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ED Evaluation and Management 
of Mammalian Bites, and Snake 

and Spider Envenomations
“When the dog bites, when the bee stings / When I’m feeling sad, I simply 

remember my favorite things, And then I don’t feel so bad.” 
– Oscar Hammerstein II

Case Study
A 4 year-old girl presents to the emergency department (ED) with a laceration through 

her upper lip that was caused by a bite from a stray dog. She is otherwise well-appearing 
and is playing with a toy. What is your management plan? What medications will you 
administer? Is the patient at risk for infection?

Introduction
As a consequence of their playful and curious nature, children not uncommonly 

present to the ED with bite injuries; in fact, more than half of bite victims in the 
ED are children.1 Although envenomations are infrequent, the relatively high dose 
of venom per body weight in a young child can lead to significant effects. This 
article will discuss the key clinical features and management of bites from dogs, 
cats, and humans, as well as envenomations from snakes and spiders. Although not 
exhaustive, this review will provide a framework for the care of children who have 
sustained a bite or possible envenomation.

Dog, Cat, and Human Bites
Epidemiology. With pet ownership so widespread, the ED provider will fre-

quently care for children with cat or dog bites. Recent sources have cited that 36.5% 
of households in the United States own at least one dog and 30.4% own at least one 
cat.1 An estimated 4.5 million dog bite-related injuries occur in the United States 
each year, and there are approximately 20-30 fatal dog injuries each year.1-3 These 
dog bite injuries are more common in children, frequently involve the patient’s 
extremities, and most commonly result from the family pet.1,4 It is estimated that 
there are approximately 300,000 cat bites per year in the United States.5 Patients are 
thought to be less likely to seek medical care for cat bites than dog bites.1,6

Human bites are considered to be the third most common mammalian bite, 
although true incidence is unknown, as it is thought that they are likely under-
reported.1,5 In children, human bite injuries have a bimodal distribution — most 
commonly occurring in toddlers and early teenagers.5 Toddlers may bite other tod-
dlers and family members, while school-age children may sustain human bites as a 
result of play and sports injuries, and adolescents possibly as a part of sexual activ-
ity.5 These injuries may also be the result of non-accidental trauma. Approximately 
1-3% of human bites are considered to be secondary to child abuse.7 Certain 
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EXECUTIVE SUMMARY
 z Antibiotics are not indicated for all bite wounds, but are 

recommended for human bites and high-risk bite wounds 
from cats and dogs.

 z Fight bites should be treated with antibiotics and washed out 
in the operating room.

 z An intercanine distance of > 3 cm on a human bite wound 
found on a child should raise the clinician’s suspicion for  
non-accidental trauma. 

 z The two families of terrestrial venomous snakes in North 
America are Viperidae (subfamily Crotalinae — the pit vipers 
[rattlesnakes, cottonmouth water moccasins, copperheads]) 
and Elapidae (coral snakes). 

 z The diagnosis and treatment of spider envenomations 
is clinical. Black widow spider antivenom should be 
administered with caution. In North America, there is no 
antivenom available for brown recluse spiders. 

clinical features should increase the physi-
cian’s suspicion for non-accidental trauma, 
including bite size and location, especially 
if near genitalia. The bite was likely caused 
by an adult if the intercanine distance is  
> 3 cm (distance between cuspid tips 
found on the wound), and appropriate 
authorities should be involved as indi-
cated.7,8 Human bites in children are 
usually on the face, upper extremities, or 
trunk, but a careful examination of all skin 
surfaces should be conducted.7 Special 
attention should also be made to hand 
wounds including the possibility for a 
“fight bite” injury (discussed below). 

Pathophysiology. Bites cause obvious 
mechanical damage, but also have a risk of 
infection due to inoculation with mouth 
flora. The risk of infections depends on 
factors such as 1) the mechanism (cat 
bites tend to involve more puncture-type 
inoculation whereas dog bites tend to 
cause lacerations and/or macerated tis-
sue), 2) the location of the bite, and 3) the 
possible pathogens. This article will not 
discuss the management of extensive tis-
sue damage and mauling, but rather, the 
assessment and initial treatment of rela-
tively simple cat, dog, and human bites. 

The most commonly isolated microbes 
from dog bites are Pasteurella spp, with 
other common aerobic isolates includ-
ing Streptococcos spp, Staphylococcus spp, 
Moraxella, and Neisseria. Pasteurella is also 
the most commonly isolated pathogen 
from cat bites, although Streptococcus and 
Staphylococcus spp are also common.5,9 
Human bites commonly involve Eikenella, 
Streptococcus viridans, Staphylococcus spp, 
and Corynebacterium. With high-risk 
human bites, based on history (outside 
the scope of this article), the possibility of 
transmission of viral infections including 
hepatitis B virus, hepatitis C virus, and 
human immunodeficiency virus (HIV) 

must also be considered.5
Clinical Presentation. In mammalian 

bites, the ED provider must assess the 
extent of trauma (including the possibil-
ity for tendon, vascular, and nerve injury), 
penetration of bony cortex or fracture, 
penetration of the joint space, and non-
accidental trauma. A “fight bite” injury 
results from a clenched fist impacting 
the mouth/teeth and may appear to be 
an innocuous laceration/abrasion over 
the dorsal metacarpalphalangeal (MCP) 
joint, when in fact it is a deep injury with 
risk for septic arthritis. If penetration of 
the flexor sheath occurs from a bite, this 
can result in flexor tenosynovitis, and 
depending on the timing of presentation, 
the patient may present with Kanavel’s 
signs in the affected finger: 1) held in 
slight flexion, 2) tenderness of the synovial 
sheath, 3) fusiform swelling of the digit, 
and 4) pain on passive extension.5,10 Key 
components of the history of present 
illness include documenting when the 
injury occurred, whether the animal was 
known, and the context in which the bite 
occurred. Immunization status of both 
the animal and the patient and whether 
the patient has any comorbidities will also 
guide management.

Diagnostic Testing. Laboratory tests 
are rarely helpful in guiding manage-
ment of the mammalian bites discussed 
here. Radiography, however, is useful and 
should be used liberally in nearly all types 
of pediatric bite wounds given the poten-
tial for significant morbidity for infections 
involving bones or joints.5 Although up 
to 70% of radiographs taken to evaluate 
fight bites demonstrated foreign bodies, 
fractures, joint space narrowing, and air, 
approximately 16.5% of fight bites had 
negative results on exam and radiography 
despite joint penetration.5 

In the rare case of severe human bites 

(deep with significant tissue damage), 
transmission of blood-borne diseases, 
such as HIV and hepatitis viruses, should 
be considered; however, these are out of 
the scope of this article. 

Treatment and Management. Wound 
Care. Local wound management should 
include analgesia, thorough irrigation, 
debridement as needed, and closure if 
appropriate. Analgesia can greatly facili-
tate wound irrigation and can come in 
several forms — local infiltration of anes-
thetic, intravenous, or intranasal opioids 
or sedatives, oral analgesics, and in some 
cases dissociative agents such as ketamine 
or nitrous oxide. The choice of agent 
depends on the clinical situation and the 
provider’s comfort with each medication. 
The importance of wound irrigation can-
not be emphasized enough for any bite 
wound. Wounds can be irrigated with any 
clean solution. Although normal saline 
is often used, studies show no increase in 
infection from tap water irrigation. There 
is no need to add antiseptic solutions to 
the irrigation fluid. General consensus 
is that pressure irrigation should be used 
for bite wounds from mammals unless it 
is a puncture wound.11 Generally, irriga-
tion with 50-100 mL of clean solution 
per cm of laceration length via a large-
volume syringe attached to an 18-gauge 
catheter/needle (pressure of 11-31 pounds 
per square inch) is sufficient. Manually 
squeezing punctured irrigation solution 
containers is considered to be inadequate 
for pressure irrigation.12 

Wound closure in bites increases the 
risk of infection; thus, the risks and 
benefits of wound closure should be 
carefully discussed with the parents and 
patient.5,13 Some wounds may be able 
to be well-approximated with adhesive 
strips, but in situations where this is not 
the case and there are important cosmetic 
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considerations (e.g., the face), wound 
closure with sutures is likely indicated. 
Fortunately, face wounds seldom become 
infected, unlike hand wounds — all 
of which should be discussed with the 
patient.11 Another option for wound 
repair in a high-risk bite is delayed pri-
mary closure.13,14 Following wound care, 
the wound should be dressed and, in the 
case of an extremity wound, immobilized. 
All patients should have their wounds 
reexamined within 1-2 days.5 

Antibiotic Prophylaxis. Appropriate 
wound care decreases the infection risk 
of bites substantially.9 Prophylactic anti-
biotics should be prescribed to patients 
in the following situations: older (age > 
50 years), chronic alcohol users, asplenia 
(functional or anatomical), immunocom-
promised, including diabetic, preexisting 
edema in the area of the bite, underlying 
vascular disease, bite that occurred more 
than 12 hours prior to presentation, bite 
over a high-risk location (on a hand, 
joint space, foot, or genitals), human 
bites, or puncture wounds (often seen 
with cat bites).15-18 Antibiotics are also 
advised when bite wounds are closed 
primarily, but are not routinely necessary 
for bites allowed to heal by secondary 
intention.1,14,16,19

Fight bites penetrating the MCP joint 
and wounds penetrating a flexor tendon 
sheath have the potential for significant 
infectious morbidity. Studies have shown 
that local wound care alone is often inad-
equate for these injuries.20 Aside from 
thorough irrigation, antibiotics should be 
administered promptly, and orthopedic 
consultation is recommended, as surgical 
exploration is often indicated (see Table 1). 
There is insufficient evidence to recom-
mend starting parenteral vs oral antibiot-
ics, but given the theoretical potential 
that effective tissue levels of the antibiotic 
could be reached faster with parenteral 
antibiotic therapy, giving at least the first 
antibiotic dose parenterally should be 
considered.7,20-22

Prophylactic antibiotics should cover 
the common pathogens associated with 
dog, cat, and human bites, and for that 
reason, amoxicillin-clavulanate is often 
chosen (see Table 1).11 For patients with a 
true penicillin allergy (systemic reaction, 
allergic reaction rather than side effect), 
clindamycin plus trimethoprim-sulfa-
methoxazole can be substituted.11,13,15

Vaccination. Like all wounds, bites 
carry a risk of infection from Clostridium 
tetani, bacteria that commonly live in 
the soil. If the wound is clean with only 
a small injury noted, tetanus vaccination 
within the last 10 years is sufficient; how-
ever, if the wound is dirty, tetanus vac-
cination within 5 years is recommended 
(DTaP < 7 years old, Tdap ≥ 7 years old). 
In the setting of a high-risk wound, the 
administration of tetanus immune globu-
lin is indicated if the patient has had 
fewer than three (usually < 6 months of 
age) or an unknown number of tetanus 
vaccinations.5,11

Rabies is a neurotropic virus that 
results in progressive central nervous 
system deterioration and almost invari-
ably leads to death. Symptoms may begin 
anywhere from weeks to months, and 
possibly years, after exposure, depending 
on the inoculum of virus and the distance 
the wound is from the central nervous 
system. Symptoms may include anxiety, 
dysesthesias, hydrophobia, paralysis, and 
dysautonomia.11 Rabies virus is transmit-
ted in the saliva of an infected animal. 
More than 85% of reported rabies cases 
are caused by wild animals, with raccoons, 
skunks, foxes, and bats being the main 
reservoirs of the virus in North America.11 
Rabies is rarely transmitted as a result of 
dog, cat, or human bites in the United 
States. However, if a patient presents with 
an unprovoked bite from an unknown 
cat or dog, it is recommended that the 
wound surface be washed with copious 

amounts of a virucidal solution, such as 
1% povidone-iodine, and then irrigated 
with a clean solution.11,23 If there is a 
concern about an animal having rabies, 
contact Animal Control so that the ani-
mal in question can be evaluated. If the 
animal can be observed for 10 days, then 
no further treatment is needed on the ini-
tial evaluation. If the animal is healthy at 
the end of the 10-day period, it does not 
have rabies. If rabies is confirmed or if the 
animal cannot be obtained for observa-
tion in a situation with high potential for 
rabies exposure, then the rabies vaccine 
should be given in the standard post-
exposure prophylaxis four-dose regimen 
per CDC guidelines on days 0, 3, 7, and 
14.24-26 Unvaccinated patients who are 
at high risk for rabies exposure (e.g., 
high-risk animal based on species, animal 
behavior [i.e., unprovoked attack], or 
geographic setting) should receive human 
rabies immune globulin (HRIG), which 
is administered via local infiltration of 
the wound with HRIG 20 IU/kg body 
weight, in addition to the rabies vaccine 
(see Table 2).26 The first dose of the vaccine 
and HRIG should not be administered 
in the same extremity, but subsequent 
vaccines in the series can be.27 Although 
rabies is considered invariably fatal, there 
has been a recent article of interest that 
may dispute this accepted fact.28 A small 
community in Peru was recently found to 
have six individuals with rabies-neutraliz-
ing antibodies present in their serum who 
had not before been vaccinated or received 

Table 1. Common Mammalian Bite Pathogens  
and Antibiotics 

Most Commonly  
Isolated Pathogens5,9 Antibiotic Therapy11,13,15

Dog bite Pasteurella canis, Streptococci, 
Staphylococci As below, when indicated*

Cat bite Pasteurella multocida, 
Streptococcus, Staphylococcus As below

Human bite* 
(including 
closed fist 
injuries)

Eikenella, Viridans, 
Streptococcus, Staphylococcus, 
Corynebacterium

PO regimen: Amoxicillin-
clavulanate 40-45 mg/kg daily 
divided into BID or TID dosing for 
3-5 days

IV regimen: ampicillin-sulbactam 
100-150 mg/kg daily divided into 
QID dosing for 10-14 days**

*Article elaborates on which bites necessitate antibiotics. 
**In case of penicillin allergy, clindamycin plus trimethoprim-sulfamethoxazole can be substituted.  
BID = two times per day. TID = three times per day. QID = four times per day.
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treatment for rabies, calling into question 
the commonly held belief that rabies is 
invariably fatal.28 If there is any question 
as to whether to begin post-exposure 
prophylaxis, the medical provider should 
consult the local health department.

Snakebites
Epidemiology. Venomous snake-

bites, while infrequent, require special 
consideration in children because of the 
potentially large venom load received per 
unit body weight. In the United States, 
an estimated 7000-8000 people are bit-
ten by venomous snakes each year, with 
approximately six deaths annually.29-31 In 
North America, two groups of venomous 
snakes are medically important — the 
pit vipers (Family Viperidae, subfamily 
Crotalinae) and the coral snakes (fam-
ily Elapidae). North American pit vipers 
include rattlesnakes, cottonmouth/water 
moccasins, and copperheads. Their venom 
causes tissue damage and hematologic 
toxicity, resulting in the potential for 
significant tissue edema, necrosis, and 
coagulopathy.32,33 Pit vipers are found 
throughout most of North America and 
account for the majority of snake enven-
omations within this region, with rattle-
snakes causing the greatest morbidity and 
mortality.32,34 

Coral snakes are found in the south-
western and southeastern United States 
and much of Mexico.33 Coral snake 
venom is largely neurotoxic, and can cause 
paralysis and respiratory failure. Coral 
snakes have much smaller fangs than do 
pit vipers, making it harder for them to 

envenomate humans. Consequently, coral 
snake bites rarely cause a fatal injury.34,35 
Coral snakes are the snakes referenced in 
the childhood saying “red on yellow, kill a 
fellow; red on black, venom lack,” which 
is used to remind people of the subtly 
different appearance of coral snakes and 
harmless king snakes and milksnakes (see 
Figure 1).33 This color pattern, however, is 
unreliable in Latin America.36

Pit Vipers
Pathophysiology. Approximately 75% 

of pit viper bites result in envenomation, 
with the remainder being “dry bites.”31 
There are numerous variables that can 
explain why a snake may deliver a dry 
bite, but those will not be covered in this 
article. The bite pattern on the skin is 
unreliable in identifying a pit viper bite, 
as there may be one or multiple puncture 
wounds from the snake’s fangs and acces-
sory teeth.34 Pit viper venoms are complex 
and contain a number of constituents, 
including metalloproteinases that damage 
basement membranes of capillary endo-
thelial cells at the site of the bite and more 
remotely. As a result, there is considerable 
damage to the capillaries, resulting in 
tissue edema. Resulting platelet aggrega-
tion can occlude damaged capillaries. Pit 
viper venoms can also directly activate 
the coagulation cascade via thrombin-
like enzymes that stimulate formation of 
abnormal, unstable fibrin clots that are 
rapidly lysed. This results in a venom-
induced consumptive coagulopathy 
(VICC) with associated thrombocyto-
penia and hypofibrinogenemia, making 

hematologic laboratory values useful in 
directing management.34,37 Although 
laboratory values may resemble those seen 
in disseminated intravascular coagulation 
(DIC), VICC tends to have a quicker 
onset and resolution than DIC, and typi-
cally does not directly result in end-organ 
damage.38,39

Clinical Presentation. Most pit viper 
envenomations present with early local 
pain and swelling. Systemic findings may 
include an odd (possibly metallic) taste 
in the mouth, nausea, vomiting, muscle 
fasciculations (myokymia), tachycardia, 
and hypotension. Progressive edema and 
lymphadenopathy can result in severe 
pain and the affected limb may become 
tense, raising the concern for compart-
ment syndrome.34, 37, 40 Most of the edema 
is subcutaneous, however, and elevated 
compartment pressures are rare (discussed 
below). In pediatric patients, the onset of 
clinical findings, including edema, can 
be delayed, so monitor up to 24 hours.34 
Despite laboratory values commonly con-
sistent with VICC, clinically significant 
hemorrhage is rare.34

Diagnostic Testing. Initial laboratory 
studies should include a complete blood 
count, prothrombin time, D-dimer, and 
fibrinogen level. These values will help 
evaluate for thrombocytopenia, coagu-
lopathy, and hemoconcentration, as third-
spacing ensues as a result of the cytotoxic 
mechanism of action of the venom.38 
Platelet and fibrinogen levels are espe-
cially important, as they help guide initia-
tion of antivenom therapy.41 A metabolic 
panel may be helpful in guiding volume 
resuscitation, and a creatine phosphoki-
nase (CPK) level may detect evidence of 
rhabomyolysis in pit viper bites. A sample 
for blood typing and screening should be 
sent to the laboratory early for use in the 
rare case where blood products become 
necessary. For patients with signs of 
systemic toxicity or progressive findings 
on exam, baseline and interval platelet 
counts and fibrinogen levels should be 
monitored. 

Treatment and Management. The 
only first aid measure truly helpful follow-
ing a pit viper bite is expeditious delivery 
of the patient to a hospital capable of 
administering antivenom. Tourniquets, 
wraps, incision, suction, cooling, elec-
tric shocks, and the like should all be 
avoided. Any jewelry that might become 

Table 2. Rabies Post-exposure Prophylaxis 

Rabies Vaccination and Human Rabies Immune 
Globulin (HRIG) – Dosing and Administration Route11,26

Rabies vaccine

1 mL, intramuscular injection into deltoid muscle on days 0, 3, 7, 14* 
• In children under the age of 2, the vaccine can be administered  into the anterolateral 

thigh.
• Include fifth dose on day 28 for immunocompromised patients.

HRIG

Local infiltration of wound with 20 IU/kg body weight

*If the patient has previously been vaccinated, thoroughly clean the wound and give the patient 
two booster vaccines on days 0 and 3. HRIG is not indicated in patients with adequate pre-exposure 
rabies immunization.
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constrictive should be removed, and the 
extremity should be elevated and immo-
bilized for comfort as the patient is trans-
ported to a hospital setting.37,42 It is not 
necessary or advisable to kill or capture 
the snake.

Initial priorities on hospital arrival are 
stabilizing the patient’s airway, breath-
ing, and circulation as needed. Swelling 
at the bite site should be assessed for 
progression every 15 minutes by either 
marking the leading edge of tissue edema 
or marking and measuring limb circum-
ferences. If there are no signs of progres-
sive local findings or systemic toxicity on 
examination or laboratory markers, no 
antivenom needs to be administered dur-
ing initial treatment; but adult patients 
should be observed for a minimum of 8 
hours and pediatric patients for at least 
24 hours to rule out delayed onset of 
envenomation.34,37 

The current recommended antivenom 
for use in the United States and Canada 
is Crotalidae Polyvalent Immune Fab 
(Ovine) (CroFab; BTG International, 
Inc.) (FabAV). A separate polyvalent 
antivenom (Antivipmyn; Instituto 
Bioclon) is used in Mexico, and a second, 
novel antivenom (Anavip) produced by 
the same company has been found to be 
effective in the United States, but will not 
be further discussed here.43 Indications for 
giving FabAV to a North American pit 
viper bite victim are:

1. Progressive local tissue effects (e.g., 
worsening soft tissue swelling, edema 
extending beyond the area of demarcation 
— with special attention to swelling that 
crosses a joint line) OR

2. Any evidence of systemic toxicity 
(systemic signs or symptoms including 
hemodynamic instability) OR

3. Laboratory abnormalities (e.g., 
thrombocytopenia, coagulopathy)34,37,44,45

Relative contraindications to FabAV are 
hypersensitivity to the product, papaya, or 
papain. However, the benefits of adminis-
tration should be weighed against the risk 
of not treating the envenomation.32

FabAV is packaged in lyophilized form 
and must be reconstituted carefully prior 
to administration. Each vial should be 
reconstituted by slowly injecting 18 mL of 
normal saline into the vial and then gently 
agitating (not shaking) until the proteins 
are fully reconstituted. It is critical that the 
mixture not be allowed to foam, as this 

Figure 1. Rattlesnake, Coral Snake, and King Snake

Micrurus fulvius — Eastern coral snake

"Red on yellow, kill a fellow; red on black, venom lack."

Lampropeltis triangulum campbelli — Pueblan milksnake

Crotalus oreganus — Northern Pacific rattlesnake

Photos courtesy of Michael Cardwell
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reduces the amount of Fab solubilized 
for administration. This reconstitution 
process can take several minutes, but the 
ED provider may be the only person 
aware of this necessary precaution in the 
patient’s care.32,46 All vials to be given in 
the initial dose should be placed in a 250 
mL bag of normal saline. The volume of 
normal saline can be reduced based on 
the provider’s judgment if the total vol-
ume is thought to be excessive based on 
the weight of the child.46 The intravenous 
tubing can be primed with normal saline.

The starting dose for FabAV is 4-6 
vials given over 1 hour (see Table 3). If 
the patient is hemodynamically unstable, 
increase the initial dose to 8-12 vials.34,37 
Antivenom is dosed based on the poten-
tial venom load received by the victim, 
not on the victim’s size. Thus, there is no 
adjustment in dose based on the patient’s 
age or weight.32 Start the infusion slowly, 
with the physician at the bedside to 
intervene if a reaction occurs (discussed 
below). If no reaction occurs, increase the 
rate of infusion so that it is completed in 
1 hour. If an acute reaction occurs, stop 
the infusion and treat the reaction with 
epinephrine, antihistamines, and steroids. 
Then, restart and complete the infusion 
while closely monitoring the patient. It 
may help to further dilute the dose and 
to administer at a slightly slower rate. If 
the reaction was severe, then assess the 
merits of attempting to proceed with 
administration considering the severity of 
envenomation.47

After administering FabAV, reassess 
the patient over the next hour and repeat 
laboratory studies. If the patient has not 
stabilized (e.g., continued progression 
of swelling or lack of improvement in 
repeated labs), repeat the starting dose 
and continue this pattern until achieving 
stability. It may take a few hours for coag-
ulation studies to return to normal, even 
after administering adequate antivenom, 
as it takes time for the liver to replace 
consumed coagulation proteins. Once 
stable, dose the patient with two vials 
of FabAV every 6 hours for three more 
doses to prevent recurrence of toxicity.46 
Although some centers have opted to 
withhold maintenance dosing, choosing 
instead to monitor and treat recurrence if 
and when it occurs, this decision should 
be made in consultation with a Poison 
Control Center at (800) 222-1222. 

Contact a Poison Control Center early for 
treatment recommendations and also to 
help locate a supply of antivenom.32,34 

Since FabAV is a heterologous serum 
product, it carries a risk of inducing 
anaphylactoid reactions, thus the admo-
nition of the physician being at the 
bedside while initiating the infusion. All 
medications and equipment necessary to 
intervene in the event of an acute adverse 
reaction should be immediately available 
(epinephrine, airway equipment, etc.). The 
incidence of anaphylactoid reactions to 
FabAV is approximately 8% with most 
cases being mild.48 There is also a risk 
of delayed serum sickness that occurs in 
approximately 13% of patients, but serum 
sickness is easily treated with steroids and 
antihistamines.48

The safety of FabAV in children 
has now been documented in several 
studies.32,49,50 Researchers at Arkansas 
Children’s Hospital looked at 204 snake-
bite admissions to their hospital, 82 of 
which received FabAV. Among those 82 
pediatric patients, six (7.3%) experienced 
an adverse reaction characterized as mild, 
allergic symptoms.49 

Pain control for victims of pit viper 
envenomation should be through the use 
of acetaminophen or opioids rather than 
nonsteroidal anti-inflammatory drugs 
due to their antiplatelet effects. In terms 

of wound care, the bite site should be 
cleaned and splinted. After administering 
antivenom, elevate the extremity to reduce 
swelling. Update tetanus immunization 
as indicated. Keep intact any vesticles that 
develop. If they rupture, debride and treat 
with wet-to-dry dressings. .45 There is no 
role for prophylactic antibiotics unless 
the bite site was contaminated with an 
ill-advised pre-hospital incision or mouth 
suction.51,52 Excision of clearly necrotic 
tissue should await full reversal of coagu-
lopathy. Early physical therapy can help 
speed functional recovery.47

Following a serious pit viper bite, the 
involved extremity can become severely 
swollen and very painful, often raising 
concern for a possible compartment 
syndrome. Again, the majority of swell-
ing in these cases is subcutaneous, and 
raised intracompartmental pressures are 
relatively rare.34,37,41,44 If there is concern 
for compartment syndrome, continue 
antivenom administration, place the 
limb at approximately heart level, and, in 
consultation with a surgeon, check com-
partmental pressures. If the pressures are 
elevated above 30-40 mmHg, attempt a 
trial of intravenous mannitol (1 gm/kg), 
although evidence of its benefit, as well 
as use of hyperbaric oxygen therapy, in 
snakebite-related compartment syndrome 
is anecdotal.53, 54 

Table 3. Crotalidae Polyvalent Immune Fab

Crotalidae Polyvalent Immune Fab Preparation and Dosing34,37

Reconstitution – Swirl, Don’t Shake!

• Gently inject 18-25 mL of normal saline into each vial to be administered.
• Gently swirl, but do not shake each vial. Shaking can create a foam that is difficult to 

administer and reduces the amount of intact Fab available.
• Place all vials to be given in the starting dose into a 250 mL bag of normal saline.

Dosing

• Starting Dose: 4-6 vials (8-12 vials if the patient is hemodynamically unstable or 
actively bleeding)

• Start infusion at 25 mL/hr and steadily double rate every 5-10 minutes so infusion is 
completed in 1 hour

• Reassess swelling and repeat laboratory tests 1 hour after infusion completed
 - Patient clearly improved: admit for maintenance dosing (2 vials every 6 hours for 

3 additional doses).
 - Patient not stabilized: Repeat starting dose over the next hour.
 - Continue this cycle of dosing until the patient improves, and then follow it with 

maintenance dosing.

Recommended Source for Assistance: Regional Poison Control Center (800) 222-1222 
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If the compartmental pressures remain 
elevated after 1 hour, then consider 
proceeding with fasciotomy following 
informed consent. While there is evidence 
that fasciotomy might increase muscle 
necrosis, it may still be necessary to sal-
vage neurologic function.55,56 Bites to the 
digits may also require surgical release 
(digital dermotomy) if swelling becomes 
extreme.57

As mentioned, clinically significant 
bleeding is uncommon following pit 
viper envenomation, despite the fact that 
many such patients have laboratory con-
firmed VICC. The treatment for VICC is 
expeditious, adequate antivenom. Rarely 
are blood products, such as packed red 
blood cells, platelets, cryoprecipitate, and 
fresh frozen plasma, required, and these 
are indicated only when antivenom has 
not been sufficient. If blood products are 
deemed necessary, continue antivenom 
treatment as well to avoid further fueling 
of the VICC.58 

At discharge, warn families about the 
possibility of delayed serum sickness and 
instruct them to return if symptoms arise. 
Schedule a follow-up for wound checks 
and repeat laboratory testing at 48-72 
hours after the last dose of FabAV and 
again at 5 to 7 days to rule out delayed 
onset or recurrent VICC. If coagula-
tion studies are found to be significantly 
abnormal on follow-up, obtain assistance 
from a Poison Control Center, as further 
FabAV may be needed.37

Given the complexity in managing pit 
viper envenomation, it is always reason-
able to seek guidance from an envenom-
ation expert or a regional Poison Control 
Center.

Coral Snakes
Pathophysiology. The neurotoxins of 

coral snake venoms have pre-synaptic 
and post-synaptic effects, limiting the 
release of acetylcholine at the synapse and 
its ability to bind to its receptors.59 This 
can manifest as ptosis, difficulty swallow-
ing, skeletal muscle weakness, fascicula-
tions, respiratory distress, and respiratory 
failure.34 

Clinical Presentation. Bites from coral 
snakes do not result in significant local 
tissue effects other than mild swelling and 
discomfort. Onset of neurotoxicity can be 
delayed for many hours, and, therefore, 
it is prudent to admit any child with a 

potential coral snake bite for at least 24 
hours of observation. The initial evidence 
of neurotoxicity may be a slight alteration 
in level of consciousness, mild ptosis, or 
some difficulty swallowing.34 Once find-
ings occur, the progression to potentially 
fatal respiratory failure can be rapid. 

Diagnostic Testing. There are no 
laboratory tests of diagnostic value in 
coral snake bites. Coral snake venoms do 
not cause coagulopathy or necrosis. Any 
comorbidities should guide laboratory 
testing.47

Treatment and Management. 
Currently, production of coral snake anti-
venom in the United States has ceased, 
with a small stockpiled supply still avail-
able. If a patient presents after having been 
bitten by a coral snake, contact a regional 
Poison Control Center early to evalu-
ate logistics for obtaining 3 to 5 vials of 
the remaining stock for use if the patient 
develops any neurologic abnormali-
ties.34 The dose does not change based 
on weight, as the dose of venom does not 
vary based on patient’s size. While there 
is a likely effective coral snake antivenom 
produced in Mexico, it is not commercially 
available in the United States; the future 
of antivenom therapy for coral snake 
bites in this country is unclear. There is no 
benefit to using pit viper antivenom for 
coral snake bites. It may be that manage-
ment of serious coral snake bites will have 
to rely entirely on sound supportive care, 
especially aggressive airway management 
and respiratory support. Prolonged (up to 
a week) intubation and ventilator support 
may be necessary.60 In a review of coral 
snake bites from 1983-2009, there were 
no fatalities among 1337 envenomations.10 
Nevertheless, don't discount a potential 
fatal outcome. Admit all patients bitten by 
a possible coral snake, regardless of pres-
ence or absence of symptoms, for monitor-
ing for at least 24 hours.35 Antibiotics are 
not routinely recommended in treatment 
of coral snake bites.51,52

Spider Bites
Epidemiology. It is not uncommon 

for patients to present to the ED with 
lesions (blisters, bullae, or eschars) that 
they have “self-diagnosed” as spider bites. 
In most cases these lesions are unre-
lated to spiders, but rather are the result 
of bites by other arthropods or simple 
skin abscesses or cellulitis and should be 

treated accordingly.34,61 Although it may 
be difficult, obtaining a good history of 
the patient’s presentation is key to diagno-
sis of an actual spider bite. Young patients 
may be unable to relate the history of a 
bite, so a careful history from the parent 
about exposure risk coupled with appro-
priate clinical suspicion is often necessary 
to make this diagnosis.

In North America, there are only two 
spiders that have the ability to cause 
significant harm to humans — widow 
spiders (Latrodectus spp) and recluse spi-
ders (Loxosceles spp). Most other spiders 
either have venom that produces nothing 
more than mild pain and local irritation, 
or they are incapable of biting through 
human skin. In the United States, black 
widow spiders (L. mactans, L. hesperus, or 
L. variolus) are found in every state except 
Alaska. The female black widow has a 
characteristic red hourglass on her ventral 
side, and only the female is large enough 
to cause human envenomation.34,62 
Widow spiders tend to live under stones, 
shrubs, and logs when in the natural envi-
ronment. In human habitats, they have 
commonly been found in outdoor toilets, 
but can be seen in cabins and homes as 
well.62 Recluse spiders, such as the brown 
recluse (L. reclusa), may be somewhat 
more difficult to definitively identify (see 
Figure 2), can be various shades of brown, 
and range from 1-2 cm in size. Almost all 
of the recluse spiders have a violin-shaped 
dark marking on their back, thus the com-
mon name “fiddle-back spider.”33 Since 
they primarily live in hidden places, often 
under rocks or household objects, curi-
ous children can understandably be the 
unsuspecting victims of their bites. In the 
United States, recluse spiders are mainly 
found in the southwestern and southeast-
ern states.34,62

Widow Spiders
Pathophysiology. Widow spiders 

mediate their effects through a neurotoxin 
(alpha-latrotoxin) that works on pre-
synaptic membranes causing dramatic 
release of acetylcholine, epinephrine, and 
norepinephrine, resulting in significant 
muscle contractions, and adrenergic and 
cholinergic clinical features.33

Clinical Presentation. In the case of 
a widow spider bite, the patient may feel 
immediate sharp pain at the bite site, and 
commonly presents with an erythematous 
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lesion with an area of central pallor. Of 
patients with these lesions, approxi-
mately 25% will progress to latrodectism, 
characterized by severe muscle pain and 
spasms, including potential for a rigid 
abdomen, which can be misdiagnosed as 
a surgical abdomen (though rebound is 
absent).34,44,62-65 As a result of epinephrine 
and norepinephrine release, autonomic 
manifestations may be seen, including 
tachycardia, hypertension, and diaphore-
sis (particularly facial diaphoresis). Less 
common findings include priapism, fever, 
and paresthesias.44,62

Diagnostic Testing. Laboratory test-
ing is rarely indicated but when systemic 
manifestations are present, consider the 
following: complete blood count, basic 
metabolic panel, CPK, and an electrocar-
diogram due to adrenergic surge.10,66 

Treatment and Management. The 
tenet of therapy in suspected widow 
spider bites is aggressive supportive care. 
This includes the titration of benzodiaz-
epines and opioids for pain control and 
muscle spasms, wound care, and tetanus 
immunization update as indicated.33,34 
Pediatric patients may be unable to fully 
explain the context of their injuries or 
communicate that they were bitten by a 
spider, which can lead to misdiagnosis. 
There are reports of black widow spider 
bites mistakenly being diagnosed as 
appendicitis in the past with fatalities 
that have been reported in such cases.33 
In a review of black widow spider 
bites from 1983-2009, there were no 
fatalities.10

Symptoms related to widow spider 
envenomation usually largely resolve 
within 24-96 hours with supportive care 
alone. If pain cannot be controlled or if 
the patient becomes hemodynamically 
unstable, antivenom should be consid-
ered.33 Black widow spider antivenom 
is effective for all Latrodectus species, 
but has the potential for significant 
side effects. It is equine-derived and 
carries the risk of acute reactions and 
serum sickness — two deaths have 
been reported secondary to anaphy-
lactoid reactions caused by the antive-
nom.33,34,64,67 When considering using 
this antivenom, it is recommended 
that the provider consult with a Poison 
Control Center.34 Although intravenous 
calcium gluconate previously was recom-
mended as part of treatment for widow 

spider bites, there are data demonstrat-
ing its lack of efficacy and it is no longer 
recommended.34,68 Most cases of widow 
spider envenomation require admission 
for observation.

Recluse Spiders
Pathophysiology. Recluse spider 

venom contains hyaluronidase and sphin-
gomyelinase D — enzymes that lyse cell 
walls and can produce dermonecrotic 
lesions and potentially hemolysis, which 
can progress to DIC.33,44,69,70

Clinical Presentation. The actual bite 
of a recluse spider is generally painless 

and, therefore, most patients present in 
a delayed fashion, never having seen the 
offending spider.70 Presenting symptoms 
fall on a spectrum, ranging from minimal 
discomfort and erythema to significant 
skin necrosis and systemic effects (e.g., 
fevers, gastrointestinal symptoms, and 
arthralgias), which may take up to 72 
hours to develop.34,62 The wound may 
progress from a necrotic base that may 
develop with an area of ischemia, appear-
ing as a whitish halo, and with surround-
ing erythema — forming the commonly 
described “red, white, and blue” or “bulls-
eye” wound.71 Systemic manifestations 

Figure 2. Black Widow and Brown Recluse Spiders

Female Black Widow Spider

Ventral abdomen — note red hourglass pattern

Courtesy of Dr. M. Amieva

Brown Recluse Spider

Note violin-shaped marking on dorsal cephalothorax (where legs join body)

Courtesy of Dr. M. Amieva
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are rare but are seen more commonly in 
pediatric patients.34,69 

Diagnostic Testing. When systemic 
manifestations occur, initiate laboratory 
testing for DIC, hemolysis, rhabdomy-
olysis, and renal injury and include serial 
hemoglobins, hemolysis labs, lactate, 
D-dimer, coagulation studies (prothrom-
bin time, partial thromboplastin time, 
fibrinogen), type and screen, basic meta-
bolic panel, and CPK. Hemolysis labs 
to consider include haptoglobin, lactate 
dehydrogenase, indirect bilirubin, and 
reticulocyte count.34,69

Treatment and Management. The 
mainstay of treatment is again supportive 
care and wound management. There is 
no antivenom available for these spiders 
in North America.33 Clean the wound 
and update the tetanus immunization as 
needed. Given that differentiating these 
wounds from skin infections can be chal-
lenging, maintain a low threshold for 
starting antibiotics (including coverage 
for methicillin-resistant Staphylococcus 
aureus). Since spider venoms tend to have 
temperature-dependent activity, there 
may be value in having the patient locally 
cool the wound several times per day for 
72 hours (with precautions not to induce 
cold injury). The majority of recluse spi-
der bite wounds heal well with standard 
conservative therapy. Analgesia should 
involve opioids rather than nonsteroidal 
anti-inflammatory drugs due to potential 
for coagulopathy. Check wounds on a 
daily basis until they are clearly improv-
ing. Any debridement of necrotic tissue 
should be done judiciously. If a wound is 
deemed to require skin grafting, delay for 
several weeks to allow venom effects to 
fully resolve lest the applied graft is lost.72 
In the past, hyperbaric oxygen, dapsone, 
cyproheptadine, and nitroglycerin paste 
have all been proposed therapies, but 
none of these have sufficient evidence to 
support recommendation of their use.33,73 
In the rare cases of suspected recluse 
spider bites with systemic involvement, 
admit and monitor patients until clearly 
clinically stable. Management of systemic 
toxicity relies on sound supportive care 
and fluid and electrolyte management. 
While there is no role for steroids (by 
any route) for managing the bite wound 
itself, there may be a role for systemic 
corticosteroids for patients with evidence 
of systemic hemolysis — to stabilize red 

cell membranes.74 If DIC does develop, 
transfusion of blood products may 
become necessary, and laboratory results 
can help guide management.

Disposition. In each of the bites 
and envenomations described, there is 
potential for significant morbidity and 
in some cases, mortality. Carefully follow 
up all wounds to assess for infection and 
wound healing. In all but the most trivial 
of envenomations, children should be 
admitted. 

Conclusion
Children frequently present to the 

ED with bite wounds and occasionally 
envenomations. A thorough history, 
physical examination, and scrupulous 
wound care will serve these children well. 
Attention to immunization status, provi-
sion of analgesia, consideration of anti-
biotics, and consultation with a Poison 
Control Center when antivenom may 
be indicated will help the ED provider 
properly address the patient’s bite wound 
needs. 

Case Discussion
The young girl is up to date with her teta-

nus. You arrange for intranasal midazolam 
and repair the laceration with absorbable 
sutures. 

The police inform you that the dog has 
been taken to the local Animal Control 
center for behavior observation. You notify 
the mother and describe how this will 
affect whether her daughter will have to be 
immunized for rabies, although you think it 
will be unlikely given the statistics regard-
ing rabies in dogs in the United States. The 
patient tolerates the laceration repair well, 
her mother is given a prescription for amox-
icillin-clavulanate for 5 days, and she will 
follow up with her physician in 24 hours.
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CME Questions

1. Which of the following patients 
should not routinely be prescribed 
antibiotics after sustaining the bite 
wound described?
a. A 9-year-old girl with a cat bite 

to the palmar surface of her 
hand

b. A 13-year-old boy with a 
human bite over his knuckles

c. A 15-year-old girl with sickle 
cell anemia and a dog bite to 
her leg

d. A 5-year-old boy with a superfi-
cial laceration over his shin from 
the family dog

2. Which association is incorrect? 
a. Cat bites – Pasteurella spp
b. Dog bites – Streptococcus spp
c. Human bites – Eikenella 
d. Rattlesnake bites – Herpes spp

3. Which statement about antivenom 
therapy for the species of danger-
ous snakes and spiders in North 
America is incorrect?
a. Viperidae (pit vipers – copper-

heads, cottonmouth water moc-
casins, rattlesnakes) – Crotalidae 
polyvalent immune fab is avail-
able for pit viper envenomations

b. Elapidae (coral snakes) – 
Antivenom for coral snakes is 
not readily available, with only 
a small supply available within 
North America

c. Widow spiders – Black widow 
spider antivenom is available but 
because it is equine-derived has 
significant potential side-effects

d. Recluse spiders – Brown recluse 
spider antivenom is available for 
serious recluse spider envenom-
ations

4. A 15-year-old girl with up-to-
date immunizations presents after 
report of a bite sustained from a 
snake that was red, black, and yel-
low. Her brother was able to take 
a picture of it on his phone while 
they were both in their garden. 
The picture demonstrates a snake 
with the following color pattern: 
yellow, black, red, black, and then 
the pattern repeats. The patient 
is hemodynamically stable and is 
found to have two small marks on 

her forearm (< 1 cm each). Which 
of the following is recommended?
a. Admit for intravenous antibiot-

ics and surgical debridement
b. An observation period in the 

ED, wound care, and analgesia
c. Admit for monitoring and con-

tact Poison Control Center to 
obtain coral snake antivenom

d. Admit for monitoring and con-
tact Poison Control Center to 
obtain Crotalidae polyvalent 
immune Fab

5. You are on a hike with a group of 
family members and friends. A 
15-year-old girl in the group sus-
tains a bite from a snake that the 
patient reports was making a shak-
ing or rattling sound from under 
a bush. She immediately begins to 
complain of tremendous pain where 
the bite marks are seen on her leg 
and you notice immediate swelling 
at the site. What should you do?
a. Apply a tourniquet proximal to 

the bite on the affected limb, 
call 911 for immediate trans-
port to the nearest hospital, and 
then proceed to suck the bite in 
attempt to remove the venom

b. Apply a tourniquet distal to the 
bite on the affected limb, call 
911 for immediate transport to 
the nearest hospital, and apply 
ice to the bite site

c. Do not apply a tourniquet, call 
911 for immediate transport to 
the nearest hospital, then elevate 
and immobilize the limb, and 
remove any jewelry

d. Do not apply a tourniquet, call 
911 for immediate transport to 
the nearest hospital, and then 
carefully incise the wound to 
prevent compartment syndrome 
and allow for thorough irriga-
tion of the wound
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Exclusive to our subscribers RAPID ACCESS MANAGEMENT GUIDELINES

ED Evaluation and Management of Mammalian Bites, 
and Snake and Spider Envenomations

Common Mammalian Bite Pathogens and Antibiotics 

Most Commonly 
Isolated Pathogens5,9 Antibiotic Therapy11,13,15

Dog bite Pasteurella canis, Streptococci, 
Staphylococci As below, when indicated*

Cat bite Pasteurella multocida, 
Streptococcus, Staphylococcus As below

Human bite* 
(including 
closed � st 
injuries)

Eikenella, Viridans 
streptococcus, Staphylococcus, 
Corynebacterium

PO regimen: Amoxicillin-
clavulanate 40-45 mg/kg daily 
divided into BID or TID dosing for 
3-5 days

IV regimen: ampicillin-sulbactam 
100-150 mg/kg daily divided into 
QID dosing for 10-14 days**

*Article elaborates on which bites necessitate antibiotics. 
**In case of penicillin allergy, clindamycin plus trimethoprim-sulfamethoxazole can be substituted.  
BID refers to twice daily dosing. TID refers to dosing three times per day. QID refers to dosing four 
times per day

Rabies Post-exposure Prophylaxis 

Rabies Vaccination and Human Rabies Immune 
Globulin (HRIG) – Dosing and Administration Route11,26

Rabies vaccine

1 mL, intramuscular injection into deltoid muscle on days 0, 3, 7, 14* 
• In children under the age of 2, the vaccine can be administered  into the anterolateral 

thigh.
• Include � fth dose on day 28 for immunocompromised patients.

HRIG

Local in� ltration of wound with 20 IU/kg body weight

*If the patient has previously been vaccinated, thoroughly clean the wound and give the patient 
two booster vaccines on days 0 and 3. HRIG is not indicated in patients with adequate pre-exposure 
rabies immunization.

Crotalidae Polyvalent Immune Fab

Crotalidae Polyvalent Immune Fab Preparation and Dosing34,37

Reconstitution – Swirl, Don’t Shake!

• Gently inject 18-25 mL of normal saline into each vial to be administered.
• Gently swirl, but do not shake each vial. Shaking can create a foam that is di�  cult to 

administer and reduces the amount of intact Fab available.
• Place all vials to be given in the starting dose into a 250 mL bag of normal saline.

Dosing

• Starting Dose: 4-6 vials (8-12 vials if the patient is hemodynamically unstable or 
actively bleeding)

• Start infusion at 25 mL/hr and steadily double rate every 5-10 minutes so infusion is 
completed in 1 hour

• Reassess swelling and repeat laboratory tests 1 hour after infusion completed
 - Patient clearly improved: admit for maintenance dosing (2 vials every 6 hours for 

3 additional doses).
 - Patient not stabilized: Repeat starting dose over the next hour.
 - Continue this cycle of dosing until the patient improves, and then follow it with 

maintenance dosing.

Recommended Source for Assistance: Regional Poison Control Center (800) 222-1222 
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Black Widow and Brown Recluse Spiders

Female Black Widow Spider

Ventral abdomen — note hourglass pattern

Courtesy of Dr. M. Amieva

Brown Recluse Spider

Note violin-shaped marking on dorsal cephalothorax (where legs join body)

Courtesy of Dr. M. Amieva
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