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Current recommendations state that travelers should receive hepalilis A vaccine 2 to 4 weeks before
“departure. Such recommendations, however, may dissuade last-minute travelers from receiving the
wvaceine. A preponderance of evidence exists to support hepatitis A vaccination of the imminent-

departure traveler and therefore suggests that these guidetines meril reconsideration. In examining this
issue, one of the most important elements to determine is the amount of time required for seroconver-
sion following vaccination. Clinical wials of hepatitis A vaccines measured amibody resposse at 2 and
4 weeks after vaccination. However, studies invesligating early seroconversion found that the vast
majority of vaccinees develop antibodies within 2 weeks of vaccination, some as early as 12 days after
vaccination. This is relevant information, given that the hepatitis A virus has an average incubation
period of 28 days. Seroconversion is predicated on achieving a “protective” antibody level. However,
Jevels of antibody considered protective remain debatable. Evidence suggests that clinical discase does
not oceur at antibody levels lower than those currently aceepted as protective. Furthermore, hepatitis A
vaceing has been proved effective in controlling outbreaks worldwide, Research data show that a single
dose of vaccine can halt outbreaks if an adequate number of susceptible individuals are vaccinated.
Information from rapid-outbreak control studies and those assessing postexposwre administration of
Dbepatitis A vaccine suggest that late vaccination provides a sigaificant degree of protection. For these
reasons, hepatitis A vaccine may be administered al any time before departure because it will stifl
provide travelers with protection.

© 2005 Elsevier Inc. All rights reserved.

Despite the availability of effective vaccines, hepatitis A
remains a major cause of morbidity v travelers. For this
reason, most national and international authorities recom-
mend hepatitis A vaccination for those individuals traveling
to areas where they may be exposed to hepatitis A virus
(HAV). Unfortunately, no consistent method exists to in-
form wravelers of such recommendations; therefore, travel-

“ers are often unaware of the need for hepatitis A vaccine
untii shortly before their departure. To complicate this prob-
“lem, current recommendations state that hepatitis A vaccine
should be administered =2 to 4 weeks before iravel to
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countries with a moderate to high risk of infection.’™* Such
recommendations imply that travelers presenting <2 weeks
before departure are not candidates for vaccination; thus,
imminent-departure travelers may not receive hepatitis A
vaccine. However, a preponderance of evidence suggesis
that these guidelines now merit reconsideration.

The prescribing information for the 2 hepatitis A vac-
cines licensed in the United States (Havrix, GlaxoSmith-
Kline, Research Triangle Park, NC; Vagta, Merck & Co,,
Inc., Whitchouse Station, NJ) recommends that primary
immunization be given =2 weeks before expected exposure
to HAV."* The Centers for Disease Control and Prevention
(CDC) recommend that “travelers who need optimal pro-
tection earlier than 4 weeks after the first dose of vaccine
should also receive immune globulin with the first vaccine
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dose.”™ Similarly, the Wortd Health Organization (WHO)
states that “travelers shou]d be vaccinated 4 weeks before
departure il possible.™
A variety of reasons may explain why a significant pro-
portion of travelers may not present for a pretravel medical
visit until the last minute. Business travelers may be notified
of fravel on short notice. Leisure travelers may not be aware
of the need for immunization or may delay their visit until
shortly before departure. Special groups with short-notice
deployment, such as the military, are often preimmunized,
but others who may be called on to travel on short notice,
such as journalists, aid and relief workers, and first respond-
ers, may not have adeguate time to receive hepatitis A
immunization on the basis of current official recommenda-
tions. _
Surveys from Belgium and the United States show a
variation in the length of time between travelers® visits to a
medical clinic and their departure. In each of these surveys,
Belgian and American travelers visited a medical clinic an
average of 31 and 23 days before departure, respectively:
however, 8% in Europe and 29% in the United States
consulted a physician =7 days before departure,”” Clearly,
among the most important items o determine in these late
travelers is the amount of time needed for ser oconvcwon to
oceur dflel hepatltls A VdCLlI]dllOI}

Early seroconversion rates
after vaccination

Hepalitis A vaccines provide high immunegenicity. Anti-
bodies to HAV (anti-HAV), including neutralizing anti-
body, rapidly develop within 2 weeks after 1 dose of vac-
cine. Protection due to vaccination relates to the presence of
antibody; postvaccination protection has been associated
with the onset of seroconversion and an anamnestic anti-
body response after a booster dose.® ¢

The 2-week pretravel vaccination recommendation ad-
vocated by authorities 1s based on results of clinical trials
that measured antibody response 2 and 4 weeks after 1 dose
‘of vaccine was administered. In these trials, antibody levels

Rate of sercconversion following vaccination with 1 dose of hepatitis A vaccine, (Data from Commun Dis Public Health,'")

were not measured before vaccine administration.™ Fur-
thermore, these studies used a somewhat arbitrary “protec-
tive” antibody level, which may be higher than the true level
of protection. Data suggest that protection may actually
occur with dnubody levels lower ll]dll thlS S0- Ldlled pnotec-
tive level. :

In 1 of the published studies that investigated early
seroconversion prospectively, 8 previously seronegative
adults received a single dose of inactivated hepatitis ‘A
vaccine.'! All subjects were seropositive by day 16, with the
earliest seroconversion detected at day 12 (Figure 1), Early
seroconversion alse was seen in a retrospective analysis of
9 clinical trials in which Havrix 1,440 enzyme-linked im-
munosorbent assay (ELISA) units (ELU) was administered,
Of the 1,694 seronegative adults included in the analysis,
79% seroconverted by day 13 and all had seroconverted by

day 19 (Figure 2,” Table 1)."* In a series of 114 healthy
young adults, 77% to 85% seroconverted within 2 weeks
after a single dose of Havrix 720 ELU." 1n another study
using Havrix 1,440 ELU, 88% of 450 emol]ed adulls sero-
converted by day 14 with high serum levels of neutr, a]mng
antibodies.'* Similar findings also have been shown with
other hepatitis A vaccines.'> Thus, it is apparent that the
vast majority ‘of vaccinees devclop dllilbodle% Wlthm 2
weeks of hepdlltlb A vacundnon

“Protective” antibody levels reexamined = -
Natural immunity to HAV is a complex process; several
distinct arms of the immune system are operative, includ-
ing natural Killer cells, human leukocyte antigen-re-
stricted cytotoxic T cells, and B-cell antibody.' On the
basis of vast experience with immunoglobulin in protect-
ing against HAV infection, antibody alone.is known to
provide high-level protection against clinical disease.
However, the precise levels of dnubody Lonsldel ed pm-
tective remain debatable. :

“-Seroconversion is predicated on dchlevmg a so-called
protective antibody level. These levels have been vari-
ably defined in clinical trials with Vagta as 10 miU/mL
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Figure 2 Seroconversion rates after vaccination with | dose of hn,pdutls A vaceine (Havrix 1,440 ELISA wnits). LLISA = enzyme- llnkcd

immunasarbent assay, (Reproduced with permission from Biodrugs.”)

(10 JU/L) and with Havrix as 20 mIU/mL (20 U/
However, these levels are arbitrary: the results of in vitro
studies using cell-culture—derived HAYV indicate that an-
tibody concentrations <10 to 20 mIU/mL can be neutral-
izing.'® When interpreting results of immunogenicity
studies, the clinician must remain aware that the absolute
lowest count of antibody needed for protection has not
been determined. The protective antibody level is derived

from the knowledge that 1 to 2 months after a dose of

. hepatitis A immunoglobuiin, antibody levels are 10 to 20
mlIU/mL., These levels are known to be protective. How-
ever, over time, antibody levels decrease to <10 mlU/ml.
vel continue to provide protection from HAV infection
for =35 months. This finding suggests that dmnbody levels

<10 mIU/mL - may. be p1olcctwe to

'Postexposure protectlon in outbreak studies
and controlled trials '

Although clinical disease with HAV has been seen as early
as 15 days and as late as 50 days after exposure, the average
incubation period for ~natwral or experimental infec-

‘:_Table i '._-Seroconversmn rates and geometnc mean t1ters

with "L

tion is 28 days.'"'® An efficacy trial of a hepatitis A vaccine
{(Vaqta 25 U) was conducted in a high-risk closed religious
community in upstate New Yurk that had experienced an-
nual outbreaks of hepatitis A.'"? At the beginning of an
outhreak, 519 children received the vaccine and 518 re-
ceived placebo. Before day 21, 3 cases of hepatitis A oc-
curred in the placebo group and 7 eases occurred in vaccine
recipients. However, after that time, no case of hepatitis A
was seen in the vaccine group compared with 34 cases seen
in placebo recipients., This suggests that vaccine recipients
who contracted hepatitis A within the first 3 weeks had
already been incubating virus at the time of enrollment in
the trial and that vaccination provided some pos(cxposmc
prophylaxis.

Historically, outbreaks of Lepatitis A have been difficult
to control.*" Widespread postexposure prophylaxis with im-
mune globulin may decrease transmission but does_'n(_n
appear to stop cutbreaks, Hepatitis A vaccine, however, has
been proved effective in controlling - outbreaks world-
wide.?" Evidence from the use of vaccine in outbreak
sitnations shows that a single dose of hepatitis A vaccine

can halt community outbreaks if an adequate number of

susceptible individuals are vaccinated (Table 2). Vaccina-
tion also may prevent an epidemic from becoming estab-
lished in communities in which only a few cases of HAV
infection have occurred. Vageination of school or family
contacts of individuals with hepatitis A within a few days of
identification appears 1o shorten the dumtlon of an out-
break. ki . .

_During community-wide hepatitis A ()Lilb] eaks in A]axka
a su:glu dose of vaccine was given to 4,930 susceptible
persons in 235 rural communities where 529 cases of hepa-
titis A were poted .during the preceding 12 months.?' In |
community in which <30% of susceptible individuals re-
ceived vaccine, the outbreak continued for =50 months. In
another community in which >89 of susceptible persons

. - . el
. were vaccinated, the outbreak ceased within 4 to 8 weeks.?!

During a community-wide outbreak in Slovakia, hepatitis A
vaccination prevented new cases and did so more rapidly
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and effectively than did immunoglobulin.®* In an urban
community in Tennessee, the number of cases of hepatitis A

decreased by 64% when children were given 1 dose of

hepatitis A vaccine. ™ This success of hepatitis A vaccine in
stopping community-wide outbreaks, much more effec-
tively and lclpldly than unmunog,lobulln 1mp11es postexpo-
sure benefits,*®

- Increasing evidence suggests that clinical dlSCdSL may
not occur even at amibody levels considered too low for
protection. Experimental studies in chimpanzees showed
that low levels of passively transmitted antibodies (<10
mlU/mL [<10 TU/L]) prevented clinical hepatitis and viral
shcdding.29 Furthermore, studies in chimpanzees and mar-
moset monkeys demonstrated efficacy of hepatitis A vac-
cine in providing postexposure prophylaxis.”**® Vaccine
administered shortly after exposure protecied chimpanzees
and marmosets from HAV infection. In the latter study, 8
marmosets were challenged with HAV; group A received

hepatitis A vaceine 360 ELU (Havrix) 48 hours after infec-

tion and group B received hepatitis A vaccine 1,440 ELU
(Havrix) 48 hours after infection. In group A, 50% of
subjects developed modified or mild disease and 50% were
completely protected. In the higher-dose group B, 100%
were completely protected whcn the vaccine was given 48
hours after exposure to HAV. ' :
Additional evidence of postexposure prophylaxis comes
from a randomized controlled trial in Italy.”’ A single dose
of hepatitis A vaccine provided 79% (95% confidence in-
terval [Cl], 7%-95%) effective protection when given to
household contacts ol subjects with hepatitis A infection. Of
197 household contacts who were vaccinated, 2 developed
secondary infections; however, both cases were asymptom-
atic with normal plasma levels of liver enzymes and silent
immunoglobulin M anti-HAV seroconversions. In contrast,
10 of the 12 secondary infections that occurred in the
control group showed symptoms or elevated values for liver

enzymes. This suggestion of postexposure prophylaxis in

‘the household setting is intriguing.
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