza had received the influenza vaccine for the recommendation addressed to people
aged 65 years or more; two (11.8%) for the recommendation addressed to people with high
risk of influenza complications; three (17.6%) for the recommendation addressed to health
professionals; one (4.2%) for the recommendation addressed to caregivers of people with
high risk of influenza complications; and five (29.4%) had been vaccinated for personal
reasons. Among all the ILI patients vaccinated against influenza, 11 (45.8%) patients had
received the influenza vaccine for the recommendation addressed to people of 65 or more
years; 4 (16.7%) for the recommendation addressed to people with a high risk of influenza
complications; 3 (12.5%) for the recommendation addressed to health professionals; 1 (4.2%)
for the recommendation addressed to caregivers of people with high risk of influenza
complications; and 5 (20.8%) had been vaccinated for personal reasons.

The effectiveness of the influenza vaccination in individuals aged >65 years in prevent-
ing ILI with a negative COVID-19 test was 76% and the effectiveness in preventing ILI with
or without a negative COVID-19 test was 75.4% (Table 2). The effectiveness of influenza
vaccination was determined taking into account the influenza vaccination coverage in
individuals aged >65 years (64.1%) in Catalonia in the 2021-2022 influenza season [13].

The effectiveness of the influenza vaccination in individuals aged >65 years obtained
in this study for the 2020-2021 influenza season was higher than the effectiveness observed
in the 2018-2019 (51.4%), 2019-2020 (67.1%) and 2020-2021 (53.7%) influenza seasons [8,9],
although the differences were not statistically significant.
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3.4. Medications Dispensed and Prescribed to Influenza-Like Illness Patients

Sentinel pharmacies dispensed medications to 92.5% of the ILI patients with a negative
COVID-19 test, 89.3% in men and 96% in women (Table 3). The percentage of dispensation
to ILI cases ranged from 87.5% in individuals aged 5-14 years to 95% in those aged 65 years
or more. Nevertheless, the differences among age groups were not statistically significant.

Table 3. Percentage of dispensation and percentage of medications to influenza-like illness (ILI)
patients with a negative COVID-19 test in Catalonia (Spain) in the 2021-2022 influenza season.

Dispensation of Medications to ILI Prescription of Medications to ILI
Age Cases with a Negative COVID-19 Test  Cases with a Negative COVID-19 Test
No. % (950/0 CI) n No. % (950/0 CI) n
Both sexes
0—4 years 8 88.9 (51.8-99.7) 9 12 66.7 (29.9-92.5) 9
5-14 years 14 87.5 (61.6-98.4) 16 6 18.8 (4.0-45.6) 16
15-64 years 156 93.4 (89.3-97.5) 167 92 37.7 (30.1-43.4) 167
>65 years 19 95.0 (75.1-99.9) 20 12 45.0 (23.1-66.5) 20
Total 197 92.9 (89.2-96.6) 212 122 8.2 (31.4-45.0) 212
Men
0—4 years 6 85.7 (42.1-99.6) 7 8 57.1(18.4-90.1) 7
5-14 years 7 77.8 (40.0-97.2) 9 3 22.2 (2.9-60.0) 9
15-64 years 73 90.1 (83.0-97.2) 81 42 35.8 (24.7-46.9) 81
>65 years 6 100.0 (83.0-97.2) 6 6 66.7 (22.3-95.7) 6
Total 92 89.3 (82.9-95.8) 103 59 37.9 (28.0-47.7) 103
Women
0—4 years 2 100.0 (15.8-100) 2 4 100.0 (15.8-100) 2
5-14 years 7 100.0 (59.0-100) 7 3 14.3 (0.4-57.9) 7
15-64 years 83 96.5 (90.1-99.3) 86 50 39.5 (28.6-50.4) 86
>65 years 13 92.9 (66.1-99.5) 14 6 35.7 (12.8-64.9) 14
Total 105 96.3 (90.9-99.0) 109 63 38.5(28.9-48.1) 109

Four medications were dispensed to 20% of more of the ILI patients with a negative
COVID-19 test: paracetamol (76.4%), cough medications (31.6%), ibuprofen (21.7%) and
antihistamines (21.2%) (Table 4). Antibiotics were dispensed to 6.6% and oseltamivir to
0.5% of the ILI patients with a negative COVID-19 test.

The percentage of the ILI cases with a negative COVID-19 test that had received a
previous medical visit was 44.3%, 41.7% in men and 46.8% in women (Supplementary Mate-
rials Table S1). The physicians had prescribed medications to 38.2% of the ILI patients with
a negative COVID-19 test, 37.9% in women and 38.5% in men (Table 3). Five medications
were prescribed to 5% of more ILI patients: paracetamol (30.2%), ibuprofen (10.4%) cough
medication (9%), antihistamines (7.5%) and antibiotics (6.6%) (Table 4). Oseltamivir was
prescribed to 0.5% of the ILI patients with a negative COVID-19 test (Table 4).

The sentinel pharmacies dispensed medications to 93.8% of all ILI patients (with or
without a negative COVID-19 test), 94.6% in men and 93% in women (Supplementary
Materials Table S2). Four medications were dispensed to 20% of more of ILI patients: parac-
etamol (76.6%), cough medications (27.4%), antihistamines (22.1%) and ibuprofen (20%)
(Supplementary Materials Table S3). Antibiotics were dispensed to 4.7% and oseltamivir to
0.2% of the ILI patients.
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Table 4. Drugs dispensed by sentinel pharmacies and drugs prescribed by physicians to influenza-like
illness patients with a negative COVID-19 test in Catalonia (Spain) in the 2021-2022 influenza seasons.

Drugs Dispensed (1 = 212) Drugs Prescribed (n = 212)

Drug

No. % (95% CI) No. % (95% CI)

Paracetamol 162 76.4 (70.5-82.4) 64 30.2 (23.8-36.6)

Ibuprofen 46 21.7 (15.9-27.5) 22 10.4 (6.0-14.7)
Acetylsalicylic acid 1 0.5 (0.0-2.6) 0 0.0 (0.0-1.7)
Cough medication 67 31.6 (25.1-38.1) 19 9.0 (3.8-13.0)
Antihistamines 45 21.2 (14.5-27.0) 16 7.5(2.7-7.2)
Epinephrine 13 6.1 (2.7-9.6) 2 0.9 (0.1-3.4)
Antibiotic 14 6.6 (3.0-10.2) 14 6.6 (3.0-10.2)
Antiseptic 5 2.4 (0.8-5.4) 1 0.5 (0.0-2.6)
Mucolytic 10 4.7 (1.6-7.8) 8 3.8 (1.0-6.6)
Medicinal plants 5 2.4 (0.8-5.4) 1 0.6 (0.0-2.6)
Bronchodilator 5 2.4 (0.8-5.4) 3 1.4(0.3-4.1)
Anti-inflammatory 5 2.4 (0.8-5.4) 2 0.9 (0.1-3.4)
Oseltamivir 1 0.5 (0.0-2.6) 1 0.5 (0.0-2.6)

The physicians had prescribed medications to 30.2% of ILI patients with or without
a negative COVID-19 test, 29.5% in women and 31.2% in men (Supplementary Materials
Table S2). Four medications were prescribed to 5% of more of the ILI patients: paracetamol
(23.9%), ibuprofen (9.2%) cough medication (7.7%) and antihistamines (5.0%). Antibi-
otics were prescribed to 3.4% and oseltamivir to 0.2% of the ILI patients (Supplementary
Materials Table S3).

The percentages of dispensation of medications, paracetamol, oseltamivir and antibi-
otics in ILI patients with a negative COVID-19 test were similar to those for all ILI patients.

4. Discussion

The study found that influenza vaccination effectiveness in preventing ILI was high
among individuals aged 65 or more years and ILI epidemic activity did not increase
significantly during the 2021-2022 influenza season.

The lack of increased ILI activity during the 2021-2022 influenza season could be
explained by several factors. First, influenza vaccination among individuals aged 65 or over
was high in Catalonia (64.1%) and Spain (69.4%) during the 2021-2022 influenza season [13].
Second, the study found that influenza vaccination was 75-76% effective in preventing ILI
among patients aged 65 or more years. Third, COVID-prevention measures implemented
during 2022 must have been effective in preventing the transmission of influenza and
other respiratory viruses [16,17]. In Spain, wearing face masks and social distancing were
obligatory during 2022 in health centers, pharmacies, nursing homes, public transport,
indoor public places, schools, entertainment and places of workshop. Since 20 April 2022,
wearing face masks was obligatory only in health centers, pharmacies, nursing homes
and public transport. COVID-19 prevention measures applied during 2022 could have
contributed also to increase influenza vaccine effectiveness.

The influenza vaccination effectiveness found in this study was higher than that
found among individuals aged >6 months (34%, 95% CI: 19-46%) in the United States
of America [18,19]. Nevertheless, it is difficult to compare the effectiveness found in this
study with that found in the USA due to methodological, epidemiological and influenza
vaccination coverage differences. In the study carried out by the CDC, the effectiveness
was measured in terms of preventing medically attended laboratory-confirmed influenza
A, the sample studied included individuals aged 6 months or more attended in health
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centers and the vaccination effectiveness was determined using multivariable logistic
regression models adjusted for site, age, month of onset, self-rated general health status
and race/ethnicity [18]. During the 2021-2022 season, the influenza vaccination coverage
in individuals aged 65 years or more was 75% in the United States [19].

In this study, the effectiveness of the influenza vaccine was measured in terms of the
prevention of ILI. The main advantages of using ILI for assessing influenza vaccination
effectiveness are that it is easy to apply the ILI case definition in the pharmacy setting
and that the laboratory-confirmation of influenza requires biological sampling, time and
resources. The main disadvantage is that the effectiveness in preventing ILI must be lower
than for laboratory-confirmed influenza because other respiratory viruses are associated
with ILI [20]. Nevertheless, during the influenza epidemic wave, influenza is more frequent
than other respiratory pathogens among ILI patients [21].

In this study, the absence or lack of increased ILI epidemic activity during the
2021-2022 influenza season was detected based on two criteria: (1) The number of ILI
cases reported per week was lower than the MEM-based epidemic threshold during the
season. (2) The mean number of ILI cases reported per week by sentinel pharmacies was sig-
nificantly lower than the mean number of cases reported per week during the ILI/influenza
epidemic waves detected during 2017-2020 using the same methodology. The low number
of ILI cases reported by sentinel pharmacies in Catalonia in the 2021-2022 influenza season
was consistent with the low influenza activity detected by traditional influenza surveillance
systems. In Catalonia, in the 2021-2022 influenza season, the influenza incidence was lower
than 50 per 100.000 during the season except from week 11 to 19 of 2022 (peak of 121 per
100.000) and only 44 cases of influenza A were detected among 764 patients hospitalized
in sentinel hospitals due to severe acute respiratory infection [22,23]. The influenza wave
detected by other influenza surveillance systems at the end of the influenza season could
not be detected by the influenza surveillance system based on sentinel pharmacies for two
reasons: (1) The epidemic threshold for detecting influenza/ILI epidemics was determined
using data from prior influenza seasons (2017-2020) with influenza/ILI epidemics. (2) The
number and distribution of sentinel pharmacies in the territory could not be sufficient for
detecting small influenza/ILI waves. Nevertheless, the influenza wave observed at the end
of the season was not defined as an epidemic wave because the threshold for detecting an
influenza epidemic was not defined previously.

A low or absent influenza/ILI epidemic activity in the 20212022 influenza season
was also observed in other countries, based on different influenza surveillance systems. In
the USA, the weekly percentages of outpatient medical visits due to ILI (fever plus a cough
or sore throat) were lower than the basely threshold of 2.5% during the season except in
December 2021 (5%) and only 2.6% of the test performed by public health laboratories were
positive for influenza, whereas the positivity reached a peak of 26-30% in 2017-2020 [24].
In Denmark, the Influmeter influenza surveillance system including 10,000 participants
detected an ILI activity lower than the epidemic threshold during the season [25]. In Canada,
the Fluwatchers influenza surveillance system including 10,892 individuals detected weekly
percentages of individuals with coughs, which was lower than those detected during prior
influenza epidemics [26].

The results obtained in this study could not be affected by changes in health-seeking
behavior, based on the comparison of data on prior medical visits, dispensation of medi-
cations and prescription of medications in 2021-2022 and prior influenza seasons. Quite
similar percentages of ILI patients had received a prior medical visit in the 2021-2022 in-
fluenza season (34.8%) and in previous influenza seasons (31-38%) [8,9]. Quite similar
dispensation percentages were observed in the 2021-2022 influenza season (93.8%) and
in previous influenza seasons (94-98%) [8,9]. Paracetamol and cough medications were
dispensed to more than 25% of ILI patients in the 2021-2022 influenza season, while,
in the influenza seasons with epidemic activity, four medications (paracetamol, cough
medications, ibuprofen and antihistamines) were dispensed to more than 25% of the ILI
patients [8]. The dispensation of paracetamol in 2021-2022 (76.6%) was similar to that in the
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2017-2020 influenza seasons (72.4-83.8%) [8] and higher than in the 2020-2021 influenza
season (71.2%) [9]. The dispensation of oseltamivir in 2021-2022 (0.5%) was similar to
that in 2017-2020 (0.1-1%) [8] and higher than that in 20202021 (0%) [9]. The dispensa-
tion of antibiotics in 20212022 (6.6%) was similar to that in 2017-2020 (3.7-7.9%) [8] and
higher than that in 2020-2021 (2.8%) [9]. The physicians had prescribed medications to
30.3% of all ILI patients and 38.2% of ILI patients with a negative COVID-19 test in the
2021-2022 influenza season and to 31-38% in previous influenza seasons [8,9].

The results obtained in this study for the ILI epidemic activity, medications dispensed
and influenza vaccination effectiveness in the 2021-2022 influenza season could not be
affected by the SARS-CoV-2 pandemic for two reasons. First, the analysis carried out for ILI
cases with a negative COVID-19 test avoids the potential overestimation of ILI cases due to
SARS-CoV-2 infections among ILI cases not undertaking a COVID-19 detection test. Second,
the sentinel pharmacies did not report patients with COVID-19 or a positive COVID-19 test
and ILI patients who were contacts of patients with COVID-19 or individuals a positive
COVID-19 test.

In recent years, several influenza syndromic surveillance systems have been devel-
oped [27]. The Triple project-S-AGE assessing nine influenza syndromic surveillance
systems developed in Europe found that their success could explain by three factors: (1) Im-
plementation of subnational or regional influenza surveillance systems. (2) Utilization of
preclinical data collected before the laboratory confirmation of influenza. (3) Utilization
of no clinical information [28]. Another study comparing different influenza syndromic
surveillance systems found that their success could be explained by using data from
mild and moderate patients and from ILI patients without laboratory confirmation of in-
fluenza [29]. Several studies have found that drug sales data analysis could be a useful tool
for influenza surveillance [27]. Nevertheless, influenza surveillance systems based on drug
sales data analysis are complex and costly and they do not provide precise information
about ILI patients, medications dispensed and medications prescribed to ILI patients and
influenza vaccination effectiveness.

The involvement of community pharmacies in the prevention and detection of com-
municable diseases is becoming increasingly important [30-32]. Community pharmacies
are involved in the prevention and treatment of influenza by dispensing anti-influenza
medications and influenza vaccines, reviewing medications and drug interactions, sup-
porting primary health care and specialized services, providing screening tests, providing
protective masks and developing health education activities and administering influenza
vaccines [1-6,30].

Many European countries have introduced changes in legislation to expand the ac-
tivities related to the prevention and treatment of infectious diseases. In 2020, specially
trained pharmacists were involved in administering vaccines in twelve European countries
(Belgium, Norway, Germany, Greece, Ireland, Italy, Portugal, Denmark, France, Norway,
Switzerland and the United Kingdom) [32,33]. The main reason for implementing vacci-
nation activities in community pharmacies is that they can be important to achieve high
percentages of vaccination coverage among adolescents and adults and relieve pressure
on the rest of the healthcare system [4,5]. In the United States of America and the United
Kingdom, community pharmacies have administered COVID-19 vaccines [34,35].

Influenza surveillance and control activities developed by community pharmacies can
be important to achieve high percentages of influenza vaccination coverage and to provide
influenza-like illness surveillance data and influenza vaccination data complementary of
those provided by traditional influenza surveillance systems. Community pharmacists can
increase the influenza vaccination coverage by dispensing and administering influenza
vaccines and by developing health education activities [1-6]. The pharmacists serving
as established advocates and educators as well as qualified providers of vaccinations
have a significant role to play in promoting and supporting the influenza vaccination
uptake. A recent meta-analysis of randomized controlled trials and observational studies
found that vaccination programs with community pharmacies involvement as immunizers
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and advocators was associated with 14% significantly higher influenza vaccination rates
in the United States [4]. The activities developed by the sentinel pharmacies in Spain
are important to achieve high percentages of influenza vaccination coverage for several
reasons. First, the influenza surveillance data collected by sentinel pharmacies can highlight
the importance of influenza vaccination among individuals aged 65 years or more and
individuals with chronic conditions. Second, pharmacists can develop health education
activities to promote influenza vaccination in the population and among individuals aged
65 years or more and those with chronic conditions. Third, community pharmacies could
administer influenza vaccines.

The study has several limitations. First, fifty-three sentinel pharmacies reported
ILI cases to the influenza surveillance information system in the 2021-2022 influenza
season. More consistent results could have been obtained with a higher number of sentinel
pharmacies participating in the study. Nevertheless, 53 sentinel pharmacies could be
sufficient to detect the influenza activity, based on the analysis of influenza surveillance
data collected in previous influenza seasons [8,9]. Second, the number of ILI cases reported
by sentinel pharmacies could be lower than the real number if pharmacies were not able
to detect all ILI cases among attended persons. Nevertheless, it should be necessary to
develop a complex and costly study to assess the exact number of ILI patients attended
by sentinel pharmacies during the influenza season. Third, 52.7% of ILI cases reported by
sentinel pharmacies were negative for COVID-19 detection tests. The number of ILI cases
with a negative COVID-19 test could be higher if COVID-19 detection tests had been used
to detect SARS-CoV-2 infections among all the ILI cases attended by sentinel pharmacies.
Nevertheless, the sentinel pharmacies did not have resources for using COVID-19 detection
tests in all ILI cases and this limitation was solved by assessing influenza surveillance data

collected from sentinel pharmacies for all the ILI cases and for the ILI cases with a negative
COVID-19 test.

5. Conclusions

The study found a high influenza vaccine effectiveness in preventing ILI among indi-
viduals aged 65 years or more and that ILI epidemic activity did not increase significantly
during the 2021-2022 influenza season in Catalonia (Spain), based on surveillance data
collected by sentinel pharmacies. The sentinel pharmacies provided influenza surveillance
data complementary to those provided by traditional influenza surveillance systems.
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