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For centuries mankind has searched for a cure for cancer and many therapies have been developed to 
treat this tissue nemesis.  While survival rates have increased with these therapies, millions of people 
worldwide die each year from cancer, with one in eight deaths blamed on the disease.1  As cancer 
research has progressed over the last few decades scientists have discovered that viruses cause a 
substantial percentage of cancers.  A huge milestone in the search for a cure for cancer was reached in 
1981 when the FDA approved the first cancer vaccine, a hepatitis B (HBV) vaccine which prevents 
primary liver cancer.  Another milestone was reached 25 years later in 2006 when the FDA approved the 
second cancer vaccine, a human papillomavirus (HPV) vaccine to prevent cervical, vulvar and vaginal 
cancer and subsequently, in 2011, approved to prevent anal and throat cancer.  

One would imagine that these two cancer vaccines would receive universal praise and lead to great 
demand. On the contrary, the HPV vaccine in particular has been very controversial with many parents 
stating that they will not allow their children to receive the vaccine, which prevents at least five different 
types of cancer.  Here we look at the history of both the hepatitis B and the HPV vaccines, comparing 
the regulatory approval timelines and vaccine recommendation guidelines. 

The hepatitis B virus, which is transmitted through infected blood and bodily fluids, is endemic in Asia 
and Africa.2  Currently, approximately 2 billion people have already been infected and over half of the 
world’s population will have become infected with the virus in their lifetime.34  The virus may stay 
dormant in the body for decades before any problems with the liver manifest.  Hepatitis B causes 
primary cancer of the liver, also known as primary hepatocellular carcinoma (HCC), which is one of the 
most common types of cancer worldwide.5  Primary liver cancer is the third leading cause of death for 
men globally and is the seventh leading cause of death among women.6  This cancer is particularly 
difficult to treat, with a five-year survival rate of only 10 percent.7 
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Six years after the hepatitis B vaccine was developed in 1969, scientists discovered the link between 
hepatitis B and primary liver cancer in 1975 and suggested primary liver cancer could be prevented with 
a hepatitis B immunization.8  Another six years later the FDA approved the Heptavax-B vaccine in 1981.9 

At the time Heptavax-B was approved primary liver cancer due to hepatitis B was not as common in the 
United States as it was in Asia and Africa, where hepatitis B is endemic and up to 50 percent of the 
population are carriers of the virus.10  In 1981, liver cancer accounted for 20 to 40 percent of all cancers 
in these regions, whereas in the United States liver cancers accounted for only 2 percent of all 
cancers.11,12  The FDA initially approved Heptavax-B only for a group of about 10 million Americans, 
including some health care workers, institutionalized mentally disabled, male homosexuals with multiple 
partners, and those with contacts with known carriers of the virus.13 

When the hepatitis B vaccine was approved in 1981, the FDA noted that the vaccine was only approved 
for use in high-risk individuals and not for the population at large and that those in high-risk groups had 
a 90 to 95 percent chance of avoiding the disease.14  In 1982, the Advisory Committee on Immunization 
Practices (ACIP) published immunization guidelines which recommended the high-risk groups cited by 
the FDA receive the hepatitis B vaccine.   Over the next decade only 2.5 million Americans received the 
hepatitis B vaccine, far short of the estimated 10 million in the high-risk group.  ACIP noted that 80 
percent of the immunized high-risk individuals were health care workers, but other high-risk groups, 
such as men who have sex with men, injection-drug users and heterosexuals with multiple partners 
were not being immunized.15  By 1991, ACIP updated its recommendations to include universal 
childhood vaccination for hepatitis B in an effort to eliminate its transmission in the United States.16,17 
Because of this successful universal immunization program the number of new hepatitis B infections per 
year in the United States dropped from a 1987 high of 287,000 to 38,000 in 2009.18 

The second major milestone in cancer vaccine implementation occurred in 2006, when the FDA 
approved a HPV vaccine.  This was an important new step in cancer prevention that could positively 
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affect the majority of the population.  At the time the hepatitis B vaccine was approved, relatively few 
Americans were infected with hepatitis B.  Conversely, HPV is the most common sexually transmitted 
infection (STI) and 80 to 90 percent of the sexually active population will be infected with it at some 
point in their lifetime.19  HPV has many strains and causes several deadly cancers, including cervical, 
vulvar, vaginal, penile, anal, and oropharyngeal cancer (OPC), a type of throat cancer.20  It is spread 
through sexual contact and like hepatitis B, can lie dormant for decades before any cancer develops.21  
In the United States, HPV causes approximately 22,000 new cases of cancer each year (about 15,000 in 
females and 7,000 in males).22  Globally, cervical cancer is the second leading cause of cancer in 
women.23 

The first HPV vaccine approved in 2006, Gardasil, is a quadrivalent vaccine which prevents HPV types 6, 
11, 16, and 18.24,25  Gardasil was originally approved for use in females ages 9 to 26 to prevent cervical 
cancer and genital warts.26  In 2009, FDA approved another HPV vaccine, Cervarix, a bivalent vaccine 
which prevents HPV types 16 and 18, for use in females ages 10 to 25 to prevent cervical cancer.27,28 

The year after FDA approval of Gardasil ACIP issued recommendations for a cohort which mirrored the 
female group for which FDA approved the vaccine.  In these 2007 ACIP recommendations females ages 
11 to 12 years were the primary vaccination target, but the guidelines allowed for vaccine 
administration as young as age 9 and as old as age 26 for catch-up vaccination.29  While some parents 
were eager to have their children vaccinated, there was a public backlash against the recommendations 
with many parents refusing to allow their children to be immunized because they believe the vaccine 
encourages sexual promiscuity.30  In 2007, Texas Governor Rick Perry issued an Executive Order 
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22 Gardiner Harris, Panel Endorses HPV Vaccine for Boys of 11, N.Y. TIMES, Oct. 25, 2011, 
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FDA to Merck, available at 
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requiring HPV immunization for females entering the sixth grade, but angry Texas legislators overrode 
the order and passed a law stating that immunization against HPV will not be required for any 
elementary or secondary school student.31,32 During the 2012 Presidential campaign Rick Perry was often 
criticized by his Republican primary rivals for supporting HPV vaccination in the past.33 The resistance to 
HPV vaccines reaches beyond the political arena with only 32 percent of recommended females 
receiving the three dose series of the vaccine.34 

Despite a cool public reception to the HPV vaccines, medical research on the virus continues.  Research 
has shown that these vaccines prevent more than just cervical cancer and the FDA has expanded 
approval for vaccine use to prevent other cancers.  In 2008, FDA approved Gardasil for prevention of 
vulvar and vaginal cancer.35,36  The next year Gardasil received FDA approval for use in males ages 9 to 
26 for prevention of genital warts.37,38 In 2010, the FDA approved Gardasil for prevention of anal cancer 
in both sexes.39,40 Recently ACIP has updated its immunization recommendations to reflect these new 
uses.  In 2011, ACIP published recommendations that males age 11 to 12 be immunized against HPV-16 
and HPV-18 to prevent anal, penile and throat cancers.41  The recommendations allow for catch-up 
vaccination administration in males ages 9 to 21 years.42  

Once ACIP recommended universal childhood immunization, infant hepatitis B vaccination rates 
increased from 16 percent in 1993 to 90 percent by 2000.43,44 HPV vaccination remains low among 
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34 CDC, Recommendations on the Use of Quadrivalent Human Papillomavirus Vaccine in Males — Advisory 
Committee on Immunization Practices (ACIP), 2011, 60(50) MMWR 1705, 1705 (2011), 
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females and extremely low among males.45  It remains to be seen whether new recommendations that 
all 11 to 12 year olds receive immunization against HPV will translate to similar high compliance rates 
analogous to the hepatitis B timeline. 
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