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Rotavirus Vaccines, Intussusception,
and Risk-Benefit Assessments
Vaccination programs against rotavirus have the potential to dramatically improve the health of children
worldwide. Two licensed rotavirus vaccines currently in
use have been shown to be highly effective in reducing
the burden and consequences of rotavirus-related
disease.1 Recently, a third vaccine in late-stage development in India has shown positive results in a large clinical trial. Its approval would provide another option for
global rotavirus vaccination efforts, one likely to be more
affordable to developing nations where the vast majority of the approximately 500 000 annual deaths attributable to rotavirus occur.
In late June, the Advisory Committee on Immunization Practices (ACIP), a highly influential panel of outside
advisors to the US Centers for Disease Control and Prevention (CDC), reviewed data regarding the risks and benefits of the 2 rotavirus vaccines currently approved for the
prevention of severe gastroenteritis and its sequelae. Rotavirus vaccination has been recommended for infants in
the United States since 2006; in July, it was added to the
national immunization schedule in the United Kingdom.
Since their addition to the US vaccination schedule, both
vaccines, Merck’s RotaTeq and GlaxoSmithKline’s Rotarix, have been associated with a slightly elevated risk of
intussusception. According to CDC estimates, 45 to 213
excess cases of intussusception are anticipated in each
fully vaccinated US birth cohort by 5 years of age, the majority of which would require hospitalization.2
Following its most extensive review to date of evidence regarding rotavirus vaccination programs in the
United States and internationally, the ACIP reaffirmed
at its June meeting its earlier conclusion that the benefits of vaccination greatly outweigh its risks, an assessment shared by the CDC. These benefits include the prevention of an estimated 169 949 emergency department
visits, 53 444 hospitalizations, and 14 deaths in each US
birth cohort.3 Accordingly, no change was made to the
committee’s recommendation that either rotavirus vaccine be administered routinely to US infants beginning
at 2 months of age. The CDC and its advisors continued
to endorse further monitoring of the association between both vaccines and intussusception and ongoing
intussusception education efforts directed to providers and parents. Expert consultants to the World Health
Organization reached similar conclusions in 2011.
The ACIP’s recent attention to the risk of intussusception associated with rotavirus vaccination is not new.
In 1998-1999, this concern was among the primary items
on the committee’s agenda as it assessed the risks of the
first licensed rotavirus vaccine, Wyeth’s RotaShield. Its
use was suspended in the United States in July 1999 following a series of reports of intussusception among vaccine recipients in the months after its approval.4 Three

months later, the ACIP withdrew its recommendation for
RotaShield based on results of epidemiological research that confirmed an increased risk of intussusception among recipients of the vaccine.5,6 The vaccine was
not used again in the United States, the only country
where it had been licensed, nor was subsequent research conducted to assess its risks and benefits in other
nations, including those where the burden of rotavirusrelated disease was greatest.
Although the slight risk of intussusception associated with the present generation of rotavirus vaccines—
one thought to be far smaller than that of RotaShield—is
worrisome to health officials, the US and global public
health communities have approached this issue with a
clear appreciation of the lessons and legacy of
RotaShield. Prior to their approval, deliberately large clinical trials gave researchers and regulators greater confidence that the new products did not share a risk of intussusception comparable in magnitude to that of the
first rotavirus vaccine. Although an increased risk was not
detected prior to the approval of the current vaccines
despite these trial sizes, heightened awareness of the potential for intussusception among vaccine recipients facilitated the prompt identification of this risk and the establishment of ongoing safety surveillance as part of
national and international vaccination programs.
The multihour discussion of rotavirus vaccines and
intussusception at the ACIP’s June meeting ended with
an extensive review of evidence regarding the risks and
benefits of continuing routine vaccination of children.2
This presentation included detailed estimates of the anticipated reduction in rotavirus infections and their clinical sequelae for each US birth cohort, as well as the expected additional cases of intussusception attributable
to the vaccine.
Thissessionwastheclearestdeparturefromthecommittee’s public deliberations regarding RotaShield 14 years
earlier. Then, the ACIP’s proceedings included no public
discussion of the specific risks and benefits of resuming
rotavirus vaccination in the United States, even during the
daylong session in October 1999 that culminated in the
committee’s vote to withdraw its recommendation for the
vaccine.4 The implication of the ACIP’s deliberations and
the public statements from the CDC at the time was that
the confirmation of a severe risk associated with
RotaShield was sufficient to permanently halt its use, regardless of the potential benefits of the vaccine.
In contrast, the frank discussion and comparison of
both risks and benefits by US and international public
health authorities as part of their continued endorsement of rotavirus vaccination in 2013 represent a more
credible and responsible approach to evaluating medical interventions and justifying subsequent policy deciJAMA Pediatrics December 2013 Volume 167, Number 12
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sions to the public. These current efforts have been aided by the
emergence of intussusception concerns well after the vaccines had
become widely used in the United States and internationally, allowing for substantial evidence of the benefits of the current vaccines
to be available. For RotaShield, reports of intussusception appeared much earlier following its regulatory approval, such that its
potential benefits could only be inferred from clinical trial results.
Moreover, US officials involved in decision making regarding
RotaShield later acknowledged that concern for preserving public
confidence in vaccination generally—during a period when the safety
of vaccines was challenged on multiple fronts—was at least as important to the resolution of that case as was a formal assessment
of the risks and potential benefits of the first rotavirus vaccine.4,7
Public health officials were criticized at the time for not explicitly and publicly discussing the risks and benefits of RotaShield in the
United States. Such a justification for their decision to end use of the
vaccine could have more clearly highlighted the potential for different policy outcomes in countries where the consequences of diarrhea and dehydration following rotavirus infection were—and reARTICLE INFORMATION
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main—profoundly more severe. Today, the straightforward, open
discussions by the CDC and its advisors comparing the risks and benefits of the current generation of rotavirus vaccines provide policy
makers, physicians, and citizens worldwide with a clearer understanding of the substantial benefits of the vaccines and their far more
modest risks.
At a time when the alleged, unsubstantiated risks of vaccines
are too numerous to count, the prospect of public health officials
acknowledging a known, potentially life-threatening risk associated with a widely administered childhood vaccine yet continuing
to endorse its use may seem hazardous to efforts to preserve public support for vaccination. To the contrary, evidence-based public
dialogues regarding the documented benefits and risks of medical
interventions are not only appropriate but invaluable to collaborative efforts among governments, the public health and medical communities, and citizens to best promote the health of individuals and
populations. The recent proceedings of the ACIP regarding rotavirus vaccines can serve as a model for the continued expansion of such
deliberations throughout medicine and public health.

Advisory Committee on Immunization Practices;
June 20, 2013. http://www.cdc.gov/vaccines/acip
/meetings/downloads/slides-jun-2013/06
-Rotavirus-Cortese.pdf. Accessed July 31, 2013.

Intussusception among infants given an oral
rotavirus vaccine [published correction appears in N
Engl J Med. 2001;344(20):1564]. N Engl J Med.
2001;344(8):564-572.

3. Desai R, Cortese MM, Meltzer MI, et al. Potential
intussusception risk versus benefits of rotavirus
vaccination in the United States. Pediatr Infect Dis J.
2013;32(1):1-7.

6. Centers for Disease Control and Prevention
(CDC). Withdrawal of rotavirus vaccine
recommendation. MMWR Morb Mortal Wkly Rep.
1999;48(43):1007.

4. Schwartz JL. The first rotavirus vaccine and the
politics of acceptable risk. Milbank Q.
2012;90(2):278-310.

7. Murphy TV, Smith PJ, Gargiullo PM, Schwartz B.
The first rotavirus vaccine and intussusception:
epidemiological studies and policy decisions.
J Infect Dis. 2003;187(8):1309-1313.

5. Murphy TV, Gargiullo PM, Massoudi MS, et al;
Rotavirus Intussusception Investigation Team.

The Weapons Effect
On December 14, 2012, after shooting his mother, 20year-old Adam Lanza shot and killed 20 children and 6
employees at Sandy Hook Elementary School in Newtown, Connecticut. In the wake of the Newtown shootings, there has been considerable discussion about gun
violence. What is conspicuously absent from these discussions, however, is the fact that just seeing guns can
increase aggression.

Research Evidence
Guns not only permit violence, they can stimulate it as well. The
finger pulls the trigger, but the trigger may also be pulling
the finger.
Leonard Berkowitz, PhD, Emeritus Professor
of Psychology, University of Wisconsin1

In 1967, Leonard Berkowitz, PhD, and Anthony LePage,
PhD, conducted a study to determine whether the mere
presence of a weapon could increase aggression.2 Angered participants were seated at a table that had a shotgun and a revolver on it—or badminton racquets and
1094

shuttlecocks in the control condition. The items on the
table were described as part of another experiment that
the researcher had supposedly forgotten to put away. The
participant was supposed to decide what level of electric
shock to deliver to an accomplice of the experimenter,
whichwastheaggressionmeasure.Theexperimentertold
participants to ignore the items, but apparently they could
not. Participants who saw the guns were more aggressive (ie, gave more intense shocks to the accomplice) than
were participants who saw the sports items.
More than 50 other studies have replicated this effect, which has been dubbed the weapons effect.3 The
effect occurs for angry and nonangry individuals, both
inside and outside the laboratory. In one field
experiment,4 for example, an accomplice driving a
pickup truck remained stalled at a traffic light for 12 seconds. The truck contained either a military rifle in a gun
rack mounted to the rear window or no rifle. The results showed that motorists honked more quickly and
more frequently (the aggression measures) if the ac-
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