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 Use of Crotalida equine immune F(ab’)2 Antivenom for Treatment of 1 

an Agkistrodon Envenomation 2 

Introduction: Anavip (F(ab’)2AV) is a lyophilized F(ab’)2 immunoglobulin fragment 3 

derived from horses immunized with venom from Bothrops asper and Crotalus durissus. 4 

It was approved by the FDA in 2015 for treatment of North American rattlesnake 5 

envenomation but not for Agkistrodon  envenomation. Published data regarding the 6 

efficacy and safety of Anavip in treating Agkistrodon envenomations is limited. We 7 

present a case of a patient successfully treated with Anavip after confirmed Agkistrodon 8 

laticinctus envenomation.  9 

Case Details: A 77 year-old man was bitten on his fifth finger by a captive A. laticinctus. 10 

He was taken to a local emergency department where he received a 10 vial initial dose of 11 

F(ab’)2AV for pain and swelling and was transferred. At the receiving facility, his pain 12 

had improved and his swelling had not progressed. Over the next 30 hours, his platelets 13 

declined to 132,000/mm3 and he received an additional 4 vials of F(ab’)2AV. The 14 

remainder of his course was unremarkable with complete recovery by 3 months. 15 

Discussion: This case provides an additional published datapoint on the use of this 16 

F(ab’)2AV in the treatment of envenomation by Agkistrodon.  17 
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INTRODUCTION 1 

In 2018, there were a total of 4015 snake envenomations with 2,082 copperhead, 2 

211 cottonmouth, and 580 unknown crotaline envenomations reported to poison centers 3 

in the United States. Of the Agkistrodon and unknown crotaline envenomations there 4 

were no deaths reported, 75 major outcomes, 1748 moderate outcomes, and 1027 minor 5 

outcomes [1]. Data reported in the North American Snakebite Registry suggests 6 

Agkistrodon envenomations are generally less severe than envenomation by other 7 

crotalines [2]. Despite this, systemic and life-threatening toxicity can occur and prompt 8 

administration of antivenom is the cornerstone of treatment [2–7]. In less severe 9 

envenomation, evidence suggests antivenom improves patient comfort and return to 10 

function [8–11]. 11 

CroFab (BTG, UK) is a lyophilized Fab immunoglobulin fragment derived from 12 

sheep immunized with venom from Crotalus atrox, C. adamanteus, C. scutulatus, and 13 

A. piscivorus which we will subsequently refer to as FabAV. Approved by the Food and 14 

Drug Administration (FDA) in 2000 for the treatment of all North American crotaline 15 

envenomations, and the only commercially available antivenom 2007 to 2018, it has 16 

been successfully used to treat tens of thousands of snake envenomations.  17 

Anavip (Bioclon, Mexico) is a lyophilized F(ab’)2 immunoglobulin fragment 18 

derived from horses immunized with venom from Bothrops asper and C. durissus 19 

which we will subsequently refer to as F(ab’)2AV. It was approved by the FDA in 2015, 20 

and commercially available since October 1, 2018, for treatment of North American 21 

rattlesnake envenomation but notably not approved for treatment of Agkistrodon 22 

envenomation. 23 

There is limited published data regarding the efficacy of F(ab’)2AV in 24 

Agkistrodon envenomations. Published data using bioassays and in vitro assays show 25 



Antivipmyn (sold in the US as Anavip) to be effective in neutralizing venom collected 1 

from A. piscivorus piscivorus, A. contortrix, A. laticinctus, and A. piscivorus leucostoma 2 

though 2.1 to 3.5 times higher doses of F(ab’)2AV to neutralize the lethal effects of 3 

intravenously injected venom when compared to FabAV [12,13]. Published clinical trial 4 

data relevant to the efficacy of F(ab’)2AV in treating Agkistrodon envenomations is 5 

limited to the context of late coagulopathy and does not directly compare outcomes of 6 

Agkistrodon envenomation treated with F(ab’)2AV to those treated with FabAV. A 7 

prospective, double-blind, randomized clinical trial comparing the rate of late 8 

coagulopathy in patients treated with F(ab’)2AV vs FabAV and a subsequent post-hoc 9 

analysis comparing coagulation parameters in copperhead vs other Crotalinae 10 

envenomations analysed data from 23 Agkistrodon envenomations (out of 123 patients 11 

in total) [14,15]. The small proportion of Agkistrodon patients and the emphasis on 12 

hematologic parameters limits the conclusions that can be drawn regarding the efficacy 13 

of F(ab’)2AV in treating these patients and likely played a role in the lack of an FDA 14 

indication for Agkistrodon envenomation. 15 

We present a case of a patient treated with F(ab’)2AV after confirmed A. 16 

laticinctus envenomation. A signed informed consent and release of information was 17 

obtained from the patient for the purpose of this case report. 18 

 19 

CASE DETAILS 20 

We present the case of a 77 year-old man with chronic kidney disease, coronary 21 

artery disease, and a remote history of two previous snake envenomations (treated with 22 

the no longer available equine-derived, whole IgG Antivenin (Crotalidae) Polyvalent 23 

produced by Wyeth) who was bitten on his non-dominant pinky by a captive A. 24 

laticinctus (identified by a trained herpetologist). The snake was a 30” adult male which 25 



had been in captivity for less than 6 months and was originally wild caught in Brewster 1 

County, Texas. He rapidly developed severe pain and swelling in the finger and was 2 

taken to a local emergency department in rural Arizona arriving 3 hours after the time of 3 

envenomation. The patient complained of diaphoresis, pain, nausea, and vomiting. 4 

Exam at that time was notable for 2 puncture wounds to the dorsum of the pinky finger 5 

and erythematous swelling circumferentially around the finger progressing to the ulnar 6 

styloid process. His extremity was elevated and initial coagulation studies were drawn 7 

demonstrated platelets of 236,000/mm3 and PT of 10.4 s. Serum fibrinogen 8 

concentration testing was not available. The only snake antivenom available at this 9 

facility was F(ab’)2AV (a common situation in rural Arizona where no endemic 10 

Agkistrodon envenomations occur). The risks and benefits of off-label use of F(ab’)2AV 11 

for an Agkistrodon envenomation compared to a delay in treatment and transfer to a 12 

facility with FabAV were discussed between the patient, the emergency physician, and 13 

the medical toxicologist on call for the poison center. Informed consent was obtained 14 

and the patient received a 10 vial dose of F(ab’)2AVshortly after arrival for pain and 15 

swelling. He also received morphine, hydromorphone, ondansetron, intravenous fluids, 16 

and a tetanus booster before being transferred to a nearby academic tertiary referral 17 

hospital in Arizona.  18 

He arrived at the receiving facility 5 hours after envenomation. His pain had 19 

improved and his swelling had not progressed past the boundaries marked at the initial 20 

healthcare facility. Labs at this time showed platelets of 178,000/mm3, PT 12.6 s, and 21 

fibrinogen of 444 mg/dL. Labs were otherwise notable for a creatinine of 1.78 mg/dL. 22 

Also of note, the patient’s troponin-I at this time was 0.05 ng/mL with an increase to 23 

0.22 ng/mL 3 hours later. 24 

During the patient’s hospitalization, his pain and swelling remained well 25 



controlled. His fibrinogen remained stable but his platelets slowly declined to a nadir of 1 

132,000/mm3 at 30 hours post-envenomation at which point he was given an additional 2 

4 vials of F(ab’)2AV (Figure 3). His troponin-I climbed to a peak of 0.65 ng/mL at 17 3 

hours post-envenomation. Serial electrocardiograms demonstrated an incomplete left 4 

bundle branch block with no ischemic or transient changes. Echocardiogram 5 

demonstrated impaired left ventricular function. He was evaluated by cardiology whom 6 

recommended medical management with beta-blocker and an angiotensin converting 7 

enzyme inhibitor. Due to concerns for coagulopathy, aspirin was initially deferred on 8 

admission but started prior to discharge. The patient’s creatinine peaked at 1.91 mg/dL, 9 

and declined to 1.73 mg/dL prior to discharge. The patient’s baseline creatinine was not 10 

available. 11 

The patient was discharged 48 hours after envenomation. Outpatient labs were 12 

drawn 6 and 11 days after envenomation with no evidence of rebound coagulopathy. On 13 

follow-up by phone, the patient reported significantly improved symptoms with only 14 

some persistent skin ecchymosis but no residual pain or swelling t 2 weeks post-15 

envenomation.  He had complete resolution of of all signs and symptoms at the 3 month 16 

follow-up. 17 

 18 

DISCUSSION 19 

This patient presented with symptoms of envenomation after being bitten by a 20 

known captive A. laticinctus. His initial presentation was notable forsystemic venom 21 

effects (diaphoresis, nausea, and vomiting), cytotoxic venom effects localized to the 22 

hand, and no coagulopathy on initial labs despite developing thrombocytopenia during 23 

his hospitalization. Despite being an envenomation by an Agkistrodon, the patient’s pain 24 

and swelling demonstrated no progression after administration of F(ab’)2AV. The 25 



patient went on to develop thrombocytopenia which also improved after administration 1 

of additional F(ab’)2AV.  2 

Agkistrodon envenomations are frequently considered to be relatively benign 3 

and characterized as being limited to mild local effects. This patient, however, presented 4 

with signs of systemic toxicity and developed thrombocytopenia despite normal labs on 5 

presentation. It is additionally of interest to note the patient’s elevated troponin-I in this 6 

case. This may represent a direct cardiotoxic effect of the venom or  may represent 7 

demand ischemia due to systemic toxicity or increased sympathetic tone. This case 8 

demonstrates the often underestimated potential for significant toxicity from an 9 

Agkistrodon envenomation..  10 

There was no recurrent coagulopathy noted on follow-up labs. Despite this, it 11 

should be noted that delayed and recurrent coagulopathy is a known complication of 12 

both rattlesnake and Agkistrodon envenomations and can occur with either antivenom 13 

[14, 15]. The decision to hold anticoagulants after an envenomation and for how long 14 

remains controversial. Additionally, no immune mediated adverse reactions developed 15 

during treatment or throughout the follow-up period.  16 

It is not possible to conclude from a single case if F(ab’)2AV is an effective 17 

treatment for Agkistrodon envenomation as the patient’s improvement may have simply 18 

been the natural history of his bite. However, in the context of the previously published 19 

literature this case provides the additional data point of our experience regarding the 20 

potential utility of F(ab’)2AV in Agkistrodon envenomation to the lacking literature. In 21 

the future, additional data may support or refute broadening of F(ab’)2AV’s approved 22 

indications. 23 
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Figure 1. Photograph of the envenomated hand (a) 40 minutes post envenomation and 1 
(b) approximately 24 hours later. 2 
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Figure 2. Photograph of the involved snake. 6 
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Figure 3. Platelets and fibrinogen concentrations over time and in relation to antivenom 1 

dosing. 2 
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