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Conservation Focus Essay
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Abstract: Some conservationists believe that free-ranging cats pose an enormous risk to biodiversity and
public health and therefore should be eliminated from the landscape by any means necessary. They further
claim that those who question the science or ethics behind their arguments are science deniers (merchants
of doubt) seeking to mislead the public. As much as we share a commitment to conservation of biodiversity
and wild nature, we believe these ideas are wrong and fuel an unwarranted moral panic over cats. Those
who question the ecological or epidemiological status of cats are not science deniers, and it is a false analogy
to compare them with corporate and right-wing special interests that perpetrate disinformation campaigns
over issues, such as smoking and climate change. There are good conservation and public-health reasons and
evidence to be skeptical that free-ranging cats constitute a disaster for biodiversity and human health in all
circumstances. Further, there are significant and largely unaddressed ethical and policy issues (e.g., the ethics
and efficacy of lethal management) relative to how people ought to value and coexist with cats and native
wildlife. Society is better served by a collaborative approach to produce better scientific and ethical knowledge
about free-ranging cats.
Keywords: biodiversity, ethics, free-ranging cats, Merchants of Doubt, methodological rigor, moral panic, public
health, public policy, science denialism
Pánico Moral por los Gatos

Resumen: Algunos conservacionistas creen que los gatos sueltos representan un riesgo enorme para la
biodiversidad y la salud pública, por lo que deberı́an ser eliminados del paisaje a como dé lugar. Los
conservacionistas además alegan que quienes cuestionan la ciencia o la ética detrás de estos argumentos
son negadores de la ciencia (mercaderes de la duda) que buscan desinformar al público. Por mucho que
compartamos un compromiso con la conservación de la biodiversidad y la fauna silvestre, creemos que estás
ideas están equivocadas y alimentan un pánico moral injustificado por los gatos. Aquellos que cuestionan
el estado ecológico o epidemiológico de los gatos no son negadores de la ciencia y es una analogı́a falsa
compararlos con los intereses especiales de los corporativos y de la derecha polı́tica, los cuales perpetúan las
campañas de desinformación de temas como el cigarro y el cambio climático. Existen razones y evidencias de
conservación y salud pública para ser escépticos sobre el argumento de que los gatos sueltos constituyen un
desastre para la biodiversidad y la salud humana bajo todas las circunstancias. Además, hay temas éticos y
polı́ticos que no reciben atención (p. ej.: la ética y la eficacia del manejo letal) relativos a cómo las personas
deberı́an valorar y coexistir con los gatos y la fauna nativa. La sociedad se beneficia más con una estrategia
colaborativa para producir un mejor conocimiento cientı́fico y ético sobre los gatos que viven sueltos.
Article impact statement: The moral panic over free-ranging cats is unwarranted and hampers conservation ethics, science, and policy.
Paper submitted August 20, 2018; revised manuscript accepted March 28, 2019.
This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and
distribution in any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are
made.
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polı́tica pública, rigor metodológico, salud pública
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Introduction
In “Merchants of Doubt in the Free-Ranging Cat Conflict,”
Loss and Marra (2018) equate citizens, nongovernmental
organizations, ethicists, and scientists concerned about
the well-being of free-ranging cats (Felis catus) (hereafter
cats) with science deniers, a term used to describe those
who mislead the public over the harms of smoking, ozone
depletion, and climate change. We believe this analogy is
false because it mischaracterizes and stigmatizes parties
to the debate and fuels an unnecessary moral panic that
cats are a looming global threat to biodiversity and public
health (Loss & Marra 2018).

Merchants of Doubt
To understand why the analogy is false, one needs to start
with the book from which Loss and Marra (2018) draw
their analogy: Merchants of Doubt: How a Handful of
Scientists Obscured the Truth on Issues from Tobacco
Smoke to Global Warming. Written by science historians
Naomi Oreskes and Erik Conway (2010), it explores how
major policy disputes over smoking, acid rain, and global
warming were driven by corporate disinformation campaigns. These campaigns sought to mislead the general
public by casting doubt on the science of responsive public policies designed to mitigate demonstrably harmful
activities.
According to Oreskes and Conway (2010), such efforts are carried out by a cabal of industry-beholden experts (so-called), who produce intentionally misleading
research and propaganda and are supported by a wellfunded infrastructure of corporate donors, nonprofit organizations, foundations, think tanks, media outlets, and
conservative politicians. Individual participants in this cabal are often motivated by libertarian ideology and suspicious of government regulation. Corporate participants
seek to prevent or delay policies governing environmental or public health that will negatively affect their current
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or future profitability. This ongoing strategy to impede
progressive policies on environmental and public health
has also been well documented by others (Lakoff 2004;
Rich 2005).

A False Analogy
Loss and Marra (2018) claim that those questioning
whether or how much cats threaten biodiversity or undermine public health are in the same league as the
merchants of doubt discussed by Oreskes and Conway
(2010). They assert “campaigns to fabricate doubt” about
the “threats posed by cats” exist and are based on specific
tactics, such as smearing research as “junk science,” disinformation through biased reports, bad-faith diminishment
of the impacts of cats on biodiversity, and exaggerated
claims about the success of the trap-neuter-return (TNR)
approach in limiting urban cat densities. As a set of what
they regard as factual presuppositions, they restate several previously published assertions about the wildlife
mortality attributed to cats and the role of cats as hosts
for zoonotic diseases (Loss et al. 2012; Marra & Santella
2016a).
Yet, the strength of any argument based on analogy
rests on the similarities of the entities being compared
(Toulmin et al. 1984; Lakoff & Johnson 2003). In this respect, we argue the merchants-of-doubt analogy is fatally
weak. Equating the resources and power of global corporations and economic elites (e.g., Exxon Mobil) with
the reach and advocacy of comparatively small nonprofit
organizations and university academics strains the argument past the breaking point. Those advocating for cats
or questioning the rigor and ethics of anticat science bear
little to no resemblance to the corporate, conservative,
and private entities denying science in the service of their
vested political and economic interests.
Loss and Marra (2018) appear to have made this
mistake because they elide all nonprofit organizations,
global corporations, and economic elites under the
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single heading of “special interests.” They sidestep a
crucial and common-place policy distinction between
pressure groups seeking the common good and those
promoting special interests or seeking private gain at the
community’s expense. The animal-protection movement
simply does not manifest any of the vested material selfinterests or the level of public agency capture that this
analogy presumes (Treves et al. 2017). In fact, animaladvocacy organizations and public environmental agencies are often in conflict, rather than collusion, over the
treatment of nonhuman animals (Perry & Perry 2008).
The fact that animal advocates usually have to go through
courts to protect nonhumans from harmful interventions
established by public agencies and that they have little
to gain economically from this advocacy speaks to the
brittleness of Loss and Marra’s (2018) analogy.
It is true that people may legitimately disagree about
what constitutes the common good, such as emphasizing the well-being of cats versus the protection of
biodiversity. And, one or all may be in error in part or
in whole. But this fact cannot be used to claim that those
seeking the well-being of cats have the nefarious motives
of those entities seeking to mislead political decision
makers and civil society on climate change and its consequences (Union of Concerned Scientists 2018). Scientists
and conservationists should instead strive to engage with
those concerned with the well-being of cats because they
are often also concerned with the well-being of wildlife
(Nisbet et al. 2009; Toukhsati et al. 2012; Twardek et al.
2017).

Conservation Reasons for Skepticism
Contrary to Loss and Marra’s (2018) claims that the scientific consensus is consistent with their views that cats
are a global threat to biodiversity, the actual scientific
consensus is that cats can, in certain contexts, have suppressive population-level effects on some other species
(Twardek et al. 2017). This is something that is true of
all predators, native or not (Wallach et al. 2010). Thus,
cats should not be profiled as a general threat a priori
and without reference to important factors of ecological
context, situational factors, clear definition of harms, and
evidence thereof.
Despite the scientific documentation of negative population or biodiversity impacts in certain ecological contexts (Doherty et al. 2016; Twardek et al. 2017), there
is also scientific evidence providing a more nuanced
perspective on potential impacts that cautions against
assuming the presence or number of cats is divorced
from context. Examples include notable downward revisions of wild cat numbers in Australia (Legge et al. 2017;
Doherty et al. 2019); applying assumptions about specific
case studies to the world at large (Tantillo 2006; Schaffner
2018); low numbers of species that are threatened or
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endangered by free-ranging cats on mainlands (Doherty
et al. 2016); potential disconnects between lethal population management and conservation best practices and
outcomes (Littin et al. 2004; Doherty et al. 2019); distractions from larger threats to biodiversity, such as habitat
loss (Ferreira et al. 2011; Doherty et al. 2019); a failure
to address spatial, temporal, and ecological dynamics,
such as proximity to human structures, predator guilds,
predator–prey relations, and compensatory versus additive predation (Crooks & Soulé 1999; Ferreira et al.
2011; Gehrt et al. 2013; Oro 2013); unsatisfactory and
counter-productive outcomes to the removal of cats and
their predators in some disturbed island and mainland
ecosystems (Rayner et al. 2007; Bergstrom et al. 2009;
Wallach et al. 2010; Lazenby et al. 2015; Marlow et al.
2015; Fulton 2018); reappraisals of the positive roles nonnative species may play in disturbed or novel ecosystems
(Wallach et al. 2010; Schlaepfer 2018); appreciation for
the role companion animals, such as cats, play in nature
protection (Twardek et al. 2017); bickering over a useful
but not miraculous tool like TNR (Longcore et al. 2009;
Spehar & Wolf 2017); perceived cruelty on the part of
some involved conservationists (Animal Legal & Historical Center 2013; Dell’Amore 2013); and challenges to
the rigor and program of invasion biology itself (Chew &
Hamilton 2011; Chew 2015; Munro et al. 2019).
Loss and Marra (2017) acknowledge the difficulty of
determining whether, despite their own data, cats are
actually exerting population-level impacts on their prey
species. Yet, instead of endorsing further studies to
ascertain these impacts, or adjusting their policy recommendations about cats in light of the methodological challenges, they sound the clarion call to “remove [cats]—
once and for all—from the landscape” by “any means
necessary” (Marra & Santella 2016a). This underscores
their problematic claim of a “scientific consensus” allegedly supporting categorical statements, such as cats
“unquestionably threaten humans” or that they may
“threaten biodiversity by causing tremendous wildlife
mortality” (Loss & Marra 2018) in any context and introduces an unnecessarily invidious bias against cats. We
sought to highlight that these and other quotes from Loss
and Marra clearly reference and normalize the lethal management so common in traditional conservation. It is not
a distortion of its meaning to point that out and think
through what it implies.

Public Health Reasons for Skepticism
Problems of overgeneralizations and misinterpretation
also plague Loss and Marra’s (2018) statement that “freeranging cats unquestionably threaten humans as hosts
of zoonotic disease.” Painting cats as a looming public
health crisis has been one strategy that Marra and colleagues have pursued at length (Marra & Santella 2016b).
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In “Merchants of Doubt,” Loss and Marra (2018) ground
this claim in the Centers for Disease Control and Prevention’s (CDC) “Healthy Pets, Healthy People” webpage
that discusses feline, human, and public health (CDC
2016). It is misleading to portray this educational material
as an urgent warning in order to generate a public health
crisis over cats. This is not to say that diseases, such as
toxoplasmosis or rabies, are not serious concerns; rather,
all claims about zoonoses need to be set in context and
based on real and comparative risks.
For example, Marra and colleagues’ claims about toxoplasmosis and mental health (e.g., “one of the least
understood but most critical public-health challenges
of our time”) (Marra & Santella 2016b) are being challenged (Solmi et al. 2017) due to the lack of control for confounding variables and small sample sizes.
In fact, the authors of the study they cite arguing
for harmful Toxoplasma gondii effects to pregnant
mothers caution against any interpretation of causality
or generalizations (Pedersen et al. 2012). Although
toxoplasmosis can threaten the pregnancies of previously
unexposed mothers, for people with immunosuppressive
conditions and diseases, such as HIV/AIDS, and people
being treated with immune-suppressive therapies for cancer and autoimmune diseases, direct contact with cats is
not thought to be a primary risk factor for human infection because cats are fastidious by nature, oocysts are not
infective when passed, and the duration of oocyst shedding is short (Elmore et al. 2010). Risk factors of greater
importance for human infection include ingestion of tissue cysts in contaminated meat and oocyst-contaminated
soil and water (Jones et al. 2007).
This is not a cause for alarmism, but for rational
measures to manage risk—keeping cats of those at risk
indoors to reduce exposure, washing hands after handling cats, proper litter-box management, avoiding consumption of undercooked meat, wearing gloves when
gardening, continuing efforts to develop vaccines, and
other preventative health care measures (CDC 2016).
Perhaps due to greater adherence to these recommendations, the rate of T. gondii seroprevalence in the
United States appears to be decreasing (Jones et al.
2007).
Similar issues attend rabies. Cats are not reservoirs for
the rabies virus, but they can serve as vectors for rabies
virus variants (RVVs) that circulate in wild animals. Considering contributions to total cases, rabies is significantly
less prevalent in cats than in bats and other wildlife, such
as skunks, raccoons, and foxes (CDC 2017) (Ma et al.
2018a). How great a risk they pose is a separate question.
The assessment of rabies risk is based on the observation that cats, because of their nocturnal habits, are more
likely to have physical contact with nocturnal wildlife
populations that are reservoirs for RVV. In 2016 and 2017,
most rabid cats were reported from 5 eastern U.S. states
(Virginia, West Virginia, Pennsylvania, New York, and
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New Jersey), where the raccoon RVV was considered enzootic (Ma et al. 2018a, 2018b) and where human activity
in the early 1990s is believed to have been responsible for
introducing rabies to raccoon populations (Rupprecht &
Smith 1994).
Public health measures to prevent human rabies from
cat exposures have been highly successful. Recent estimates indicate that 16% of national postexposure prophylaxis (PEP) administration is attributable to cat exposures
(Christian et al. 2009), and this may be higher in regions
where raccoon rabies is enzootic. From February 2003
to July 2018, not one of 42 human rabies cases among
people living in the United States and Puerto Rico was
determined to be caused by exposure to a cat (Ma et al.
2018a), although in one 2011 case a child’s exposure
to a rabid cat was possible but not confirmed (Roebling
et al. 2014). These findings indicate that public health
professionals and the public are highly aware of the potential risk of rabies from domestic animals, the need to
submit cat rabies suspects for testing, and the need to
seek PEP if exposure to cats of absent or unknown rabies
vaccination status is confirmed or suspected.
The dramatic decline in dog rabies within the past
century was accomplished through state and local policies that promote mass vaccination coverage and control of strays by removal to shelters, testing for rabies
where indicated, sterilization, and adoption (CDC 2008).
Although adherence to these policies appears limited for
cats, current national recommendations focus on greater
attention to existing policies (Brown et al. 2016). This
is particularly important to apply in states where the
majority of rabid cats are found.
The crux of the matter here is that neither the costs of
testing rabies-suspect cats and PEP administration nor the
number of human rabies cases attributable to exposure to
rabid cats justifies a panic over cats. Indeed, globally dogs
pose a far greater risk for rabies than cats, but the World
Health Organization, the World Organization for Animal
Health, and the Food and Agriculture Organization of the
United Nations jointly note that the systematic killing of
stray dogs is neither effective in controlling stray dog
populations nor in reducing cases of rabies in dogs and
recommend against the systematic killing of stray dogs
in favor of public health measures to control the virus in
dogs. The latter is more cost-effective than indefinite PEP
of humans, which does not change disease ecology or
break the cycle of transmission to humans (WHO 2014).
In the United States in 2017, U.S. Department of Agriculture Wildlife Services, state agencies, and the CDC
cooperated on a large-scale program to control the spread
and ultimately eliminate the raccoon RVV, and plans are
underway to expand this program to other wildlife reservoirs (Ma et al. 2018a). This builds on previously successful statewide programs (Robbins et al. 1998) and is
consistent with international efforts to control and eliminate the virus and not the vectors or the reservoirs.
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For these reasons, society should not be stampeded
by fear-mongering into making poor policy choices. Attention to prevention and control of zoonotic diseases is
better focused on the development and distribution of
vaccines and continuing current recommendations and
interventions with respect to rabies and other zoonotic
diseases. After all, if society were to respond to the risk
of zoonotic diseases by simply killing or removing from
the landscape the entirety of its reservoirs and vectors,
billions of wild and domestic animals, including humans,
would likely be subject to harmful or deadly interventions annually. That is not an ethically or scientifically
reasonable course of action.

Beyond Moral Panic
As ethicists and scientists who value the lives of individual animals as well as the preservation of biodiversity,
we recognize that non-native species may, in specific
circumstances, pose a threat to native wildlife and human
health. This does not excuse, however, conservationists overgeneralizing their science and losing their moral
compass by profiling cats as a threat in all ecological
or public health circumstances. The nuanced scientific
evidence we do have—and the ethical dialogue that has
just begun—cautions against a moral panic over cats. Nor
are there grounds for dismissing those seeking greater
scientific and ethical insight on this issue as peddling antiscience disinformation. It is quite the opposite because
the harming of sentient, sapient, and social individuals,
such as cats, that Loss and Marra (2018) and others (e.g.,
Marra & Santella 2016a) countenance requires strict ethical and scientific scrutiny.
To eschew both a moral panic and a deadlocked dispute over free-ranging cats, we offer several suggestions
for both the conservation and animal protection communities to consider. First, one should frankly acknowledge the substantial reasons for skepticism about claims
that free-ranging cats pose a clear and present danger
to global biodiversity or that they pose an immediate
threat to public health. Such skepticism is not the result
of science denialism or a campaign by “merchants of
doubt” to mislead the public and policy makers. It speaks
instead to an earnest dispute about both the facts and
values, that is, the scientific and ethical dimensions of
the debate swirling around cats. This should come as
no surprise because it reflects a growing debate within
invasion biology itself (Chew & Hamilton 2011; Munro
et al. 2019).
Second, this skepticism should not be used to deny
the impact cats may have when rigorously documented
for specific contexts. Rather, it opens an opportunity
for researchers to develop better evidence and theoretical understanding. This will help citizens, scientists, and
decision makers avoid overgeneralizing or underdeter-
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mining how cats may impact nature and society. It is
also an opportunity to develop a protocol with non- or
the least harmful measures to be used first and foremost
as an ethical prerequisite. If any harmful measures are
invoked, these require rigorous and ongoing evaluation
of their need and monitoring of their efficacy (Littin &
Mellor 2005; Littin 2010; Hadidian 2012; Hadidian 2015;
Doherty et al. 2019).
Third, the ecological and public-health issues do not
touch on the ethics and policy problems that are core
to understanding the dispute over cats—grappling with
the intrinsic value of all animals (wild and domestic) in
conservation (Midgley 1998; Santiago-Ávila et al. 2018);
balancing moral obligations to both native and non-native
species (Lynn 1998; Lynn 2018); learning how to coexist
with wild and domestic animals across a range of urban
to wild landscapes (Hadidian et al. 2006; Hadidian 2015);
changing paradigms of conservation that encourage nonlethal methods of management (Ramp & Bekoff 2015;
Wallach et al. 2018; Treves et al. 2019); making questionable or missing moral justifications for introducing
disease (Berthier et al. 2000) and indiscriminate poisons
(Doherty & Algar 2015) to control cats; considering the
role of values and ethics as drivers of policy disputes,
such as those over cats (Shrader-Frechette & McCoy 1994;
Lynn 2006); and considering the serious theoretical and
ethical debate within invasion biology over its presuppositions and value judgments about introduced species
(Chew & Hamilton 2011; Wallach et al. 2015; Munro et al.
2019). Both conservation and animal protection communities must be willing to grapple with these value-laden
issues directly.
Fourth, it may be tempting to appeal to a precautionary
approach that would argue that even if the impact of freeranging cats on nature and society is not settled science,
we should take action to reduce or eliminate outdoor cats
as a matter of precaution. Before we accept this argument
at face value, it is important to understand that precaution
is not simply a rationale for action in the face of scientific uncertainty (Tickner 2002). In its original German
formulation, vorsorgeprinzip is “the principle of forecaring” (O’Riordan & Cameron 1994). In this sense, it is an
ethical principle for public policy that has implications
for the use of science in undertaking action for the common good (Myers & Raffensperger 2006; Bernard 2016).
It seeks to foresee, forewarn, and forestall harm to the
well-being of individuals and communities, something
that applies to individual humans, nonhuman animals,
and ecological and social communities (Raffensperger &
Tickner 1999; Lynn 2018). The principle of precaution
is not a way to sidestep complex questions of science or
ethics and thereby resolve the debate over cats one way
or the other. It is instead a powerful tool for thinking
through and weighing how one ought to respond to cats
in varying ecological and social circumstances in light of
the ethical and scientific complexities at hand.
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We welcome calls for the adoption of a precautionary
approach, when it involves the implementation of mitigation measures that are not harmful, and monitoring and
adaptive management (Calver et al. 2011). We caution
against instrumentalizing such a principle, which focuses
on harm reduction, precisely to categorically justify harmful interventions against cats, especially in the face of
evidenced social, ecological, ethical, and effectiveness
concerns (Littin & Mellor 2005; Littin 2010; Hadidian
2012; Hadidian 2015; Doherty & Ritchie 2017).
Finally, we urge everyone concerned with free-ranging
cats to reject framing this debate as a matter of us versus
them. A more fruitful and collaborative approach was
demonstrated in 2012 during a conference in Los Angeles, California (U.S.A.), entitled The Outdoor Cat: Science
and Policy from a Global Perspective. The conference
brought together citizens, ethicists, and scientists, who
as a group cared about both cats, biodiversity, and public
health. The conference consensus statement reads, in
part:
It is important to develop a scientifically . . . [and] ethically well-founded consensus on how to manage conflicts with outdoors cats, explicitly bearing in mind the
diversity of contexts within which management needs to
occur. Strategies built on this consensus are most likely to
be developed through constructive, collaborative engagement between those with expertise in animal welfare
and wildlife conservation. While cats continue to suffer,
and wildlife species continue to decline in the face of
multiple threats, all stakeholders share a duty of care to
work together in solving these problems. (HSUS 2013)

We believe the spirit of respectful engagement embodied by this statement is a better path to travel and offers
the best opportunity to resolving the complex issues surrounding free-ranging cats.
Literature Cited
Animal Legal & Historical Center. 2013. Nico Dauphine, Appelant v.
United States, Appelle, 73 A.3d 1029 (D.C. Cir. 2013). Available from
https://www.animallaw.info/case/dauphine-v-us (accessed February 2019).
Bergstrom DM, Lucieer A, Kiefer K, Wasley J, Belbin L, Pedersen TK,
Chown SL. 2009. Indirect effects of invasive species removal devastate World Heritage Island. Journal of Applied Ecology 46:73–81.
Bernard R. 2016. Precautionary principle, pluralism and deliberation.
John Wiley & Sons, Hoboken, New Jersey.
Berthier K, Langlais M, Auger P, Pontier D. 2000. Dynamics of a feline
virus with two transmission modes within exponentially growing
host populations. Proceedings of the Royal Society of London, Series
B. Biological Sciences 267:2049–2056.
Brown CM, Slavinski S, Ettestad P, Sidwa TJ, Sorhage FE. 2016. Compendium of animal rabies prevention and control, 2016. Journal of
the American Veterinary Medical Association 248:505–517.
Calver MC, Grayson J, Lilith M, Dickman CR. 2011. Applying the precautionary principle to the issue of impacts by pet cats on urban
wildlife. Biological Conservation 144:1895–1901.
CDC (Centers for Disease Control and Prevention). 2008. Human rabies
prevention — United States, 2008: recommendations of the Advi-

Conservation Biology
Volume 33, No. 4, 2019

Feral Cats

sory Committee on Immunization Practices. Morbidity and Mortality Weekly Report 57. Available from https://www.cdc.gov/mmWr/
preview/mmwrhtml/rr5703a1.htm (accessed February 2019).
CDC (Centers for Disease Control and Prevention). 2016. Healthy pets,
healthy people. CDC, Atlanta, Georgia. Available from https://www.
cdc.gov/healthypets/pets/cats.html (accessed June 2018).
CDC (Centers for Disease Control and Prevention). 2017. Rabies. CDC,
Atlanta, Georgia. Available from https://www.cdc.gov/rabies/ (accessed June 2018).
Chew MK. 2015. Ecologists, environmentalists, experts, and the invasion of the second greatest threat. International Review of Environmental History 1:7–40.
Chew MK, Hamilton AL. 2011. The rise and fall of biotic nativeness:
a historical perspective. Pages 35–48 in Richardson DM, editor.
Fifty years of invasion ecology: the legacy of Charles Elton. WileyBlackwell, Chichester, United Kingdom.
Christian KA, Blanton JD, Auslander M, Rupprecht CE. 2009. Epidemiology of rabies post-exposure prophylaxis—United States of America,
2006–2008. Vaccine 27:7156–7161.
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