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Understanding Thimerosal,  
Mercury, and Vaccine Safety

What is thimerosal? Is it the same as mercury? 
Thimerosal is a compound that contains mercury. Mercury is a metal 
found naturally in the environment. 

Why is thimerosal used in some vaccines?
Because it prevents the growth of dangerous microbes, thimerosal 
is used as a preservative in multi-dose vials of flu vaccines, and 
in two other childhood vaccines, it is used in the manufacturing 
process. When each new needle is inserted into the multi-dose 
vial, it is possible for microbes to get into the vial. The preservative,  
thimerosal, prevents contamination in the multi-dose vial 
when individual doses are drawn from it. Receiving a vaccine 
contaminated with bacteria can be deadly.

For two childhood vaccines, thimerosal is used to prevent the growth 
of microbes during the manufacturing process. When thimerosal 
is used this way, it is removed later in the process. Only trace (very 
tiny) amounts remain. The only childhood vaccines today that 
have trace amounts of thimerosal are one DTaP and one DTaP-Hib 
combination vaccine.

Why was thimerosal removed from vaccines given  
to children?
In 1999, the Food and Drug Administration (FDA) was required by 
law to assess the amount of mercury in all the products the agency 
oversees, not just vaccines. The U.S. Public Health Service decided 
that as much mercury as possible should be removed from vaccines, 
and thimerosal was the only source of mercury in vaccines. Even 

● Thimerosal is a mercury-containing compound that 
prevents the growth of dangerous bacteria and 
fungus. It is used as a preservative for flu vaccines 
in multi-dose vials, to keep the vaccine free from 
contamination. Thimerosal is also used during the 
manufacturing process for some vaccines to prevent 
the growth of microbes.

● In 1999, as a precautionary measure, the U.S. 
Public Health Service recommended removing 
thimerosal as a preservative from vaccines to 
reduce mercury exposure among infants as much 
as possible.

● Today, except for some flu vaccines in multi-dose 
vials, no recommended childhood vaccines contain 
thimerosal as a preservative.

● In all other recommended childhood vaccines, no 
thimerosal is present, or the amount of thimerosal 
is close to zero.

● No reputable scientific studies have found an 
association between thimerosal in vaccines  
and autism. 

● There are two different compounds that contain 
mercury: ethylmercury and methylmercury.  The low 
levels of ethylmercury in vaccines are broken down 
by the body differently and clear out of the blood 
more quickly than methylmercury. 
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Food and Drug  
Administration (FDA) 
announces results of its 
review of total amount 
of ethylmercury from 
thimerosal preservative 
in childhood vaccines. 

Public Health Service 
(PHS) and American 
Academy of Pediatrics 
(AAP) recommend 
removing thimerosal 
as a preservative from 
childhood vaccines as a 
precautionary measure.

Ju
ly 

9, 
19

99

Manufacturers 
begin to phase 
out use of 
thimerosal as  
a preservative 
in childhood 
vaccines.
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Manufacturing 
of childhood 
vaccines with 
thimerosal as 
a preservative 
ceases.
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All childhood vaccines 
with thimerosal as 
a preservative have 
passed their expiration 
date and are no longer 
available in the U.S. The 
amount of mercury in 
vaccines recommended 
for children is close 
to zero.
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Influenza vaccination  
recommended for U.S. 
children ages 6 through  
23 months old. Thimerosal 
is used as a preservative in 
multi-dose vials to prevent 
contamination of the vial 
when individual vaccine 
doses are drawn from it. 
Single-dose vials without 
thimerosal are available.
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Influenza vaccination 
recommended for  
all U.S. children ages 
6 months through  
18 years.
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For more information on vaccines, 
vaccine-preventable diseases, and  
vaccine safety:  
http://www.cdc.gov/vaccines/conversations
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| questions and answers | 

What is VAERS?
VAERS is a national vaccine safety surveillance program overseen 
by CDC and FDA. VAERS collects and analyzes reports of adverse 
events that happen after vaccination. Each year, VAERS receives 
around 30,000 reports. Most of these reports describe known, 
mild side effects such as fever. Scientists at CDC and FDA monitor 
VAERS reports closely to identify reported adverse events that need 
to be studied further. Sometimes, it is only after a vaccine has been 
approved and used broadly that rare side effects can be detected by 
monitoring systems such as VAERS.

How are the VAERS data used?
VAERS scientists look for unusually high numbers of reports of an 
adverse event after a particular vaccine or a new pattern of adverse 
events. If scientists see either of these situations, focused studies in 
other systems are done to determine if the adverse event is or is not 
a side effect of the vaccine. Information from VAERS and vaccine 
safety studies is shared with the public. Throughout the process of 

●  The Vaccine Adverse Event Reporting System 
(VAERS) is one component of the United States’ 
comprehensive vaccine safety monitoring system.

●  VAERS reports are monitored carefully by the  
Centers for Disease Control and Prevention (CDC) 
and the Food and Drug Administration (FDA). 

●  Reports of adverse events (possible side effects) 
after vaccination do not mean that the reported 
problem was caused by a vaccine. Reports are 
signals that alert scientists of possible cause-and- 
effect relationships that need to be investigated. 

●  Anyone can submit a report to VAERS including 
health care professionals, vaccine manufacturers, 
vaccine recipients, and parents or family members 
of people who have received a vaccine.

Understanding the Vaccine Adverse  
Event Reporting System (VAERS)
Last updated January 2011
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Vaccine Information Statements (VISs) are informa-
tion sheets produced by the Centers for Disease Control  
and Prevention (CDC) that explain to vaccine recipients, 
their parents, or their legal representatives both the 
benefits and risks of a vaccine. Federal law requires 
that VISs be handed out whenever (before each dose) 
certain vaccinations are given.

For more information on vaccines, 
vaccine-preventable diseases, and  
vaccine safety:  
http://www.cdc.gov/vaccines/conversations
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monitoring VAERS, conducting studies, and sharing findings,  
appropriate actions are taken to protect the public’s health.

For example, if VAERS identifies a mild adverse event that is verified 
as a side effect in a focused study, this information is reviewed by 
CDC, FDA, and vaccine policy makers. In this situation, the vaccine 
may continue to be recommended if the disease-prevention benefits 
from vaccination outweigh the risks of a newly found side effect.  

Information about newly found side effects is added to the vaccine’s 
package insert that lists safety information. Newly found side effects 
also are added to the Vaccine Information Statement (VIS) for  
that vaccine. If serious side effects are found, and if the risks of the 
vaccine side effect outweigh the benefits, the recommendation to  
use the vaccine is withdrawn. 

Adverse events reported to VAERS are not necessarily side effects 
caused by vaccination. An adverse event is a health problem that happens 
after vaccination that may or may not be caused by a vaccine. These events 
may require further investigation. By definition, a side effect has been 
shown to be linked to a vaccine by scientific studies. 

Before the FDA licenses (approves) a vaccine for use, the vaccine must be 
tested with volunteers during clinical trials to make sure it is safe and  
effective. Sometimes side effects show up in clinical trials. Most often 
side effects found in clinical trials are minor, such as possible pain at the 
injection site, and the vaccine is licensed because the disease-prevention 
benefits outweigh the risk of getting the side effect. 

As part of the United States’ comprehensive vaccine safety monitoring 
system, VAERS detects rare vaccine adverse events, signaling to scientists 
that focused studies are needed to determine whether the adverse event is 
a side effect or if there is no medical link.  

The Advisory Committee on  
Immunization Practices (ACIP)
Last updated July 2011

● The Centers for Disease Control and Prevention (CDC) 
sets the U.S. childhood immunization schedule based 
on recommendations from the Advisory Committee on 
Immunization Practices (ACIP).

● Before recommending a vaccine the ACIP considers 
many factors, including the safety and effectiveness of 
the vaccine. 

● Candidates for ACIP membership are screened 
carefully prior to being selected to join the committee. 

● The ACIP develops vaccine recommendations for 
children and adults. The recommendations include the 
age(s) when the vaccine should be given, the number 
of doses needed, the amount of time between doses, 
and precautions and contraindications.
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What is the ACIP?

The Advisory Committee on Immunization Practices (ACIP) is a group of 
medical and public health experts that develops recommendations on how to 
use vaccines to control diseases in the United States. 

The ACIP consists of 15 experts who are voting members and are responsible 
for making vaccine recommendations. The Secretary of the U.S. Department of 
Health and Human Services (DHHS) selects these members after an application, 
interview, and nomination process. Fourteen of these members have expertise 
in vaccinology, immunology, pediatrics, internal medicine, nursing, family 
medicine, virology, public health, infectious diseases, and/or preventive 
medicine. One member is a consumer representative who provides perspectives 
on the social and community aspects of vaccination. 

The ACIP works with 30 professional organizations that are highly regarded 
in the health field. Examples of these professional organizations with which 
ACIP develops the annual harmonized childhood schedule are the American 
Academy of Pediatrics (AAP) and the American Academy of Family Physicians 
(AAFP). These members comment on ACIP’s recommendations and offer the 
perspectives of groups that will implement the recommendations. 

People with certain vaccine-related interests at the time they apply for the ACIP 
are not considered for membership. For example, direct employment of a 

| questions and answers |

candidate or an immediate family member by a vaccine manufacturer, holding a 
patent on a vaccine or related product, or serving on a Board of Directors of a 
vaccine manufacturer, excludes people from ACIP membership. However, 
because ACIP members are experts in the vaccine field, they may be involved in 
vaccine studies. Therefore, ACIP members who lead vaccine studies at their 
respective institutions may become ACIP members but they must abstain from 
voting on recommendations related to the vaccine they are studying. In 
addition, they cannot vote on any other vaccines manufactured by the company 
funding the research or on any vaccines that are similar to the one(s) they are 
studying. 

The Adult Immunization Schedule Adults also need protection 
against several vaccine-preventable diseases. Therefore, in addition to the 
childhood immunization schedule, the ACIP makes recommendations for the 
adult immunization schedule.  The ACIP considers many of the same factors 
for adult immunization recommendations that they consider when making 
recommendations about the childhood schedule. The professional organizations 
that work with the ACIP to develop the annual adult schedule include the  
American College of Obstetricians and Gynecologists (ACOG), the American 
College of Physicians (ACP), and the American Academy of Family  
Physicians (AAFP).

How does ACIP make decisions about  
vaccine recommendations?

The ACIP holds three meetings each year at the Centers for Disease Control 
and Prevention (CDC) in Atlanta, Georgia to make vaccine recommendations. 
Meetings are open to the public and available online via webcast. During these 
committee meetings, members present findings and discuss vaccine research and 
scientific data related to vaccine effectiveness and safety, clinical trial results, and 
manufacturer’s labeling or package insert information. Outbreaks of vaccine-
preventable disease or changes in vaccine supply, such as vaccine shortages, also 
are reviewed during these meetings. The recommendations include the age(s) 
when the vaccine should be given, the number of doses needed, the amount of 
time between doses, and precautions and contraindications. 

In addition to these meetings, ACIP members participate in work groups.  
These work groups are active all year to stay up-to-date on specific vaccines 
and vaccine safety information. For example, before a vaccine is even licensed 
by the U.S. Food and Drug Administration (FDA), an ACIP work group will 
thoroughly review all available scientific information about the vaccine so that 
they will be prepared to present information to the ACIP about the vaccine once 
it is licensed. At this point, the vaccine already has undergone several phases of 
testing for safety and efficacy with potentially tens of thousands of volunteers. 
The licensure process could take several years.  The work group carefully reviews 
data available on the vaccine in order to make recommendations to the ACIP, 

For more information on vaccines, 
vaccine-preventable diseases, and  
vaccine safety:  
http://www.cdc.gov/vaccines/conversations
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Ensuring the Safety of  
Vaccines in the United States

● Currently, the United States has the safest, most 
effective vaccine supply in its history. 

● The United States’ long-standing vaccine safety 
system ensures that vaccines are as safe as 
possible. As new information and science become 
available, this system is, and will continue to be, 
updated and improved.

● The U.S. Food and Drug Administration (FDA) 
ensures the safety, effectiveness, and availability 
of vaccines for the United States. Before the 
FDA licenses (approves) a vaccine, the vaccine 
is tested extensively by its manufacturer. FDA 
scientists and medical professionals carefully 
evaluate all the available information  
about the vaccine to determine its safety and 
effectiveness.

● Although most common side effects of a vaccine 
are identified in studies before the vaccine is 
licensed, rare adverse events may not be detected 
in these studies. Therefore, the U.S. vaccine safety 
system continuously monitors for adverse events 
(possible side effects) after a vaccine is licensed. 
When millions of people receive a vaccine, less 
common side effects that were not identified 
earlier may show up.

Last updated July 2011
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For more information on vaccines, 
vaccine-preventable diseases, and  
vaccine safety:  
http://www.cdc.gov/vaccines/conversations
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Adverse Events and Side Effects Adverse events reported to 
the Vaccine Adverse Event Reporting System (VAERS) are not necessarily 
side effects caused by vaccination. An adverse event is a health problem 
that happens after vaccination that may or may not be caused by a 
vaccine. By definition, a side effect has been shown to be linked to a 
vaccine by scientific studies.

| Prelicensure: Vaccine Safety Testing |
The U.S. Food and Drug Administration (FDA) must license 
(approve) a vaccine before it can be used in the United States. FDA 
regulations for the development of vaccines ensure their safety, 
purity, potency, and effectiveness. Before a vaccine is approved 
by FDA for use by the public, results of studies on safety and 
effectiveness of the vaccine are evaluated by highly trained FDA 
scientists and doctors. FDA also inspects the vaccine manufacturing 
sites to make sure they comply with current Good Manufacturing 
Practice (cGMP) regulations. 

Vaccine Development
Vaccine development begins in the laboratory before any tests in 
animals or humans are done. If laboratory tests show that a vaccine 
has potential, it is usually tested in animals. If a vaccine is safe in 
animals, and studies suggest that it will be safe in people, clinical 
trials with volunteers are next. 

Clinical Trials
Typically, there are three phases of clinical trials. Vaccines that are 
being developed for children are first tested in adults. FDA sets 
guidelines for the three phases of clinical trials to ensure the safety  
of the volunteers. 

Phase 1 clinical trials focus on safety and include 20–100 healthy 
volunteers. In Phase 1, scientists begin to learn how the size of the 
dose may be related to side effects. If possible at this early stage, 
scientists also try to learn how effective the vaccine may be.  

If no serious side effects are found in Phase 1, next is Phase 2, which 
involves several hundred volunteers. This phase includes studies that 
may provide additional information on common short-term side 
effects and how the size of the dose relates to immune response. 

In Phase 3 studies, hundreds or thousands of volunteers participate. 
Vaccinated people are compared with people who have received  
a placebo or another vaccine so researchers can learn more about the 
test vaccine’s safety and effectiveness and identify common  
side effects.

Clinical trials are conducted according to plans that FDA reviews to 
ensure the highest scientific and ethical standards. The results of the 
clinical trials are a part of FDA’s evaluation to assess the safety and 
effectiveness of each vaccine. In addition to evaluating the results of 
the clinical trials, FDA scientists and medical professionals carefully 
evaluate a wide range of information including results of studies on 
the vaccine’s physical, chemical, and biological properties, as well as 
how it is manufactured, to ensure that it can be made consistently 
safe, pure, and potent. 

Understanding  
How Vaccines Work
Last updated July 2011
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Diseases that vaccines prevent can be 
dangerous, or even deadly.  Vaccines greatly 
reduce the risk of infection by working with 
the body’s natural defenses to safely develop 
immunity to disease. This fact sheet explains 
how the body fights infection and how 
vaccines work to protect people by  
producing immunity. 

The Immune System— 
The Body’s Defense Against Infection
To understand how vaccines work, it is helpful to first look at how 
the body fights illness. When germs, such as bacteria or viruses, 
invade the body, they attack and multiply. This invasion is called 
an infection, and the infection is what causes illness.  The immune 
system uses several tools to fight infection.  Blood contains red 
blood cells, for carrying oxygen to tissues and organs, and white 
or immune cells, for fighting infection.  These white cells consist 
primarily of B-lymphocytes, T-lymphocytes, and macrophages: 

•  Macrophages are white blood cells that swallow up and digest 
germs, plus dead or dying cells. The macrophages leave behind 
parts of the invading germs called antigens. The body identifies 
antigens as dangerous and stimulates the body to attack them.

•  Antibodies attack the antigens left behind by the macrophages. 
Antibodies are produced by defensive white blood cells called 
B-lymphocytes.

• T-lymphocytes are another type of defensive white  
blood cell. They attack cells in the body that have already been 
infected.

The first time the body encounters a germ, it can take several days 
to make and use all the germ-fighting tools needed to get over the 
infection. After the infection, the immune system remembers 
what it learned about how to protect the body against that disease. 

The body keeps a few T-lymphocytes, called memory cells that go 
into action quickly if the body encounters the same germ again. 
When the familiar antigens are detected, B-lymphocytes produce 
antibodies to attack them.   

How Vaccines Work
Vaccines help develop immunity by imitating an infection. This 
type of infection, however, does not cause illness, but it does cause 
the immune system to produce T-lymphocytes and antibodies. 
Sometimes, after getting a vaccine, the imitation infection can cause 
minor symptoms, such as fever. Such minor symptoms are normal 
and should be expected as the body builds immunity.

Once the imitation infection goes away, the body is left with a 
supply of “memory” T-lymphocytes, as well as B-lymphocytes that 
will remember how to fight that disease in the future. However, it 
typically takes a few weeks for the body to produce T-lymphocytes 
and B-lymphocytes after vaccination. Therefore, it is possible that 
a person who was infected with a disease just before or just after 
vaccination could develop symptoms and get a disease, because the 
vaccine has not had enough time to provide protection. 

Types of Vaccines
Scientists take many approaches to designing vaccines. These 
approaches are based on information about the germs (viruses 
or bacteria) the vaccine will prevent, such as how it infects 
cells and how the immune system responds to it.  Practical 
considerations, such as regions of the world where the vaccine 
would be used, are also important because the strain of a 
virus and environmental conditions, such as temperature 
and risk of exposure, may be different in various parts of the 
world.  The vaccine delivery options available may also differ 
geographically. Today there are five main types of vaccines that 
infants and young children commonly receive:

•  Live, attenuated vaccines fight viruses. These vaccines contain a 
version of the living virus that has been weakened so that it does 
not cause serious disease in people with healthy immune systems. 
Because live, attenuated vaccines are the closest thing to a 
natural infection, they are good teachers for the immune system. 
Examples of live, attenuated vaccines include measles, mumps, 

For more information on vaccines, 
vaccine-preventable diseases, and  
vaccine safety:  
http://www.cdc.gov/vaccines/conversations

Use These CDC Fact Sheets to Keep Patients 
and Staff Up to Date on Vaccine Topics

Download these CDC fact sheets at  
www.cdc.gov/vaccines/spec-grps/hcp/provider-resources-safetysheets.html

http://www.immunize.org
http://www.vaccineinformation.org
http://www.cdc.gov/vaccines/spec-grps/hcp/downloads/vacsafe-thimerosal-color-office.pdf
http://www.cdc.gov/vaccines/spec-grps/hcp/downloads/vacsafe-vaers-color-office.pdf
http://www.cdc.gov/vaccines/spec-grps/hcp/downloads/vacsafe-acip-color-office.pdf
http://www.cdc.gov/vaccines/spec-grps/hcp/downloads/vacsafe-ensuring-color-office.pdf
http://www.cdc.gov/vaccines/spec-grps/hcp/downloads/vacsafe-understand-color-office.pdf

