
www.landesbioscience.com Human Vaccines & Immunotherapeutics 115

Human Vaccines & Immunotherapeutics 9:1, 115–121; January 2013; © 2013 Landes Bioscience

REVIEW REVIEW

Burden of Seasonal Influenza in Adults 
18 to 59 Years of Age

Seasonal influenza is a threat to public health, particularly in 
older adults (≥ 65 y), children up to 5 y of age, pregnant women 
and people with certain chronic diseases and conditions.1 In 
the United States, influenza is estimated to cause 1.4 to 16.7 
deaths per 100,000 persons.2 Globally, influenza is estimated to 
cause three to five million cases of severe illness and 250,000 to 
500,000 deaths each year.3 Most deaths and hospitalizations due 
to influenza are in high-risk groups.3-7

Although influenza rarely causes hospitalization and death in 
healthy non-elderly adults, it produces significant morbidity in 
this group.8 In non-elderly adults, common symptoms are ini-
tial fever and chills, which can be accompanied or followed by 
headache, sore throat, dry cough, nasal discharge, loss of appe-
tite, hoarseness, chest congestion, fatigue, malaise and muscle, 
abdominal, chest and joint pain. Gastrointestinal complaints can 
also occur but are less common in this group than in children. 
Recovery can take up to one week,9 and approximately 1 in 10 
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Seasonal influenza in healthy working-age adults accounts for 
a substantial part of the socioeconomic burden of this disease. 
Intanza® 9 μg (sanofi pasteur) is a microneedle-delivered 
intradermal trivalent inactivated influenza vaccine approved 
in 2009 for the prevention of seasonal influenza in adults 18 to 
59 y of age. The microneedle system reliably and reproducibly 
delivers the vaccine to the dermis. Clinical studies show that 
Intanza® 9 μg is as immunogenic and as well tolerated in 
working-age adults as a reference intramuscular trivalent 
inactivated vaccine. Local reactions to Intanza® 9 μg, mainly 
erythema, are transient, mostly mild or moderate, and do not 
affect acceptability. Intanza® 9 μg is considered satisfactory 
by at least 95% of both vaccinees and prescribers, especially 
because of the short needle and rapid administration. Because 
Intanza® 9 μg offers an alternative to intramuscular vaccines, it 
might help increase influenza vaccine coverage rates.
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non-elderly adults suffer from influenza-related complications, 
especially bronchitis, sinusitis, rhinitis and otitis media.10 More 
serious but relatively rare complications include pneumonia, 
bacterial superinfections, exacerbation of asthma and cardiac, 
neurological and cerebrovascular complications.8 Each episode of 
laboratory-confirmed influenza results in 1.5 to 4.9 working days 
lost,11 and vaccine-preventable influenza causes as much as 740 
work days lost per 1,000 person-years in working-age adults.12 
Overall, loss of productivity and missed work days caused by 
influenza are estimated to represent one-fifth to one-third of the 
annual economic loss from influenza.13,14 For example, in 2003, 
lost work and work productivity resulted in $17 billion of $84 
billion in influenza-related costs in the US.13

Influenza Vaccination Efficacy in Adults 
18 to 59 Years of Age

Several studies have examined vaccine efficacy in working-age 
adults (18 to 59 y of age) within and outside the workplace. A 
systematic review in 2010 reported that vaccine efficacy (capacity 
of the vaccines to prevent influenza A or B and its complications) 
in healthy adults is around 75% when the vaccine and circulating 
strains are well-matched,15 and meta-analysis of data from ran-
domized trials estimated the efficacy of trivalent influenza vac-
cine (TIV) to be 59% (95% confidence interval, 51% to 67%) 
against PCR- or culture-confirmed influenza in adults 18 to 65 y 
of age.16 Studies directly comparing the efficacy of TIV and live 
attenuated influenza vaccine in adults have generated conflicting 
results and do not demonstrate a clear advantage of one vaccine 
over the other.17

In working-age adults in the US, influenza vaccination has 
been reported to reduce lost work days by 32% to 43% and visits 
to physicians’ offices by 42% to 44%.18,19 Another study in the 
US found that in working adults 50 to 64 y of age, vaccination 
reduces days with decreased ability to perform activities, work 
days lost and days working while ill with influenza-like illness 
by more than 60%.20 In addition, the PRISMA study found that 
influenza vaccination prevented 78% of deaths, 87% of hospital-
izations and 26% of general practitioner visits in high-risk adults 
between the ages of 18 and 64 y.21 Cost-effectiveness model-
ing indicates that in adults under 50 y of age, vaccination is the 
most cost-effective means of preventing influenza and is more 
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Intradermal Vaccination

Until recently, seasonal influenza vaccines have been adminis-
tered by intramuscular (IM) injection. Offering alternatives to IM 
injection might help improve vaccination coverage. Intradermal 
(ID) vaccination is one alternative. The immunogenicity of vac-
cines delivered via the ID route is thought to be enhanced by the 
high density of dermal dendritic cells in the skin and by efficient 
lymphatic drainage via the skin’s rich microvascular network.38,39 
Current understanding of the cellular response to intradermal 
vaccination was summarized in a 2011 review by Combadiere 
and Liard.40 Following injection into the skin, resident antigen-
presenting cells, especially epidermal keratinocytes, Langerhans 
cells and dermal dendritic cells, capture and are activated by 
vaccine antigens, leading to their migration through the dermis 
and eventually to the draining lymph nodes. Recruited innate 
immune cells in the skin also capture the antigens or are activated 
via Toll-like receptors and nucleotide-binding domain leucine-
rich repeat receptors. In addition, small vaccine components (< 
400 nm) can be passively transported to the secondary lymphoid 
organs via the microvascular and lymphatic networks. In the 
draining lymph nodes, antigen-presenting cells present the anti-
gens to CD4+ and CD8+ T cells and to B cells. This activates the 
T cells, leading to proliferation and differentiation into effector 
and then memory cells, and induces the clonal expansion and 
activation of B cells in germinal centers. Effector T and B cells 
also migrate to the vaccination zone where they eliminate vaccine 
antigens and differentiate into memory T and B cells. In sum-
mary, memory T and B cells generated in the draining lymph 
nodes and periphery following intradermal vaccination provide 
long-term immunity against the targeted antigen.

ID vaccination has been studied since the early 1930s,41 and its 
use for the prevention of seasonal influenza was first described later 
the same decade.42 The ID route is effective for a variety of anti-
gens and has been most extensively studied for influenza, hepatitis 
B and rabies.43 ID vaccination has recently attracted great interest 
because of technical advances that now make it easy and routine.

Several efforts have been made to develop ID influenza vac-
cines in the hope of improving immune responses in elderly adults 
or frail individuals or to provide an alternative to IM vaccina-
tion.44 Until recently, ID injection had to be performed using the 
Mantoux method, in which the surface of the skin is stretched 
and the tip of a 27-gauge needle is inserted.45 This method can 
give inconsistent results, is technically difficult to perform and 
can be painful for the vaccinee.39 However, the development 
of safe, effective and reproducible microinjection systems have 
recently made routine ID administration feasible.46

Intanza® 9 μg: An Intradermal Split-Virion TIV 
Delivered by Microinjection for Adults 

18 to 59 y of Age

Intanza® 9 μg is an ID split-virion TIV delivered with the BD 
Soluvia™ microinjection system (Becton Dickinson),47 an opti-
mized single-use system. The microinjection system consists of 
a prefilled 0.5 ml glass syringe fitted with a 30 gauge, short-bevel 

cost-effective than treatment post-infection.22 Finally, because 
infected working-age adults might be able to transmit influenza 
to more vulnerable individuals, vaccination of adults 18 to 59 y 
may benefit other age or risk groups that they come into contact 
with.

Influenza Vaccination Coverage in Adults 
18 to 59 Years of Age

Many countries now aim at increasing vaccine coverage not only 
in older adults, children and other at-risk groups but also in work-
ing-age adults. In 2010, the US Centers for Disease Control and 
Prevention Advisory Committee on Immunization Practices rec-
ommended universal influenza vaccination for all persons ≥ 6 mo 
of age,23 and their objectives for 2020, stated in the Department 
of Health and Human Services “Healthy People 2020,” are to 
reach an influenza vaccination coverage of 80% in non-institu-
tionalized working-age adults without high-risk conditions and 
90% in all adults institutionalized or with high-risk conditions.24 
A universal influenza immunization program has also been in 
place in Ontario, Canada since 2010.25 In other countries, there 
are currently no specific recommendations for influenza immu-
nization coverage in healthy working-age adults, although in 
2003, the World Health Organization recommended that cov-
erage rates for all persons with underlying diseases reach 75% 
by 2010,26 a target officially adopted in 2009 by the European 
Union for the 2014/2015 influenza season.27

Despite expanded recommendations and the projected sav-
ings from them, influenza vaccination coverage remains below 
these targets. In European countries, influenza vaccination cov-
erage during the 2007/2008 influenza season varied from 10% to 
29% in the general population and 11% to 56% in non-elderly 
individuals with chronic illness.28 In the United States, the most 
recently reported seasonal influenza vaccination coverage rates 
(2010/2011 influenza season) were 30% in adults 18 to 49 y, 46% 
in adults 50 to 64 y and 69% in adults 65 y and older.29

The most common reasons for the low influenza vaccine 
uptake are mistaken assumptions by consumers, including per-
ceived resistance to influenza and fear of contracting influenza 
from the vaccine, followed by not having previously considered 
vaccination and not having a recommendation from the family 
doctor to be vaccinated.28,30-33 A survey of healthcare providers 
found that, in addition to these factors, consumers tend to be 
concerned by lack of insurance coverage and a fear of needles.33 
An Israeli study found fear of needles in 1 in 5 travelers visiting a 
travel health clinic, suggesting that fear of injections might inter-
fere with the receipt of vaccines,34 and a European survey found 
that 1 in 4 households would be encouraged to be vaccinated if 
there were other ways of receiving the vaccine other than injec-
tion with a needle.35 Surveys of vaccination behavior and accep-
tance in Australia, Argentina, Turkey and the Czech Republic in 
2010–2011 found that not feeling at risk of catching the flu and 
not being encouraged by medical professionals to be vaccinated 
are the two main reasons for missing influenza vaccinations and 
that direct communication from physician is the most effective 
reminder to be vaccinated.36,37
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HI titer] in more than 40% of vaccinees, a post-vaccination vs. pre-
vaccination geometric mean titer ratio > 2.5 and a post-vaccination 
HI titer ≥ 40 (i.e., seroprotective) in at least 70% of vaccinees.54

A 3 y phase II trial (NCT00703651) compared the immuno-
genicity of the TIV administered using the microinjection system 
or administered IM (i.e., Vaxigrip) in adults 18 to 59 y of age.55 
Subjects received the final version of Intanza 9  μg only during 
the third year of the study. The third-year results showed that 
Intanza 9 μg induced a non-inferior immune response compared 
with the IM reference vaccine and met the CPMP criteria for all 
three viral strains (Table 2).54 These findings were confirmed in 
a second phase II trial (NCT00258934).56 This second phase II 
study also showed that one year after vaccination, antibody titers 
with Intanza 9 μg remained above baseline and were similar to 
those obtained with the IM reference.

Arnou et al. recently reported results from a phase III study 
of Intanza 9 μg in 2,225 adults 18 to 59 y (NCT00383539) 
(Table 2).57 The results confirmed that Intanza 9 μg induces sim-
ilar immunogenicity as Vaxigrip and that it meets CPMP criteria 
for all three vaccine strains. The study also showed equivalent 
immunogenicity of three lots of the ID vaccine.

Safety and Tolerability of Intanza 9 μg in Adults 
18 to 59 y of Age

The two phase II studies and the recent phase III study also 
examined the safety and tolerability of Intanza 9 μg in adults 
18 to 59 y of age.55-57 No treatment-related serious adverse events 

microneedle that protrudes 1.5 mm from a depth-
limiting tip (Fig. 1).47 The microinjection needle 
inserts perpendicularly to the skin, which improves 
the reliability of ID vaccine delivery. The system 
also includes a shield that covers the needle after 
injection, avoiding accidental needle-stick injuries 
to healthcare workers and preventing needle reuse. 
Preclinical studies using pig dermis, a model for 
human skin, showed that, even with little or no 
previous experience by the vaccine administrator, 
the microinjection system delivered vaccine into 
the dermis 91% of the time.47 Clinical evaluation 
showed that ID injection with the microinjection 
system is technically easy to perform, with nearly 
100% of successful injections even for practitioners 
with no experience with the microinjection device.47 
An echographic study in adults indicated that the 
1.5 mm microneedle of Intanza should deliver the 
vaccine into the dermis and not into the subdermal 
blood vessels or nerves, regardless of the subject’s 
sex, age, ethnicity or body mass index.48

Intanza 9 μg contains A/H1N1, A/H3N2 and 
B strains at 9 μg hemagglutinin per strain and is 
manufactured with the same quality and using 
the same method (with the exception of a con-
centration step) as Vaxigrip® (sanofi pasteur), an 
IM split-virion TIV that has been used for more 
than 45 y and has an established record of safety 
and efficacy at preventing seasonal influenza.12,49 In 2009, the 9 
μg dosage of Intanza (also marketed under the name IDflu®) was 
approved in Europe for adults 18 to 59 y of age and the 15-μg dos-
age was approved for adults 60 y of age and older.50,51 Fluzone® ID 
(sanofi pasteur), approved in the US in 2011 for adults 18 to 64 y of 
age, is another ID split-virion TIV containing 9 μg hemagglutinin 
per strain and delivered with the Soluvia microinjection system.52,53 
However, Fluzone ID is tested and licensed separately and is not 
considered equivalent to Intanza. Therefore, the remainder of this 
review discusses only data for Intanza 9 μg. Reviews of Fluzone ID 
and Intanza 15 μg have been previously published.50,52

Immunogenicity of Intanza 9 μg in Adults 
18 to 59 y of Age

The immunogenicity of Intanza 9 μg in adults 18 to 59 y of age 
has been assessed in two phase II and one phase III randomized, 
multicenter clinical trials. The type of study, number of subjects, 
clinical trial registry number and dates the studies were performed 
are summarized in Table 1 and the immunogenicity results for 
these trials are shown in Table 2. These studies compared Intanza 
9 μg to an IM reference, which contains 15 μg HA of each of the 
three influenza strains. Immunogenicity in all of these clinical tri-
als was measured by hemagglutination inhibition (HI) assay. The 
European Medicines Agency Committee for Proprietary Medicinal 
Products (CPMP) requires that vaccines used in adults 18 to 59 y 
induce seroconversion [post-vaccination HI titer ≥ 40 in pre-vacci-
nation seronegative subjects or a significant (≥ 4-fold) increase in 

Figure 1. The Intanza 9 μg system. (A) Features of the Intanza 9 μg system. The enlarged 
area shows images of the microinjection needle and a regular IM needle. (B) ID injection 
with the Intanza 9 μg system.
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Intanza 9 μg was approved for the prevention of seasonal influ-
enza in all adults 18 to 59 y of age by the European Medicines 
Agency in 2009.58 It is now available in more than 40 countries 
in the northern and southern hemispheres. Intanza 9 μg comes 
as a 0.1 ml suspension in a prefilled, single-use microinjection 
syringe. The Intanza unit can be stored at 2°C to 8°C protected 
from light for up to 1 y.59 Contraindications to Intanza 9 μg 
include hypersensitivity to the vaccine ingredients and fever or 
acute infection at the time of vaccination. Intanza 9 μg can be 
given at the same time as other vaccines by using separate limbs.

Acceptability Studies

During the phase III study of Intanza 9 μg, a validated, self-
administered questionnaire was used to help determine whether 
injection site reactions affect vaccine acceptability.60 This ques-
tionnaire, called VAPI© for Vaccinees’ Perception of Injection, 
was developed based on interviews with vaccinees to assess accep-
tance of influenza vaccination by the ID and IM routes.61 Of 
1679 vaccinees receiving Intanza 9 μg, 97% considered injection 
site pain and other local reactions to be totally or very acceptable 
and 94% were not bothered or were only a little bothered by 
the vaccination.60 Moreover, 96% considered the vaccine to be 
totally or very acceptable. Also, 98% reported that their sleep and 
arm movements were not at all or only a little bothered. Overall 
perception of Intanza 9 μg was good, with 96% reporting to be 
satisfied or very satisfied with the injection system and 95% will-
ing to be revaccinated.

were reported in any of these trials, and similar rates of solicited 
systemic reactions (Table 3), severe systemic reactions and unso-
licited adverse reactions were reported for the ID 9 μg vaccine 
and the IM reference. One exception was myalgia, which was 
reported to be more frequent with the IM vaccine in the second 
phase II56 and in the phase III study.57 The most common solic-
ited systemic reaction was headache, which occurred in 14% to 
33% of subjects in all trials. Severe systemic reactions were rare, 
occurring in less than 3% of vaccinees with either the ID or the 
IM vaccine.

In the safety database used for approval of Intanza 9 μg in 
Europe, injection-site reactions occurred in 92.7% of 2,384 
adults 18 to 59 y of age.58 In the individual clinical trials, injec-
tion site pain was reported by 38% to 43% of the subjects vac-
cinated with Intanza 9 μg and was generally mild (Table 3). 
This is similar to the frequency with the IM reference (37% 
to 48%).55-57 Other injection site reactions, including erythema, 
swelling, induration and pruritus, also generally mild, were more 
frequent with Intanza 9 μg than with the IM reference. This is 
not surprising because the inflammatory process induced by ID 
vaccination occurs just below the skin surface and therefore can 
be easily seen and felt, whereas with IM vaccination, the inflam-
matory process begins deep in the muscle. Finally, all injection 
site reactions to Intanza 9 μg peaked one day after vaccination 
and resolved within 3 to 4 d without treatment. Collectively, the 
clinical trial data show that Intanza 9 μg is well tolerated and 
that it has a similar systemic safety profile as the IM reference.

Approval and indications for Intanza 9 μg

Table 1. Clinical studies in which Intanza 9 μg was evaluated in adults 18 to 59 y of age

Clinical trial registration no. Influenza season Phase Number of subjects Reference

NCT00703651 2005/06 (year 3 of 3)a II 828 Beran et al. 200955

NCT00258934 2005/06 II 978 Leroux-Roels et al. 200856

NCT00383539 2006/07 III 2255 Arnou et al. 201057

aThe final version of Intanza 9 μg was used only in the last year of this 3-y study.

Table 2. Immunogenicity of Intanza 9 μg and the IM reference vaccine (Vaxigrip) in adults 18 to 59 y of age

Study Measure
Strain A/H1N1 Strain A/H3N2 Strain B

ID 9 μg IM 15 μg ID 9 μg IM 15 μg ID 9 μg IM 15 μg

NCT00703651 
(Year 3)

Seroprotection (%) 90.7 [83.6;95.5] 91.3 [84.2;96.0] 100.0 [96.6;100.0] 99.0 [94.8;100.0] 83.3 [74.9;89.8] 81.4 [72.4;88.4]

Seroconversion (%) 14.8 [8.7;22.9] 18.3 [11.4;27.1] 60.2 [50.3;69.5] 45.2 [35.4;55.3] 24.1 [16.4;33.3] 19.6 [12.4;28.6]

GMT ratio 2.0 [1.7;2.4] 2.1 [1.7;2.5] 4.6 [3.8;5.6] 3.5 [2.8;4.4] 2.3 [1.9;2.7] 2.3 [1.9;2.8]

NCT00258934

Seroprotection (%) 92.4% [89.3;94.9] 88.8% [85.3;91.8] 99.7% [98.6;100.0] 98.7% [97.0;99.6] 90.6% [87.2;93.3] 85.5% [81.5;88.8]

Seroconversion (%) 74.3% [69.7;78.7] 70.4% [65.6;74.9] 85.1% [81.2;88.5] 79.2% [74.8;83.1] 76.4% [71.9;80.6] 73.5% [68.8;77.8]

GMT ratio 16.2 [13.7;19.2] 13.8 [11.6;16.4] 28.2 [23.7;33.5] 20.7 [17.5;24.4] 12.1 [10.5;13.8] 10.84 [9.56;12.29]

NCT00383539

Seroprotection (%) 87.2 [85.2;89.0] 86.2 [82.6;89.3] 93.5 [92.0;94.8] 95.4 [93.0;97.2] 72.9 [70.4;75.3] 74.8 [70.4;78.8]

Seroconversion (%) 57.5 [54.7;60.2] 56.4 [51.6;61.1] 66.5 [63.8;69.0] 69.3 [64.7;73.6] 56.7 [54.0;59.4] 60.8 [56.0;65.4]

GMT ratio 9.17 [8.33;10.1] 9.71 [8.19;11.5] 11.5 [10.4;12.7] 11.2 [9.58;13.1] 6.39 [5.96;6.84] 6.63 [5.90;7.46]

Values are means with 95% confidence intervals in brackets. As described in the CPMP Note for Guidance,54 seroprotection was defined as a HI titer ≥ 
40, seroconversion as a post-vaccination HI titer ≥ 40 in seronegative subjects or a ≥ 4-fold increase in HI titer, and GMT ratio as the ratio of post-vacci-
nation HI GMT to pre-vaccination HI GMT. GMT, geometric mean titer.
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III questionnaire show that ID vaccination for seasonal influenza 
using Intanza 9 μg is well accepted both by adult vaccinees and 
prescribers.

Conclusions and Future Directions

Intanza 9 μg, approved first in 2009 in the European Union for 
adults 18 to 59 y of age, has equivalent immunogenicity as the 
IM reference vaccine, Vaxigrip. Except for an increase in certain 
injection-site reactions with Intanza 9 μg, tolerability is similar. 
Local reactions to Intanza 9 μg are transient, mostly mild or 
moderate, and do not affect acceptability. Intanza 9 μg is well 
accepted by both vaccinees and prescribers, especially because of 
benefits inherent to the microinjection system. Because Intanza 
9 μg offers an alternative to IM injection, it might help increase 
influenza vaccine coverage rates, although further studies are 
needed to confirm this possibility and to assess consumer prefer-
ence. Furthermore, the effectiveness of Intanza 9 μg in prevent-
ing influenza in working-age adults has not been reported and 
remains to be confirmed.
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Results have been very similar in post-marketing surveys. In 
Australia and Argentina during the 2010 southern hemisphere 
influenza season, 98% of vaccinees were satisfied or very satisfied 
with Intanza 9 μg, and 95% reported they preferred to receive the 
same vaccination next year.36 Vaccinees reported that the main rea-
sons for satisfaction were that the injection was considered mini-
mally painful and that the vaccination was quickly administered. 
In addition, 85% of prescribers were satisfied or very satisfied with 
Intanza 9 μg. A second survey reported the opinions of adults ≥ 
18 y of age in the Czech Republic and adults 18 to 59 y of age in 
Turkey during the 2010/2011 northern hemisphere influenza. It 
found that 96% of vaccinees were satisfied or very satisfied with 
Intanza and 94% would prefer to receive the same vaccination next 
year.37 The study also found that 95% of vaccine prescribers were 
satisfied or very satisfied with the intradermal vaccine and 83% 
preferred intradermal over intramuscular vaccination.

A survey in France and Germany performed in 2009 exam-
ined the willingness of physicians to prescribe and individuals to 
be vaccinated with Intanza.62 In both countries, the majority of 
physicians (87% in France and 94% in Germany) found Intanza 
9 μg appealing, and most (73% and 61%, respectively) reported 
that they preferred to prescribe Intanza 9 μg over conventional 
IM vaccination. Intanza was also considered favorably by the 
general public; 90% in both countries found Intanza appealing, 
and most vaccinated for influenza during the previous influenza 
season (75% in Germany and 71% in France) reported prefer-
ring to receive Intanza rather than the conventional IM vaccine 
the following year. Overall, both physicians and the general public 
considered the thin, short needle as the most important benefit 
of Intanza. Collectively, the results of the surveys and the phase 

Table 3. Percentage of clinical trial subjects 18 to 59 y of age with solicited reactions within 7 d of vaccination with Intanza 9 μg and the IM reference 
vaccine (Vaxigrip)

NCT00703651 (Year 3) NCT00258934 (year 1) NCT00383539

Reaction Intanza® 9 μg Vaxigrip® Intanza® 9 μg Vaxigrip® Intanza® 9 μg Vaxigrip®

Solicited injection site reactions 75.8 45.5 94.3 [92.1;96.1] 49.5 [44.4;54.6] 92.2 [90.9;93.4] 66.3 [61.7;70.7]

Erythema 65.6 12.2 86.8 [83.7;89.4] 11.5 [8.5;15.1] 84.4 [82.6;86.0] 25.5 [21.5;29.8]

Swelling NR NR 65.2 [61.2;69.1] 8.1 [5.6;11.3] 61.9 [59.6;64.1] 20.7 [17.0;24.8]

Induration 39.7 12.0 63.5 [59.4;67.4] 12.8 [9.6;16.5] 60.8 [58.5;63.1] 26.1 [22.1;30.5]

Pain 43.1 37.1 38.1 [34.1;42.2] 38.8 [33.9;43.9] 43.1 [40.8;45.5] 48.4 [43.7;53.2]

Pruritus 28.9 7.6 36.3 [32.4;40.4] 4.4 [2.6;7.0] 44.8 [42.5;47.2] 13.1 [10.1;16.6]

Ecchymosis 3.3 3.2 3.1 [1.9;4.9] 2.6 [1.3;4.7] 10.0 [8.6;11.5] 9.9 [7.3;13.1]

Edema 35.9 8.0 NR NR NR NR

Solicited systemic reactions 29.4 24.6 45.3 [41.2;49.5] 49.7 [44.6;54.9] 44.4 [42.1;46.8] 47.9 [43.1;52.6]

Fever 2.4 0.5 3.5 [2.1;5.3] 3.6 [2.0;6.0] 3.9 [3.0;4.9] 3.4 [1.9;5.5]

Asthenia 17.9 12.7 NR NR NR NR

Headache 16.5 13.9 33.2 [29.4;37.2] 30.2 [25.7;35.1] 29.2 [27.1;31.3] 30.0 [25.7;34.5]

Arthralgia 6.2 2.0 NR NR NR NR

Myalgia 11.2 10.0 19.7 [16.6;23.2] 29.4 [24.9;34.3] 23.5 [21.6;25.6] 29.5 [25.3;34.0]

Shivering 8.4 7.6 6.6 [4.7;8.9] 8.6 [6.0;11.9] 9.4 [8.1;10.9] 7.4 [5.2;10.3]

Increased sweating 6.7 6.1 NR NR NR NR

Malaise 4.3 5.4 14.5 [11.8;17.7] 17.2 [13.5;21.3] 18.2 [16.4;20.1] 19.4 [15.8;23.4]

Values are means with 95% confidence intervals (where available) in brackets. NR, not reported.
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