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6. One person should be identified
as responsible for vaccine
management. Another person
should also be trained for when
the first is absent.

7. All vaccine storage refrigera-
tors should have a maximum-
minimum thermometer or, if
large quantities of vaccines are
stored, a continuous tempera-
ture recording device. AR moni-
toring devices should be certi-
fied or calibrated routinely.

8. Two daily temperature read-
ings for the vaccine refrigera-
tor should be taken and
recorded - one first thing in
the morning and one at the
end of the day - to ensure
temperatures remain between
2°C and 8°C. A chart-record-
ing thermometer should also
be checked for temperature
fluctuations, which can occur
between readings. The desig-
nated staff person should
record and sign off readouts in
a logbook daily. This person
also should ensure that all staff
handling vaccine know how to
read and interpret maximum-
minimum thermometers.

9. All staff handling vaccines
should be taught the impor-
tance of good vaccine storage
and transportation techniques.

10. Vaccines should never be stored
on refrigerator door shelves
because temperatures are
warmer there than on the
shelves of the refrigerator.

1 1. Space should be left between
the products in the refrigerator
to allow air to circulate. For
freeze-dried products, for which
diluent is provided in separate
packages, the diluent should be
stored at room temperature to
conserve refrigerator space
(unless the vaccine direction
insert specifies that the diluent
must be refrigerated).

12. Keep all adsorbed vaccines that
should not be frozen away from
the freezing element and away
from direct contact with ice.

13. Store water bottles at the
bottom, at the top, and in the
door spaces of the vaccine
refrigerator, and keep ice packs
in the freezer compartment
to maintain a more constant
temperature if the power
supply fails.

14. Keep a sign near the electric
plug outlet for the vaccine
refrigerator and the power-
breaker box indicating that the
power cannot be turned off.
Refrigerator plugs should be in
a protected area where they
cannot be knocked out acciden-
tally. Vaccine refrigerators
should have a designated plug
outlet that is not required for
other appliances.

15. Make sure that the refrigerator
door is closed when not in use.

16. Procedures in the event of vac-
cine refrigerator failure should
be posted on or near all such
refrigerators.

17. If the power supply fails, the per-
son responsible for vaccine stor-
age or the delegate should put all
vaccines into a thermal cold box
or a container with ice packs and
a thermometer until the vaccines
can be transferred to another
refrigerator. If a short power out-
age is anticipated (less than 1
hour), the storage unit should not
be opened. If a longer power
outage is anticipated, plans for
transfer are warranted.

18. Educational material on the
cold chain should be available in
all centres storing vaccines.

19. If products are known to have
been exposed to temperatures
outside of the recommended
range, the exposed products
should be put in a box marked
"DO NOT USE" and placed in

a functioning refrigerator. The
types of products exposed should
be recorded, as well as the dura-
tion and temperature of expo-
sure, and advice on whether
these products can be used or
returned should be sought
immediately.

20. Regular maintenance of refrig-
erators (cleaning coils, replacing
door seals, etc) should be per-
formed and records kept.

Recommendations
for transportation
1. If evidence of freezing is present

when vaccines sensitive to freez-
ing are received (eg, results of
temperature measurements), the
vaccine must not be used.

2. Oral polio vaccine should
preferably arrive with some dry
ice still present. If this vaccine
arrives with no remaining ice
but still cold, it may still be used;
however, if the vaccine is warm,
it should not be used. U

* *Is

Preventing
hepatitis A
infections
National Advisory
Committee on Immunization
statement
LABORATORY CENTRE FOR DISEASE
CONTROL

Thefollowing summarizes the statement on the
prevention of hepatitis A infections,focusing on
aspects that are most relevant to family practi-
tioners. A copy of the complete statement can be
obtained through the FaxLink service by dialing
(613) 941-3900 from any fax machine and
requesting Vol 20, issue 16 of the Canada
Communicable Disease Report, when asked.

etween 1000 and 3000 cases of
D hepatitis A (HAV) infection are

reported annually in Canada. Since
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1987 the reported incidence rates
per 100 000 population have varied
from 4.4 to 11.2.

Hepatitis A virus (HAV) is spread
via the fecal-oral route, through
direct contact with infected persons
or indirectly through ingesting cont-
aminated water or foods, especially
uncooked shellfish.' Toddlers are
apt to infect their playmates or fam-
ily members.

Life-long immunity usually fol-
lows HAV infection because only
a single serotype of HAV exists.2
Passive immunization with immuno-
globulin can be used for short-term
prophylaxis or given shortly after
exposure to prevent HAV in-
fection.3 Immunoglobulin prepara-
tions contain adequate anti-HAV
levels because a proportion of
blood donors are seropositive.
Active immunization with hepatitis
A vaccine is also available for those
who would benefit from long-term
protection (see review page 11 99).4

Vaccine for active
immunization
One hepatitis A vaccine is licensed in
Canada. This inactivated, whole-
virus vaccine is supplied as a liquid,
of slightly milky appearance. A single
dose of 1.0 mL contains not less than
720 enzyme-linked immunosorbent
assay units of viral antigen. The vac-
cine should be stored at 2°C to 8°C
and should not be frozen.
The vaccine is highly immuno-

genic,5,6 eliciting virus-neutralizing
antibody.5 More than 90% of
healthy vaccinees develop anti-HAV
levels thought to be protective
(.20 mIU/mL) within 4 weeks of
receiving the second dose. By this
time HAV antibody levels substan-
tially exceed those in recent recipi-
ents of Ig,' an alternative means of
protection (see below). Anti-HAV
antibody levels decline slowly after
the second dose. A third dose given
6 to 12 months after series initiation

provides a strong booster effect.-)
Both young and old adults in good
health respond satisfactorily.57 The
duration of protection is unknown
but extends at least 3 years, based
upon available data." Projections
based on antibody decay rates sug-
gest that protection following the
three-dose series might last 10 years
or more.-3

Hepatitis A vaccine can be given
at the same time as hepatitis B and
certain other vaccines, provided
that separate injection sites are
used.'o Responses to hepatitis A
vaccine are not impaired when it is
given at the same time as diphtheria
and tetanus toxoids, rabies, polio-
myelitis, yellow fever, or typhoid
vaccines. Concurrent administra-
tion with Ig (at separate injection
sites) does not substantially impair
responses to hepatitis A vaccine.""2

Recommended use. Hepatitis A
vaccine should be injected intra-
muscularly. The deltoid area is pre-
ferred for adults. The recommend-
ed series consists of three doses
(1.0 mL each) given at 0 and
1 month and at any time between
6 months and 12 months after the
initial dose.5"6 For more rapid pro-
tection, the first two doses can be
given 2 weeks apart.

Hepatitis A vaccine is currently
recommended only for pre-expo-
sure prophylaxis and for individu-
als at increased risk of infection for
an extended period. It is a pre-
ferred alternative to repeated or
large-volume doses of Ig, previous-
ly used for short-term passive
immunization against HAV

Hepatitis A vaccine is currently
licensed for use for adults. No spe-
cific pediatric formulation is avail-
able, but for children likely to be
exposed to HAV, half of the adult
dose (ie, 360 ELISA units) accord-
ing to the recommended adult
schedule may be considered.

High priority for vaccination.
The list of persons considered to be
at increased risk of HAV infection
and, therefore, potential candidates
for vaccine includes:
* residents of communities with
high endemic rates or recurrent
outbreaks of hepatitis A. Effective
community-based programs
would require inclusion of chil-
dren and adults;

* persons planning to live for pro-
longed periods in developing
countries, such as missionaries,
diplomats, and engineers;

* members of the armed forces,
emergency relief organization
workers, and others likely to be
posted abroad at short notice to
areas with high rates of HAV
infections;

* travelers to countries where
hepatitis A is endemic, especially
when travel involves rural or
primitive conditions. Vaccination
is particularly suitable for fre-
quent travel abroad and extended
stays, as an alternative to repeated
or large volume injections of Ig.
For travelers with limited time
before departure, the two initial
doses can be separated by as
little as 2 weeks.'4 A protective
response might take 4 weeks to
develop following completion of
an accelerated schedule. If insuf-
ficient time is available, Ig can be
given concurrently with hepatitis
A vaccine using a separate injec-

112tion site",'
* residents and staff of institutions
for the developmentally chal-
lenged;

* patients with hemophilia A or B
receiving plasma-derived replace-
ment clotting factors. The
solvent-detergent method, used
to prepare all present plasma-
derived factor VIII and some
factor IX concentrates, does not
reliably inactivate HAV, a nonen-
veloped virus. Some groups of
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hemophiliacs have a higher-
than-expected prevalence of
anti-HAV,5 implicating clotting
factor preparations as a possible
source;

* zoo-keepers, veterinarians, and
researchers who handle non-

human primates'6; and
* certain workers involved in
research on HAV or production
of hepatitis A vaccine.

Moderate priority for vaccina-
tion. The following are at moder-
ately increased risk of developing
infection:
* inmates of correctional facilities
where an ongoing problem with
HAV infections is not responsive
to other control measures; and

* persons with lifestyle-determined
risks of infection, including those
engaged in oral or intravenous
illicit drug use in unsanitary con-

ditions and male homosexuals
with multiple sexual partners.

Booster doses of vaccine. The
need for and timing of booster
doses of hepatitis A vaccine is not
yet known.

Adverse reactions and con-

traindications. Side effects
reported among vaccine recipients
to date (numbering more than
I million worldwide) have usually
been mild and transient and

generally limited to soreness and
redness at the injection site.6 Local
reactions do not increase in severi-
ty with successive doses or with
pre-existing natural immunity.
Rare instances of anaphylaxis have
been reported. The vaccination
series should be stopped when
individuals have signs of anaphy-
laxis following a dose. The hepati-
tis A vaccine does not cause serum

aminotransferase levels to rise.6
The hepatitis A vaccine is

contraindicated for persons allergic
to any of its constituents, which
include bovine albumin and
aluminum.

Pregnancy is a relative con-

traindication because the safety of
hepatitis A vaccination has not been
studied in pregnancy. However,
there is no reason to expect unto-
ward effects on the fetus from an

inactivated vaccine should a preg-

nant woman be considered for vac-

cination because of increased risk
of HAV exposure. Hepatitis A
infection can be more serious dur-
ing pregnancy. Immunoglobulin is
an alternative means of protection
for short-term exposure.

Because it is an inactivated
preparation, hepatitis A vaccine is
safe to use for immunocompro-
mised persons, but the immune
response could be sub-optimal
depending upon the specific
immunologic impairment.

Limitations of knowledge.
New vaccines inevitably are accom-

panied by some unanswered ques-
tions. Extensive experience to date
with hepatitis A vaccine in other
countries minimizes safety con-
cerns for Canadians. However,
physicians should report to provin-
cial health authorities and the man-
ufacturer any serious adverse expe-
riences potentially attributable to
this vaccine.

Immunoglobulin for passive
immunization
Human immunoglobulin provides
protection against HAV when
administered intramuscularly
before exposure or during the early
incubation period.3 Its relative
effectiveness depends upon both
the time of administration and the
dose given. Hepatitis A vaccine is
now the preferred alternative for
pre-exposure prophylaxis for
persons at continuing or repeated
risk of exposure to HAV.

Pre-exposure prophylaxis. Pro-
phylaxis is recommended for cer-

tain travelers to areas of high
prevalence, especially rural areas or

where the hygienic quality of the
food and water supply is likely to be
poor and hepatitis A is endemic.
Immunoglobulin should be given
shortly before departure and in the
doses indicated in Table 1. Hepatitis
A vaccine is preferred for people
who anticipate additional future
travel and is an alternative for oth-
ers. If there is insufficient time for
immunity to develop after vaccina-
tion, Ig can be given concurrently
with hepatitis A vaccine using
a separate injection site. 11,12
Immunoglobulin is not needed by
travelers who completed the rec-

ommended three-dose hepatitis A
vaccination series within 3 years.

Persons planning to live for
prolonged periods in developing
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Table 1. Inmmunoglobulin dosages for pre-exposure prophylaxis

LENGTH OF STAY BODY WEIGHT (KG) DOSE (ML)*
< 3 months < 23t 0.5

23-45 1.0
...................................................................................................................................................................

> 45 2.0
>3 months < 23t 1.0

...................................................................................................................................................................

23-45 2.5
...................................................................................................................................................................

>45 5.0

*Dosage can vary among Ig products. Consult the product monographfor dosage details.
tFor small infants, the dosage equivalent is 0.02 mL/kgfor stays shorter than 3 months and
0.06mL/kgfor stays longer than 3 months.
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countries should be offered hepatitis
A vaccine; those who elect not to
receive vaccine should be given Ig
every 4 to 6 months in the doses
shown in Table 1. Immunoglobulin
produced in developing countries
might not meet the standards for
purity used in most developed
countries. Persons needing repeat
doses overseas should receive
products that meet Canadian
licence requirements and be inject-
ed using a sterile disposable syringe
and needle.

Postexposure prophylaxis.
Immunoglobulin should be given
as soon as possible after a
known exposure, preferably within
72 hours. Evidence suggests mini-
mal benefit from Ig given more
than 1 week after exposure and no
benefit with delays of 2 weeks or
more. The recommended dose is
the same as for short-term pre-
exposure prophylaxis shown in
Table 1. The following groups
should be considered for postexpo-
sure prophylaxis:
* all household or similar contacts
of people with acute hepatitis A;

* certain contacts in day-care cen-
tre outbreaks. Outbreaks of
hepatitis A in day-care centres
enrolling children younger than
2 years of age are characterized
by clusters of clinical hepatitis
among staff and parents of cen-
tre children, with little clinical ill-
ness among the children them-
selves, who nonetheless are the
reservoir of infection and trans-
mit it to staff and parents. In
centres that accept diapered chil-
dren, Ig should be given to all
children and employees at the
centre if one case occurs in a
child or staff member, or if cases
occur in at least two childrens'
families. Family members of
children younger than 4 years
attending such a day-care centre

should also be considered for
prophylaxis if the outbreak is
recognized more than 3 weeks
after onset or if cases have
occurred in three or more chil-
drens' families. If cases occur in
a centre not caring for diapered
children, Ig need be adminis-
tered only to close contacts of
the index case; and

* residents and staff of institutions
for the developmentally chal-
lenged and inmates and staff of
correctional facilities in which
there is an outbreak.

Other preventive measures
Neither active nor passive immu-
nization can be expected to be
100% effective. Therefore, food and
water handling precautions remain
critically important for avoiding
HAV infection. G
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