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Thiomersal 

• Thiomersal (also known as thimerosal) is a mercury-based preservative that is used in some vaccines.
• None of the National Immunisation Program (NIP) vaccines currently supplied in Australia

contain thiomersal.
• The removal of thiomersal-containing vaccines was a precautionary measure based on the ‘theoretical

risk’ of harm from ethyl mercury, which is a metabolite of thiomersal.
• Where used in vaccines, the total amount of mercury derived from thiomersal is well below toxic levels.
• There is no evidence that thiomersal in vaccines has caused any serious health problems.

What is thiomersal? 
Thiomersal is an organic compound containing 49.6% ethyl mercury by weight. It has been used in very 
small amounts in some vaccines since the 1930s to prevent bacterial and fungal contamination, 
particularly in multi-dose vials where withdrawing repeated doses from the same vial was more likely to 
result in contamination.1  

Do childhood vaccines contain thiomersal? 
In Australia, thiomersal has been removed from all routine childhood vaccines since 2000. Multi-dose 
vaccine vials are no longer used for routine immunisation, so the risk of bacterial contamination from 
withdrawing repeated doses of vaccine is minimal. Most single-dose vaccine vials do not require 
preservatives; where needed, alternative preservatives to thiomersal are used.  

What about vaccines for adults? 
The levels of mercury in adults resulting from receiving thiomersal-containing vaccines are so low that 
experts do not recommend removal of thiomersal from vaccines for adolescents or adults.2  Nevertheless, 
the only thiomersal-containing vaccine available in Australia is the Q fever vaccine (Q-VAX, CSL 
Biotherapies/Merck & Co Inc). 

In many countries, thiomersal continues to be used in routine vaccines. The Global Advisory Committee 
on Vaccine Safety (GACVS) of the World Health Organization (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”.3   

What is mercury? 
Mercury is a natural element that occurs as a metal (metallic mercury which gives rise to mercury vapour); 
inorganic mercury (a form in the environment and in animal tissues); and organic mercury (the two main 
forms of which are methyl mercury and ethyl mercury).4 These various forms of mercury are found in the 
air, earth, aquatic sediment, in fish (particularly in long-lived fish such as sharks), and are used in industrial 
processes, dental fillings, thermometers and vaccines. The two forms of mercury that people are most 
likely to come into contact with are methyl mercury (in fish) and ethyl mercury (in vaccines).  

Prior to 2000, very little was known about ethyl mercury, and recommendations for thiomersal-containing 
vaccines were based in part on extrapolations from analogies with methyl mercury and exposure limits for 
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mercury.4 It is now known that the two have very important differences in the way that they are absorbed 
and metabolised in the body. 

Methyl mercury is more potent. It accumulates in the body because the time taken for the body to 
eliminate it (known as the ‘half-life’) is about 50 days. Ethyl mercury (in thiomersal), on the other hand, 
does not accumulate in the body to such an extent, because its half-life is only about 7–10 days.4 Ethyl 
mercury is rapidly converted in the body to inorganic mercury, which is excreted in the stool.4  

Mercury can have harmful effects on the central nervous system, skin and kidneys, but most cases of the 
toxic effects of mercury have been reported as being from methyl mercury, not ethyl mercury. 

How much mercury is harmful? 
Mercury is harmful only after it reaches a certain level in the body. The toxicity depends on the amount of 
mercury consumed in relation to body weight, over a period of time. Therefore, infants are at greater risk 
from mercury than adults because of their size. Different expert bodies have determined that safe levels of 
mercury consumption lie somewhere between 0.7 μg/kg body weight/week (Environmental Protection 
Agency [EPA], USA) to 3.3 μg/kg of body weight/week (WHO).1 These values indicate levels of exposure 
that can be tolerated, and have been deliberately calculated to be much lower than the level at which harm 
might occur. For example, the EPA level is 10 times below the lowest level calculated as causing harm, so 
there is a large built-in safety margin. In addition, these levels refer to methyl mercury, whereas thiomersal 
is converted to ethyl mercury, which is broken down and excreted more rapidly and does not accumulate 
in the body like methyl mercury. 

How much mercury exposure results from vaccines? 
In Australia, thiomersal has been removed from all routine childhood vaccines since 2000. When 
thiomersal-containing vaccines were being used before the year 2000, the maximum number of doses of 
thiomersal-containing vaccines a 6-month-old child might have received was as follows: 3 doses of 
diphtheria-tetanus-pertussis vaccine, 3 doses of hepatitis B vaccine and 3 doses of Hib vaccine. This 
would have resulted in a total intake of 175 μg of ethyl mercury, which is equivalent to about 1.9 μg/kg 
body weight/week, for an average-sized baby. This level is well below the WHO limit for methyl mercury 
discussed above. Two studies measuring mercury levels in the blood in infants who received thiomersal-
containing vaccines indicated that their blood concentrations of mercury did not rise above designated 
levels, except possibly transiently in a premature infant less than 1kg in weight.5 These results were 
consistent with findings from studies investigating post-vaccination mercury levels in premature and low-
birth-weight newborn infants2 and adults.2 

What studies have been done to look at the health effects of thiomersal in 
vaccines? 
Several high-quality scientific studies in Europe, the United Kingdom, the United States of America (the 
USA) and Japan have shown that there is no evidence of developmental or neurological abnormalities 
resulting from the use of vaccines containing thiomersal. 6-10  

In 2004, a report by the Institutes of Medicine, an independent expert body in the USA, concluded that 
there is no association between autism and vaccines that contain thiomersal. Furthermore, in 2014, an 
extensive review and meta-analysis of all empirical studies on vaccines and autism and autism spectrum 
disorders (ASD) was published in the journal Pediatrics.11 Case–control and cohort studies looking at the 
relationship between vaccine administration and development of autism and ASD were reviewed. Overall, 
pooled estimates indicated that autism and neurodevelopmental disorders are not associated with 
thiomersal in vaccines. Most of the epidemiological studies that do suggest a link between thiomersal and 
autism are notably by only one pair of authors and these studies “have significant design flaws”, including 
a lack of appropriate controls and/or adjustment for confounders, “that invalidate their conclusions”.12,13   

Why was thiomersal removed from childhood vaccines if there is no danger? 
Although there has been a lack of evidence that thiomersal in vaccines is harmful, the recommendations to 
remove or to significantly reduce the amount of thiomersal present in vaccines were made for two main 
reasons. Firstly, it was to reduce exposure in premature babies with low birth weight in whom there was a 
theoretical risk that the intake of mercury from repeated doses of thiomersal-containing vaccines could 
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have been transiently high. Secondly, the intent has been to reduce total exposure to mercury in babies 
and young children in a world where other environmental sources (particularly in food such as fish) may be 
more difficult to eliminate.  

In 1999, the US Food and Drug Administration (FDA) was authorised to assess mercury levels in all drugs 
and foods, not just vaccines. The results of these assessments raised concerns that the total amount of 
mercury derived from thiomersal (an ethyl mercury derivative) in vaccines used in the infant immunisation 
schedule could potentially exceed the recommended level.14 As a precautionary measure, the U.S. Public 
Health Service recommended that thiomersal be removed from many childhood vaccines to eliminate any 
potential risk. Since then more information has been gathered regarding ethyl mercury, and evidence 
shows that the rate at which ethyl mercury is broken down and excreted from the body makes it highly 
unlikely for it to be retained in the body at higher than recommended levels.  
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