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terproductive, says Hornig. “We believe that these conclusions
may have been rendered prematurely. Our findings of a possibly
restricted genetic susceptibility to the effects of low-dose
thimerosal in vaccines suggests that the design of published epi-
demiologic studies may have been inadequate to appropriately
estimate risk.” 

People are more likely to accept the small risk of a vaccine if
the disease it prevents is familiar and sufficiently dire or disrup-
tive. Consider a different set of vaccines: 

·· In February 2002, SmithKline Beecham (now Glaxo-
SmithKline) withdrew an effective Lyme disease vaccine
from the market owing to poor sales. “Anecdotal reports of
adverse events were widely circulated. There was a theoreti-
cal concern that the vaccine could cause autoimmune arthri-
tis, but this was not supported by data,”
says Joseph Piesman, chief of entomolo-
gy and ecology activity, bacterial
zoonoses branch, at the CDC. Other fac-
tors that may have doomed the Lyme
vaccine: The multidose protocol, effec-
tiveness of antibiotics, and ease of
avoiding ticks. 

·· Many first responders and med-
ical personnel have avoided small-
pox vaccination in the wake of the
anthrax mail scare of 2001,
because of serious side effects:
In 2003, heart problems devel-
oped in 22 of 38,257 vaccinated
civilians and 63 of 515,000 mil-
itary personnel, and three peo-
ple died. When similar side effects
appeared in a Phase III trial of a new
vaccine in April 2004, Acambis in Cam-
bridge, UK, ceased recruitment. Several
companies are developing a milder ver-
sion, a modified vaccinia Ankara. 

·· Success of the chickenpox vaccine highlights the different
mindset in the developed and developing worlds. The vac-
cine has a very low incidence of side effects and treats a
usually mild disease. “What sells it most, though, is that if
your child has chickenpox, you’re home for a week. Can you
afford to miss a week of work?” asks Herendeen. 

Despite the success of childhood vaccines, some parents
question the crowded vaccine schedule for the toddler set, typi-
cally 18 injections in the US. But the human immune system
can handle many more than the 100 or so antigens that the
shots deliver. 

Sharon Humiston, assistant professor of emergency medi-
cine at the University of Rochester’s Strong Memorial Hospital,
offers the perspective of a pediatrician and parent of a child with

autism. “In one day, my son licked a handrail at an airport,
kissed the dog on the mouth, and ate what was coming out of his
nose. A child is exposed to thousands of antigens in a normal
day, and that dwarfs the number in vaccines.” Indeed, technolo-
gy has sharply reduced the number of antigens that vaccines
introduce; the field has come a long way from smearing small-
pox exudate into broken skin (see box on page 16). 

ECONOMICS Creating a vaccine is expensive. A Phase III clinical
trial alone can take more than three years and cost $50–300 mil-
lion.6 For a company to take the plunge, a safe and effective product
and a large, continual market are critical. But that’s a tall order. 

“Mass immunization is only recommended if a vaccine is rel-
atively safe, offers good protection of about 80 to 90 percent,
and is for an infection that is common in a particular popula-

tion, such as Haemophilus influenzae for
the very young, pneumococcal vaccine for

the very old, and typhoid for travel-
ers. The infection must also fre-
quently cause death, such as
influenza in the elderly, or illness,
such as hepatitis B,” explains Antho-

ny Way, a professor of preventive medicine
at Texas Tech University Health Sciences
Center in Lubbock. In the United States, the
CDC’s Advisory Committee on Immuniza-
tion Practices (ACIP) sets vaccine policy.
“The committee consists of all major organ-
izations and interest groups that have a
stake in immunization policy,” explains
Steve Cochi, director of the CDC’s national
immunization program. 

But what works on the economic balance
sheet can pull at the heartstrings in real life.
In the United States an adolescent or young
adult’s risk of contracting Niesseria menin-
gitidis meningococcal infection is 1 in

125,000, and the risk of dying or enduring
severe effects such as hearing loss, seizures, or

gangrene is 1 in 1,250,000; these statistics are of little solace to
loved ones of a patient who dies. The rarity of the condition, the
high cost of the vaccine (about $80), and the short duration of
protection (three years) provided by the current polysaccharide
vaccine, has prompted ACIP to advise healthcare providers to
counsel college freshmen living in dorms about the vaccine,
rather than outright recommending it, hardly a ringing enough
endorsement to encourage insurance coverage. The reason for
ACIP’s stance, says Way, “is that vaccinating all dormitory fresh-
men every year would only prevent one to three deaths at a cost
of $7 million to $20 million per life saved.” However, recom-
mendation may come with anticipated Food and Drug Adminis-
tration approval of a longer-lasting conjugate vaccine in early

dren less than 2 years of age in the United States, a side effect
called intussusception (a type of bowel obstruction) appeared
in 1 in 12,000 vaccinees. When case-controlled studies by the
Centers for Disease Control and Prevention (CDC) confirmed
an association between the vaccine and intussusception
onset, although not establishing cause, Wyeth withdrew the
vaccine everywhere. Several new rotavirus vaccines are now in
clinical trials. 

VACCINOPHOBIA People avoid vaccines for several reasons.
The paramount reason, fear, knows no geographic or cultural
boundaries. Consider the resurgence of polio in the Nigerian
states of Kano and Zamfara, following a boycott of the WHO’s
Global Polio Eradication Initiative. “Of the 800 cases of polio
reported in 2003, half were in Nigeria, where there are rumors
that the vaccine causes female infertility. And they have export-
ed polio to nine neighboring countries,” says David Heymann,
head of the WHO campaign. Boycotters feared that the US gov-
ernment had added contraceptives to the vaccine to control pop-
ulat ion growth.  But the Organization of  the Islamic
Conference, representing 56 nations, has endorsed polio vacci-
nation, and Nigeria and 10 neighbors will resume their vaccina-
tion programs. 

In the United Kingdom, decreasing rates of measles-
mumps-rubella (MMR) vaccination have paralleled reappear-
ance of the diseases. Parents have shunned “the jab” out of fear
that the vaccine causes autism, a still-contentious link based on
many anecdotal reports and a few studies. Yet some investiga-
tions seem open to interpretation. An early one, for example,
investigated autistic-like behavior in a dozen children with a
rare gastrointestinal disorder whose behavioral changes ensued
after MMR vaccination.2 But the children were possibly not rep-
resentative of others with autism, and most of the authors
recently retracted their speculations.3 Several much larger, con-
trolled studies did not find a link, but Congressman Dave Wel-
don (R-Fla.), a physician, sent a letter to CDC director Julie
Gerberding in October 2003, criticizing one influential report

for manipulating data to dampen vaccine-autism associations.
He also cited a conflict of interest of researchers accepting
funding from vaccine manufacturers.4 

While the physicians argue, parent groups continue to pur-
sue thimerosal as a cause of autism. Lobbyist Rick Rollens from
Granite Bay, Calif., testified before Congress about his son, Rus-
sell. “Surely any intelligent, thoughtful person cannot with a
straight face suggest that the huge increase in one of the most
easily recognizable of all childhood disorders is all due to genet-
ics, better recognition, or to minor changes in the diagnostic cri-
teria that occurred 10 years after the massive increase in autism
had already begun over two decades ago.” 

Considering the genetic background of autistic children may
shed some light on causality. A study on mice at Columbia Uni-
versity supports the hypothesis that a genetic susceptibility
might make some individuals more vulnerable to toxic effects of
mercury.5 Associate professor of epidemiology Mady Hornig and
colleagues exposed mice whose immune system genes were
associated with sensitivity to the preservative, delivered either
alone or in four common vaccines given to children, and control
mice. Behavioral and brain changes in animals given thimerosal
in either form resembled autism. The researchers based their
experimental design on the observation that some children with
autism have a family history of autoimmune disease. 

However, a report from the Institute of Medicine, Washing-
ton, DC, in May 2004 concludes that this and several other stud-
ies do not establish a causative connection between thimerosal
exposure and autism. Committee chair Marie McCormick, a
Sumner and Esther Feldberg Professor of Maternal and Child
Health at the Harvard School of Public Health, said, “We strong-
ly support ongoing research to discover the cause or causes of
this devastating disorder. Resources would be used most effec-
tively if they were directed toward those avenues of inquiry that
offer the greatest promise for answers. Without supporting evi-
dence, the vaccine hypothesis does not hold such promise.” 

Dismissing entire areas of research, however, may be coun-
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RETRACTIONS, RECOMMENDATIONS, AND REGULATIONS (US)
Regulations
1986 Vaccine Injury 

Compensation Act
passed

1999 U.S. Public Health 
/2000 Service and other 

organizations ask for
removal of thimerosal
preservative from 
vaccines for infants.

Recommendations
1944 Pertussis vaccine for infants
1981 Acellular pertussis vaccine

replaces whole cell pertussis
1991 Recombinant hepatitis B for all

newborns and children
1998 Rotavirus vaccine for infants
2000 Inactivated polio vaccine instead

of oral conjugate Streptococcus
pneumoniae vaccine for children

2004 Flu vaccine for children 
> 6 months

Retractions
1968 Diptheria, pertussis, tetanus

(DPT)-intramuscular polio 
(safety and efficacy)

1985 First Haemophilus influenzae
type B (Hib) off market (safety 
and efficacy)

1989 Hib conjugate vaccine
1999 Rotavirus (side effect)
2002 Lyme disease vaccine off mar-

ket (poor sales)
2004 Smallpox vaccine in develop-

ment pulled (heart side effect)

                                                                                                       


