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a b s t r a c t

Objectives: We explored the influence of coadministration on safety and immunogenicity of the most
common travellers' vaccine hepatitis A (HepA) and the pneumococcal conjugate vaccine (PCV) increas-
ingly used both at home and before travel.
Methods: Volunteers aged �18 years (n ¼ 305) were randomly assigned 1:1:1 into three groups
receiving: 13-valent PCV (PCV13) þ HepA, PCV13, or HepA. Anti-pneumococcal IgG concentrations,
opsonophagocytic activity (OPA) titres, and total hepatitis A antibody (anti-HAV) concentrations were
measured before and 28 ± 3 days after vaccination. Adverse events (AEs) were recorded over 4 weeks.
Results: After vaccination, the anti-HAV geometric mean concentration was significantly lower in the
PCV13þHepA than the HepA group: 34.47 mIU/mL (95% CI: 26.42e44.97 mIU/mL) versus 72.94 mIU/mL
(95% CI: 55.01e96.72 mIU/mL), p < 0.001. Anti-HAV �10 mIU/mL considered protective was reached by
71 of 85 (83.5%) in the PCV13þHepA group versus 76 of 79 (96.2%) in the HepA group, p 0.008. The
increases in anti-pneumococcal IgG and OPA levels were comparable in the PCV13þHepA and PCV13
groups, apart from a bigger rise in the PCV13þHepA group for serotype 3 (one-way ANOVA: serotype 3
IgG p 0.010, OPA p 0.002). AEs proved more frequent among those receiving PCV13 than HepA, but
simultaneous administration did not increase the rates: �one AE was reported by 45 of 56 (80.4%) PCV13,
43 of 54 (79.6%) PCV13þHepA, and 25 of 53 (47.2%) HepA recipients providing structured AE data.
Discussion: Coadministration of HepA and PCV13 did not cause safety concerns, nor did it impact the
patients' response to PCV13, apart from serotype 3. However, coadministered PCV13 significantly
impaired antibody responses to HepA. Marianna Riekkinen, Clin Microbiol Infect 2023;29:1553
© 2023 The Author(s). Published by Elsevier Ltd on behalf of European Society of Clinical Microbiology
and Infectious Diseases. This is an open access article under the CC BY license (http://creativecommons.

org/licenses/by/4.0/).
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Introduction

With international travel growing (in 2019, 685 million visitors
to low-/middle-income countries [1]), pre-travel healthcare has
become one of the few places wheredapart from providing travel
vaccinesdbasic immunization status is updated. Simultaneous
administration of several vaccines is awell-established practice, yet
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data on the impacts of coadministration on immune responses
remain limited.

We studied coadministration of the most commonly given
travellers' vaccine HepA with PCV13 which most adults have not
received [2]. Apart from providing protection against invasive
pneumococcal disease, PCVs can to a growing extent be considered
as travel vaccines [3,4]: (a) severe pneumococcal infections are
preceded by colonization of upper respiratory tract; (b) resistant
pneumococci are increasingly common in many countries
rendering travellers at risk of colonization by resistant strains; (c)
PCV vaccination can prevent pneumococcal colonization; (d) severe
pneumococcal infection may have an abrupt onset; (e) many low-/
middle-income countries cannot provide quickly accessible high-
standard healthcare to handle severe, life-threatening pneumo-
coccal infections. PCVs could be administered to immunocompe-
tent adults as single dose [5] at pre-travel appointments. Of
concern, however, is possible immune interference upon coad-
ministration of glycoconjugated and other vaccines [3,6,7].

For long-lasting immunity, two inactivated hepatitis A vaccine
doses administered at 0, 6e12 (18) months are required [8e11]. For
travellersdwho tend to visit clinics just shortly before departur-
edshort-term protection afforded by the first HepA dose is
considered sufficient [8,10].

Providing PCV13 together with HepA at pre-travel visits would
be practical yet, up until this disclosure, data on coadministration
among adults have been lacking.

Methods

Study design

This phase IV binational, open-label, randomized, parallel-group,
two-centre study evaluated safety and immunogenicity of coad-
ministered PCV13 and HepA. The research was conducted from 24
August 2013 to 28 October 2019 at the Travel Clinic of Aava Medical
Centre, the Meilahti Vaccine Research Centre MeVac, Helsinki Uni-
versity Hospital, University of Helsinki, Finland, and the Depart-
ment of Infectious Diseases, M€alar Hospital, Eskilstuna, Sweden.

The protocol was approved by regional ethics committees and
Finnish and Swedish Medicines Agencies (EUDRA CT 2012-003484-
22), and the study was recorded in the Clinical Trials Register
(clinicaltrials.gov NCT01926860). All participants provided written
informed consent.

Primary and secondary objectives/endpoints

Primary outcome/endpoint: demonstrating the impact of
coadministration on immune response to PCV13measured as levels
of serotype-specific anti-pneumococcal serum antibodies and their
opsonophagocytic activity (OPA) (PCV13 versus PCV13þHepA
group) and interpreted as rates of seroprotection.

Secondary outcome/endpoint: demonstrating the impact of
coadministration on immune response to HepA measured as levels
of total hepatitis A serum antibodies (HepA versus PCV13þHepA
group) and interpreted as rates of seroprotection.

Study population, randomization, and blood sampling

Adults aged �18 years with general good health, no immuno-
suppression, and no previous pneumococcal or hepatitis A vacci-
nations were randomly assigned 1:1:1 to receive either PCV13
coadministered with HepA (PCV13þHepA group), PCV13 alone
(PCV13 group) or HepA alone (HepA group). Two different HepAs
were used according to local practices: Havrix® in Finland (F-HepA
and F-PCV13þHepA) and Epaxal® in Sweden (S-HepA and S-
PCV13þHepA) (Fig. 1 and Table 1).

For inclusion and exclusion details, recruitment, and randomi-
zation, see Supplement 1.

Blood samples were drawn before vaccination (Day 0, Visit V1)
and at 4 weeks (Day 28 ± 3, Visit V2).

Vaccines

Prevnar13® (Pfizer Inc., USA) contains polysaccharides of 13
pneumococcal serotypes (1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F,
and 23F) conjugated to diphtheria toxoid (DT) variant CRM197,
adjuvanted with aluminium phosphate.

Havrix® (GSK, Belgium) contains an inactivated HM175 hep-
atitis A virus (HAV) strain (1440 ELISA units/dose) adsorbed onto
aluminium hydroxide. Epaxal® (Crucell/Janssen, the Netherlands)
contains an inactivated RG-SB HAV strain (24 IU/dose) adminis-
tered in an immunopotentiating reconstituted influenza
virosome.

Prevnar13® (0.5 mL) and/or Havrix® (1.0 mL) or Epaxal® (0.5
mL) were administered intramuscularly in the deltoid region in
both arms (PCV13þHepA group) or nondominant arm (PCV13 and
HepA groups).

Immunological analyses

Quantitative test of HAV antibodies
The total (IgM þ IgG) HAV antibody (anti-HAV) concentrations

were assessed at the National Reference Centre of Hepatitis Viruses,
Infectious Diseases in Humans, Sciensano Laboratory, Brussels,
Belgium, using a standardized, quantitative, ELISA kit (ETI-AB-
HAVK PLUS, DiaSorin Italy) [13] via an automated ELISA machine
(ETI-Max 3000, DiaSorin Italy) following manufacturer's in-
structions. Concentrations <10 mIU/mL were set at 5 mIU/mL,
lowest point on calibration curve.

Assays of serotype-specific pneumococcal antibodies
IgG antibodies specific to each PCV13 pneumococcal poly-

saccharide were measured using a validated Luminex-based
multiplex direct immunoassay [14]. Values below serotype-
specific lowest level of quantitation (LLOQ) were set to half of the
LLOQ (Supplement 2).

Serotype-specific functional antibodies were assessed using a
validated OPA as previously described [15,16]. Titres below LLOQ
were set to half of LLOQ (Supplement 3).

All pneumococcal antibody analyses were undertaken with
blinded samples at the Pfizer Pearl River Laboratory, USA.

Definition of seroprotection

Although WHO recommends 0.35 mg/mL as minimum protec-
tive concentration of anticapsular serotype-specific IgG antibodies
[17], thresholds differ by serotype [3,18], and higher ones have been
adopted for adults [19,20]. OPA antibody responses are generally
accepted as a correlate of vaccine-induced protection [3,17], but no
definite aggregate correlate of protection has been defined [3,18].
For the present study, pneumococcal IgG�1.0 mg/mLwas defined as
a surrogate of protection.

Serum anti-HAV levels between 10 and 33 mIU/mL have been
used as correlates of protection [8e11,21]. For the present study,
�10 mIU/mL was used [21]. To assess robustness of seroconversion,
we recalculated the data by anti-HAV �20 and � 50 mIU/mL.

http://clinicaltrials.gov


Fig. 1. Flowchart of conduct of open-label randomized parallel-group two-centre study looking at the safety and immunogenicity of coadministered 13-valent pneumococcal
conjugate vaccine (PCV13) and hepatitis A vaccine (HepA). HepA: Havrix® in Finland (F), Epaxal® in Sweden (S); PCV13: Prevnar13® in Finland and in Sweden. AE, adverse event;
ICF, informed consent form; n, number of participants. aBlood samples for analysis of anti-HAV and pneumococcal antibodies. bVisit 2 on day 28 þ 5. cPrevious hepatitis A
vaccination/infection suggested by pre-vaccination anti-HAV antibodies �10 mIU/mL (39/47 participants) or their excessively robust rise from <10 mIU/mL to >1000 mIU/mL (8/47
participants) [10,12]. dRandomization error.
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Safety

Adverse events (AEs) weremonitored throughout the study. The
participants were instructed to report all serious AEs up until
6 months after vaccination. In Finland, solicited and unsolicited AEs
were noted during structured interviews at V2. In Sweden, partic-
ipants were asked to freely describe unsolicited AEs at V2.

Statistical analysis

Sample size was determined by power calculation. The following
variables were used: 5% as cut-off for statistical significance, 90% as
power, and 95% protection among both PCV13 and PCV13þHepA
recipients, yielding 82 participants/group to detect a 10% difference
of mean OPA titres between the groups. Geometric means, corre-
sponding 95% CIs, and reverse cumulative distribution curves
(RCDCs) were calculated for anti-HAV concentrations, pneumococcal
IgG concentrations, and OPA titres at both time points by vaccine
group, and the 13 pneumococcal vaccine serotypes were analysed
separately. Multivariable linear regression models on a natural log-
arithmic scale were adjusted by age, sex, and type of hepatitis A
vaccine. AEs are reportedwith descriptive statistics (incidence rates).
The statistical methods applied are described in Supplement 4.

Results

Participants, baseline characteristics, exclusions, and sampling

Volunteers were randomly assigned into three groups:
PCV13 þ HepA (N ¼ 101), PCV13 (N ¼ 101), and HepA (N ¼ 103).
All 304 vaccinees comprised the safety population and, after
exclusions, 251 of 304 were included in immunogenicity analyses
(Fig. 1, Table 1, and Supplement 5).

For baseline demographics, see Table 1. The three groups were
balanced with respect to age and HepA type. The PCV13 group had
fewermales than the others. The Epaxal® recipients were older and
included more men than those given Havrix®.

Immune response to PCV13

Pre-vaccination IgG geometric mean concentrations (GMCs)
and OPA geometric mean titres (GMTs) of the 13 serotypes were
similar between the PCV13þHepA and PCV13 groups, apart from
marginally higher baseline values in the PCV13 group for serotype
1 IgG GMC (p 0.030) and serotype 3 OPA GMT (p 0.054)
(Supplement 6).

Also, post-vaccination IgG and OPA levels were comparable
between the two groups, except for higher serotype 3 IgG GMC (p
0.049) and serotype 4 OPA GMT (p 0.045) in the PCV13þHepA
group (Fig. 2 and Supplement 6). However, in variance analysis
(one-way ANOVA) comparing the vaccine-induced increases in
IgG and OPA values, only for serotype 3 there was evidence for
difference between the groups with a more robust rise in the
PCV13þHepA group both in IgG (p 0.010) and OPA (p 0.002)
(Supplement 7). This was also observed in the RCDCs
(Supplement 8): across most concentration/titre ranges, both the
IgG and OPA curves of serotype 3 were lower at baseline and
higher at 1 month in the PCV13þHep A than the PCV13 group.
For serotype 6B OPA RCDC, a similar, yet not significant, pattern
was found.



Table 1
Baseline characteristics of study population in immunogenicity analyses

HepA n ¼ 79 PCV13þHepA n ¼ 85 PCV13 n ¼ 87

Mean age, y (SD) 46.9 (18.4) 44.6 (18.5) 46.9 (18.4)
Male, n (%) 30 (38) 34 (40) 28 (32.2)

F-HepA n ¼ 42/79 (53.2%) S-HepA n ¼ 37/79 (46.8%) F-PCV13þHepA n ¼ 45/85 (52.9%) S-PCV13þHepA n ¼ 40/85 (47.1%)
Hepatitis A vaccine Havrix® Epaxal® Havrix® Epaxal®
Mean age, y (SD) 36.4 (15.1) 58.6 (14.2) 31.4 (12.5) 59.4 (11.7)
Male, n (%) 12 (28.6) 18 (48.6) 17 (37.8) 17 (42.5)

Volunteers were randomly assigned to receive either hepatitis A (HepA), hepatitis A and pneumococcal (PCV13þHepA), or pneumococcal (PCV13) vaccines. Also included are
data on Finnish and Swedish subgroups (F and S, respectively) by type of hepatitis A vaccine.
n, number of participants; PCV13, 13-valent pneumococcal conjugate vaccine; SD, standard deviation; %, proportion of participants (n) in respective group or subgroup.

Fig. 2. Response to PCV13. Geometric mean concentrations of serum serotype-specific anti-pneumococcal IgG (IgG GMC) and geometric mean titres of opsonophagocytic activity
(OPA GMT) 1 mo after vaccination for participants administered PCV13 singly or simultaneously with HepA (PCV13þHepA). HepA, hepatitis A vaccine; PCV13, 13-valent pneu-
mococcal conjugate vaccine. Error bars indicate 95% CIs. Geometric means were calculated for all participants in the immunogenicity population with IgG or OPA results available to
a given serotype 1 mo after vaccination (PCV13 IgG n ¼ 85, OPA n ¼ 81e87, and PCV13þHepA IgG n ¼ 85, OPA n ¼ 75e85).
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After vaccination, the proportions of participants attaining
serotype-specific IgG �1 mg/mL did not significantly differ between
the PCV13þHepA and PCV13 groups. The greatest difference in
seroconversion was observed for serotype 3 at 28.2% and 17.2%,
respectively, (p 0.085) (Supplement 9).

In both groups, the lowest responses in OPA were seen to se-
rotypes 1, 3, and 5, and in IgG to serotypes 3, 5, and 9V (Fig. 2).

For older participants, linear regression analysis estimates
showed lower responses in OPA for 12 of 13 and in IgG levels for 6 of
13 serotypes. Sex and HepA type did not influence OPA or IgG re-
sponses (Supplement 10).

The HepA group exhibited similar pre- and post-vaccination
serotype-specific IgG and OPA levels (data not shown).
Immune response to HepA

As only hepatitis A naive participants were included in immu-
nogenicity analyses, all three groups had a baseline anti-HAV
antibody GMC of 5 mIU/mL (half of LLOQ).

After vaccination, the anti-HAV antibody GMC was significantly
lower in the PVC13þHepA than the HepA group: 34.47 mIU/mL
(95% CI 26.42e44.97 mIU/mL) versus 72.94 mIU/mL (95% CI
55.01e96.72 mIU/mL), respectively (p < 0.001). Weaker anti-HAV
response was observed in coadministration for both Havrix® and
Epaxal®: F-PCV13þHepA (41.16 mIU/mL, 95% CI 28.39e59.66 mIU/
mL) and S-PCV13þHepA (28.24 mIU/mL, 95% CI 19.4e41.11 mIU/
mL) attained significantly lower post-vaccination anti-HAV GMCs
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than F-HepA (94.25 mIU/mL, 95% CI 63.32e140.29 mIU/mL) and S-
HepA (54.53 mIU/mL, 95% CI 37.17e79.98 mIU/mL), respectively.
This showed in the RCDCs as lower anti-HAV levels for the coad-
ministration groups than the respective HepA groups across the full
range of antibody concentrations (Fig. 3). In the PCV13 group, the
anti-HAV antibody GMC remained below LLOQ (data not shown).

With post-vaccination anti-HAV antibody cut-off at �10 mIU/
mL, the seroprotection rate was lower in the PCV13þHepA than the
HepA group at 83.5% (71/85) versus 96.2% (76/79), p 0.008,
respectively (Table 2).

Multivariable linear regression analysis estimates revealed
lower post-vaccination anti-HAV concentrations for old than young
and male than female participants. Type of HepA did not influence
anti-HAV responses (Supplement 11).
Safety

Among the 304 vaccinees, no immediate AEs were detected at
V1, and no serious AEs reported. Because of differing AE collec-
tion approaches, the two countries' data are presented
separately.

In Finland with structured AE collection at V2, 113 of 163 re-
ported at least one AE: 25 of 53 (47.2%) in the F-HepA, 43 of 54
(79.6%) in the F-PCV13þHepA, and 45 of 56 (80.4%) in the F-
PCV13 group. Compared with those only given HepA (Havrix®),
the recipients of PCV13 (F-PCV13þHepA or F-PCV13) more often
reported pain and swelling at injection site or temperature
>37.5�C. However, there was no evidence of differences in AEs
between the F-PCV13þHepA and F-PCV13 groups (Supplement
12).

In Sweden where unsolicited AEs were collected from 133 par-
ticipants, three in the S-PCV13 group reported symptoms: pain
n ¼ 2, swelling at injection site n ¼ 1, and a temperature >37.5�C
n ¼ 2.
Fig. 3. Response to hepatitis A vaccine. Reverse cumulative distribution curves for serum a
hepatitis A vaccine singly (HepA, n ¼ 79) or simultaneously with 13-valent pneumococcal c
hepatitis A vaccination: Havrix® was used in Finland (F-HepA, n ¼ 42 and F-PCV13þHepA,
Discussion

Our major finding was that although responses to most of the
pneumococcal serotypes remained intact, coadministration
impaired those to HepA.

Simultaneously given HepA: no major impact on PCV13 responses

Although the IgG and OPA responses in the PCV13þHepA and
PCV13 groups were comparable with all the other PCV13 serotypes,
coadministration elevated the levels to serotype 3. This increase
should not greatly affect protection, for the absolute responses
remained low in both groups. Previous studies report similar weak
vaccine responses to serotype 3 [22], possibly accounting for it
remaining a major cause of invasive pneumococcal disease despite
PCV13 implementation [18,22,23]. Responses to pneumococcal
serotypes declined with age, consistent with earlier reports
[19,20,24].

Coadministration with PCV decreases response to HepA

Coadministration with PCV13 impaired antibody responses to
HepA: a significant decrease was found both in anti-HAV GMCs
and proportion of vaccinees with anti-HAV above the limit of pro-
tection (�10 mIU/mL). Consistent with our linear regression ana-
lyses, some studies report responses to HepA lower for men than
women [9e12,24e26] and for the elderly than the younger
[8e12,24e26].

Our findings accord with previous investigations describing
immune interference for glycoprotein vaccines upon coadminis-
tration. Conjugate vaccines with DT-variant CRM197, DT, or tetanus
toxoid as carrier protein have been shown to induce immune in-
teractions when coadministered with other vaccines; PCV7 when
given concomitantly with Haemophilus influenzae type b and
nti-HAV concentrations 1 mo after vaccination. Panel A presents all participants given
onjugate vaccine (PCV13þHepA, n ¼ 85). Panel B shows subgroup analyses by type of
n ¼ 45) and Epaxal® in Sweden (S-HepA, n ¼ 37 and S-PCV13þHepA, n ¼ 40).



Table 2
Proportions of participants (%) with anti-HAV �10, �20, and �50 mIU/mL 1 mo after vaccination

Post-vaccination anti-HAV % (95% CI) % (95% CI) p

HepA (n ¼ 79) PCV13þHepA (n ¼ 85)
�10 mIU/mL 96.2% (92.0e100) 83.5% (75.6e91.4) 0.008
�20 mIU/mL 81% (72.4e89.7) 68.2% (58.3e78.1) 0.061
�50 mIU/mL 57% (46.0e67.9) 32.9% (22.9e42.9) 0.002

F-HepA (n ¼ 42) F-PCV13þHepA (n ¼ 45)
�10 mIU/mL 95.2% (88.8e100) 86.7% (76.7e96.6) 0.167
�20 mIU/mL 83.3% (72.1e94.6) 68.9% (55.4e82.4) 0.116
�50 mIU/mL 61.9% (47.2e76.6) 44.4% (29.9e59) 0.103

S-HepA (n ¼ 37) S-PCV13þHepA (n ¼ 40)
�10 mIU/mL 97.3% (92.1e100) 80% (67.6e92.4) 0.018
�20 mIU/mL 78.4% (65.1e91.6) 67.5% (53e82) 0.284
�50 mIU/mL 51.4% (35.2e67.5) 20% (7.6e32.4) 0.004

HepA group (n ¼ 79) received hepatitis A vaccine singly; 42/79 Havrix® (F-HepA) and 37/79 Epaxal® (S-HepA). PCV13þHepA group (n ¼ 85) received PCV13
simultaneously with hepatitis A vaccine; 45/85 with Havrix® (F-PCV13þHepA), and 40/85 with Epaxal® (S-PCV13þHepA).
Anti-HAV, total hepatitis A antibodies; HepA, hepatitis A vaccine; PCV13, 13-valent pneumococcal conjugate vaccine.
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hepatitis B vaccines, for example [3,6,7]. Bystander interference,
carrier-induced epitopic suppression, and carrier-specific T-cell
helper interactions have been suggested as underlyingmechanisms
[3,6]. The latter two, carrier-induced epitopic suppression or
carrier-specific T-cell helper interactions (carrier-hapten in-
teractions or pre-existing carrier-specific immunity), appear not to
explain our observation of decreased anti-HAV responses when
PCV13 is coadministered with either Havrix® or Epaxal®: the two
hepatitis A vaccines are differently adjuvanted, neither of them is
conjugated, nor do they have common antigens with PCV13.
Administration site-dependent interactions seem unlikely, as the
two vaccines were given in different arms.

Two previous paediatric studies exploring coadministration of
PCVs and HepA found no immune interference [27,28]. They cannot
be compared with ours, however. First, the immune systems of
under 2-year olds and adults are not similar. Second, the children
were not naive but had been primedwith three PCV doses; only one
of the two studies reports hepatitis A antibodies after the first HepA
dose [27,28].

Correlate of protection against hepatitis A

The use of anti-HAV antibodies as correlates of protection may
need to be discussed. The first estimates were derived from con-
centrations of gamma globulin employed to protect travellers
against hepatitis A: maintaining concentrations of ~10 mIU/mL was
considered sufficient protection against the disease [21]. In accord
with this, later hepatitis A vaccine studies have used 10e33mIU/mL
of anti-HAV antibodies as correlate of protection [8e11]. Analysis of
our datawith respect to various concentrations (10, 20, and 50mIU/
mL, see Table 2) showed the response to be significantly lower in
the coadministration group evenwith the concentration of 10 mIU/
mL. We applied reverse cumulative distribution curves (Fig. 3) to
demonstrate that the difference persists across the full anti-HAV
concentration range. Indeed, in clinical practice, the concentra-
tion of 10 mIU/mL is sometimes selected as a cut-off when
assessing whether a booster dose should be administered.

Impact of HepA regimen

Previous research reports significantly lower anti-HAV levels for
Epaxal® than Havrix® 1 month after the first [25,29] and second
doses [25]. A Korean study exploring immune responses 11 months
after a single HepA dose shows lower seroconversion rates with
Epaxal® than Havrix® for men, but not women [30]. In our data,
anti-HAV concentrations proved lower in Sweden than Finland.
Rather than HepA type per se, sex and age-adjusted analyses
ascribed this to older age and/or male predominance of the
Swedish participants given Epaxal®. Most importantly, as shown
by RCDCs and linear regression analyses, the weaker response to
HepA seen in the PCV13þHepA group could not be ascribed to age
or sex imbalance between the subgroups receiving Epaxal® and
Havrix®.

Safety

All three licensed study vaccines have been proven safe and
well-tolerated [3,8e10,22,25,26,29]. Although safety was not our
primary focus, coadministration as such entailed no safety issues.
The difference in numbers of reported AEs between structured
collection method (AEs n ¼ 181) and unstructured interviews (AEs
n ¼ 5) demonstrates the weakness of a non-structured approach to
safety data collection.

Limitations

Further research is needed to explore whether the difference
in post-vaccination anti-HAV levels between PCV13þHepA and
HepA groups persists in longer follow-up, and whether the
second HepA dose given without PCV13 could compensate for
the lower anti-HAV levels in the PCV13þHepA group, as re-
ported for those with no measurable anti-HAV responses left a
few years after immunization [12]. Likewise, the post-second
dose waning of hepatitis A antibodies should be monitored,
because lower initial concentrations may signify a response with
shorter persistence, i.e. life-long protection may not be secured.
The mechanisms of immune interference also warrant further
research.

Our study did not cover obesity and smoking, two factors re-
ported to impair immune response to HepA [8,9,11,24].

Considerations for clinical practice

According to recommendations, travellers planning a short trip
can rely on immunity elicited by a single HepA dose [8,10]. Our data
suggest, however, that coadministration of the first HepA dose and
PCV13 may not provide sufficient protection against hepatitis A.
Particular caution is needed when simultaneously giving the two
vaccines to elderly men only taking one HepA dose before travel.
Ensuring early single-dose protection against hepatitis A may
require that travellers opting for both HepA and PCV immunization
will not be given the vaccines together.
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