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As a result of the vaccines discovered in the 20th Century, parents and many healthcare providers
of the 21st Century have limited or no experience with the devastating effects of diseases such
as polio, smallpox or measles. Fear of disease has shifted to concerns regarding vaccine safety.
Scientific evidence has refuted many of the misconceptions regarding vaccine safety; however,
parental refusal of vaccines is increasing. Here we review six of the most prevalent controversies
surrounding vaccine safety: the proposed causal relationship between receipt of the measles–
mumps–rubella vaccine and autism; thimerosal as a potential trigger for autism; religious objection
based on some vaccine viruses being grown in cell lines from aborted fetal tissues; parental worries
that use of the human papillomavirus vaccine may lead to youth promiscuity; fears regarding the
purported association between pertussis vaccination and adverse neurological outcomes; and
concerns regarding too many vaccines overloading or weakening the infant immune system.
Healthcare providers are ideally positioned to correct these misconceptions, but they must
recognize and acknowledge parents’ concerns, educate themselves on the latest scientific research
that addresses these, and dedicate sufficient time to discuss vaccine safety with worried parents.
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Historical evidence suggests that there is a predictable inverse relationship between the levels
of vaccine-preventable diseases and safety concerns, with safety concerns likely to emerge as
first-hand experience with vaccine-preventable
diseases decreases [1] . Today, vaccines represent
one of the most important medical advances of
all time and are responsible for preventing several
vaccine-preventable diseases, and untold human
suffering and disability [101] . As a consequence of
the vaccine discoveries of the 20th Century, parents and many healthcare providers of the 21st
Century have limited or no experience with the
devastating effects of diseases such as polio, smallpox or measles. This has contributed to an uneasy
relationship between the lay public and stewards
of public health. In a recent survey of pediatricians
and family practitioners, 11% of the physicians did
not recommend to parents that children receive
all available vaccines [2] .�������������������������
Thus,
������������������������
controversies surrounding safety have clouded the successes reaped
by these life-saving vaccines. Fear of disease has
shifted to fear of vaccine safety. Ironically, vaccines
have become victims of their own success.
Scientific evidence has refuted many of the misconceptions regarding the safety of vaccines [3] ;
however, a distressing increase in parental refusal
of vaccines has been reported [4,5, 6] . A 2001–2002
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National Immunization Survey indicated that 1%
of parents believe vaccines are unsafe and another
6% have a neutral opinion on vaccine safety. Both
groups had similar low vaccination coverage [4] .
The 2003–2004 National Immunization Survey
revealed an increase in vaccine refusal rates to
6%, with a total of 28.3% of respondents indicating that they were unsure or delaying vaccines
due to concerns about vaccine safety [7] . Recent
outbreaks of measles, Haemophilus influenzae
type b invasive disease and pertussis have been
attributed to vaccine refusal resulting in under
immunized infants and children [8–11] . These outbreaks underscore the need for continued efforts
to educate the community regarding the safety
and efficacy of currently licensed vaccines.
In this review, current common vaccine
controversies in the USA will be addressed. In
addition, the extant scientific evidence will be
discussed within the context of the ongoing public health debate regarding the recommended
vaccination schedule for infants and children.
Neurodevelopmental concerns:
disconnecting autism

One of the most contentious vaccine controversies
to date is the proposed causal relationship between
the receipt of the measles–mumps–rubella
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(MMR) vaccine and autism. Andrew Wakefield, a gastroenterologist in the UK, was the first to postulate the so-called
‘leaky-gut’ theory. Wakefield’s theory was supported by studies
that identified measles virus nucleic acid sequences in the blood
cells and intestinal tissue of some children who had experienced
severe behavioral regression [12,13] . A similar investigation with a
larger sample failed to reveal persistence of measles virus nucleic
acids in the peripheral blood of children with autism-spectrum
disorder [14] . Subsequently, results of several large populationand ecologic-based studies have failed to provide any support
for Wakefield’s theory [15] . In light of the compelling evidence
refuting Wakefield’s contention, most of his coauthors have published a formal retraction of the findings of the original article
and the journal Lancet has recently fully retracted the original
publication based on several elements of the paper being proven
to be false [16,17] . Further details about this controversy and autism
research have been published in a recent book [18] . The Institute of
Medicine (IOM) in a report on vaccine safety has stated that “the
committee concludes that the evidence favors rejection of a causal
relationship between MMR vaccine and autism” [19] . Although
there are rare side effects such as immediate hypersensitivity reactions and febrile seizures, as well as mild fever and rash that occur
relatively commonly in association with its use, the MMR vaccine continues to be safe, efficacious and recommended by the
Advisory Committee on Immunization Practices (ACIP) of the
US CDC, and endorsed by the American Academy of Pediatrics
(AAP) and the American Academy of Family Practice (AAFP).
Thimerosal is another hot button issue that has been debated
in relationship to the onset of autism. Thimerosal has served as a
preservative in vaccines since the 1930s. It is added to multidose
vaccine vials for its bactericidal properties to preserve the sterility
of the contents. In the late 1990s, the government became aware
of and concerned about mercury exposure in the general population and the Environmental Protection Agency (EPA) published standards of safe limits of methylmercury exposure [20] .
Thimerosal contains 49.6% mercury by weight and metabolizes
into ethylymercury and thiosalicylate [15] . The use of thimerosal
came under fire as more thimerosal-containing vaccines were
added to the recommended infant and child immunization
schedule. The possibility of subsequent neurodevelopmental
problems related to the cumulative amounts of thimerosal that
a child was receiving in the first 2 years of life, the total amount
of mercury being administered at a single clinic visit, especially
for the very smallest of infants (including premature infants in
whom safety data were unavailable at the time) were raised as
concerns [20,21] .
In 1999, the AAP and the US Public Health Service (USPHS)
took a cautionary stance and issued a joint statement calling
for the removal of thimerosal from pediatric vaccines [22] . At
that time, the risks of low-dose ethylmercury in vaccines were
unknown, although there was no evidence that thimerosal-containing vaccines contributed to toxic mercury levels. Studies
conducted subsequently suggest that ethylmercury behaves very
differently to the more concerning environmental neurotoxin
methylmercury [21] . The action taken by the AAP and USPHS
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had a significant ripple effect on the general public’s acceptance
of vaccine safety. The birth dose of hepatitis B vaccine, which
at the time contained thimerosal, was subsequently withheld
by many healthcare providers and the hepatitis B vaccination
campaign experienced a serious setback. The removal of thimerosal from vaccine vials has also increased production costs,
which are ultimately passed on to the consumer. At present,
with the exception of some influenza vaccines, none of the routinely recommended pediatric vaccines contain thimerosal as
a preservative.
In spite of overwhelming scientific evidence to the contrary,
the debate rages on with media reports fueling the general public’s fear and erosion of confidence in vaccines. In March 2008,
the story of Hannah Poling, a 9-year-old child whose parents
claimed that she developed severe neurodevelopmental problems
after receiving the MMR and other vaccines, found its way to
front page news. The MMR–autism ‘link’ and the hypothesis
that multiple vaccines cause autism were given ‘new life’ when
the Polings were successful in their litigation under the Vaccine
Injury Compensation Program (VICP). The VICP was developed to fairly compensate individuals who feel they have been
harmed by a vaccine. Unlike most US legal claims, the VICP
only requires a biologically plausible theory and not irrefutable
proof [23] .
The following year on 12 February 2009, the US Court of
Federal Claims denied damages for three families who were seeking redress for what they believed to be MMR vaccine-associated
neurodevelopmental harm to their children. The three cases were
considered ‘test cases’ for the almost 5000 families with pending
claims. The hearings were conducted over 2 years and included
5000 pages of expert testimony and 939 medical articles [102] . This
was a landmark decision that was criticized by antivaccine activists and lauded by the Department of Health and Human Services
(DHHS). Once again, the purported link between MMR, as well
as thimerosal, and autism had been disconnected.
Moral & religious concerns

Some parents have refused certain vaccinations for their children
based on religious objections. The moral opposition to these vaccines is due to the acquisition of the initial cell lines in which
vaccine viruses are grown, from voluntarily aborted fetuses. The
specific vaccines are:
• Single-antigen vaccines against rubella
• Multiantigen vaccines against MMR
• Single-antigen vaccine against chickenpox
• Vaccines against hepatitis A [24]
In response to these concerns, the US Conference of Catholic
Bishops has issued statements relieving parents of the obligation
to refuse this vaccine based on the Catholic Church’s opposition
to voluntary abortion. The Catholic Bishops have noted that the
source of the cell line for the vaccines was not the choice of the
parents and the only viable option to protect their child and the
community from serious illness is to take the vaccine [25] .
Expert Rev. Vaccines 9(5), (2010)
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Human papillomavirus vaccine: a battle between
policy & parents

Human papillomavirus (HPV) is the most common sexually
transmitted disease and is most widely known for its association
with cervical cancer. There are more than 120 genotypes of HPV
with approximately 30 affecting at least half of sexually active
individuals. Of the 30 types, 12 can cause cervical cancer [26] .
Four HPV genotypes have been targeted for vaccine development:
6, 11, 16 and 18. HPV-6 and -11 cause anogenital warts and, if
transmitted vertically from a mother to her infant, may cause
juvenile recurrent respiratory papillomatosis [26] .
The first HPV vaccine was licensed by Merck, NJ, USA
(Gardasil®) in 2006 and was heralded by many as the most
important anticancer vaccine since the hepatitis B vaccine.
A second bivalent (HPV types 16 and 18) vaccine, Cervarix®
(GlaxoSmithKline, London, UK), has recently been licensed by
the US FDA. However, controversies and questions concerning
safety as well as parental attitudes have contributed to the relatively low HPV vaccine uptake – 17.9% of vaccine-eligible young
women aged 13–17 years and 9.9% aged 18–26 years [27,103] .
Gardasil is a quadrivalent vaccine (serotypes 6, 11, 16 and 18)
and approved for use in females, ages 9–26 years. It has been
recommended by the Advisory Committee on Immunization
Practices (ACIP) of the CDC and endorsed by the AAP and the
AAFP since 2007 [28] .
Follow-up studies have revealed a 98–99% efficacy rate for
Gardasil [29,30] . Post-licensure safety data for this vaccine as
reported by the federal Vaccine Adverse Event Reporting Systems
has been similar to other vaccine post-licensure data [31] . The
question arises as to the acceptability of any vaccine risk with a
disease that can be prevented by an active screening process. The
answer lies within a medical system that has been unsuccessful in
reducing the incidence of HPV-associated disease through routine
screening [32] .
Public health, politics and parents have clashed and created
a significant obstacle to the widespread acceptance of the HPV
vaccine. Shortly after the licensure of the HPV vaccine, several
states began introducing legislation to mandate HPV vaccination
for school-aged girls [33] . This action prompted a groundswell
of opposition from the lay public and immersed the HPV vaccine in controversy. Parents and some healthcare providers argue
that receipt of the HPV vaccine should be a matter of individual
choice, particularly since the vaccine is designed to prevent a
sexually transmitted infection. Opponents proclaim that the
HPV vaccine promotes early initiation of sexual activity and/or
increased promiscuity [104] .
The reality is that young people engage in risky sexual behavior
that can have devastating effects on their health well into adulthood [34] . A government study of abstinence-only education in
middle schools revealed that within 4–6 years after the program,
an equal number of participants versus controls had experienced
sexual activity with the mean age of 14.9 years of age for first
sexual activity [105] . The 2005 US Youth Risk Behavior Survey
has reported similar findings with a median of 3.6% of females
reporting experiencing their first sexual encounter before 13 years
www.expert-reviews.com
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of age [35] . The National Health and Nutrition Examination
Survey (NHANES) interviewed adults regarding sexual behavior
and reported that 20% of 20–29-year-olds had engaged in sexual
activity before 15 years of age [106] . An even harsher reality is that
young children can become infected with HPV after being subjected to involuntary sexual activity due to rape, incest or other
unwanted genital contact [34] .
Nervous system disorders: encephalopathies

The licensure of whole-cell pertussis vaccines in the 1940s marked
the beginning of a dramatic decrease in the morbidity and mortality associated with Bordetella pertussis infection. Prior to the
widespread use of the pertussis vaccine, hundreds of thousands of
children every year contracted this debilitating respiratory infection and thousands of infants died [36] . However, despite routine
use of this vaccine and, subsequently, the less reactogenic acellular
pertussis vaccines, pertussis remains endemic in the USA [37] . This
situation can partly be attributed to an increase in vaccine refusals
as well as the modest efficacy (70–90%) of these vaccines, and an
increasing adolescent and adult pool of susceptible individuals in
whom immunity has waned over time.
The history of the pertussis vaccine debate dates back nearly
35 years. This controversy was first ignited by a study published in
1974 suggesting neurological complications associated with the pertussis vaccine [38] . Reports of post-vaccine febrile seizures added fuel
to the fire [39] . These vaccine safety studies created significant anxiety
among the general public, so that pertussis vaccine coverage plummeted in the UK from over 70% to approximately 30% [39] . Japan
and Sweden also observed dramatic decreases in pertussis vaccine
uptake as national mandates were lifted. The benefit of the pertussis
vaccine soon became apparent as these countries quickly experienced
widespread pertussis epidemics [40] . A case–control study entitled the
National Childhood Encephalopathy Study (NCES) was conducted
in the UK from 1976–1979����������������������������������������
, that
��������������������������������������
suggested that the risk of permanent brain injury from pertussis vaccination might not be zero but
was still extremely low (1 in 300,000) [41] . Immunization rates began
to recover after the NCES data were published. Unfortunately, the
findings of the NCES were interpreted by some people as supporting
a causal relationship between pertussis vaccine use and encephalopathy. Over time, this interpretation has been refuted [42,43] . In
1988, a London High Court of Justice ruling attempted to put an
end to the speculation that pertussis vaccine caused serious neurological events but the damage had already been done in terms
of pertussis vaccine acceptance [39] . Several well-designed studies
have since been conducted that show no evidence of an association
between the whole-cell diphtheria–pertussis–tetanus vaccine and
encephalopathy [44,45] .
An overwhelmed or healthy immune system?

The number of recommended childhood vaccines has increased
exponentially in the last 50 years. A fully immunized child by the
age of 2 years will have received 14 different vaccines and up to
26 injections. Some healthcare visits may require five injections
at a single visit. Understandably, parents have voiced concern
about too many vaccines overloading or weakening the fragile
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immune system of their infant [46] . This notion may be based
upon reports that certain live viral vaccines, such as those containing attenuated measles virus, can cause a decrease in protective immune responses to varicella vaccine [47] and that the hightitered measles vaccine (Edmonston–Zagreb strain) can cause
an excess of cases of invasive bacterial infections in developing
countries [48] . It should be noted that current vaccines (including the highly attenuated Moraten strain of measles vaccine) do
not appear to cause clinically relevant immunosuppression in
healthy children [3] .
The neonate’s immune system begins to develop and is primed
in utero [49] . There is evidence that fetuses have the capacity to
form antibodies in the presence of intrauterine infections [50] .
Infants can generate functional T cells as well as the full range
of B-cell responses [51] . Continued maturation of the immune
system is observed as the neonate, within hours of life, begins to
colonize his/her intestinal tract and respond to a whole host of
environmental antigenic stimuli. Infants in fact have an amazing
capacity to respond to a vast array of antigens, including vaccines.
However, the infant’s immune system is not capable of responding with adult efficiency. Maturation of the immune response
occurs in an orderly fashion from approximately 16 weeks gestation and slowly gains momentum in the first year of life. This,
along with the presence of maternal antibodies provided passively,
may account for the need for multiple injections to complete the
primary series of several vaccines [49,50] . Data suggest that, theoretically, the intact immune system could respond to 109 –1011 different antigens [51] . Today’s vaccines contain far fewer antigens than
the immune system is designed to respond to. Medical advances
in vaccinology have contributed to the decline in the number of
antigens in modern vaccines. For example, the whole-cell pertussis
vaccine contained approximately 3000 proteins compared with
the two to five proteins found in the current acellular pertussis
vaccines [51] .
Thus, parents and caregivers should be reassured based on
these data that vaccines will not overwhelm or weaken the infant
immune system.
Expert commentary

Parents today are overwhelmed with the vaccine controversies and
the decisions they face regarding their children’s health and well
being. They are inundated with media reports of profit-driven
pharmaceutical companies that cannot be trusted, internet blogs
hosted by antivaccine activists and internet misinformation. They
are in need of trusted expert advice. Although some parents distrust the experts, a majority identify their healthcare provider as
the person with the most influence over their decision to vaccinate
their child [52] . Healthcare providers are positioned to correct misconceptions and alleviate anxieties; but first they must recognize
and acknowledge parents’ fears. They must educate themselves
on the latest scientific research that addresses these issues. They
also need to dedicate time to discuss concerns regarding vaccine
safety with worried parents. To achieve these two things, training programs for healthcare providers need to include coursework on quality communication, and third-party payors need
500

to reimburse immunization providers for education related to
vaccination [3] . Providers also need to familiarize themselves with
programs such as the Vaccine Safety Datalink, a collaborative
effort between CDC’s Immunization Safety Office and eight
managed-care organizations (MCOs) [107] . The Vaccine Safety
Datalink project was established in 1990 to monitor immunization safety and address the gaps in scientific knowledge regarding
rare and serious events following immunization. Ultimately, it
is imperative for all stakeholders to recognize that the overall
health and well-being of US children is dependent on a robust
vaccination program in which parents and providers are partners,
not adversaries.
Five-year view

Although well-designed, statistically valid, scientific research
studies have refuted many of the claimed adverse effects associated with vaccines, a portion of the public remains concerned
regarding the safety of these life-saving products. Unfortunately,
these controversial claims are not likely to disappear in the
future. As medical science progresses and new vaccines are
introduced, it is only to be expected that more controversies
surrounding their safety will develop. Particular interest is likely
to be focused on vaccine additives and adjuvants such as aluminum and squalene. While the vaccine–MMR/thimerosal debate
appears to be abating, new concerns have arisen regarding the
possible association between vaccine adjuvants/multiple vaccines
given simultaneously and the development of autism spectrum
disorders. Fears regarding vaccines and various disorders without clear-cut etiologies such as Alzheimer’s disease, other forms
of dementia, neuropsychiatric illnesses, learning disabilities,
rheumatoid diseases, macrophagic myofasciitis and Gulf War
Syndrome [108–110] are also gaining attention. It is, therefore,
imperative that healthcare providers be prepared to respond to
patient and parent anxieties related to these emerging concerns.
Key issues
• The schedule of vaccines currently recommended for infants,
children and adolescents has expanded in the USA within the
societal context of increased concern with
environmental risks.
• Incidence of vaccine-preventable diseases has declined
dramatically in the last two decades.
• Fear of disease has been replaced by fear of vaccines.
• High vaccination coverage rates at the community level are
necessary to protect individuals who cannot receive the
vaccine(s) or those who are too young to be fully protected.
• Public health departments, government agencies and medical
professional organizations have responded to parental
concerns regarding immunizations via educational campaigns
and by providing instructive materials in print and online.
• Healthcare providers need to be fully aware of the current
scientific evidence and available educational material for lay
people that support the currently recommended
vaccine schedule.
• A trusting relationship must be forged between the consumer
and healthcare provider that facilitates open communication.
Expert Rev. Vaccines 9(5), (2010)

Current controversies in the USA regarding vaccine safety

Financial & competing interests disclosures

Archana Chatterjee has received research grants from Merck,
GlaxoSmithKline, Sanofi Pasteur, Novartis, Wyeth and MedImmune. She
has also served on the Speakers Bureau for Merck, GlaxoSmithKline, Sanofi
Pasteur, Wyeth and MedImmune. She has served on ad hoc Advisory Boards
for Merck, GlaxoSmithKline, Novartis, Sanofi Pasteur and MedImmune.
Catherine O’Keefe is involved in research studies funded by Merck,

Expert Review of Vaccines Downloaded from informahealthcare.com by Virginia Commonwealth University on 02/17/15
For personal use only.

References
Papers of special note have been highlighted as:
•• of considerable interest
1

Chen RT, Rastogi SC, Mullen JR et al. The
Vaccine Adverse Event Reporting System
(VAERS). Vaccine 12, 542–550 (1994).

2

Gust D, Weber D, Weintraub E,
Kennedy A, Soud F, Burns A. Physicians
who do and do not recommend children get
all vaccinations. J. Health Commun. 13,
573–582 (2008).

3

4

5

Allred NJ, Shaw KM, Santibanez TS,
Rickert DL, Santoli JM. Parental vaccine
safety concerns: results from the National
Immunization Survey, 2001–2002. Am. J.
Prev. Med. 28(1), 221–224 (2005).
Gust DA, Strine TW, Maurice E.
Underimmunization among children:
effects of vaccine safety concerns on
immunization status. Pediatrics 114,
E16–E22 (2004).
Omer SB, Salmon DA, Orenstein WA,
deHart MP, Halsey N. Vaccine refusal,
mandatory immunization, and the risks of
vaccine-preventable diseases. N. Engl J. Med.
360 (19), 1981–1988 (2009).

7

Gust DA, Darling N, Kennedy A,
Schwartz B. Parents with doubts about
vaccines: which vaccines and why. Pediatrics
122, 718–725 (2008).

9

10

12

13

Offit PA, Davis RL, Gust D. Vaccine safety.
In: Vaccines (5th Edition). Plotkin SA,
Orenstien WA, Offit PA (Eds). Saunders
Elsevier, PA, USA, 1629–1650 (2008).

6

8

11

Centers for Disease Control and Prevention.
Multistate measles outbreak associated with
an international youth sporting event –
Pennsylvania, Michigan, and Texas,
August–September 2007. MMWR Morb.
Mortal. Wkly. Rep. 57(7), 169–173 (2008).
Centers for Disease Control and Prevention.
Outbreak of measles – San Diego,
California, January–February 2008.
MMWR Morb. Mortal. Wkly. Rep. 57(7),
203–206 (2008).
Centers for Disease Control and Prevention.
Invasive Haemophilus influenzae type b
disease in five young children – Minnesota
2008. MMWR Morb. Mortal. Wkly. Rep.
58(3), 58–60 (2009).

www.expert-reviews.com

14

Review

GlaxoSmithKline, Sanofi Pasteur, Novartis, Wyeth and MedImmune. The
authors have no other relevant affiliations or financial involvement with
any organization or entity with a financial interest in or financial conflict
with the subject matter or materials discussed in the manuscript apart from
those disclosed.
No writing assistance was utilized in the production of this
manuscript.

Glanz JM, McClure DL, Magid DJ et al.
Parental refusal of pertussis vaccination is
associated with an increased risk of pertussis
infection in children. Pediatrics 123,
1446–1451 (2009).
Wakefield AJ, Murch SH, Linnell J et al.
Ileal-lymphoid-nodular hyperplasia,
non-specific colitis, and pervasive
developmental disorder in children. Lancet
351, 637–641 (1998).
Kawashima H, Mori T, Kashiwagi Y,
Takekuma K, Hashika A, Wakefield A.
Detection and sequencing of measles virus
from peripheral mononuclear cells from
patients with inflammatory bowel disease
and autism. Dig. Dis. Sci. 45, 723–729
(2000).
D’Souza Y, Fombonne E, Ward BJ. No
evidence of persisting measles virus in
peripheral blood mononuclear cells from
children with autism spectrum disorder.
Pediatrics 118, 1664–1675 (2006).

15

DeStefano F. Vaccines and autism: evidence
does not support a causal association. Clin.
Pharmacol. Ther. 82(6), 756–759 (2007).

••

Good review of several studies reporting
no relationship between
measles–mumps–rubella (MMR) vaccine
and autism (1999–2007).

16

Murch S. A statement by Dr Simon Murch.
Allegations concerning our 1998 study.
Lancet 363, 821–822 (2004).

17

The Editors of the Lancet. Retraction –
ileal-lymphoid-nodular hyperplasia,
non-specific colitis, and pervasive
developmental disorder in children. Lancet
375, 445 (2010).

21

Baker JP. Mercury, vaccines, and autism: one
controversy, three histories. Am. J. Public
Health 98, 244–253 (2008).

22

Joint statement of the American Academy of
Pediatrics (AAP) and the United States Public
Health Service (USPHS). Pediatrics 104,
568–569 (1999).

23

Offit PA. Vaccines and autism revisited – the
Hannah Poling case. N. Engl. J. Med.
358(20), 2089–2091 (2008).

24

Luño AR. Ethical reflections on vaccines
using cells from aborted fetuses. Natl Cathol.
Bioeth. Q. 6(3), 453–459 (2006).

25

Pruss AR. Complicity, fetal tissue, and
vaccines. Natl Cathol. Bioeth. Q. 6(3),
461–470 (2006).

26

Fisher R, Darrow DH, Tranter M,
Williams JV. Human papillomavirus vaccine:
recommendations, issues and controversies.
Curr. Opin. Pediatr. 20, 441–445 (2008).

27

Centers for Disease Control and Prevention
(CDC). National, state and local area
vaccination coverage – among adolescents, age
13 to 17 years, US – 2008. MMWR Morb.
Mortal. Wkly. Rep. 58(36), 997–1001 (2009).

28

Markowitz LE, Dunne EF, Saraiya M,
Lawson HW, Chesson H, Unger ER, Centers
for Disease Control (CDC), Advisory
Committee on Immunization Practices
(ACIP). Quadrivalent human papillomavirus
vaccine: Recommendations of the Advisory
Committee on Immunization Practices
(ACIP). MMWR Recomm. Rep. 56(RR 2),
1–24 (2007).

29

Joura EA, Leodolter S, Hernandez-Avila M
et al. Efficacy of a quadrivalent prophylactic
human papillomavirus (types 6, 11, 16, and
18) L1 virus-like-particle vaccine against highgrade vulval and vaginal lesions: a combined
analysis of three randomized clinical trials.
Lancet 369, 1693–1702 (2007).

18

Offit PA. Autism’s False Prophets. Bad science,
Risky Medicine, and the Search for a Cure.
Columbia University Press, NY, USA
(2008).

19

Institute of Medicine. Immunization Safety
Review: Vaccines and Autism. National
Academies Press, Washington DC, USA
(2004).

30

FUTURE II Study Group. Quadrivalent
vaccine against human papillomavirus to
prevent high-grade cervical lesions. N. Engl. J.
Med. 356, 1915–1927 (2007).

20

Schechter R, Grether JK. Continuing
increases in autism reported to California’s
developmental services system: mercury in
retrograde. Arch. Gen. Psychiatry 65(1),
19–24 (2008).

31

Slade BA, Leide L, Vellozzi C et al.
Postlicensure safety surveillance for
quadrivalent human papillomavirus
recombinant vaccine. JAMA 302 (7),
750–757 (2009).

501

Expert Review of Vaccines Downloaded from informahealthcare.com by Virginia Commonwealth University on 02/17/15
For personal use only.

Review

Chatterjee & O’Keefe

32

Haug C. The risks and benefits of HPV
vaccination. JAMA 302, 795–796 (2009).

33

Charo RA. Politics, parents, and
prophylaxis – mandating HPV vaccinations
in the United States. N. Engl. J. Med.
336(19), 1905–1908 (2007).

34

Ohri LK. HPV vaccine: immersed in
controversy. Ann. Pharmacother. 41,
1899–1902 (2007).

35

Eaton DK, Kann L, Kinchen S et al. Youth
risk behavior surveillance – United States,
2005. Surveillance Summaries. MMWR
Morb. Mortal. Wkly. Rep. 55, 1–108
(2006).

36

Greeberg DP, Wirsing von Kőnig C-H,
Heininger U. Health burden of pertussis in
infants and children. Pediatr. Infect. Dis. J.
24(5), S39–S43 (2005).

37

38

39

Omer SB, Pan WKY, Halsey NA et al.
Nonmedical exemptions to school
immunization requirements: secular trends
and association of state policies with
pertussis incidence. JAMA 296, 1757–1763
(2006).
Kulenkampff M, Schwartzman JS,
Wilson J. Neurological complications of
pertussis inoculation. Arch. Dis. Child. 49,
46–49 (1974).
Brown NJ, Berkovic SF, Scheffer IE.
Vaccination, seizures and ‘vaccine damage’.
Curr. Opin. Neurol. 20, 181–187 (2007).

40

Romanus V, Jonsell R, Bergquist SO.
Pertussis in Sweden after the cessation of
general immunization in 1979. Pediatr.
Infect. Dis. J. 6, 364–371 (1984).

41

Miller DL, Ross EM, Alderslade R et al.
Pertussis immunization and serious acute
neurological illness in children. Br. Med. J.
262, 1595–1599 (1981).

42

Robinson RJ. The whooping-cough
immunization controversy. Arch. Dis.
Child. 56, 577–580 (1981).

43

Baker JP. The Pertussis Vaccine
Controversy in Great Britain, 1974–1986.
Vaccine 21, 4003–4010 (2003).

502

44

45

46

47

Ray P, Hayward J, Michelson D.
Encephalopathy after whole-cell pertussis
or measles vaccination: Lack of evidence
for a causal association in a retrospective
case–control study. Pediatr. Infect. Dis. J.
25, 768–773 (2006).
Nakayama T, Onoda K. Vaccine adverse
events reported in post-marketing study of
the Kitasato Institute from 1994 to 2004.
Vaccine 25, 570–576 (2007).
Hilton S, Petticrew M, Hunt K.
‘Combined vaccines are like a sudden
onslaught to the body’s immune system’:
parental concerns about vaccine ‘overload’
and ‘immune vulnerability’. Vaccine 24,
4321–4327 (2006).
Centers for Disease Control and
Prevention. Simultaneous administration
of varicella vaccine and other recommended
childhood vaccines – United States,
1995–1999. MMWR Morb. Mortal. Wkly.
Rep. 50, 1058–1061 (2001).

Websites
101

Ten great public health achievements –
United States 1900–1999
www.cdc.gov/mmwr/preview/mmwrhtml/
mm4850bx.htm

102

US Court of Federal Claims. Autism
decisions and background information
www.uscfc.uscourts.gov/node/5026

103

Heyman KM, Barnes PM, Schiller JS.
Early release of selected estimates based on
data from the 2008 National Health
Interview Survey. National Center for
Health Statistics (2009)
www.cdc.gov/nchs/nhis.htm

104

Cancer sluts. Does the HPV vaccine
‘promote’ promiscuity?
www.slate.com/id/2174850/105

105

Impacts of four Title V, Section 510
abstinence education programs: final report
www.mathematica-mpr.com/publications/
pdfs/impactabstinence.pdf

48

Halsey N. Increased mortality after
high-titer measles vaccines: too much of a
good thing. Pediatr. Infect. Dis. J. 12,
462–465 (1993).

106

Drug use and sexual behaviors reported by
adults: United States, 1999–2002. Advance
Data from Vital and Health Statistics
www.cdc.gov/nchs/nhanes.htm

49

Gregson AL, Edelma R. Does antigenic
overload exist? The role of multiple
immunizations in infants. Immunol. Allergy
Clin. N. Am. 23, 649–664 (2003).

107

Vaccine Safety Datalink (VSD) project
www.cdc.gov/vaccinesafety/Activities/vsd.
html

108

50

Pickering LK, Orenstein WO. Active
Immunization. In: Principles and Practice of
Pediatric Infectious Diseases (3rd Edition).
Long SS, Pickering LK, Prober CG (Eds).
Elsevier Inc., PA, USA, 48–51 (2008).

Aluminum in vaccination-associated
cognitive decline, motor neuron
disease, autism
www.generationrescue.org/
binstock/090928-aluminum-als-alzheimerautism.htm

51

Offit PA, Quarles J, Gerber MA et al.
Addressing parents’ concerns: do multiple
vaccines overwhelm or weaken the infant’s
immune system? Pediatrics 109, 124–129
(2002).

109

Mercury and aluminum and squalene,
oh my!
http://holisticmomsnational.blogspot.
com/2009/10/mercury-and-aluminumand-squalene-oh-my.html

52

Smith PJ, Kennedy AM, Wooten K,
Gust DA, Pickering LK. Association
between health care providers’ influence on
parents who have concerns about vaccine
safety and vaccination coverage. Pediatrics
118, E1287–E1292 (2006).

110

Squalene
www.novaccine.com/vaccine-ingredients/
results.asp?sc=27

Expert Rev. Vaccines 9(5), (2010)

