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CONCEPTS

Sensationalistic Journalism and Tales of Snakebite: Are
Rattlesnakes Rapidly Evolving More Toxic Venom?
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Recent reports in the lay press have suggested that bites by rattlesnakes in the last several years have
been more severe than those in the past. The explanation, often citing physicians, is that rattlesnakes
are evolving more toxic venom, perhaps in response to anthropogenic causes. We suggest that other
explanations are more parsimonious, including factors dependent on the snake and factors associated
with the bite victim’s response to envenomation. Although bites could become more severe from an
increased proportion of bites from larger or more provoked snakes (ie, more venom injected), the
venom itself evolves much too slowly to explain the severe symptoms occasionally seen. Increased
snakebite severity could also result from a number of demographic changes in the victim profile,
including age and body size, behavior toward the snake (provocation), anatomical site of bite, clothing,
and general health including asthma prevalence and sensitivity to foreign antigens. Clinical manage-
ment of bites also changes perpetually, rendering comparisons of snakebite severity over time tenuous.
Clearly, careful study taking into consideration many factors will be essential to document temporal
changes in snakebite severity or venom toxicity. Presently, no published evidence for these changes
exists. The sensationalistic coverage of these atypical bites and accompanying speculation is highly
misleading and can produce many detrimental results, such as inappropriate fear of the outdoors and
snakes, and distraction from proven snakebite management needs, including a consistent supply of
antivenom, adequate health care, and training. We urge healthcare providers to avoid propagating
misinformation about snakes and snakebites.
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Introduction

The media loves a sensational story, and when scientists
and health professionals are quoted, the public will be-
lieve almost anything heard or read. Recently, in 2008,
we witnessed a flurry of media stories perpetuating the
notion that rattlesnakes—particularly those native to
southern California, Arizona, and Colorado (Table 1)—
were rapidly evolving more toxic venom.*~* These sto-
ries cited speculation by physicians reporting an unusual
number of severe snhakebite cases in recent years. Pub-
lished opinions that snakes are rapidly evolving more
toxic venom are not new. A popularized view, for ex-
ample, was published in an article in Natural History
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nearly a decade ago.® Regrettably, a new round of similar
media stories emerged with the onset of snakebite season
in 2009.5-8 The speculation appears to have arisen from
a combination of sensationalistic journalism and a gen-
eral lack of knowledge by attending physicians regarding
the numerous effects underlying the presentation of se-
vere envenomation in patients.

Could more toxic venoms really be evolving rapidly
among rattlesnakes? To answer this question, we need to
consider both the basis of the claim—observations of
increased snakebite severity—and alternative explana-
tions that provide more parsimonious reasons why some
bites seem more severe. In this article, we point out that
there are 2 important variables in the equation for ex-
plaining snakebite severity: the snake and its venom, and
the human snakebite victim’s response to the venom.
Major factors influencing the severity of a rattlesnake
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Table 1. Rattlesnakes native to selected regions of the southwestern United States

Region Scientific name'®® Common name®®
Arizona
Crotalus atrox Western diamond-backed rattlesnake
C cerastes cerastes Mohave Desert sidewinder
C cerastes cercobombus Sonoran sidewinder
C cerastes laterorepens Colorado Desert sidewinder
C cerberus Arizona black rattlesnake
C lepidus klauberi Banded rock rattlesnake
C mitchelli pyrrhus Southwestern speckled rattlesnake
C molossus molossus Northern black-tailed rattlesnake
C oreganus abyssus Grand Canyon rattlesnake
C oreganus lutosus Great Basin rattlesnake
C pricei pricei Western twin-spotted rattlesnake
C scutulatus scutulatus Northern Mohave rattlesnake
C tigris Tiger rattlesnake
C viridis Prairie rattlesnake
C willardi willardi Arizona ridge-nosed rattlesnake
Sistrurus catenatus edwardsii Desert massasauga
California
C atrox Western diamond-backed rattlesnake
C cerastes cerastes Mohave Desert sidewinder
C cerastes laterorepens Colorado Desert sidewinder
C mitchelli pyrrhus Southwestern speckled rattlesnake
C oreganus helleri Southern Pacific rattlesnake
C oreganus lutosus Great Basin rattlesnake
C oreganus oreganus Northern Pacific rattlesnake
C ruber ruber Red diamond rattlesnake
C scutulatus scutulatus Northern Mohave rattlesnake
C stephensi Panamint rattlesnake
Colorado

C oreganus concolor
C viridis

Sistrurus catenatus edwardsii

Midget faded rattlesnake
Prairie rattlesnake
Desert massasauga

bite are summarized in Table 2 and discussed in more
detail below. We suggest that there are many explana-
tions providing a far more likely scenario to account for
an increase in envenomation severity, rather than rapidly
evolving venom composition. We also question the sup-
position that snakebites have become more severe, and
point out the serious difficulties involved with testing the
hypothesis that more toxic venoms are evolving among
snakes. We conclude by drawing attention to some of the
dire consequences of misinformation about snakes, their
venom, and envenomations.

The Snake Factor: Biology and Properties of
Venom

With regard to the snake and its venom, there are two
major factors that could influence the severity of a bite:

the amount of venom injected and biochemical compo-
sition (including relative toxicity) of the venom.

AMOUNT OF VENOM INJECTED

The amount of venom injected by a rattlesnake when
biting varies with many factors, but the most important
appears to be size of the snake (Table 2 lists several
factors pertinent to defensive bites).>*° As snakes grow,
the quantity of venom stored in the paired venom glands
increases exponentially.*>*? Contrary to popular opinion
in the United States,” larger rattlesnakes inject substan-
tially more venom than smaller snakes, as documented
for both predatory and defensive contexts.®>® Young
rattlesnakes, like adults, also appear capable of control-
ling, or metering, how much venom they inject.*” More-
over, clinical studies confirm that larger rattlesnakes



inflict more dangerous bites than smaller snakes.'®° If

demographic changes in the local snake population re-
sulted in proportionally fewer young snakes, then a
greater proportion of bites would be inflicted by larger,
more dangerous snakes, and clinicians would observe a
corresponding increase in snakebite severity. Would
there be any reason to expect such demographic changes
in snake populations? Indeed, the recent drought in the
Southwest,?® which has undoubtedly reduced the rattle-

snake’s prey base,?* has almost certainly dampened the
reproduction of rattlesnakes,?>* yielding a relative pau-
city of small snakes. Thus, an increase in snakebite
severity could be attributed to an increase in the size of
the snakes that are biting humans.

Rattlesnakes potentially adjust the amount of venom
injected with level of perceived threat. Snakes of several
viperid and elapid species inject more venom when phys-
ically grasped than when unrestrained.***>2> With the
recent popularity of snake television programming, one
might anticipate an increasing number of bites to humans
who are inspired by or imitating the snake-handling
celebrities. If so, one could expect a higher proportion of
bites to result in serious envenomation. However, the
only data available for rattlesnakes suggest that they
inject similar quantities of venom in both low- (not
grasped) and high-threat (grasped) contexts.**?°> Never-
theless, as we point out later, interaction with the snake
often dictates the site of the bite on the human, which
could, in turn, affect envenomation severity.

Because clothing can physically disrupt the kinematics
of venom injection by snakes,**® changes in the dress
style of humans could influence the quantity of venom
injected and, hence, severity of bites. For example, an
individual bitten in the lower extremity has a greater
likelihood of receiving an unimpeded and potentially
more serious bite if shorts are worn instead of long pants.
We are unaware of any data to address the possibility that
clothing worn by snakebite victims has changed in recent









type of clothing worn by snakebite victims, a change in
dress style of snakebite victims could influence the se-
verity of envenomation.



Treatment no doubt varies among institutions and phy-
sicians, and evolves with experience and changes in
policies. The time course of treatment can influence
severity of envenomation,>>®182 and is subject to victim
circumstances (eg, distance from hospital, transportation
mode) and decisions made by care providers. Antivenom
efficacy could also vary from batch to batch, but we are
unaware of data to support this possibility.

Are Rattlesnake Bites Becoming More Dangerous?

In reality, there are no published data to support the view
that rattlesnakes are becoming more dangerous. Citing in-
dividual case reports is inappropriate, as symptoms can be
highly case-specific, but these have been relied on too often
by physicians and then later quoted in the popular press.
General impressions may be influenced by a simple sam-
pling artifact: with an increase in overall incidence of
snakebite, an increased number of low-probability events—
serious envenomations—will follow. Clearly, a detailed
study is essential, with rigorously collected data on snake-
bite severity within a delimited area across a reasonable
span of time (10 to 20 or more years). As described above,
however, any such comparison will be severely hampered
by changes in snakebite treatment, particularly the recent



evidence does not support the much-touted notion that
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