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ATAGI advice regarding the use of influenza vaccines
containing thiomersal

Summary of Advice

The following advice applies to both seasonal and (H1N1) monovalent influenza vaccines:

¢ Influenza vaccines are safe and reduce the likelihood of illness from influenza;

e The pandemic (H1N1) influenza vaccine is recommended for use in pregnant women to
confer protection to themselves and also possibly to their infants (up to 6 months of age);

o ATAGI considers that influenza vaccines containing thiomersal are safe in infants, children,
adolescents and adults (including pregnant women);

e This is based on consistent safety data from several laboratory and clinical studies and the
conclusions of independent systematic reviews that have examined data on the use of
thiomersal-containing vaccines, including influenza vaccines, in all these groups; and

¢ ATAGI notes that use of thiomersal-containing vaccines (including influenza vaccines) is
endorsed by the World Health Organization and by several countries comparable to
Australia.

Background

Thiomersal, (also known as thimerosal, mercurothiolate or sodium 2-ethylmercuriothio-
benozoate), is a mercury-containing organic compound with 49.6% ethyl mercury by weight.
Thiomersal is a preservative and retards bacterial and fungal growth. It has not been shown
to inhibit the growth of viruses. Thiomersal has been in use since the 1930s in medications
including vaccines. In vaccines, it has been included as an excipient in both single and multi-
dose vials to prevent contamination, and it has also been used during the manufacturing
process.l' % Vaccines presented in single use presentations (either single dose vials or pre-
filled syringes) no longer require the addition of thiomersal as a preservative. However,
vaccine presented in single dose pre-filled syringes and/or vials requires more time and
expense to produce, and may be less convenient to use in a large scale immunisation
program such as may be required during a disease outbreak.” 2 To expedite the rapid rollout
of a targeted vaccine in response to the current outbreak of pandemic (H1N1) influenza, the
Australian Government has purchased pandemic (H1N1) influenza presented in multi-dose
vials.

Mercury

The two organic forms of mercury, methyl mercury and ethyl mercury are closely related but
have important differences. Thiomersal contains only ethyl mercury (49.6% w/w). Once in the
body, thiomersal is metabolised to ethyl mercury and thiosalicylate and actively excreted into
the intestinal tract. There, ethyl mercury is rapidly converted to inorganic mercury (that is less
toxic to the brain than ethyl or methyl mercury) and is excreted in the faeces with minimal
accumulation in body tissues.” *° In addition, the time taken for elimination (known as the
“half-life”) of ethyl mercury (6 days; 95% CI: 3-10 days) is substantially shorter than the half-
life of methyl mercury (59 days; 95% CIl 32-86 days). Methyl mercury is more potent and
accumulates in the body tissues to a much greater extent than ethyl mercury. ">

Mercury can have harmful effects on the central nervous system, skin, kidneys and other
organs, such as the liver or pancreas. Most reports of mercury toxicity relate to methyl
mercury, not the ethyl form found in thiomersal.® Mercury accumulation, and therefore
toxicity, is a function of the amount of mercury consumed, body weight and time. Because of
their low body weight, infants and young children are at greater risk from exposure to a fixed
quantity of mercury than adults. Studies describing the harmful effects of mercury, particularly
those undertaken in pregnant women and their offspring, have generally pertained to the
ingestion of foods containing high levels of methyl mercury, such as fish. Recommendations
to limit the oral ingestion of foods potentially high in methyl mercury specify an “upper dietary
intake” or the “provisional tolerable weekly intake” (PTWI) for the general population of
between 0.7ug/kg body weight/week and 3.3ug/kg of body weight/week.> * 7 The PTWI is the
amount of a substance that can be consumed weekly over an entire lifetime without
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appreciable risk to health and is also an end-point used for ingestion of food contaminants
(such as heavy metals like methyl mercury with cumulative propertres) As Table 1
demonstrates there are different reference levels adopted in various countries.® For example,
the USA EPA level is stated to be 10 tlmes below the lowest level thought to cause harm, so
there is a large “built-in” safety margin. * All these guidelines refer to methyl mercury, not ethyl
mercury, which, given the later substance’s properties, provides a further safety margin. In
2003, the WHO and the Food and Agricultural Organization of the United Nations established
a new PTWI for pregnant women, (where the margin is set to protect the fetus) of 1.6ug
methyl mercury/kg body welght/week All regulatory recommendations, including those
issued by Food Standards Australia New Zealand, apply to a sustained level (or steady state)
of methyl mercury associated with ongoing dietary intake, with the half-life of methyl mercury
taken into consideration.>”"" This level was derived from an analysis of maternal/neonatal
methyl mercury levels from extensive studies |n both the Faroe and the Seychelles Islands
where oral intake of methyl mercury was high. 12

Table 1: Various reference levels adopted for use in various countries (adapted from reference®)

Reference Level
Country/Organisation (ug methyl mercury/kg of Year level adopted
body weight/week
Australia” 1.6 2004
Canada’ 1.47 1997
Japan™ 2.0 2005
Netherlands"’ 0.7 2000
United States® 0.7% 2001
JECFA® 1.6 2003

* Level for Australian women of childbearing age (16-44). For the remainder of population the level is 3.3 pg methyl
mercury/kg body weight/week

For pregnant women, women of childbearing age and young children. The reference level for the general population
of 3.3 ug methyl mercury/kg body weight/week was established in 1972
iOriginaIIy expressed in terms of ug methyl mercury/kg body weight/day

Thiomersal use in vaccines

The WHO Global Advisory Committee on Vaccine Safety (GACSV) reviews the safety of
thimerosal-containing vaccines on a regular basis and has concluded that there is currently
no evidence of mercury toxicity in infants, ch|Idren adolescents or adults (including pregnant
women) exposed to thiomersal in vaccines.

Thiomersal-containing vaccines were in general use in Australia (and many other countries)
until 2000 when a precautionary ATAGI recommendation was made to only provide vaccines
to Australian children containing no or only trace amounts of thiomersal. This
recommendation was made for four reasons. First at that time there was increasing public
concern about the presence of thiomersal in vaccines which whilst unfounded, had the
potential to undermine public confidence in the childhood vaccination program. Second,
thiomersal was no longer needed in the single dose, ready to administer vaccines which were
then in general use in Australia. Third, to further limit the exposure to mercury in infants with
low body weight (eg premature mfants) in whom there was a theoretical risk that mercury
levels after repeated doses of thiomersal-containing vaccines could be transiently high.® '™
Fourth, to reduce the total intake of mercury, which inevitably occurs to some extent from
other sources, such as the diet and other environmental exposures.'” """ '® However, it is
necessary that thiomersal remains present as a preservative for the prevention of microbial
contamination when inactivated vaccines are packaged in MDVs.'® Vaccines presented in
MDVs are currently used in many other countries in the world, including annual seasonal
influenza vaccine and several other vaccines in the USA, some annual seasonal influenza
vaccines, hepatitis B vaccine and quadrivalent meningococcal polysaccharide vaccines in
Canada; diphtheria, tetanus and pertussis (DTP), hepatitis B, diphtheria and tetanus toxoids
and Haemophllus influenzae type b in many countries via the WHO Expanded Programme on
Immunization.”
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In adults and adolescents levels of mercury resulting from administration of thiomersal-
containing vaccines are so low that removal of thiomersal is not deemed necessary.

In 2001, in response to increasing public concerns about childhood exposure to thiomersal in
vaccines, the Institute of Medicine, an independent expert body in the United States,
examined the evidence available at that time.?’ The IOM at that time concluded that “the
evidence is inadequate to accept or reject a causal relationship between thimerosal
exposures from childhood vaccines and neuro-developmental disorders. "2l The IOM
undertook a second extensive review of all studies of both thiomersal-containing and non-
thiomersal containing vaccines in 2004, and concluded that “the evidence favors rejection of a
causal relationship between thimerosal-containing vaccines and autism. "2 The IOM reviewers
noted that the epidemiologic studies suggesting a link came from onl¥ one pair of authors and
“‘have significant design flaws that invalidate their conclusions.’ ' The Global Advisory
Committee on Vaccine Safety (GACVS) of the WHO has concluded that "there is currently no
evidence of mercury toxicity in infants, children or adults exposed to thiomersal-containing
vaccines" and that "there is no reason to change current immunisation practices with
thiomersal-containing vaccines on the grounds of safety.""®

Influenza vaccines, Thiomersal and Pregnancy

In Australia, trivalent inactivated influenza vaccine (TIV) is the only vaccine currently
recommended for administration during pregnancy. * The use of influenza vaccine in
pregnancy has also been recommended in the USA and Canada for many years.?*?’ In the
United States, the Advisory Committee on Immunization Practices (ACIP) and the American
College of Obstetricians and Gynaecologists both recommend that every pregnant woman,
regardless of trimester, should receive TIV, and when available pandemic H1N1 mfluenza
vaccine.”*? In Canada, the Natlonal Advisory Committee on Immunization (NACI) have made
similar recommendations®® The Australian and other international influenza vaccine
recommendations are supported by data regarding the immunogenicity, efficacy and safety of
influenza vaccrnes (most of which contained thiomersal) obtained from over 7000 pregnant
women. ?**” Recent data from a study conducted in Bangladesh suggested that there may be
addltlonal beneflts to their offspring derived by immunising pregnant women in the third
trimester.” Zaman et al. found there was a 63% reduction in laboratory confirmed influenza
during the first 6 months of life among infants whose mothers had received influenza
vaccine.®” This potential benefit is particularly relevant because the TIV is currently not
registered or recommended for use in infants < 6 months of age.

Adverse events following immunisation (AEFI) with seasonal influenza vaccine have not
differed among pregnant and non-pregnant vaccinees. The CDC USA Immunization Safety
Office reported in 2006 that the VAERS database (a passive surveillance system in the USA
that collects spontaneously reported AEFI) indicated that there were no unexpected adverse
events following TIV in approximately 2 million pregnant women vaccinated between 2000
and 2003.%® The vaccines reported on by VAERS would, in the US context, have contained
thiomersal.

Pregnant women require only one dose of the pandemic influenza vaccine, which, if drawn
from a multi-dose vial, will contain 50ug of thiomersal (approximately 25ug of ethyl
mercury).394 For a pregnant woman weighing 60 kg, this would translate to 0.42ug per kg of
ethyl mercury, well below the most conservative upper limit for weekly consumption of methyl
mercury of 0.7ug per kg (see Table 1). As discussed above, ethyl mercury is rapidly excreted
and weekly levels will thus fall well short of the provisional tolerable weekly intake level
recommended for consumption of the more harmful methyl mercury ® On this basis, any
exposure of the unborn fetus to mercury would also be miniscule and would be expected to
be well below that encountered from maternal exposure to dietary and environmental
sources.
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