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ABSTRACT
Safety surveillance is required for each season’s influenza vaccines to rapidly detect and evaluate potential
new safety concerns before the peak period of immunization. Here we report the results of an enhanced
passive safety surveillance for a trivalent split-virion inactivated influenza vaccine (IIV3; Vaxigrip®), an
intradermal version of this vaccine (IIV3-ID; Intanza® 15 µg), and a recently licensed quadrivalent version
(IIV4; VaxigripTetraTM) during the 2017/18 influenza season in the UK and Republic of Ireland. The primary
objective was to determine the rates of adverse reactions (ARs) occurring within 7 days following routine
vaccination. Between September and November 2017, 979 safety report cards were distributed to vaccinees
receiving IIV3-ID, 1005 to those receiving IIV3, and 957 to those receiving IIV4. At least one AR was reported
by 28 participants (2.9%) vaccinated with IIV3-ID, 14 participants (1.4%) vaccinated with IIV3, and 20
participants (2.1%) vaccinated with IIV4. The most frequent ARs were injection-site reactions and headache.
One participant vaccinated with IIV3-ID reported two suspected serious ARs (dyskinesia and a shock
symptom), although these could not be confirmed as vaccine-related. Rates of ARs for IIV3 and IIV3-ID for
2017/18 did not differ from the 2016/17 rates. For IIV4, in its first season since licensure, AR frequencies were
similar to those in the Summary of Product Characteristics. In conclusion, no changewas found compared to
the known or expected AR rates for IIV3, IIV3-ID, or IIV4 during the 2017/18 season.
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Introduction

Seasonal influenza vaccination is recommended to older adults
and other at-risk populations in many countries.1 The vaccine
strains are often changed from season to season in response to
antigenic changes in circulating viruses. Since 2014, the European
Medicines Agency (EMA) has required enhanced safety surveil-
lance for all seasonal influenza vaccines, and specific guidance has
been produced by the EMA’s Pharmacovigilance Risk Assessment
Committee (PRAC).2 This surveillance is intended to rapidly
detect and evaluate potential new safety concerns before the
peak period of immunization. Safety concerns may be signaled
by increased rates of reactogenicity or allergic events compared to
those expected or measured from the previous season’s vaccine.
Increases in these rates might indicate a potential formore serious
risks as exposure to the vaccine increases.2

Enhanced passive safety surveillance (EPSS) is a type of
enhanced surveillance design that is encouraged by the EMA.2

EPSS increases adverse event reporting by combining passive
surveillance with clinical services that encourage patients and
healthcare professionals to report adverse events.3 These improve-
ments have been shown to reduce the under-reporting of adverse
events that often occurs in routine pharmacovigilance systems.3–5

An intramuscularly administered trivalent split-virion
inactivated influenza vaccine (IIV3; Vaxigrip®, Sanofi
Pasteur) has been available since 1968 for individuals aged
6 months and older.6 An intradermally administered version

(IIV3-ID; Intanza® 15 µg, Sanofi Pasteur) was licensed in 2009
and is indicated for individuals aged 60 years and older.7 The
results of EPSS have been previously published for these two
vaccines during the Northern Hemisphere (NH) 2016/17 and
2015/16 influenza seasons.8,9

Most recently, an intramuscularly administered quadriva-
lent split-virion influenza vaccine (IIV4; VaxigripTetraTM,
Sanofi Pasteur) was licensed in Europe in 2016 for individuals
aged 3 years and older.10 Its indication has since been
extended to children from 6 months of age in many countries.
Because it has only recently been licensed, IIV4 was not
included in previous EPSS studies.8,9 Here, we describe the
EPSS results for these three vaccines during the NH 2017/18
influenza season and compare them with the NH 2016/17
season rates for IIV3 and IIV3-ID and with reference safety
information for IIV4.

Results

Exposure data

Between September 20 and November 3, 2017, 12 healthcare
professionals in the UK and one healthcare professional in the
Republic of Ireland distributed 979 safety report cards for IIV3-
ID, 1005 for IIV3, and 957 for IIV4 (Table 1). Because of errors
made during distribution, the target of 1000 safety report cards
was not met for IIV3-ID and IIV4. The EPSS covered one batch
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of IIV3-ID, nine batches of IIV3, and eight batches of IIV4.
Almost all participants (98.2%) vaccinated with IIV3 or IIV4
were aged ≥18 years and all participants vaccinated with IIV3-ID
were aged ≥60 years, consistent with its indication.

Safety data

IIV3-ID
Seventy-seven ARs were reported by 28 participants (2.9%) vac-
cinated with IIV3-ID over the EPSS period, most of which were
reported within 7 days of vaccination (Tables 1 and 2). The
reported ARs included 37 adverse events of interest (AEIs), the
most frequent of which were at the vaccination site (inflamma-
tion, pruritus, reaction, and erythema). Most AEIs were mild or
moderate in severity (Table S1). Themost frequent suspected ARs
not considered AEIs were oropharyngeal pain and hyperhidrosis.

Two suspected serious ARs (dyskinesia and a shock symp-
tom) were reported by a 74-year-old female participant. She also
experienced rhinorrhea, eye pain, asthenopia, dysuria, feeling of
body temperature change, ocular hyperemia, feeling cold, feel-
ing abnormal, and limb discomfort. All of these events were
considered non-serious ARs. Although referred to her physi-
cian, the participant did not seek consultation for these events,
no diagnosis could be made, and a causal relationship with
IIV3-ID could not be excluded. The participant was reported
to be recovering from the ARs during the last contact made.

Overall, AR and AEI rates for IIV3-ID during the 2017/18
season were similar to those reported in the previous influ-
enza season (Table 2).

IIV3
Forty ARs were reported by 14 participants (1.4%) vaccinated
with IIV3 (Table 2). All ARs with known onset (n = 30)
occurred within 7 days of vaccination (Table 1). The reported
ARs included 17 AEIs, the most frequent of which were
inflammation at the vaccination site and headache (Table 2).
The most frequent suspected ARs not considered AEIs were

lethargy, oropharyngeal pain, and hyperhidrosis. No serious
ARs were reported. No ARs were reported in participants
aged from 6 months to 17 years.

AR and AEI rates for IIV3 during the 2017/18 season were
comparable to those reported during the previous influenza
season (Table 2).

IIV4
Fifty-six ARs were reported by 20 subjects (2.1%) vaccinated
with IIV4 (Table 3). All ARs with known onset (n = 39)
occurred within 7 days of vaccination (Table 1). The reported
ARs included 25 AEIs, the most frequent of which were
headache, fever, and vaccination-site inflammation (Table 3).
The most frequent suspected ARs not considered AEIs were
fatigue and oropharyngeal pain. No serious ARs were
reported after vaccination with IIV4. No ARs were reported
in the ten participants aged 3 to 17 years.

The frequency categories determined from the reported ARs
did not differ from those documented in the Summary of
Product Characteristics (SmPC) for IIV4, except that for parti-
cipants aged ≥65 years, lethargy was one frequency category
higher during 2017/18 (“uncommon”) than the corresponding
AR term documented in the SmPC (“rare”) (Table 3).

Discussion

Early influenza vaccine safety surveillance aims to identify
potential new safety concerns as soon as possible, before the
peak period of mass immunization.2 As in previous EPSS
studies,8,9 no safety issues were observed during the NH 2017/
18 influenza season in participants receiving IIV3-ID or IIV3.
Similarly, for IIV4, the EPSS showed no difference between the
reported rates of ARs and those expected based on clinical trial
data. The most common ARs for the three vaccines were mild
and transient injection-site reactions, headache, and fever, which
are frequently reported for these and other influenza
vaccines.6,10,11 As reported elsewhere,11 injection-site reactions

Table 1. Overall frequencies of suspected adverse reactions (ARs) and adverse events of interest (AEIs) occurring within 7 days by
vaccine and age group.

Participants reporting ≥1 AR #ARs Participants reporting ≥1 AEIa #AEIsa

Safety report cards distributed n % (95% CI) n % n % (95% CI) n %

IIV3-ID
≥60 y 977 27 2.8 (1.7, 3.8) 71 7.3 21 2.1 (1.2, 3.1) 36 3.7
Total 979b 27 2.8 (1.7, 3.8) 71 7.3 21 2.1 (1.2, 3.1) 36 3.7

IIV3
6 mo−5 y 7 0 0.0 (−) 0 0.0 0 0.0 (−) 0 0.0
6−12 y 13 0 0.0 (−) 0 0.0 0 0.0 (−) 0 0.0
13−17 y 6 0 0.0 (−) 0 0.0 0 0.0 (−) 0 0.0
18−65 y 326 5 1.5 (0.5, 3.5) 9 2.8 4 1.2 (0.3, 3.1) 6 1.8
>65 y 653 8 1.2 (0.4, 2.1) 21 3.2 5 0.8 (0.3, 1.8) 7 1.1
Total 1005 13 1.3 (0.6, 2.0) 30 3.0 9 0.9 (0.3, 1.5) 13 1.3

IIV4
3−5 y 0 0 0.0 (−) 0 0.0 0 0.0 (−) 0 0.0
6−12 y 4 0 0.0 (−) 0 0.0 0 0.0 (−) 0 0.0
13−17 y 6 0 0.0 (−) 0 0.0 0 0.0 (−) 0 0.0
18−65 y 276 5 1.8 (0.6, 4.2) 12 4.3 4 1.4 (0.4, 3.7) 7 2.5
>65 y 671 13 1.9 (0.9, 3.0) 27 4.0 10 1.5 (0.6, 2.4) 12 1.8
Total 957 18 1.9 (1.0, 2.7) 39 4.1 14 1.5 (0.7, 2.2) 19 2.0

Abbreviations: IIV3, trivalent split-virion inactivated influenza vaccine; IIV3-ID, intradermally administered trivalent split-virion inacti-
vated influenza vaccine; IIV4, quadrivalent split-virion inactivated influenza vaccine; −, not reported

a AEIs were defined according to the Pharmacovigilance Risk Assessment Committee2
b Two participants had ages outside the indicated age range; neither reported an AR during the surveillance period
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were more frequent among participants receiving IIV3-ID,
although the reported rate was lower than that listed in the
SmPC.12 An increased frequency of injection-site reactions is
expected for intradermal vaccination compared to intramuscular
injection,13 probably due to higher, more localized antigen deliv-
ery and higher concentrations of immune cells in the skin.14

Oneparticipant reported two serious suspectedARs, dyskinesia
and a shock symptom, after vaccination with IIV3-ID. The
reported symptoms were not consistent with a diagnosis of ana-
phylactic or anaphylactoid shock, and therefore are not considered

severe allergic reactions. A causal relationship between these ser-
ious ARs and the vaccine could not be confirmed.

This EPSS was based on spontaneous, near real-time report-
ing using safety report cards. This study design, reinforced by
communicating to participants the importance of reporting ARs,
can increase reporting rates in passive surveillance systems.15

Nevertheless, under- or differential reporting can still occur
because reporting remains spontaneous, as noted in similar
surveillance system designs.3,16–18 A further limitation was that
slightly fewer than the targeted 1000 safety report cards were

Table 2. Frequencies of all adverse reactions (ARs) for IIV3-ID and IIV3 reported during the 2017/18 EPSS and comparison with the frequencies reported during the
2016/17 EPSS.

ARs

IIV3-ID IIV3

2017/18 (N = 979) 2016/17 (N = 1000) 2017/18 (N = 1005) 2016/17 (N = 962)

n % (95% CI) n % (95% CI) n % (95% CI) n % (95% CI)

Participants reporting ≥1 suspected AR 28 2.9 (1.8, 3.9) 21 2.1 (1.2, 3.0) 14 1.4 (0.7, 2.1) 17 1.8 (0.9, 2.6)
Participants reporting ≥1 AEI 22 2.2 (1.3, 3.2) 17 1.7 (0.9, 2.5) 10 1.0 (0.4, 1.6) 12 1.2 (0.5, 1.9)
Suspected ARsa 77 7.9 103 10.3 40 4.0 59 6.1
AEIsa, b 37 3.8 44 4.4 17 1.7 28 2.9

Headache 1 0.1 (0.0, 0.6) 6 0.6 (0.1, 1.1) 3 0.3 (0.1, 0.9) 4 0.4 (0.1, 1.0)
Feeling of body temperature change 2 0.2 (0.0, 0.7) 0 0.0 (0.0, 0.4) − − − −
Malaise 1 0.1 (0.0, 0.6) 6 0.6 (0.1, 1.1) 2 0.2 (0.0, 0.7) 4 0.4 (0.1, 1.0)
Nausea − − − − 2 0.2 (0.0, 0.7) 0 0.0 (0.0, 0.4)
Vaccination site erythema 3 0.3 (0.1, 0.9) 6 0.6 (0.1, 1.1) − − − −
Vaccination site inflammation 10 1.0 (0.4, 1.7) 3 0.3 (0.1, 0.9) 6 0.6 (0.1, 1.1) 0 0.0 (0.0, 0.4)
Vaccination site pruritus 6 0.6 (0.1, 1.1) 2 0.2 (0.0, 0.7) − − − −
Vaccination site reaction 3 0.3 (0.1, 0.9) 1 0.1 (0.0, 0.6) − − − −

Other ARsb

Asthenopia 2 0.2 (0.0, 0.7) 0 0.0 (0.0, 0.4) − − − −
Inflammation 2 0.2 (0.0, 0.7) 0 0.0 (0.0, 0.4) − − − −
Lethargy 1 0.1 (0.0, 0.6) 0 0.0 (0.0, 0.4) 2 0.2 (0.0, 0.7) 1 0.1 (0.0, 0.6)
Nasopharyngitis 2 0.2 (0.0, 0.7) 1 0.1 (0.0, 0.6) − − − −
Oropharyngeal pain 3 0.3 (0.1, 0.9) 8 0.8 (0.2, 1.4) 2 0.2 (0.0, 0.7) 1 0.1 (0.0, 0.6)
Rhinorrhea 2 0.2 (0.0, 0.7) 4 0.4 (0.1, 1.0) − − − −
Hyperhidrosis 3 0.3 (0.1, 0.9) 0 0.0 (0.0, 0.4) 2 0.2 (0.0, 0.7) 0 0.0 (0.0, 0.4)

Abbreviations: AEI, adverse event of interest; CI, confidence interval; IIV3, trivalent split-virion inactivated influenza vaccine; IIV3-ID, intradermally administered
trivalent split-virion inactivated influenza vaccine; −, none reported

a Since the proportion of total reported ARs and AEIs could theoretically be >100%, 95% CIs were not calculated
b Only ARs reported in ≥2 participants in NH Season 2017/18 are shown

Table 3. Frequencies of all adverse reactions (ARs) reported for IIV4 during the 2017/18 EPSS and comparison with the frequency categories listed in the SmPC.

18–65 y (N = 276) >65 y (N = 671)

2017/18 2017/18

n % (95% CI) Category SmPCd category n % (95% CI) Category SmPCd category

Participants reporting ≥1 suspected AR 5 1.8 (0.6, 4.2) 15 2.2 (1.1, 3.4)
Participants reporting ≥1 AEI 4 1.4 (0.4, 3.7) 12 1.8 (0.8, 2.8)
Suspected ARsa 13 4.7 43 6.4
AEIsa, b 7 2.5 18 2.7

Feverc 1 0.4 (0.0, 2.0) Uncommon Common 2 0.3 (0.0, 1.1) Uncommon Uncommon
Headache 2 0.7 (0.1, 2.6) Uncommon Very common 5 0.7 (0.2, 1.7) Uncommon Very common
Vaccination site inflammation 1 0.4 (0.0, 2.0) Uncommon Mixede 2 0.3 (0.0, 1.1) Uncommon Mixede

Malaise 1 0.4 (0.0, 2.0) Uncommon Very common 1 0.1 (0.0, 0.8) Uncommon Common
Myalgia 0 0.0 (−) − Very common 2 0.3 (0.0, 1.1) Uncommon Very common

Other ARsb

Fatigue 1 0.4 (0.0, 2.0) Uncommon Uncommon 2 0.3 (0.0, 1.1) Uncommon Uncommon
Feeling hot 0 0.0 (−) − − 2 0.3 (0.0, 1.1) Uncommon −
Pain 1 0.4 (0.0, 2.0) Uncommon − 1 0.1 (0.0, 0.8) Uncommon −
Nasopharyngitis 0 0.0 (−) − − 2 0.3 (0.0, 1.1) Uncommon −
Pain in extremity 1 0.4 (0.0, 2.0) Uncommon − 1 0.1 (0.0, 0.8) Uncommon −
Dizziness 0 0.0 (−) − Rare 2 0.3 (0.0, 1.1) Uncommon Uncommon
Lethargy 0 0.0 (−) − Rare 2 0.3 (0.0, 1.1) Uncommon Rare
Oropharyngeal pain 0 0.0 (−) − − 3 0.4 (0.1, 1.3) Uncommon −
Rhinorrhea 0 0.0 (−) − − 2 0.3 (0.0, 1.1) Uncommon −

Abbreviations: AEI, adverse event of interest; CI, confidence interval; IIV4, quadrivalent split-virion inactivated influenza vaccine; PRAC, Pharmacovigilance Risk
Assessment Committee; SmPC, Summary of Product Characteristics; −, not reported

a Since the proportion of total reported ARs and AEIs could theoretically be >100%, 95% CIs were not calculated
b Only ARs reported in ≥2 participants in NH Season 2017/18 are shown
c Includes feeling of body temperature change or pyrexia
d Frequencies: very common (≥10%); common (≥1% to <10%); uncommon (≥0.1% to <1%); rare (≥0.01% to <0.1%); very rare (<0.01%)
e Pain (very common; ≥10%), erythema and swelling (common; ≥1% to <10%), warmth (uncommon; ≥0.1% to <1%)
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distributed to participants receiving IIV3-ID and IIV4, although
the small difference was unlikely to affect the conclusions.
However, children and adolescents receiving IIV3 and IIV4
were poorly represented, possibly due to several sites overesti-
mating their potential to vaccinate younger age groups within
the short surveillance period. An additional factor could have
been that intranasally administered live attenuated influenza
vaccine is recommended for children in the UK.19 A final limita-
tion was that only one batch of IIV3-ID could be included,
because no further batches were released in the UK during the
surveillance period.

Overall, the EPSS results suggested no clinically significant
change in the safety of the three vaccines for the NH 2017/18
season. In addition, the 2017/18 EPSS provides some of the
first real-world post-marketing safety data for IIV4, from its
first season in routine clinical practice. These results are
important for encouraging influenza vaccination among
healthcare professionals and persons at greater risk of influ-
enza complications.

Patients and methods

Study design

This was a multicenter, non-interventional EPSS conducted
between September and November 2017 in the UK and
Republic of Ireland. The primary objective was to determine
the rates of suspected ARs occurring within 7 days following
routine vaccination with IIV3 (Vaxigrip, also called
Inactivated Influenza Vaccine [split virion] BP; Sanofi
Pasteur), IIV3-ID (Intanza 15 µg; Sanofi Pasteur), or IIV4
(VaxigripTetra, also called Quadrivalent influenza vaccine
[split virion, inactivated]; Sanofi Pasteur) during the NH
2017/18 influenza season. Secondary objectives were to esti-
mate rates of suspected ARs by age group; estimate rates of
serious suspected ARs; and compare the rates of suspected
ARs with those recorded in the previous 2016/17 NH influ-
enza season or, for IIV4, with the AR frequencies documented
in the SmPC. The study was approved by the local indepen-
dent ethics committees and conducted in accordance with the
Declaration of Helsinki, Good Epidemiological Practice, and
the European Network of Centres for Pharmacoepidemiology
and Pharmacovigilance. Informed consent was not required
because the EPSS relied on routine pharmacovigilance and
voluntary spontaneous reporting.

Vaccine formulations

The 2017/18 vaccine strains used for IIV3 and IIV3-ID were
A/Michigan/45/2015 (H1N1)pdm09, A/Hong Kong/4801/
2014 (H3N2), and B/Brisbane/60/2008. IIV4 included these
three strains plus the additional B lineage strain B/Phuket/
3073/2013.

Study conduct and data collection

Healthcare professionals were selected based on their capacity
to provide influenza vaccination to the different age groups,
their experience in performing EPSS, and their willingness to

participate and vaccinate with the study vaccines. Healthcare
professionals distributed paper safety report cards to indivi-
duals (or for participants aged <18 years, their parents or legal
guardians) vaccinated with IIV3, IIV3-ID, or IIV4, and
recorded the vaccination information for each participant
daily using an electronic data capture system (eClinicalOS,
Clinical Leader, PA, US). Participants were instructed to
report any suspected ARs, especially those occurring in the
first 7 days, by calling a dedicated local toll-free telephone
number provided on the safety report card. ARs reported by
each participant were collected using an Information Request
Management System and were confirmed by a structured
telephone interview as described previously.8,9 All events
reported spontaneously by participants or healthcare profes-
sionals were considered as suspected ARs (i.e., vaccine-
related) unless the participants specifically stated that they
believed the events were unrelated or that a causal relation-
ship could be excluded. No causality assessment was
requested from the participants or healthcare professionals.
The start of the EPSS coincided with the start of routine
influenza vaccination for the NH influenza season 2017/18
by the selected study sites. The EPSS ended when 1000 safety
report cards per vaccine had been distributed (+ 2 weeks for
patient reporting) or 2 months after the first vaccinations
(including 6 weeks for safety report card distribution +
2 weeks for patient reporting), whichever came first.

Population size

The current interim guidance on EPSS for seasonal influenza
vaccines in the EU requires the system to be able to detect
ARs normally expected to be common (i.e., with a frequency
≥ 1%).2 To provide a > 99% probability of collecting ≥ 1
report of a given common AR, 1000 safety report cards per
vaccine were targeted for distribution.

Statistical analysis

For each vaccine, the rates of ARs and AEIs at the end of the
surveillance period were calculated as the number of partici-
pants who reported ARs or AEIs and the total number of ARs
or AEIs reported as numerators and the number of safety
report cards distributed as the denominator. ARs were
coded with Medical Dictionary for Regulatory Activities
(MedDRA) terminology (version 20.1). AEIs were as listed
in the PRAC guidance.2 Two-sided 95% confidence intervals
(CIs) were calculated as described previously8,9 using SAS®
version 9.4 (SAS Institute, Cary, NC, USA). For IIV3 and
IIV3-ID, comparisons assessed if the current AR rates were
greater or not than the upper limit of the 95% CI for those
reported in the NH influenza season 2016/17. For IIV4, fre-
quency categories were determined from the rates of ARs
(very common, ≥10%; common, ≥1% to <10%; uncommon,
≥0.1% to <1%; rare, ≥0.01% to <0.1%; very rare, <0.01%) and
compared with the documented frequency categories in the
SmPC. Analyses were descriptive, and no confirmatory
hypothesis testing was performed.

HUMAN VACCINES & IMMUNOTHERAPEUTICS 2157



Acknowledgments

Medical writing was provided by Dr. Jonathan Pitt (4Clinics, Paris, France)
and funded by Sanofi Pasteur. The authors would like to thank all the
participants, physicians, and nurses who participated in the EPSS in the
United Kingdom and the Republic of Ireland, and IQVIA for providing
operational support during the study.

Disclosure of potential conflicts of interest

S.G.B., A.L.C., C.E. and A.M. are full-time employees at Sanofi Pasteur. The
institutions where T.C. and K.B. work were paid by Sanofi Pasteur to perform
the study.

Funding

This study was funded by Sanofi Pasteur.

ORCID

Annick Moureau http://orcid.org/0000-0002-5306-2833

References

1. World Health Organization. Vaccines against influenza WHO
position paper - November 2012. Wkly Epidemiol Rec. 2012;87
(47):461–76.

2. European Medicines Agency. Pharmacovigilance risk assessment
committee (PRAC). Interim guidance on enhanced safety surveil-
lance for seasonal influenza vaccines in the EU. London; 2014 April
10 [accessed 2018May 28]. http://www.ema.europa.eu/docs/en_GB/
document_library/Scientific_guideline/2014/04/WC500165492.pdf.

3. Clothier HJ, Selvaraj G, Easton ML, Lewis G, Crawford NW,
Buttery JP. Consumer reporting of adverse events following
immunization. Hum Vaccin Immunother. 2014;10(12):3726–30.
doi:10.4161/hv.34369.

4. Clothier HJ, Crawford NW, Kempe A, Buttery JP. Surveillance of
adverse events following immunisation: the model of SAEFVIC,
Victoria. Commun Dis Intell Q Rep. 2011;35:294–98.

5. Alicino C, Merlano C, Zappettini S, Schiaffino S, Della Luna G,
Accardo C, Gasparini R, Durando P, Icardi G. Routine surveillance
of adverse events following immunization as an important tool to
monitor vaccine safety. Hum Vaccin Immunother. 2015;11(1):91–94.
doi:10.4161/hv.34360.

6. Haugh M, Gresset-Bourgeois V, Macabeo B, Woods A, Samson SI.
A trivalent, inactivated influenza vaccine (Vaxigrip(R)): summary of
almost 50 years of experience and more than 1.8 billion doses dis-
tributed in over 120 countries. Expert Rev Vaccines. 2017;16
(6):545–64. doi:10.1080/14760584.2017.1324302.

7. Ansaldi F, Durando P, Icardi G. Intradermal influenza vaccine
and new devices: a promising chance for vaccine improvement.
Expert Opin Biol Ther. 2011;11(3):415–27. doi:10.1517/147-
12598.2011.557658.

8. Bricout H, Chabanon AL, Souverain A, Sadorge C, Vesikari T,
Caroe TD. Passive enhanced safety surveillance for Vaxigrip and
Intanza 15 µg in the United Kingdom and Finland during the
northern hemisphere influenza season 2015/16. Euro Surveill.
2017;22:18. doi:10.2807/1560-7917.es.2017.22.18.30527.

9. Chabanon AL, Bricout H, Ballandras C, Souverain A, Caroe TD,
Butler KM. Report from enhanced safety surveillance of two
influenza vaccines (Vaxigrip and Intanza 15 µg) in two
European countries during influenza season 2016/17 and compar-
ison with 2015/16 season. Hum Vaccin Immunother. 2018;14
(2):378–85. doi:10.1080/21645515.2017.1405882.

10. Gresset-Bourgeois V, Leventhal PS, Pepin S, Hollingsworth R,
Kazek-Duret MP, De Bruijn I, Samson SI. Quadrivalent inacti-
vated influenza vaccine (VaxigripTetra). Expert Rev Vaccines.
2018;17(1):1–11. doi:10.1080/14760584.2018.1407650.

11. Moro PL, Harrington T, Shimabukuro T, Cano M, Museru OI,
Menschik D, Broder K. Adverse events after Fluzone (R)
Intradermal vaccine reported to the Vaccine Adverse Event
Reporting System (VAERS), 2011–2013. Vaccine. 2013;31
(43):4984–87. doi:10.1016/j.vaccine.2013.08.001.

12. Pasteur S. Intanza 15 μg - SmPC. 2017 Sept 14 [accessed 2018
July 3]. https://www.medicines.org.uk/emc/product/6550/smpc.

13. Durando P, Alicino C, Alberti M, Sticchi L, Turello V, Marensi L,
Caiazzo AL, Panico MG, Giugliano F, Parlato A, et al. Acceptance
and safety of the intradermal influenza vaccine among the elderly
in Italy: an on-field national study. Adv Ther. 2012;29(4):312–26.
doi:10.1007/s12325-012-0012-1.

14. Icardi G, Orsi A, Ceravolo A, Ansaldi F. Current evidence on
intradermal influenza vaccines administered by Soluvia licensed
micro injection system. Hum Vaccin Immunother. 2012;8
(1):67–75. doi:10.4161/hv.8.1.18419.

15. Zhou W, Pool V, Iskander JK, English-Bullard R, Ball R, Wise RP,
Haber P, Pless RP, Mootrey G, Ellenberg SS, et al. Surveillance for
safety after immunization: Vaccine Adverse Event Reporting
System (VAERS)–United States, 1991–2001. MMWR Surveill
Summ. 2003;52:1–24.

16. Pillsbury AJ, Glover C, Jacoby P, Quinn HE, Fathima P,
Cashman P, Leeb A, Blyth CC, Gold MS, Snelling T, et al.
Active surveillance of 2017 seasonal influenza vaccine safety: an
observational cohort study of individuals aged 6 months and older
in Australia. BMJ Open. 2018;8(10):e023263. doi:10.1136/bmjo-
pen-2018-023263.

17. de Lusignan S, Dos Santos G, Byford R, Schuind A, Damaso S,
Shende V, McGee C, Yonova I, Ferreira F. Enhanced safety
surveillance of seasonal quadrivalent influenza vaccines in english
primary care: interim analysis. Adv Ther. 2018. doi:10.1007/
s12325-018-0747-4.

18. Clothier HJ, Crawford NW, Russell M, Buttery JP. Adverse events
following vaccination of older people may be under-reported.
Med J Aust. 2017;207:301–02.

19. Public Health England. Flu plan: winter 2017/18. London; 2017
March [accessed 2018 May 28]. https://www.gov.uk/government/
uploads/system/uploads/attachment_data/file/600532/annual_flu_
plan_2017to2018.pdf.

2158 S. GANDHI-BANGA ET AL.

http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2014/04/WC500165492.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2014/04/WC500165492.pdf
http://dx.doi.org/10.4161/hv.34369
http://dx.doi.org/10.4161/hv.34360
http://dx.doi.org/10.1080/14760584.2017.1324302
http://dx.doi.org/10.1517/14712598.2011.557658
http://dx.doi.org/10.1517/14712598.2011.557658
http://dx.doi.org/10.2807/1560-7917.es.2017.22.18.30527
http://dx.doi.org/10.1080/21645515.2017.1405882
http://dx.doi.org/10.1080/14760584.2018.1407650
http://dx.doi.org/10.1016/j.vaccine.2013.08.001
https://www.medicines.org.uk/emc/product/6550/smpc
http://dx.doi.org/10.1007/s12325-012-0012-1
http://dx.doi.org/10.4161/hv.8.1.18419
http://dx.doi.org/10.1136/bmjopen-2018-023263
http://dx.doi.org/10.1136/bmjopen-2018-023263
http://dx.doi.org/10.1007/s12325-018-0747-4
http://dx.doi.org/10.1007/s12325-018-0747-4
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/600532/annual_flu_plan_2017to2018.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/600532/annual_flu_plan_2017to2018.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/600532/annual_flu_plan_2017to2018.pdf

	Abstract
	Introduction
	Results
	Exposure data
	Safety data
	IIV3-ID
	IIV3
	IIV4


	Discussion
	Patients and methods
	Study design
	Vaccine formulations
	Study conduct and data collection
	Population size
	Statistical analysis

	Acknowledgments
	Disclosure of potential conflicts of interest
	Funding
	References

