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PURPOSE: To provide a treatment algorithm for the management of snakebites and envenomation.

INCLUSIONS:

e  Adult patients with bites from venomous snakes including common Arkansas denizens such as the
cottonmouth AKA water moccasin (Agkistrodon piscivorus), the copperhead (Agkistrodon contortrix),
western diamondback rattlesnake (Crotalus atrox), timber rattlesnake (Crotalus horridus), western
pigmy rattlesnake (Sistrurus miliarius), and Texas coral snake (Micrurus tener)

e OR adult patients with bite from unknown species and local tissue reaction that is concerning for
envenomation.

BACKGROUND:

Arkansas is home to 6 types of venomous snakes, all but one of which are classified as Crotalinae (pit vipers). The
vast majority of envenomations by this subfamily of snakes are non-lethal, but can result in soft tissue damage and
loss of limb function.1 Crotaline polyvalent immune Fab (CroFab[J, BTG International) is a snake antivenin used
for treatment of North American pit vipers (which includes the rattlesnakes, cottonmouths, or copperheads seen in
Arkansas). CroFab is effective in mild or moderate envenomation injuries at preventing further tissue loss and
limb function.2 It is also effective in mitigating systemic toxicity in severe cases of envenomation.3 CroFab is
derived from inoculating sheep with one of four snake venoms and purifying antigen-binding proteins from the
sheep serum. These are then mixed so that the final product has all four venom fragmented antigen-binding
proteins. The majority of envenomations in Arkansas are from copperhead snakes per local data from the National
Poison Data System, and these rarely cause systemic toxicity. Thus, mitigation of soft tissue injury and pain are of
primary concern.4 Hematologic toxicity is also exceedingly rare in that population, though remains a risk in
envenomation from other crotalid snakes.567

CROFAB ADMINISTRATION:

Because it is an animal-derived protein, there is risk of allergic or anaphylactic reaction with CroFab, and patients
should be monitored for adverse reactions. Acute hypersensitivity reactions are thought to have a prevalence of
less than 10%.8 CroFab should be administered within 6 hours of envenomation for best result,9 though may still
be beneficial when given in delayed fashion. The usual initial dose is 4-6 vials mixed in 250ml of normal saline.
Be vigilant not to shake the lyophilized powder while reconstituting, as this can lead to foaming and interfere with
administration.10 For more severe envenomation with systemic symptoms, shock, or active bleeding, an initial
dose of 8-12 vials can be used,11 though this is less common outside of rattlesnake envenomations. This initial
dose can be repeated at 1 hour if there is no response. Maintenance dosing can still be considered, as
recommended on the package insert. However, newer evidence suggests that this may not improve outcomes when
compared to as-needed dosing and lead to more CroFab administration and lead to longer length of stay.12 If
maintenance dosing is pursued, standard dosing is 2 vials every 6 hours for a total of 18 hours.

MANGEMENT ALGORITHM:

These guidelines were prepared by the UAMS ACS Division. They are intended to serve only as a guideline based on current
review of the medical literature and practice. They are neither policies nor protocols. Their use is at the discretion of the
managing physician.
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o Initial evaluation and determination of need for antivenom should be investigated by the emergency
department physician

0 Assess injury for evidence of bite marks, degree of swelling, tissue loss.

0 Immediately remove rings or other items that may constrict an affected digit or limb should
swelling progress

0 Assess injured extremity for compartment syndrome, if applicable

0 Routine vitals and lab work plus assessment of coagulopathy including PT/INR, PTT, fibrinogen,
and ROTEM (if bite marks plus signs of envenomation are present).

0 Administer tetanus vaccination if indicated by most recent available vaccination status
0 Objective evidence of initial exam should be documented, including outlining borders of swelling

and photographs in the electronic medical record.

e If there is minor or no envenomation (minor swelling or tissue injury, no systemic signs of shock, no
coagulopathy), do not administer antivenom and the patient can be placed in CDU for observation from
12-24 hours. This is the likely pathway for known copperhead bites.

0 If swelling/tissue loss does not progress, discharge home

0 If swelling/tissue loss progresses, re-assess need for antivenom CroFab and consult surgery.

0 Please engage the Arkansas Poison and Drug Information Center on all cases: 1-800-222-1222.

e Ifthere is need for antivenom CroFab (major swelling or tissue loss, systemic signs, evidence of
coagulopathy), proceed with administration and consult trauma surgery team for evaluation and
admission. This is the likely pathway for known rattlesnake or cottonmouth bites.

0 All envenomation injuries requiring admission should be admitted to the trauma service unless
extenuating circumstances such as complex co-management of medical conditions.

0 Patient should be evaluated every 6 hours by the trauma team to assess need for re-dosing of
CroFab and assessed for compartment syndrome of the affected extremity if applicable.

0 Ifthere are any signs of systemic shock or active bleeding, labs should be repeated at 6 hour
intervals until resolved.

e Sece flowsheet below for full algorithm'' with the following modifications:

0 4-vials of CroFab would be appropriate initial dosing in cases where there is no severe or
systemic toxicity. This is the most common initial dose for copperhead envenomations.' Severe
envenomations and rattlesnake envenomations may merit consideration of a 6-vial starting dose.

0 Maintenance dosing is typically not required'? and can be considered on an as-needed basis.

0 Please make effort to avoid fasciotomy, which is now rarely indicated if antivenom is
available.'>!* If exam is suggestive that fasciotomy may be needed, further antivenom should be
administered, and compartment pressures should be measured. If there are elevated compartment
pressures (>30mmHg) there should be challenge with more antivenom prior to possible surgical
intervention,'’ which is again controversial. Please notify poison control 1-800-222-1222 so that
they may provide further guidance.

0 Coagulopathy is rare in copperhead bites.>® To conserve resources, no need for follow-up labs on
patients with confirmed copperhead bite and no initial demonstrated coagulopathy

0 Despite some recommendations, evidence suggests NSAIDs are safe in copperhead
envenomations'®™"'7 as part of a strategy of multimodal pain control. NSAIDs should be used
with caution in potentially coagulopathic patients.

O Acute hypersensitivity reactions may be treated with antihistamines or other supportive measures,
depending on the severity of the reaction.'® It is also reasonable to consider slowing the infusion
rate in these patients.® Anaphylaxis and other severe reactions are thought to be relatively rare in

These guidelines were prepared by the UAMS ACS Division. They are intended to serve only as a guideline based on current
review of the medical literature and practice. They are neither policies nor protocols. Their use is at the discretion of the
managing physician.
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these patients:'? unlike the preceding equine whole IgG antivenom, CroFab is not thought to
regularly produce sensitization on subsequent administrations.?

0 Follow-up labs should not be necessary unless there was coagulopathy or other derangement
noted during the patient’s inpatient stay. The patient should be given anticipatory guidance
regarding signs of serum sickness (myalgias, arthralgias, subjective fever), which may occur 1-2
weeks out from antivenom administration.® This may be treated with steroids on an outpatient
basis by the patient’s PCP.

o0 Effort should be made to avoid excessive mobilization of the affected joint. In cases of lower-
extremity envenomation, the patient should be discharged with crutches.

Please contact the Arkansas Poison and Drug Information Center for assistance in these cases: 1-800-222-
1222. The medical director shall be available 24/7 to provide further guidance via telephone if requested.

These guidelines were prepared by the UAMS ACS Division. They are intended to serve only as a guideline based on current
review of the medical literature and practice. They are neither policies nor protocols. Their use is at the discretion of the
managing physician.
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Emergency Department and Hospital Management of Pit Viper Snakebite
: Rattl kes, Copperheads, and Cottonmouths (Water Moccasins)

® Assess Patient

Mark lsading edge of swelling and lenderress every 15-30 minutes
Ir and elevale

Treat pain (IV opoids pnlurld)

Obtain irtial lob studies . Hgb, § G
Update tetanus

Contact poison control center (1-800.222.1222)

'

® Check for Signs of Envenomation

Sweling, tendemesa redness, acchymosis, amummm or
Elevated pratime, fitrnogen or

[« @ s » @ @

refractory vorniting, diarrhea, angioedema, neurotoxicty
§ Present
® Check for Indications for Antivenom
Sweling that is more than mirsmal and that smnﬂnn or

Elevated protime; ok d fibenogen or
Arry syslemic signs

4 Prosent

Administer Antivenom
Establish IV access and give IV fluids
Pediatric anfivenom dose = adull dose

--@

hour
+  For patents in shock or with senous active bleeding
*  |ncrease inilial dose of antivenom to 8-12 visls
»  Call physician expert (see bax 12)
«  Intiale first dose of antivenom in ED or ICU

. For suspected adverse reaction: hoid infuson, reat accordingly, and cal

physician-expert

+  Re-examine patient for ireatment response within 1 hour of completion of antivenom

infuson

'

@ Determine if Initial Control of Envenomation

has been Achieved
Swellng and tenderness not progressing
Protime, fibrinogen, and pialelets normal or clearly improving
Clinicaily stable (not hypotensive, etc )

Syslemic signs, such as hypolension, hb-dtmb-mﬂuwﬂduuul‘

Mix 4-6 vials of crotalne Fab antivenom (CroF ab”) in 250 mi NS ard infuse IV over 1

e Y ¥ inilial control is nof achieved afler 2

(®  aoperentDry Bite /N0 Bt

None * Do not admirester anbvenom
—_— Obsarve palent 2 B hours | —
*  Repeat labs prior lo discharge
« ¥ patient develops signs of

envenamation, relun fo box 2

(8  apparont Minor

None « Do not administer antivenom
l . Obsarve patient 12-24 hours

- Repaat labs ot 4-8 hows and pror to =

discharge

* ¥ patient develops progressian of any
signs of anvenomalion, refun o box 3

@ Repoat antivanom wntil
No initial control is achieved.

(see box 12)

Neurotoxicity resolved or clearly improvang

‘ Yes

® Monitor Patient

«  Perform serial examinations.

*  Maintenance antivenom therapy may be ndicated
*  Read Box 13 (Maintenance Antivenom Therapy)

+  Obsarve patient 18-24 hours after intial control for progression of any venom eflect

*  Follow-up labs 6-12 hours after intial control and prior to discharge

- ¥ patient develops new or g signs of er
anfivenam per box 4

® Determine if Patient Meets Discharge Criteria
s Noprogresson of any venom affect during the specied cbservation period -«
¢ Nounfavorable laboratory trends in prolime, fibrinogen. or platelets

‘Yn

@ Soe Post-Discharge Planning (box 14)

These guidelines were prepared by the UAMS ACS Division. They are intended to serve only as a guideline based on current
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@ When to Call a Physician-Expert

| Direct station with a phy pert & recommendad n
| cortain high-risk dinical situations

'« Life-throatoning envonomaton
Shock
Sarous aciive bleeding
Facial or airway sweiling

'*  Hard to control envenomation

Envenomation that requires more than 2 doses of
antivenam for initial conrol
= Recurrence or delayed-onsot of vonom offocts
Worsening sweling or abnomal labs {protime,
forinagen, plateiets, or hemogiobing on follow-up visils
= gl to anti

+  Kiransfusion is considered

‘s Uncommon clinical situations
Bites to the head and neck

Rhabdomyolysis
Suspecied compartment syndrome
Venom-induced hives and angioaderma

le o 4 b

| If no local expert is aveiable. & physician-expan can be reached
| through & certified poison center (1-800-222-1222) or the
| antivenom manufaciurer’'s kne (1-871-377.3784).

@ Maintenance Antivenom Therapy

s Marenance therapy (s additional anivenom given afier
el control 1o prevent recurrence of Imb swelling
®  Muaintenance therapy = 2 vials of antivenom Q6H x 3
(given 6. 12_ and 18 hours after intial control)

s Marfenance therapy may nol be indicated in cerlain
sauatons, such s
s Minor envenomations
+  Fadiities where dose observalion by a physician-

expert is avaiahie
'e  Falow local protocol or contact 8 poison cenler or
physician-expert for advice.
Post-Discharge Planning

& Instruct patient 1o retum for
= Worsaning swaling that is not relieved by elevation
=  Abnormal bleeding (gums, easy bruising, melena, elc.)

s Instruct patient where o seek cane if symploms af serum
sickness (Tever, rash, musclaloint pairs) develop

|e  Bleeding precautions (no contact sports, elective surgery or
dental work, eic ) for 2 weeks in patients with
+  Rottiesnoke envenomation
*  Abnormal protime, Thrinogen, or platelet count at any

given
= Copperhead victima: PRN only
e  Other snakes. Foliow up with labs (probme,
fibrinogen. platelets, hamoglobin) twice (2- 3
cays and 5.7 days), than PRN

References:

®

Treatments to Avoid in
Pit Viper Snakebite

Cutting andior Suctoning of the wound

Shock therapy (electricly)
Steroids (except for allergic phenomena)
Towriquets

{
!
|

@ Notes:

+ Al treatment recommendations in this algorithm refer 1o
palyval Fab | ) (CroFab®).

*  This worksheel! represants genaral advice from a panei of US
snakebite experts convened in May, 2010. No aigorithm can
anticipate sl cinical stuatons. Other valid approaches exst
and devialions from this workshesl based on ndividual patien!
needs, local rescurces, local treatment guidelnes, and patient
preferences are expected This document is not intended 1o
represent a standard of care. For mare information, please see
the Ying manuscrpl, avail 3
wwew biotmedcentral com
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