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Abstract
Introduction: Venom-specific immunoglobulin G fragments 
are used for the management of patients with North Ameri-
can crotalid envenomation. In this case, ongoing coagulop-
athy and clinically significant sequelae required a protracted 
course of antivenom therapy in a patient experiencing se-
vere rattlesnake envenomation.

Case: A 51-year-old male presented with breathing difficul-
ties, hypotension, and coagulopathy following envenom-
ation of his right forearm by an Eastern Diamondback rattle-
snake (C. adamanteus). He required intubation, blood prod-
ucts, and an initial 10-vial dose of antivenom (CroFab®). On 
hospital day 2, the patient was considered to have complet-
ed antivenom therapy after receiving 34 vials. However, due 
to recurrent coagulopathies the patient ultimately received 
45 antivenom vials, with a final dose 12 days after enven-
omation. His 30-day hospitalization was complicated by kid-
ney injury requiring continuous renal replacement therapy, 
pneumonia, and the need for vasopressor support.

Conclusion: Antivenom may be effective for treating pa-
tients with delayed, recurrent coagulopathy subsequent to a 
large envenomation and circulatory collapse.
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Introduction

In North America, the majority of venomous snake 
bites are from the Viperidae subfamily Crotalinae, which 
includes rattlesnakes. The extent of injury due to cro-
talid envenomation varies greatly depending on charac-

teristics of the snake and victim [1]. The cytotoxins and 
proteolytic enzymes of rattlesnake venom can result in 
local erythema, ecchymosis, compartment syndrome, 
neurologic deficits, renal failure, and respiratory com-
promise. Hematologic abnormalities associated with 
rattlesnake envenomation include coagulopathy, hy-
pofibrinogenemia, and thrombocytopenia due to fibrin 
degradation and platelet destruction [1,2].

CroFab® is a venom-specific Fab fragment of immu-
noglobulin G which binds and neutralizes toxins [3,4]. 
This mainstay of therapy for crotalid snakebites is used 
for patients experiencing progressive local, hematolog-
ic, and systemic effects of envenomation [3]. Typical-
ly, 1 or 2 doses of 4 to 6 antivenom (CroFab®) vials are 
given to achieve initial control [4]. Three maintenance 
doses may be utilized to prevent recurrence of symp-
toms [4,5] and patients can be discharged 24 hours af-
ter initial control [4].

Case Report

A 51-year-old man presented to a local community 
hospital within 2 hours of a bite on the right forearm from 
his 6-foot-long pet Eastern Diamondback rattlesnake (C. 
adamanteus). He received 10 vials of antivenom and 4 
units of Fresh Frozen Plasma (FFP) and was intubated pri-
or to being transferred to a tertiary care academic medical 
center. His medical history included anxiety and hyperten-
sion; his only home medication was alprazolam 0.5 mg. 
Upon arrival at our hospital 2.5 hours after envenomation, 
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Discussion

Antivenom can minimize systemic effects, arrest spread 
of local tissue effects, and reduce envenomation-relat-
ed coagulopathies with improvement in fibrinogen and 
platelet levels within 1 hour of administration [4,6]. The 
recommended starting dose for antivenom (CroFab®) is 4 
to 12 vials depending on clinical judgment and envenom-
ation severity. This should be repeated until initial control 
is achieved and followed by 3 maintenance doses of 2 vials 
every 6 hours [4,5]. Additional 2-vial doses may be admin-
istered based on the patient’s clinical course [5]. Failure 
to achieve initial control (clinical stability, no progression 
in swelling, and improvement in coagulopathies) after 2 
doses of antivenom is considered uncommon by expert 
clinical consensus [4]. Overall 82.2% of patients achieved 
initial control in a retrospective study of 247 crotalid en-
venomations [7] compared to 57% of severely envenomat-
ed patients [8].

In this case, initial antivenom dosing was consistent 
with current dosing recommendations. However, initial 
control was not achieved after 2 doses, and the patient re-
quired repeated doses over a 12-day span, which is among 
the longest durations of antivenom therapy described. 
Neurologic deficits and thrombocytopenia prior to admin-
istration of antivenom are independently associated with 
failure to achieve initial control, both of which occurred in 
this patient [7]. The recurrence phenomenon and unique 
clinical aspects of this case may have also contributed to 
the protracted course. Recurrence of coagulopathy follow-
ing antivenom therapy occurs in 45% to 53% of patients up 
to 14 days after crotalid envenomation [9,10]. Mechanisms 
to explain the phenomenon include (1) Pharmacokinet-

the physical exam findings included blood oozing from the 
urethral meatus around the foley catheter and from four 
puncture wounds on his forearm. Laboratory values were 
consistent with coagulopathy from envenomation (Figure 
1). Throughout hospital day one, the patient received an-
tivenom, FFP, and cryoprecipitate due to persistent coag-
ulopathies and development of a gastrointestinal bleed 
with melenic stool. On hospital day 2, coagulation param-
eters normalized and clinical bleeding ceased resulting in 
the discontinuation of antivenom and management of hy-
pofibroginemia with cryoprecipitate. However, later that 
day, coagulation parameters worsened and antivenom 
was reinitiated along with FFP and additional cryoprecip-
itate. The coagulopathy resolved on hospital day 14 after 
the patient had received a cumulative 45 vials of antiven-
om (CroFab®), 21 units of FFP, 7 units of Packed Red Blood 
Cells (PRBC), and 27 units of cryoprecipitate. The final 4 vi-
als of antivenom were administered under the guidance of 
a poison control expert on hospital day 12 due to concern 
for worsening coagulopathy in the setting of hypotension 
and bloody output from the nasogastric tube.

The patient’s hospital course was complicated by 
methicillin-susceptible Staphylococcus aureus pneu-
monia, hypotension necessitating vasopressor therapy, 
and acute kidney injury requiring continuous veno-ve-
nous hemodiafiltration from hospital day 10 through 16 
followed by intermittent hemodialysis. On hospital day 
17, after completion of therapy for pneumonia, a tra-
cheostomy was performed. Decannulation occurred on 
hospital day 28. Eventually the patient’s renal recovery 
was sufficient to discontinue hemodialysis, and he was 
discharged home on hospital day 30.
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Figure 1: Evolution and resolution of C. adamanteus coagulopathy.
* indicates timing and number of cryoprecipitate units administered and ↓ indicates timing and number of antivenom vials 
administered.
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experiencing envenomation associated coagulopathies. 
Addition of exogenous citrate has been shown in vitro 
to inhibit venom protease activity via chelation with zinc 
in zinc-dependent enzymes, however to a far less extent 
with the Crotalinae subfamily compared to other vipers, 
such as the Bothrops genus (7.8 vs. 75%) [17]. Further 
studies and reports could further assess benefits of ci-
trate anticoagulation in patients requiring CRRT after 
envenomation with various viper species.

Conclusion

This case report illustrates ongoing coagulopathy 
and concern for recurrent gastrointestinal bleeding in 
a victim of severe rattlesnake envenomation, which re-
sponded to treatment with antivenom 12 days post-en-
venomation. The prolonged course and large number of 
antivenom vials are unique. It is possible that circulatory 
collapse and rattlesnake size contributed to the recur-
rence phenomenon. Further studies evaluating poten-
tial complementary therapy including carbon monoxide 
and iron as well as the use of citrate anticoagulation 
with CRRT may provide exciting therapeutic advance-
ments for future similar cases.
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