Seminar

Spider bite

Geoffrey K Isbister, Hui Wen Fan

Spiders are a source of intrigue and fear, and several myths exist about their medical effects. Many people believe that
bites from various spider species cause necrotic ulceration, despite evidence that most suspected cases of necrotic
arachnidism are caused by something other than a spider bite. Latrodectism and loxoscelism are the most important
clinical syndromes resulting from spider bite. Latrodectism results from bites by widow spiders (Latrodectus spp) and
causes local, regional, or generalised pain associated with non-specific symptoms and autonomic effects. Loxoscelism
is caused by Loxosceles spp, and the cutaneous form manifests as pain and erythema that can develop into a necrotic
ulcer. Systemic loxoscelism is characterised by intravascular haemolysis and renal failure on occasion. Other important
spiders include the Australian funnel-web spider (Atrax spp and Hadronyche spp) and the armed spider (Phoneutria spp)
from Brazil. Antivenoms are an important treatment for spider envenomation but have been less successful than
have those for snake envenomation, with concerns about their effectiveness for both latrodectism and loxoscelism.

Introduction
Spiders have been a source of intrigue and fear by human
beings for centuries, and numerous myths exist about
the medical effects of spiders.' The predominant myth of
the past few decades has been that bites from various
species cause necrotic ulceration. Although this is partly
true because bites by spiders from the genus Loxosceles
can result in necrotic arachnidism and occasionally
systemic illness, most suspected cases of necrotic
arachnidism are not based on scientific evidence.
Despite there being more than 41000 recorded species
of spider in the order Araneae,’ very few are medically
important. In one study from Australia,® which described
the clinical effects in 750 definite cases of spider bite
covering 26 spider families, most spiders caused only
minor effects. Worldwide there are two medically
important clinical syndromes resulting from spider bite:
latrodectism (caused by Latrodectus spp) and loxoscelism
(caused by Loxosceles spp).** All other medically important
spiders are confined to regions within single continents
or countries, such as the Australian funnel-web spider
(Atrax and Hadronyche spp)® and the armed or wandering
spider (Phoneutria spp) from Brazil”® Spider venoms
have become a source of interest in the past few decades.
Several small peptides have been identified that interact
with differention channels, including sodium, potassium,
and acid-sensing channels.*®

Epidemiology, diagnosis, and prevention

The epidemiology of spider bite depends on the
interaction between spider and human beings, spider
ecology, and the environment. The distribution of
medically important spiders is the most important factor
in identification of where clinically important arach-
nidism occurs throughout the world and is discussed for
each of the spider groups.

The diagnosis of spider bite is usually clinical, and
definite bites should be based on a clear history of a
spider biting the person and then being identified.
Identification is best done by collection of the spider and
expert identification. However, some spiders such as
widow spiders can usually be identified by the general
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population, which is sufficient for the routine
management of spider bite but not for research.*
Laboratory diagnosis is rarely available in clinical settings,
and identification of spider venom in human tissue has
only been achieved in the research setting with
Loxosceles spp™* and Phoneutria nigriventer.”

The best prevention for spider bite is reduced contact
between human beings and medically dangerous spiders.
This can include chemical control of spiders in human
habitations, and success varies for different spiders.
Pyrethroid pesticides are toxic to Loxosceles intermedia.”
Chemical repellents have been manufactured in some
countries for loxoscelism prevention, but do not seem to
be effective.”

Treatment

Antivenoms are a major therapeutic intervention for
envenomation syndromes, and antivenoms exist for
many spider groups.” However, antivenoms have been
less successful in the treatment of arachnidism than have
those for snake or scorpion envenomation. The use of
antivenom is based on clinical experience, which has led
to discrepancies in the proportion of patients treated. For
example, in Brazil, antivenom is rarely used to treat
Phoneutria  envenomation despite substantial and
distressing effects but is used widely to treat Loxosceles
envenomation, although it is theoretically unlikely to be
effective. Only two randomised controlled trials and a
phase 2 study of Latrodectus antivenom have been done,

Search strategy and selection criteria

We searched Medline from January, 1966, to July, 2010;
LILACS from January, 1982, to July, 2010; and Embase from
January, 1980, to July, 2010, with the terms “arachnidism
NOT scorpion”, “latrodectism”, “loxosceles”, “phoneutria”,
and “spider envenoming”. We included further articles from
reference lists, review articles, and major textbook chapters
on spider toxinology. Previous systematic reviews for
randomised controlled trials of spider bite treatment were
included and updated.
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Figure 1: Latrodectus or widow spiders
(A) Female Latrodectus hesperus or black widow spider from North America (photograph by Rick Vetter). (B) Female
Latrodectus hasselti or redback spider from Australia (photograph by Geoff Isbister).

and the results provided contradictory evidence?
Although Loxosceles antivenom is used in South America
and is efficacious in vitro,** the delay in clinical
presentation and the irreversible nature of cutaneous
necrosis means that this laboratory finding might not
translate into effective treatment.*** By contrast,
antivenom for funnel-web spider envenomation is highly
effective and potentially life-saving because it can be
given early and reverse neurotoxic effects.®

Medically important spider bite and clinical
syndromes

Latrodectus spp (widow spiders)

Latrodectism results from bites by widow spiders
(Latrodectus spp), which have a worldwide distribution
and continue to migrate between continents. There are
30 recognised species present throughout the Americas,
Africa, Europe, Asia, and Australasia.” Latrodectus spp
are medium-size spiders and generally shiny black in
colour with ventral red hourglass markings (figure 1A).
However, the body colour and markings vary greatly,
such as the red back of Latrodectus hasselti (figure 1B),
and the male spiders are much smaller than female
spiders.*”® Most medically important bites are from the
larger female spiders, but bites by male spiders have
been reported in Australia.”

Much work has been done into toxins contained in
widow spider venoms."" Alpha-latrotoxin is a 130 kDa
neurotoxin that is thought to be responsible for the clinical
effects in human beings. Although the effects of this toxin
at the molecular and cellular level are well reported and
result in neurotransmitter release, how this release causes
the clinical effects seen in human beings is unclear.

The epidemiology of latrodectism differs throughout
the world and is often poorly described. For example, in
Australia most bites occur in and around the house in
dry dark areas, including shoes, bike helmets, and garden
equipment.” By contrast, in some South American
countries bites occur in rural workers and mainly while
outdoors. Although the clinical effects of latrodectism
have been described as “so characteristic that any
experienced physician would be able to make the
diagnosis on first sight”® there seems to be substantial
variation between species, ranging from predominantly a
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pain syndrome in Australasia®” to a more systemic
illness with the European widow spider, for which
myocardial effects are reported.” Only one study® has
compared different species in the same geographical
region in South Africa and showed a difference between
Latrodectus indistinctus and Latrodectus geometricus. The
table provides a comparison of the clinical effects for six
different Latrodectus spp for which sufficiently large case
series have been published.”**

Pain is an almost universal feature of latrodectism and
can be local bite-site pain, regional or radiating pain, or
back, chest, or abdominal pain. The onset of pain is
usually gradual and can continue for hours to days. In
Australia, local pain radiating up the bitten limb or from
the bite site is typical,®® whereas in North and
South America back and abdominal pain predominate.***
Diaphoresis is another characteristic feature of
latrodectism and often occurs in unusual patterns that
are almost pathognomonic of latrodectism—diaphoresis
localised to the bite site, bilateral below-knee diaphoresis,
and asymmetrical regional diaphoresis are some
characteristic patterns.

Systemic envenomation occurs in about a third of
cases, although the systemic features and the frequency
vary for different species. Non-specific symptoms such as
nausea, vomiting, headache, and fatigue are reported for
most species. Muscle fasciculation and patchy localised
paralysis can occur. Myocardial injury has been reported,
but only from some species of widow spiders such as
Latrodectus  tredecimguttatus, and has resulted in
fatalities.”**¥ Priapism is another unusual clinical effect
reported for most Latrodectus species.”**

The diagnosis of latrodectism is clinical and relies on
a history of spider bite resulting in clinical effects that
are consistent with latrodectism, which can vary for
different Latrodectus species. Laboratory investigations
are rarely needed, and no analytical assay exists to
detect widow spider venoms in blood, urine, or at the
bite site. Cardiac markers have been suggested if cardiac
involvement is suspected. In some regions electro-
cardiograms are recommended, particularly for
Latrodectus tredecimguttatus.

Several treatments have been used for latrodectism
including antivenom,” analgesic agents,” benzo-
diazepines,** calcium,” and magnesium.* Evidence of
the effectiveness of these treatments for latrodectism is
scarce and consists only of case reports and case series.
Although no evidence exists that analgesics are effective
for latrodectism, non-opioid and opioid analgesics are
well tolerated and deemed reasonable for symptomatic
relief of pain in latrodectism. The dose given is similar to
that for other acutely painful disorders, and should consist
initially of a combination of non-opioid and opioid oral
analgesia. Unrelieved pain should then be treated with
parenteral opioids such as intravenous morphine.
Benzodiazepines have been used for latrodectism because
of muscle spasm and have had some anecdotal success.**
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Latrodectus Latrodectus Latrodectus Latrodectus Latrodectus Latrodectus Latrodectus
hasselti mactans curacaviensis  indistinctis geometricus mactans tredecimguttatus
Number of bites 68 163 77 30 15 89 56
Study design Pr, PIC R, ED R R R R Pr, ED
Positive identification 100% 72% 75% 20% 67%
Pain

Local pain* 100% 38% 56% 67% 93% 91% 90%

Radiating pain to limb 38% 18% 41% 57% 7%

Abdominal pain 9% 17% 17% 67% 27% 53% 35%

Chest pain, constriction 6% 4% 10% 30% 0% . 14%

Back pain - 56% 47% 7% - 45%
Diaphoresis 34% 22% 28% 70% - 70% 55%
Systemic effects

Nausea 24% 11% 17% 0% - 12%

Vomiting 4% 11% 5% 17% 0%

Headache 10% 9% 8% 21% 0% - 12%

Abdominal rigidity 70% 7% 45%

Hypertension 1% 29% 4% 0% 17%

Agitation, irritation - - 14% 50% 13% 44%

Pr=prospective study. R=retrospective study. ED=emergency department study. PIC=Poison centre study. *In most studies, local pain seems to refer to persistent or severe
pain only, rather than any discomfort of the bite (initial or persistent), which differs from the prospective study in Australia.”
Table: Summary of clinical effects of widow spider bites from different regions of the world>*>

The evidence for calcium and magnesium is scarce and
therefore they cannot be recommended.

The effectiveness of antivenom is controversial.
Historically the use of antivenom in some countries has
depended on its availability® reported success in
retrospective series,** and the perceived risk of adverse
reactions.” In Australia intramuscular antivenom has
been used extensively for the treatment of severe local and
systemiclatrodectism for decades, despitelittle evidence.**
By contrast, in the USA the perceived concern about early
allergic reactions has restricted its use.” In the past decade
several randomised controlled trials of widow spider
antivenoms have been done that support the safety of the
antivenom.”* These controlled trials and a prospective
case series suggest that acute reactions occur in about 5%
of cases, including anaphylaxis in 1-2% and delayed
reactions or serum sickness in up to 10% of cases.” ¥

The controlled trials provide much less support for the
effectiveness of antivenom than for its safety. However,
two of the three trials are comparative studies between
intravenous and intramuscular antivenom and the third
is a small phase 2 pilot study.? Ellis and colleagues’
trial” was underpowered and did not show a difference
between intravenous and intramuscular antivenom at 1 h
on the basis of a visual analogue score (VAS) of pain, the
primary outcome. The RAVE study” was larger than that
of Ellis and colleagues,” with 131 patients, but was unable
to detect a clinically significant difference in pain 2 h
after intravenous or intramuscular antivenom based on a
VAS. A subgroup analysis of 19 patients in the RAVE
study” detected antivenom in blood only after intravenous
and not intramuscular administration of antivenom.®

www.thelancet.com Vol 378 December 10,2011

The inconsistent results between the clinical outcome in
RAVE" and antivenom reaching the systemic circulation
only after intravenous antivenom suggest that antivenom
might not be effective by either route of administration
and justifies a larger placebo-controlled randomised trial
of intravenous antivenom. The phase 2 trial has been
published only as an abstract.” In 24 patients randomly
assigned to placebo or antivenom, no significant
difference in pain scores was recorded Dbetween
antivenom and placebo, but a benefit of antivenom was
possible. Therefore, there is insufficient evidence to lend
support to the effectiveness of widow spider antivenoms.
However, the long history of safe use and anecdotal
evidence means that antivenom continues to be
recommended until further studies are completed.

Steatoda spp

Spiders of the Steatoda genus belong to the same family
as Latrodectus spp (Theridiidae, comb-footed spiders) and
have a very similar shape but are uniformly dark brown
to black.®* Phylogenic work has shown that they are
closely related to Latrodectus, which is consistent with
reported effects of bites from these spiders.**
Steatoda spp exist in most parts of the world.

The clinical effects of bites by Steatoda spp are similar to
but less severe than those by widow spiders, and are
characterised by local and radiating pain that can be
associated with systemic symptoms (nausea, vomiting,
headache, and malaise).** In more severe cases, the
clinical syndrome, sometimes referred to as steatodism,”
is indistinguishable from latrodectism. Analgesics are
appropriate for pain relief, as in latrodectism. Antivenom
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Figure 2: Loxosceles spiders
(A) Loxosceles amazonica from South America (photograph Hui Wen Fan). (B) Loxosceles reclusa or recluse spider
from southern USA. Photograph by Rick Vetter.
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has been used to treat Steatoda bites with anecdotal reports
of improvement.®* In-vitro studies have shown that
Australian redback spider (Latrodectus hasselti) antivenom
will bind Steatoda grossa venom.” However, evidence is
insufficient to recommend widow spider antivenoms for
Steatoda bites, because most cases are minor and its use
for widow spider envenomation is controversial.

Loxosceles spp
Loxoscelism results from bites by spiders from the genus
Loxosceles (family Sicariidae), generally known as recluse,
fiddle-back, or brown spiders. There are more than
100 species distributed worldwide,*** but most live in
South America where loxoscelism is a major health
issue.”* The first cases of loxoscelism in South America
were described in the 1930s in Chile,”*® and then in Peru,
Brazil, Argentina, and Uruguay.”® Three species are most
frequently reported to be responsible for bites in
South America: Loxosceles laeta, distributed throughout
most of South America; Loxosceles intermedia, found in
Brazil and Argentina; and Loxosceles gaucho in Brazil.”
Cases of loxoscelism in North America and Mexico are
attributable to Loxosceles reclusa and Loxosceles deserta.**
Outside of the Americas, Loxosceles rufescens rarely causes
cases in Europe, South Africa,* and South Australia.*
Loxosceles are nocturnal spiders that are found in dry
dark places outdoors, under rocks, wood, or tree bark
(figure 2).° This species adapts well to the domestic
environment where it hides in furniture, clothes, bed
sheets, and in cupboards, facilitated by their flat body and
large leg-to-body ratio. Most bites happen at night and
occur when the spider is trapped against the person.®
Much research into Loxosceles venoms has been done.>*
The pathogenesis of loxoscelism and exact pathways of
action for Loxosceles venom are not fully understood. The
key components are a family of phospholipase D, which
are involved in the development of dermonecrosis.
Injection of venom triggers a complex inflammatory
response, including the release of pro-inflammatory
cytokines and lipid mediators.* Additionally, the venom
has a direct haemolytic effect on red blood cells,** can
cause complement activation and platelet aggregation,”
and contains an hyaluronidase that increases the size of
the tissue lesion, which is a hallmark of loxoscelism.®

Slightly more women than men are bitten because bites
occur in the domestic environment,” and they happen
more frequently in warm seasons.” Bite sites are mostly
on the thigh, trunk, and proximal arms, reflecting the
circumstances of the bite—ie, when the patient was
dressing or sleeping.”® Bite events are fairly painless and
patients are often unaware of the spider bite, so the
diagnosis of loxoscelism is seldom based on spider
identification. Few patients capture and bring the spider
for identification,®™ but the bite itself is identified by
about 60% of patients. A few cases will probably result in
no effect, and a further group will have self-limiting
erythema and oedema.* However, the true extent of minor
cases is impossible to determine because they will be
underestimated by patients who might not feel the bite or
disregard minor symptoms.

The cutaneous form of loxoscelism occurs in most
cases and the systemic or viscerocutaneous form less
frequently,®® in up to 10% of cases dependent on the
species of Loxosceles involved.*” Cutaneous loxoscelism
initially manifests as mild pain and erythema, which is
frequently mistaken for cellulitis, and usually evolves
into extensive skin necrosis and ulceration. The slowness
of progression means that diagnosis is usually made
12— 24 h after the bite when there is painful oedema with
induration, and an irregular area of ecchymosis and
ischaemia, sometimes with haemorrhagic blisters
(figure 3A). There is usually only evidence of necrosis
after 72 h, with large and deep necrosis occurring in more
than half of cases. From about day 5-7 the cutaneous
lesion delimits and forms a dry necrotic eschar with well
defined borders (figure 3B). The necrotic tissue detaches
after about 2-3 weeks leaving an ulcer with tissue of
granulation, which can take weeks or months to heal
dependent on the depth and extent of the injury.
Secondary infection is uncommon, even in the presence
of extensive necrotic lesions. An oedematous variant of
cutaneous loxoscelism occurs for bites on the face and is
characterised by extensive oedema and erythema, but
little necrosis. The cutaneous form is associated with
non-specific systemic symptoms in up to 50% of cases in
the first 24-48 h, such as generalised pruritus and rash,
headache, nausea, vomiting, and low-grade fever.”

Systemic loxoscelism or viscerocutaneous loxoscelism is
much less common than the cutaneous form but the
frequency seems to vary in different species. 13-16% of
cases are reported in series of loxoscelism with Loxosceles
laeta, " whereas cases caused by Loxosceles gaucho® and
Loxosceles reclusa are much rarer,*””” and none are reported
for Loxosceles intermedia. The exact frequency and range of
clinical manifestations is difficult to establish because
most reports of systemic loxoscelism are of presumed
rather than confirmed bites,”*” and clinical manifestations
can differ between species.

Acute intravascular haemolytic anaemia is the
hallmark feature of systemic loxoscelism.””*”*”*” Non-
specific symptoms are common but can occur in
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cutaneous loxoscelism. Although most cases of systemic
loxoscelism are reported in children, large case series
report it across all age groups with a possible
predominance in younger people.***” The typical
presentation is with fever, malaise, vomiting, headache,
and rash, with or without a history of spider bite.
Jaundice will occur with late presentations. There is a
progressive decrease in patients’ haemoglobin
concentration over 7-14 days,”® and the lowest
haemoglobin can be 5-8 g/L.” Haemolysis seems to be
intravascular and is consistent with autoimmune
haemolytic anaemia, testing positive on a direct
antiglobulin test to complement C3 and IgG.»7*"* A
positive direct antiglobulin test has not been reported in
some cases, although testing is often not undertaken or
is done too late.” Acute renal failure is less frequent and
is associated with poor outcomes.”””® Schenone and
colleagues” report eight fatal cases that were
characterised by haemolysis, acute renal failure, and
coma. Sezerino and co-workers® reported 17 of 35 cases
with acute renal failure and four deaths.

Although disseminated intravascular coagulation® is
usually listed as part of systemic loxoscelism, evidence to
support this notion is scarce. In severe cases, mild
thrombocytopenia occurs and a doubling of the clotting
times,”” which does not meet the criteria for disseminated
intravascular coagulation.® In one fatal case, disseminated
intravascular coagulation was probably secondary to a
cardiac arrest and multiorgan failure.* Rhabdomyolysis
is also reported for loxoscelism but in these cases there
is only a small rise in creatine kinase to the low
thousands U/L® which is unlikely to be clinically
significant or contribute to the acute renal injury.

The presence of a cutaneous lesion, non-specific
systemic symptoms, and an epidemiological history
compatible with Loxosceles bite is usually deemed
sufficient to make the diagnosis of probable loxoscelism.
Unfortunately in many cases the diagnosis of loxoscel-
ism is often made late, once the skin lesions are well
developed, and patients invariably receive multiple
investigations before it is recognised. Conversely,
necrotic lesions in general tend to be overdiagnosed
as loxoscelism, but studies into the geographical
distribution of this genus show that in most cases other
causes are more likely.*

Several treatments have been suggested for
loxoscelism, including antivenom, corticosteroids,
dapsone, antihistamines, antibiotics, analgesics,

hyperbaric oxygen therapy, electric shock, and surgical
excision.”* However, there is little evidence to lend
support to any of these treatments,** including the role
of antivenom and the timing of its use,* partly because
of the lack of knowledge about loxoscelism’s
pathophysiology,’ and the paucity of clinical trials to
test these therapies.®® A systematic review identified
only three clinical studies,® which were small and
poorly designed.®® Our review did not identify any
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Figure 3: Progression of cutaneous loxoscelism in a Brazilian patient who was bitten inside a house while
putting on a shirt
Ulceration and necrosis at day 1 (A), day 9 (B), day 16 (C), and day 25 (D). Photographs by Ceila M S Malaque.

further studies. Several animal studies have been
undertaken to test various therapies, but overall they do
not indicate efficacy.2#¢*

Loxosceles antivenoms are available in Brazil, Argentina,
Peru, and Mexico, and all are horse-derived F(ab’),
antivenoms, apart from a whole IgG antivenom from
Peru.” Antivenom was first developed in Brazil in 1954,
and is used most extensively there. Data about the
benefit of antivenom are conflicting and no placebo-
controlled trials in human beings have been
undertaken.®** Animal studies are inconsistent, with
some indicating benefit only if given within 4 h,* whereas
subsequent studies suggested benefit for up to 48 hin a
rabbit model.” Antivenom is used in the belief that it will
reduce the extent of the cutaneous lesion and possibly
prevent systemic manifestations.

The indications for antivenom administration and
timing of administration vary substantially but are usually
based on the severity of envenomation. Unfortunately,
the delayed recognition of loxoscelism means that
antivenom 1is often given too late when patients have
already developed substantial necrosis or systemic effects.
Generally antivenom is not recommended more than 72 h
after the bite. The Brazilian Ministry of Health
recommends antivenom in cases with extensive cutaneous
or systemic loxoscelism, usually with corticosteroids.”

Systemic corticosteroids are widely used, such as
prednisone in high doses for short periods (40-80 mg
per day for 5 days), particularly in Chile where antivenom
is not available.” Results of a clinical study® that gave
dapsone to 46 patients showed some effectiveness
compared with antihistamines, but the combination with
antivenom was not superior. Whatever specific treatment
is chosen, appropriate wound care is essential for
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Figure 4: Northern tree funnel-web spider (Hadronyche formidabilis)
Photograph by Geoff Isbister.

Figure 5: Phoneutria nigriventer, the armed or wandering spider from Brazil

PP

Resting (A) and armed (B) position. Photographs by Hui Wen Fan and Denise M Candido.
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cutaneous loxoscelism, and in cases of systemic
loxoscelism patients are admitted to hospital and closely
monitored. Treatment of intravascular haemolysis must
include appropriate haematological investigation and red
blood cell transfusions as needed.

Suspected necrotic arachnidism

The presentation of necrotic ulcers as suspected spider
bites is common in primary care and emergency
departments, despite scarcity of evidence for all but
Loxosceles spp causing necrotic arachnidism. These
patients present a difficult clinical dilemma because they
need to be reassured that their condition is unlikely to be
due to a spider bite; however, appropriate investigation
needs to be undertaken to identify the cause. A good
history will quickly establish whether a spider is the
cause in most cases, and if there is no history of a definite
spider bite then the focus should be on causes of
ulceration. An approach to the investigation of these
patients and possible causes is discussed elsewhere.”*
However, a diagnosis of Loxosceles should still be
considered in endemic areas.

Atrax and Hadronyche spp (funnel-web spiders)
Funnel-web spiders are arguably the most deadly spiders
worldwide. Fortunately they exist in a confined
geographical region in eastern Australia and have little
interaction with human beings. This containment, plus
the fact that envenomation occurs only in a few cases,
has meant that there are unlikely to be more than five
cases of severe envenomation every year. Only 13 fatalities
from funnel-web spider envenomation have been
reported, all of which occurred before 1981 when the
antivenom was introduced.® Severe envenomation has
been reported from six species, including the Sydney
funnel-web spider (Atrax robustus), the southern tree
funnel-web spider (Hadronyche cerberea), and northern
tree funnel-web spider (Hadronyche formidabilis).

Funnel-web spiders are medium to large mygalomorph
spiders that have prominent chelicerae with parallel
fangs (figure 4). They are both ground-dwelling and tree-
dwelling spiders, living in logs, rock crevices, or leaf
litter. Most bites occur when the males leave their
burrows in search of females. The venoms of several
species of Australian funnel-web spiders contain small
peptide neurotoxins."** The clinically important toxins
are the &-atracotoxins that slow tetrodotoxin-sensitive
voltage-gated Na* current inactivation and reduce peak
tetrodotoxin-sensitive currents.”

The bite of a funnel-web spider is painful because of the
size of the fangs, and in most cases systemic envenomation
does not occur. In cases of severe envenomation there is a
rapid onset of life-threatening effects, which are similar
for all species. Severe envenomation is characterised by
both neuromuscular and autonomic excitation, and can
be associated with pulmonary oedema. There is a mixture
of catecholaminergic and cholinergic excess with
bradycardia or tachycardia, hypertension, miosis or
mydriasis, hypersalivation, lacrimation, diaphoresis, and
piloerection. Neuromuscular excitation manifests as
paraesthesia (local, oral, distal), fasciculations (local or
generalised, and typically with tongue fasciculations), and
muscle spasms. Non-specific symptoms such as vomiting,
headache, and fatigue occur, and patients can be irritable
or agitated. Before antivenom was introduced, late effects
included hypotension, coma, and multiorgan failure.
Mild systemic envenomation can occur with only local
neuromuscular features and non-specific symptoms.

Patients with suspected funnel-web envenomation
should have a pressure bandage with immobilisation
applied, as for Australian snake bite. First aid should
remain in place until the patient is in a hospital that has
antivenom. Antivenom is the most important treatment
in these cases and should be given urgently to any patient
with severe envenomation. The effectiveness of funnel-
web antivenom is supported by its use in more than
70 cases in which the length of hospital stay was reduced
and there were no deaths.® A randomised controlled trial
would be difficult to justify ethically because of the
dramatic response seen when antivenom is administered
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to patients. The antivenom seems to be effective for all
species® and has a low rate of adverse reactions, with
anaphylaxis and serum sickness occurring in less than
2% of cases.®

A frequent clinical problem is that patients are often
bitten by big black spiders in eastern Australia, but they
are not always funnel-web spiders. All such patients
should be treated as having potential envenomation and
observed for 2 h after the bite or after completion of first
aid.° If the patient is still asymptomatic after 4 h they can
be discharged. Mouse spiders (Missulena spp) and
trapdoor spiders can look like funnel-web spiders but do
not cause major effects.””

Phoneutria ssp

Spiders of the Phoneutria genus belong to the family of
Ctenidae? and are reported throughout South America and
Costa Rica. However, most reports of clinically important
bites are from Brazil”** The South American wandering
spider, Phoneutria nigriventer, is popularly known as the
armed or banana spider, and is the most common
Phoneutria species to cause bites in people (figure 5). It
occurs in the central-western, southeastern, and southern
parts of Brazil. Phoneutria are solitary, nocturnal spiders
that construct no web and catch prey by active hunting and
wandering large distances at night. They occasionally
enter people’s homes and when discovered assume a
characteristic aggressive position (figure 5B). Phoneutria
nigriventer venom contains a mixture of polypeptides and
biologically active molecules that affect ion channels and
cause neurotransmitter release.”

Phoneutria spiders cause thousands of bites in Brazil
every year, most of which occur in March and April/
thought to be the spiders’ mating season, when they are
more often seen indoors. Bites occur when the spiders
are encountered in shoes, piles of sticks or rubbish, and
construction material, and patients are most commonly
bitten on the arms and legs.’

Bites by Phoneutria spiders cause immediate local pain
of variable severity that is associated with localised
diaphoresis, piloerection, and erythema, often without
evidence of fang marks. The pain radiates proximally up
the bitten extremity. In most cases these symptoms are
the extent of the envenomation but tachycardia and
restlessness can occur. In a series of 422 confirmed bites
almost 90% had mild envenomation.” Systemic effects
include non-specific symptoms such as nausea, vomiting,
and dizziness; and autonomic effects such as tachycardia,
hypertension, profuse diaphoresis, salivation, visual
disturbances, and priapism (especially in young boys).
Moderate envenomation is characterised by diaphoresis,
occasional vomiting, or both, in addition to bite-site
manifestations. Severe envenomation is more frequent
in children and occurs in less than 1% of cases. It is
characterised by persistent vomiting and autonomic
features that can progress to pulmonary oedema, shock,
and death on rare occasions.”*

www.thelancet.com Vol 378 December 10,2011

In most cases with mild envenomation only
symptomatic treatment is needed, which can include
application of warm compresses, non-sedative analgesia,
and local anaesthetic infiltration of the bite site. With
more severe pain, opiates and sedatives might be
necessary. Antivenom is reserved for moderate to severe
envenomation; in one study antivenom was given to only
ten (2%) of 422 patients.” Antivenom has been used to
treat envenomation by Phoneutria spider bites in Brazil
since 1925, and is a polyvalent F(ab’), antivenom used for
Phoneutria and Loxosceles spider bites and Tityus scorpion
stings. Treatment with antivenom within 3 h is associated
with recovery within 24 h.

Future directions

The treatment of patients with suspected spider bite is
not straightforward because of the overdiagnosis of skin
necrosis as being attributable to spider bites while, at the
same time, serious arachnidisms, such as loxoscelism,
are not being recognised and treatment is delayed. Future
research should focus on reporting of definite cases of
spider bite to improve definition of the clinical syndromes
and help clinicians to recognise envenomation. Well
designed clinical trials to test antivenom therapy in both
latrodectism and loxoscelism need to be undertaken
urgently. Such studies are needed to prevent the
unnecessary use of ineffective antivenom, which puts
patients at risk of allergic reactions, and to better define
the timing and dosing of antivenom when it is effective.
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