
Georgia Poison Center
GUIDELINE FOR CROTALINAE SNAKE BITES

This guideline is intended to address the situation where a person has been bitten by a native U.S. crotalinae snake. It is intended to provide guidance for assessment and management in the typical situation, but cannot possibly cover all possible unusual circumstances. It should be utilized together with clinical judgment and consultation with appropriate specialists, and adjusted as appropriate to care for each specific patient.

IF CALL IS FROM A LAYMAN OR PARAMEDICAL PERSON:

1. Obtain initial information about history, including how long ago the victim was bitten, previous therapy and symptoms.

2. Do not advise someone to capture the snake. If the snake is already dead, advise extreme caution in transporting the snake to the emergency room. "Dead" snakes can bite reflexively for some time post-mortem.

3. Advise flushing the area of the bite immediately with saline or water, as available.

4. Advise immediate transport to the nearest hospital emergency room.

5. Recommend the following as “first aid” measures. Do not advise the use of other “first aid” measures
a. required life support measures, if any.
b. flushing of the site.
c. putting the affected limb at rest
d. if the patient was bitten within the past 5 minutes, and if a Sawyer Venom Extractor is immediately available, and if its use will not delay  transport  to  the  hospital,  the  use  of  the  Sawyer  Venom Extractor may be recommended.

6. Do not give the victim food or drink during transport.

7. See Measures to Avoid section and advise accordingly.

8. You are not likely to get a telephone call from a person greater than one hour from medical care, but if so THE PRIORITY IS TO FACILITATE TRANSPORTATION, NOT first aid.
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Consider calling the state patrol, local police, or one of the available medical air transport services (such as Georgia Baptist LifeFlight, Grady, Emory, CHOA, University Hospital (Augusta), or the military).

THE PATIENT MUST BE KEPT AS CALM AND QUIET AS POSSIBLE.


GUIDELINE FOR MEDICAL MANAGEMENT OF SNAKEBITE

1. Obtain initial history to include circumstances of bite (how, when victim was bitten), previous therapy, symptoms, allergy history, prior history of snakebite, the treatment involved in prior bites, present health status.

2. Inquire about the “first aid” that has been supplied. Discourage "Measures to Be Avoided" (below), if asked. If a tourniquet has been applied in the past 10 minutes or less, AND the patient is located at a site of medical care, advise immediate removal.

3. Obtain if possible the identity of the snake or a description of the snake if it was not brought in.

4. Encourage the removal of all jewelry or constricting clothing on the envenomated extremity.

WHERE THE SNAKE IS RELIABLY IDENTIFIED AS NON-POISONOUS, recommend:
1. Tetanus prophylaxis
2. Clean wound
3. Check wound in 48-72 hours

**Note:  evidence  of  "infection"  or  "inflammation"  within  two  hours  of  bite  suggests envenomation and casts doubt on snake identity if previously thought non-venomous.


OBSERVATION GUIDELINE
To be used if envenomation is uncertain or to monitor an envenomated patient.

Envenomation is indicated by any one or more of the following:

1. Swelling at bite site occurring within 30 minutes (usually starts within 10 - 15 minutes), or proximal to the bite. (Remind the caller if possible that swelling of the thigh and upper arm may be difficult to detect and assess without actual measurement.)




Monitoring  the  extent  of  swelling  on  a  reproducible  basis  is  extremely important. Suggested ways to measure are as follows:

a. Measure the circumference of the extremity near the site of the bite, and every 5 cm proximal to the bite for at least 25 cm, and compare these to measurements of the unaffected extremity. Mark the locations of the initial measurement sites with a skin marker. Measure every 15 minutes x2 then every 30 minutes at the exact same locations as the initial measurements.

b. Measure the circumference of the upper extremity at the hand, distal forearm, proximal forearm just before the elbow and humerus area above the elbow. For leg bites measure at the foot, the distal leg above the ankle, calf and quadriceps areas. Measure every 15 minutes x2 then every 30 minutes at the exact same locations as the initial measurements.
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2. Paresthesias at any site, but especially in the face, digits, and/ or scalp. (Note that hyperventilation from anxiety may also result in paresthesias, however.)

3. Severe pain at the bite site, or pain perceived at a site other than the bite site.

4. Muscle fasciculations of the face, neck, back, or elsewhere.

5. Abnormal  changes  in  laboratory  studies  (look  for  changes  in  coagulation, look for hemolysis, look for decreased urine output).


MEASURES TO AVOID:

1. Do not use ice, cold packs or sprays.

2. Do not apply a tourniquet. If a tourniquet has been applied, do not remove until intravenous access is in place and shock treatment is available. (Exception: if applied in past ten minutes or less, AND patient is in a site where medical care can be provided, the tourniquet may be removed.)

3. Do not give alcohol, sedatives, aspirin or other medications.

4. Do not make incisions to remove venom (do not “cut”).

5. Suction to the wound should be applied only using a Sawyer Venom Extractor AND only if the patient was bitten in the past 5 minutes. Do not apply suction if a Sawyer Venom Extractor is not readily available.

6. Do not elevate extremity more than 2 inches above supine body level during the first 48 hours.

7. Corticosteroids have not been demonstrated to be effective for the acute treatment of envenomation.	However, they may be useful for antivenin
allergy or serum sickness.

8. Do not employ electrical shock therapy, which may be dangerous and has not been scientifically demonstrated to be effective.

RECOMMENDED MEASURES:

1. NPO/bed  rest.  Remove  all  jewelry  and  constricting  clothing  on  the envenomated extremity, if not already done.

2. Large bore IV contralateral to site of bite.

3. Useful laboratory studies:
(a) typing and cross matching, bleeding and clotting studies
(b) CBC (complete blood count), including platelet count
(c) urinalysis
(d) other tests which may sometimes be needed or prove useful include:
(1) sedimentation rate, arterial blood gases and electrolytes.
(2) serum protein levels, fibrinogen titer and renal function tests

(e) IN MODERATE - SEVERE ENVENOMATION with evidence of coagulopathy or hemolysis at any point in the clinical course, the CBC with platelet count and PT and PTT should be repeated several times a day for the first few days, and urine samples should be examined frequently, especially for red blood cells and hemoglobin.

4. Monitor vital signs and EKG

5. Tetanus prophylaxis

6. Obtain antivenin for possible use

7. Intubation equipment and respirator at bedside

8. An observation period of 8 hours for Agkistrodon (Copperhead and Water Moccasin) bites and 12 hours for rattlesnake bites is recommended. If no swelling develops, and laboratory study samples drawn at least 8 hours from the time of the bite remain normal and unchanged, the bite is likely “dry” and the patient is safe for discharge from medical care with instructions to return if new pain or swelling develops. Measure extremity swelling during this period, as above.

If envenomation has occurred and the patient is receiving antivenin, the patient should be observed for at least 24 hours after the last dose of antivenin has finished infusing. If observing a mild evenomation without antivenin administration, observation for at least 24 hours should be considered. Laboratory data are recommended during these observation periods. 



9. Discourage "Measures to Avoid" (above).

TREATMENT GUIDELINES:

Patients requiring any treatment beyond observation should be admitted to an appropriate intensive care setting, because unexpected sudden collapse can occur. Observation should be continued for an adequate period of time after antivenin administration to assure that clinical findings will not recur.

1. Maintain a patent airway. Administer oxygen with or without mechanical ventilatory support, as needed.

2. Hypovolemic shock due to capillary leakage and changes in vascular tone are a threat. Titrate fluid needs carefully. Be prepared to supply volume expansion with crystalloid (such as normal saline or Ringers' lactate) or colloid replacement as necessary.

3. If bleeding or coagulation problems occur, administer the dose of antivenin appropriate for severe envenomation. Also, administer plasma, albumin, clotting factors or platelets as indicated, for bleeding or coagulation disorders. Persistent or recurrent coagulopathy is usually an indication of a need for additional antivenin.

4. Administer a broad-spectrum antimicrobial agent such as cefazolin if there is severe tissue involvement.

5. [bookmark: _GoBack]The pain of acute snake envenomation almost always requires an opioid analgesic (such as morphine). During the subsequent course of therapy, acetaminophen, codeine, or morphine or its equivalent may all be given for pain as needed. Aspirin or NSAIDs probably should not be administered during the first 8 hours given because it interferes with blood clotting. After this time period use of Aspirin or NSAIDs should be made on a case by case basis.

6. Mild sedation can be useful in all severe bites but may be contraindicated if respiratory depression is a problem.

7. Give a liquid or soft diet initially if tolerated, then advance diet as indicated.

8. Immobilization of the affected extremity in a padded splint in near-full extension and elevation above the level of the heart to avoid dependent edema is recommended.


9. Antihistamines or corticosteroids may be administered to treat allergic reactions to antivenin or venom. The use of corticosteroids during acute envenomation has not been demonstrated to be effective in reducing toxicity from crotalid venom.


ANTIVENIN USE:

When antivenin use is contemplated by the patient's physician, consultation with Poison Center medical backup should be encouraged, but is of course not a necessary prerequisite to any treatment or decision on the part of the patient's physician.

Antivenin administration is generally appropriate for all moderate to severe crotalid envenomations, in the absence of overriding contraindications. The dose of antivenin to be administered is determined by the severity of envenomation, not by patient age or weight. Where antivenin use is contemplated, ascertain if appropriate antivenin(s) are available at the treatment site (CroFAB or Anavip Antivenin). Because the dosing regimens are different for these products and their risk/ benefit profiles differ, it is important to have this information available at the time the decision is made regarding antivenin.

Recurrence of clinical findings has been noted following use of antivenin products. Such recurrence, if clinically significant, indicates that venin has persisted longer than the antivenin, and usually indicates a need for further antivenin use. Consultation with a medical toxicologist for more detailed recommendations is strongly indicated in this setting.

DIRECTIONS FOR USE OF ANTIVENIN - CROFAB:
1. Skin testing is not indicated. However, where a history of a previous adverse reaction to this product or other ovine (sheep-derived) biologicals or papain or papaya is obtained, pretreatment with IV methylprednisolone (or equivalent), IV ranitidine or other  H2  antagonist, and IV diphenhydramine or other H1 antihistamine should be given prior to administration of CroFAB, and IV epinephrine should be ready for immediate use if needed.

2. In the absence of a history of previous adverse reaction to this product, give the GUIDELINE for epinephrine, to be used only if symptoms of systemic allergic response develop.

Recommend that diphenhydramine (at least 50 mg for IV use), an H2 antagonist for IV use (such as ranitidine) and an IV steroid preparation (such as Solu-Cortef or Solu-Medrol) be immediately available on the patient care unit or at the patient’s bedside in case it is needed.

3. Administer antivenin in a continuous saline drip in an IV line other than the line maintained for the potential treatment of shock. The line for the potential treatment of shock should be located in an extremity other than the bitten extremity.

Simultaneous use of diphenhydramine, an IV steroid, and/or epinephrine infusions may be needed to allow infusion of antivenin in sensitive patients.

4. Antivenin dosage/ selection:

Rattlesnakes or cottonmouths / water moccasins:
Where clinical findings are moderate, 4 - 6 vials given initially. Where clinical findings are severe, 6 vials given initially.

Reconstitute antivenin as per package instructions. Recent package instructions for CroFab recommend each vial be reconstituted with 18mL of sterile saline.

Dilute dose to 250 ml with saline for adults. (Dilute to 125 mL for small children.) This initial dose should be infused over the first 1-2 hours, if tolerated. A slower rate of infusion should be used if signs of hypersensitivity develop.

Repeat the dose x1 if progression of swelling is not halted within 30 min after end of infusion and/or if systemic symptoms/ signs (e.g., coagulopathy) do not resolve within 30 min after end of infusion.

Administer an additional 2 vials at 6hr after end of infusion, 2 vials at 12 hr after end of infusion, and 2 vials at 18 hr after end of infusion for most crotalid envenomations.

If the desired clinical response does not occur, strongly encourage consultation between the treating physician and medical backup.

Copperheads:

Recommend the administration of 4 vials given initially. Dilute dose to 250 ml with saline for adults. (Dilute to 125 mL for small children.) This initial dose should be infused over the first 1-2 hours, if tolerated. A slower rate ofinfusion should be used if signs of hypersensitivity develop.

Repeat x1 if progression of swelling is not halted within 30 min after end of infusion and/or if systemic symptoms/ signs (e.g., coagulopathy) do not resolve within 30 min after end of infusion.

If initial clinical findings were severe, administer an additional 2 vials at 6hr after end of infusion, 2 vials at 12 hr after end of infusion, and 2 vials at 18 hr after end of infusion. There is no national consensus at this time regarding the use of any specific dosing regimen for treating copperheads.If the desired clinical response does not occur, strongly encourage consultation between the treating physician and medical backup.Never inject antivenin into a toe or finger or locally around the bite.

Some (perhaps 1%-5%) patients treated with ovine-derived antivenin develop serum sickness at a later date (usually within the first 1-2 weeks following treatment). The larger the amount of antivenin administered, the more likely that serum sickness will develop. The rate of serum sickness is much lower following ovine antivenin than following equine-derived antivenin, but is not zero.




CroFab algorithm

Patient with Indication for CroFab(TM) Administration


Establish Initial Control of Envenomation By Administering 4 - 6 Vials of CroFab(TM)


Initial Control Achieved?
Yes
No
Administer Additional 4 - 6 Vials of CroFab(TM)
Infuse Additional 2 Vials Doses
at 6, 12, and 18 hours After Initial Control
Initial Control Achieved?
Yes
No
Administer Additional 4 - 6 Vials of CroFab(TM)
Infuse Additional 2 Vials Doses at 6, 12, and 18 hours After Initial Control
Initial Control Achieved?
Yes	No
Infuse Additional 2 Vials Doses	Continue  Antivenom until   at 6, 12, and 18 hours		control achieved              
            	Reconsider Diagnosis
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1. Indications: moderate to severe Crotaline envenomation (including copperheads). This generally means progressive swelling, signs of coagulopathy, and/or signs of systemic illness.

When antivenin use is contemplated by the patient's physician, consultation with Poison Center medical backup should be encouraged, but is of course not a necessary prerequisite to any treatment or decision on the part of the patient's physician.

2. Initial control is defined as cessation of local swelling, reversal of coagulopathy (normalization of fibrinogen, PT/PTT, and/or platelet count), and reversal of signs of systemic illness (e.g., shock, acidosis).

3. Additional 2 vial doses are recommended because in clinical trials, a recurrence of coagulopathy after successful initial treatment occurred in half the patients. While the clinical significance of this finding is unknown, this only occurred in patients that had coagulation abnormalities during their initial hospitalization. These studies  did  not include copperhead bites, so it is unknown at this time if these additional doses are necessary in these cases.

PROCUREMENT OF CroFab ANTIVENIN

Antivenin ideally would be available within the hospital itself. However, this is frequently not practical. If antivenin is not available within the hospital, it may be obtained most rapidly either from other nearby hospitals, from the usual suppliers of the hospital’s pharmacy, or from Customer Service of BTG Laboratories (1-800-728-2430), depending on individual circumstances.


DIRECTIONS FOR USE OF ANTIVENIN - ANAVIP:
ANTIVENIN DOSAGE - ANAVIP
1. Rattlesnakes or cottonmouths / water moccasins:
Where clinical findings are moderate, 10 vials of AnaVip® given initially.
Where clinical findings are severe, 10 vials given initially. If initial control is not achieved,give an additional 10 vials of AnaVip®.

Reconstitute antivenin as per package instructions. Dilute dose to 250 ml with saline for adults. (Dilute to 125 mL for small children.) This initial dose should be infused over
the first 1-2 hours, if tolerated. A slower rate of infusion should be used if signs of
hypersensitivity develop.

Give the additional 10 vials of AnaVip® x1 if progression of swelling is not halted within 30 min after end of infusion and/or if systemic symptoms/ signs (e.g., coagulopathy)
do not resolve within 30-60 min after end of infusion. The maximum dose
recommended in almost all cases is 20 vials of AnaVip®.

Further scheduled dosing is not necessary in most cases. However, in the unusual event where re-emerging symptoms including coagulopathies are noted, they may be
suppressed with additional 4 vial doses of ANAVIP as needed.If the desired clinical response does not occur, strongly encourage consultation between the treating physician and medical backup.

2. Copperheads:
Recommend the administration of 10 vials given initially. Dilute dose to 250 ml with saline for adults. (Dilute to 125 mL for small children.) This initial dose should be infused
over the first 1-2 hours, if tolerated. A slower rate of infusion should be used if signs
of hypersensitivity develop.

If the desired clinical response does not occur, strongly encourage consultation between the treating physician and medical backup. Never inject antivenin into a toe or finger or locally around the bite.

Some (perhaps 1%-5%) patients treated with ovine-derived antivenin develop
serum sickness at a later date (usually within the first 1-2 weeks following
treatment). The larger the amount of antivenin administered, the more likely that
serum sickness will develop. The rate of serum sickness is much lower following
ovine antivenin than following the previous equine-derived antivenin, but is not zero.




PROCUREMENT OF ANTIVENIN OTHER THAN CROFAB

Antivenin ideally would be available within the hospital itself. However, this is frequently not practical. If antivenin is not available within the hospital, it may be obtained most rapidly either from other nearby hospitals, or from the usual suppliers of the hospital’s pharmacy,

1. CALLERS SEEKING ASSISTANCE IN LOCATING SNAKE ANTIVENIN FOR HUMANS bitten by North or South American snakes should be encouraged to contact other nearby hospitals. As time allows, SPI’s may be able to assist in contacting other nearby hospitals indicated in our PC database to be stocking antivenin of the appropriate type.

2. Another resource for antivenins is the stock of antivenin maintained by zoological parks and aquariums. A listing of antivenins maintained at the time of compilation of the directory is the ANTIVENIN INDEX published by the American Association of Zoological Parks and Aquariums and the AAPCC. The directory is maintained by the New Mexico Poison Center.

If this seems to be the most expeditious means to obtain antivenin, contact the Herpetology section of the nearest large zoological park for further assistance in procuring these items where indicated. In Georgia, contact the Herpetology staff of Zoo Atlanta for assistance. However, remember that we are mainly serving to bring the patient's hospital into contact with this network, and should not generally be serving as the "middle-man".
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