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Background

Methods

The standard treatment for rattlesnake envenomation (RSE) is antivenom. 
The clinical course of patients treated with antivenom is well described.

Prior to 2000, only a whole IgG AV (IgGAV) associated with high rates of 
hypersensitivity reactions (HSS) was available to treat RSE. Since 2000, 
Crotalidae Polyvalent Immune Fab (FabAV), which has a better safety profile 
than IgGAV, has been primarily used.

Patients with RSE may not be treated with AV for a variety of reasons 
including history or perceived risk of HSS, patient refusal, drug shortage, or 
clinical impression that AV is not indicated. 

Research Question: What outcomes are associated with moderate to severe 
RSEs treated without antivenom?

This was a retrospective chart review of patients ≥18 years of age with 
moderate to severe RSE managed without antivenom, who were treated at 
Banner – University Medical Center Phoenix from 1991-2015.

Charts were identified through review of department records and then 
screened to exclude patients treated with antivenom. The remaining charts 
were reviewed to calculate a peak Snakebite Severity Score (SSS). Cases with 
SSS 4-6 were considered moderate RSE and those with SSS ≥ 7 were 
considered severe RSE. All cases with SSS ≥4 were included and those with 
SSS <4 or diagnosed as dry bite were excluded. 

Pre-designed data sheets were used to collect the following: patient 
demographics and history, clinical and laboratory parameters, treatments, 
complications, length of stay (LOS). Two investigators reviewed all charts and 
a third reviewed any discrepancies. Descriptive statistics are used to present 
results.  

Patient 
characteristic 
and outcomes

n % (n/17)

men 14 82.4

Upper 
extremity bite

12 70.6

Swelling 17 100

Platelets 
< 150 K/mm3

10 58.8

Fibrinogen 
<150 mg/dL

5 29.4

Protime
> 20 seconds

4 23.5

TABLE FIGURE

Results
67 patients were identified who did not receive antivenom. After excluding 
those with dry bite or SSS <4, there were 17 cases of moderate or severe 
envenomation. 

The 17 cases are described in the Table, with severity scores in the Figure. 

Reasons for withholding antivenom were categorized as unfavorable risk to 
benefit of treatment in 12/17 and patient refusal in 2/17. The reason 
antivenom was withheld was not documented in 3/17 cases. Documented 
risk factors included prior IgGAV administration resulting in risk for HSS, prior 
HSS after antivenom, use of beta blockers, and medical co-morbidities that 
could increase morbidity if HSS were to occur (such as asthma). 

3 severe RSEs (peak SSS=8) are further described: 

1) A 33 year-old woman presented with pain and swelling to the knee 
after a RSE to the left foot. Initially vital signs were normal and 
platelets=140K/mm3, fibrinogen=226mg/dL, and Hgb=13.7g/dL. The 
initial SSS was 3. The reason antivenom was withheld was not 
documented however she presented at a time of antivenom shortage. 
On day 2 platelets dropped to 88 K/mm3 and fibrinogen to <15mg/dL. 
Swelling progressed to the entire extremity and abdomen. Her 
hemoglobin declined until it reached 6.6 g/dL on day 4. A CT of the 
abdomen and pelvis was negative for bleeding. Due to development of 
tachycardia and near-syncope, she was administered 2 units of PRBCS. 
Hematologic parameters improved and she was discharged on hospital 
day 5. 

2) A 22 year-old man presented with swelling to the elbow after being 
bitten by a Sidewinder rattlesnake on the right wrist. HR was 80 bpm 
and BP 82/35 mmHg. Initial platelets were 238 K/mm3, PT was 14.2 sec, 
and hemoglobin=16.4 g/dL. His presenting SSS=3. Antivenom was 
withheld due to history of receiving IgGAV 3 years prior. On day 2,  
hemoglobin rose to 21.8 g/dL due to venom-induced fluid 
extravasation. Swelling progressed for 6 days to entire arm, trunk, 
scrotum and upper legs.  By day 4, platelets declined to 8 K/mm3. 
fibrinogen to 102 mg/dL, and hemoglobin fell to 8.5 g/dL. A CT 
abdomen and pelvis was negative for bleeding. On hospital day 7 his 
platelets were improving and he was discharged home.

3) A 49 year-old man presented with nausea, pain and swelling to the 
axilla after a bite to the left hand. He was hypertensive (160/89 mmHg) 
with normal heart rate. Initial platelets were 157 K/mm3, fibrinogen 214 
mg/dL, and hemoglobin 14.9 g/dL. Presenting SSS = 4. Antivenom was 
withheld due to increased risk from antivenom as well as from 
treatment of HSS with epinephrine (if needed) in setting of co-
morbidities (HTN, emphysema, coronary artery spasm). Swelling 
progressed over 4 days to include the left chest and thigh; and 
pulmonary infiltrates and effusion developed. Platelets declined to 45 
K/mm3 and fibrinogen was 391 mg/dL on day 3. Hemoglobin reached 
8.0 g/dL on day 6. LOS=8 days. 

Platelet nadir occurred between 32 – 59 hours in severe cases.
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Conclusions

Discussion
Prior to 2000, an immunogenic whole IgG antivenom was used to treat 
rattlesnake envenomations in the U.S.  Due to the high rate of 
hypersensitivity reactions associated with its use, it was sometimes withheld 
after risk/benefit assessment. 

In 2000, Crotalidae Polyvalent Immune Fab was approved to treat 
rattlesnake envenomations. Although associated with fewer hypersensitivity 
reactions, it may also be withheld for reasons that have included drug 
shortage and perceived risk of adverse reaction outweighing potential 
benefit of use. 

This is the first review of outcomes following moderate to severe rattlesnake 
envenomation managed without antivenom. In this study, 17.6% of patients 
experienced progressive morbidity including an increase in SSS, worsening 
thrombocytopenia, bleeding into soft tissues, and prolonged LOS. 

This study is limited by its retrospective nature. It is likely that more patients 
had progression of envenomation but 9 of 17 left the hospital within 24 
hours of presentation and were not followed. 

Severity of rattlesnake envenomation may worsen over time. In this study, 3 
patients with severe rattlesnake envenomation initially presented with mild 
(2) or moderate (1) grade of envenomation. Without antivenom treatment, 
swelling and hemotoxicity can progress for days, and additional 
complications including bleeding may develop over time. 

Left: Extensive swelling and ecchymosis 
after rattlesnake bite to the hand.

Below: Extensive soft tissue swelling and 
right pleural effusion after rattlesnake bite 
to the wrist. 
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