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Abstract 

Background: Antivenom is the standard of care in treating rattlesnake envenomations(RSEs), 

and its effect on outcomes has been studied. The outcomes of RSEs treated without antivenom 

have not been studied. The purpose of this study is to evaluate the outcomes of moderate and 

severe rattlesnake envenomations treated without antivenom.  Methods: This was a 

retrospective chart review of RSEs with a Snakebite Severity Score >4, treated without 

antivenom at Banner University Medical Center-Phoenix from 1991-2015.  A SSS of 4-6 is 

considered moderate, and a score >7 is severe.  Results: 17 cases included 14 moderate and 3 

severe envenomations.  82% cases were men, 65% were upper extremity(UE) bites.  Reasons 

for withholding antivenom included risk outweighing benefit (11/17), not documented (4/17), 

or patient refusal(2/17). 3 severe RSEs(SSS>8) are described in further detail. Discussion: The 

clinical course, initial presentation, initial lab work, and vital signs varied from one 

envenomation to the next.  Swelling and delayed bleeding occurred and progressed for several 

days in all three severe envenomations.  Prior to 2000, whole immunoglobulin antivenom was 

used, but often withheld due to risk/benefit assessment.  Today, safer antivenom is standard 

and even used in mild envenomations.  In this study, 18% experienced progressive morbidity 

(increase SSS, worsening thrombocytopenia, bleeding into soft tissues, and increased LOS). 

Conclusion: Severe RSEs presented as mild to moderate envenomations. Swelling, 

hemotoxicity, and bleeding can worsen for days without antivenom. 
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Introduction 

About 7,000 to 8,000 persons are bitten by venomous snakes each year in the United States, 

with about five to six resulting in death1.  Rattlesnake envenomations can cause physiologic 

responses such as pain and swelling, tissue destruction, hypofibrinogenemia, prolonged clotting 

times, thrombocytopenia, and shock2.   Today, antivenom is the standard of care to treat 

rattlesnake envenomations(RSEs).  Antivenom has been shown to limit the physiologic 

abnormalities caused by envenomation such as tissue damage, and coagulopathy1.  The clinical 

course and time course of swelling and hematologic changes in patients treated with 

antivenom are well described in current literature. However, antivenom can be withheld for 

various reasons.  The clinical course and time course of these patients are not well described in 

current literature.  The purpose of this study is to use clinical findings, laboratory findings, and 

the severity of the snake bite to better understand the outcomes of moderately to severely 

envenomated patients treated without antivenom.   Such knowledge will assist healthcare 

providers in anticipating the duration of illness, potential complications, need for transfusions, 

and time course of hematologic abnormalities that occur when antivenom is not administered.  

Results of this study may provide guidance and knowledge for future treatment of rattlesnake 

bite victims. 

The following processes/effects are commonly seen in envenomated patients and are discussed 

further.  They are the components in the Data Collection Form. 

Tissue injury: Tissue damage is the most common complication of rattlesnake bites.  Tissue 

necrosis can result at the site of the bite from the hemorrhagic toxins and enzymes in 

rattlesnake venom2.  Venom metalloproteinases(VMPs) have also been shown to have a role in 

causing tissue necrosis at the site of the bite4.  

Coagulopathy: A coagulopathy is common following snake envenomation.  Snake venom has 

procoagulant toxins and thrombin-like enzymes which consume specific Factors in the 

coagulation cascade and cleave Fibrinogen, respectively, causing a venom-induced 

consumption coagulopathy2. 



2 
 

Thrombocytopenia: Thrombocytopenia is called venom-induced thrombocytopenia.  It is 

hypothesized to occur due to platelet membrane damage from the phospholipases found in 

snake venom, which ultimately causes removal of blood cells from circulation2. 

Cardiovascular Toxicity: Shock can occur in envenomated patients.  Only the most severe 

envenomations are unresponsive to fluids, and in the rarest instances, anaphylaxis can also 

occur2.  

Neurotoxicity: Weakness and paralysis can be seen in patients following envenomation. The 

mechanism remains poorly understood but is thought to be related to calcium channel 

blockade in presynaptic neurons2. 

Hematologic Disorders:  The following blood abnormalities are the most common findings in 

Crotalid envenomations: venom-induced thrombocytopenia, hypofibrinogenemia, elevated 

prothrombin time, elevated fibrin degradation products, and thrombocytopenia2. 

The Snakebite Severity Score will be used to identify the severity of a rattlesnake 

envenomation. The criteria used to measure the severity of effects in the Pulmonary system, 

Cardiovascular system, Local wound, GI system, hematologic system, and Central nervous 

system are discussed in the Methodological approach. 
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Methods 

This project is a Case Series retrospective chart review.  Patient charts were identified in the log 

books in the Department of Medical Toxicology at BUMCP as well as electronic medical records.  

Patients who did not receive antivenom in their treatment of a rattlesnake bite were chosen for 

review.  Charts that indicate a patient receiving antivenom prior to or at BUMCP were excluded. 

Data was collected on a predesigned collection form and will include the following for each 
patient: 

i. Gender 

ii. Age 

iii. Circumstances surrounding bite 

iiii. Snake identification(if known) 

v. Date/time of bite, time of initial medical assessment/care 
vi. Location of bite sites on body 
vii. Reason or withholding antivenom 
viii. Snake Bite Severity Score(SSS) on admission 

ix. Presence of absence of the following clinical findings: 

1. Swelling 
2. Local necrosis at bite site 
3. Hypofibrinogenemia(<120mg/dL) 
4. Thrombocytopenia(<150K/uL) 
5. Coagulopathy(prothrombin time>15s) 
6. Fasciculations 
7. Rhabdomyolysis(CK>500IU/L) 

x. Laboratory results 

1. Fibrinogen, daily 
2. Platelet count, daily 
3. Prothrombin time, daily 
4. Hemoglobin, daily 
5. CK, daily 

xi. Transfusions given(yes/no) 

1. If yes, type of transfusion 
2. If yes, reason for transfusion 

xii. Other complications 

xiii. Length of hospital stay 
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Patients who did not receive antivenom between 1991 and 2015 were chosen for review. Data 

was collected and measured by the Data Collection form and the Snakebite Severity Scale. The 

Snakebite Severity Scale form will include the following: 

i. Pulmonary system 

1.  0 = no signs or symptoms 
2.  1 = Dyspnea, minimal chest tightness, mild or vague discomfort, or 

respiratory rate of 20 to 25 breaths/min 
3.  2 = Moderate respiratory distress 
4.  3 = Cyanosis, air hunger, extreme tachypnea, or respiratory 

insufficiency/failure 

ii. Cardiovascular system 

1.  0 = no signs or symptoms 
2.  1 = Tachycardia, palpitations, generalized weakness, benign 

dysrhythmia, or hypertension 
3.  2 = Tachycardia, with systolic blood pressure greater than 100mmHg 
4.  3 = Extreme tachycardia, hypotension with systolic blood pressure < 

100mmHg, malignant dysrhythmia, or cardiac arrest 

iii. Local wound 

1.  0 = No signs or symptoms 
2.  1 = Pain, swelling or ecchymosis within 5 to 7.5 cm of bite site 
3.  2 = Pain, swelling or ecchymosis involving less than half of extremity 
4.  3 = Pain, swelling or ecchymosis involving half to all of extremity 
5.  4 = Pain, swelling or ecchymosis extending beyond affected extremity 

iiii. GI system 

1.  0 = No signs of symptoms 
2.  1 = Pain, tenesmus, or nausea 
3.  2 = vomiting or diarrhea 
4.  3 = Repeated vomiting, diarrhea, hematemesis or hematochezia 

v. Hematologic Symptoms 

1.  0 = no signs of symptoms 
2.  1 = coagulation parameters slightly abnormal: PT < 20sec, PTT < 50 

sec, platelets 100,000-150,000 or fibrinogen 100-150 mg/dL 
3.  2 = coagulation parameters abnormal: PT<20-50sec, PTT<30-75 sec, 

platelets 50,000-100,000/mL or fibrinogen 50-1000mg/dL 
4.  3 = coagulation parameters abnormal: PT <50-100sec, PTT <75-

100sec, platelets 20,000-50,000/mL or fibrinogen <50mg/dL 
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5.  4 = coagulation parameters markedly abnormal with serious bleeding 
or the threat of spontaneous bleeding: unmeasurable PT or PTT; 
platelets <20,000/mL or undetectable fibrinogen. Severe 
abnormalities of other laboratory values also fall into this category 

vi. Central Nervous System 

1.  0 = No signs or symptoms 
2.  1= Minimal apprehension, headache, weakness, dizziness, chills or 

paresthesias 
3.  2 = Moderate apprehension, headache, weakness, dizziness, chills, 

paresthesias, confusion or fasciculation in area of bite site 
4.  3 = severe confusion, lethargy, seizures, coma, psychosis or generalize 

fasciculation 

A Snakebite Severity Score(SSS) >4 were included in the study. SSS <4 were considered dry bite 

and excluded from the study. A calculated SSS of 4-6 were moderate envenomations, and SSS 

>7 were severe.  
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Results 

After careful review of the RSEs at Banner University Medical Center-Phoenix, 67 patients were 

identified who did not receive antivenom.  After excluding those with a SSS<4,  17 RSEs were 

included in this study(Figure 1).  The 17 cases were comprised of 14 moderate and 3 severe 

envenomations.  A summary of the patient demographics and laboratory findings are included 

in Table 1. In this study, reasons for withholding antivenom included unfavorable risk to benefit 

assessment (11/17), not documented in the chart(4/17), and patient refusal(2/17).  Risk with 

antivenom administration included patients who received prior antivenom, beta blocker use, 

and medical co-morbidities.  The 3 severe RSEs are described in further detail below. 

Case 1 

A 33 year old female presented to the Emergency Department with pain and swelling to the left 

foot after being bitten by a rattlesnake while walking across a grassy area. On initial exam, the 

patient was afebrile and her vital signs were within normal limits. The patient’s left foot had 

two puncture wounds and was edematous with swelling extending up to the knee. Initial CBC 

revealed a platelet count of 140 K/mm3 and Fibrinogen of 226mg/dL.  Initial SSS was 3. 

Antivenom was not documented, however this case occurred at a time of antivenom 

shortage(year 2000).  On hospital Day 1, she developed coagulopathy with a platelet count of 

103 K/mm3 and fibrinogen 62mg/dL. On hospital Day 2, the patient had increased tenderness 

to the left calf area with persistent swelling. Her lab work at this time was significant for a PT of 

60+ sec, fibrinogen <15mg/dL, and platelets of 88 K/mm3. There was a slight improvement in 

coagulopathy and thrombocytopenia on hospital Day 3, but her Hgb dropped from 12.6g/dL to 

10.1g/dL. Her left lower extremity swelling and ecchymoses continued to worsen through 

hospital day 4, with a drop in Hgb to 6.6g/dL and tenderness extending up the entire lower 

extremity into the abdomen.  The patient was tachycardic and had a near syncopal episode at 

this time, requiring 2U PRBC transfusion. A CT abd/pelvis showed no obvious internal or 

external source of bleed.  On hospital day 5 at time of discharge, the patient’s coagulopathy 

and swelling was resolving. Hgb was 9.1g/dL, platelets were 121 K/mm3 fibrinogen was 

57mg/dL, and PT was 13.9sec. Max SSS was 8 and the length of stay was 5 days.   
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Case 2    

A 22 year old intoxicated male presented with pain and swelling to the right elbow and 

tenderness to axilla after being bitten by a Sidewinder on the right wrist. Initial heart rate and 

blood pressure were 80bpm and 82/35 mmHg, respectively. Initial platelets were 238K/mm3, 

PT was 14.2 sec, and Hgb was 14.2 g/dL.  His initial SSS was 5.  Antivenom was withheld because 

he received immunoglobulin antivenom(IgG AV) 3 years prior.  On hospital Day 2, his Hgb rose 

to 21.8 g/dL due to venom-induced fluid extravasation.  On hospital Day 3 the patient 

complained of new pain to the right side of his back and groin. His right thorax, abdominal wall, 

and groin area were noted to be firm with edema, ecchymoses, and tenderness. On hospital 

Day 4, the patient had extension of edema into the groin area, bilateral hips, scrotum, and 

penis, with increased ecchymoses in the axillary/shoulder region. Lab work at this time was 

significant for fibrinogen of 102mg/dL, platelets of 8 K/mm3, and Hgb of 8.5g/dL.  A CT 

Abdomen showed pleural effusion, but no evidence of intra abdominal bleed. On hospital Day 

6, the swelling had extended down to his bilateral knees, with still increasing ecchymoses in the 

axilla region. Hemoglobin at this time was 8.6 g/dL and platelets  of 38 K/mm3. On hospital Day 

7, the patient was feeling better and wanted to go home. Final lab work showed platelets of 89 

K/mm3 and hemoglobin of 8.4 g/dL.  The max SSS score was 8 and the length of stay was 7 

days. 

Case 3 

A 49 year old intoxicated male was bitten on the dorsal aspect of his left hand when he 

attempted to pick up a rattlesnake so his friend could clean its cage. On initial presentation, the 

patient had nausea, pain, and swelling that extended up to his axilla(Figure 2). He was 

hypertensive to 160/89 mmHg with other vital signs within normal limits. Initial platelets were 

157 K/mm3, fibrinogen of 214 mg/dL, and a hemoglobin of 14.9 g/dL.  His presenting SSS was 4.  

The patient had a complicated medical history which included coronary artery spasm, 

hypertension, endocarditis, and emphysema. Antivenom was withheld due to increased risk of 

antivenom as well as risk with treatment of hypersensitivity reaction with epinephrine in the 

setting of his medical comorbidities. On hospital Day 1, swelling progressed to involve the 
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whole left arm, extending into the axilla with axillary tenderness.  On hospital Day 2, the patient 

had an increase in swelling with paresthesias noted in the left hand and an episode of emesis. 

Platelets at this time dropped to 64 K/mm3 and CK was 499. The patient received aggressive 

fluid resuscitation and developed bilateral pulmonary infiltrates and a left pleural effusion by 

hospital Day 2.  He was diagnosed with PNA and treated with Levaquin. The patient was also 

noted to have edema in the left anterior and posterior thorax with ecchymoses in the axillary 

area at this time. On hospital Day 3, platelets reached a nadir of 30 K/mm3 and fibrinogen was 

391 mg/dL. Third spacing worsened on hospital Day 4, involving the entire arm, left shoulder, 

left chest and left thigh. On hospital Day 5, the edema began to resolve, but he still had 

persistent ecchymoses.  His Hgb reached a low of 8 g/dL  on hospital Day 6.  Max SSS was  8 and 

length of stay was 8 days. 
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Discussion 

This is the first review of outcomes following mild and moderate rattlesnake envenomations 

managed without antivenom.  RSEs managed without antivenom can progress and clinically 

worsen over time.   3 of the 17 cases (17.6%) in this study were severe(SSS>8), and all 

presented as mild to moderate envenomations.  Swelling occurred in 17/17(100%) of cases and 

continued to progress for days in the severe envenomations, while thrombocytopenia occurred 

in the majority of moderate to severe envenomations(58.8%).  The clinical course, initial 

presentation, initial lab work, and vital signs varied from case to case. For example, the timing 

of venom-induced thrombocytopenia, coagulopathy, anemia, and hypofibrinogenemia occurred 

at different times in the clinical course of a severely envenomated patient.  These observations 

could be due to the complex nature of rattlesnake venom, the variable amount of venom 

injected, and the possibility that its different components are absorbed over time, causing 

delayed findings5.   In Case 1, the patient’s coagulopathy, thrombocytopenia, and 

hypofibrinogenemia occurred by Day 1, however, in Case 2 and 3, the patient’s initial laboratory 

findings were within normal limits.  It was not until hospital Day 4 in Case 2 that the patient 

developed thrombocytopenia, hypofibrinogenemia, and anemia with increasing edema and 

ecchymoses into his hips, scrotum, and groin area.  As seen in Case 2 and 3, an additional 

complication that can occur are pleural effusions.  These could have been hemorrhagic in 

nature as the patients’ hemoglobin fell, and snake venom is known to cause coagulopathy and 

tissue damage6.  It could also possibly be a result of aggressive resuscitative efforts.  Platelet 

counts dropped in all severe cases and reached a nadir between 32-59 hours.  Hemoglobin also 

dropped in all severe envenomations, even requiring blood transfusion in one of the cases. 

Delayed bleeding occurred in all three cases, and 2 out of the 3 cases were complicated by 

pleural effusions. Length of hospital stay was also greater in severe envenomations.  This 

observation likely occurred to continue monitoring and managing delayed bleeding and 

swelling with supportive care.   
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When treating rattlesnake envenomations, antivenom can be withheld for various reasons.  In 

this study, antivenom was withheld due to risk outweighing benefit (12/17), not documented 

(3/17), and patient refusal (2/17).  In Case 1, the reason for withholding antivenom was not 

documented, however the patient presented at a time of antivenom shortage.  It was also not 

clinically indicated based on her initial presentation.   In Case 2, antivenom was withheld 

because he received immunoglobulin antivenom (IgG AV) 3 years prior. Prior to 2000, whole 

IgG antivenom was used to treat rattlesnake envenomations in the United States.  It was 

withheld at times because of the high rate of hypersensitivity reactions associated with its use.  

After 2000, when Crotalidae Polyvalent Immune Fab(FabAV) was approved, there were lower 

rates of hypersensitivity reaction, however it was still withheld at times when risk outweighed 

benefit6.  In Case 3, the patient had multiple comorbidities including hypertension, emphysema, 

and coronary artery spasm.  Antivenom was withheld because of the perceived risk of prior 

antivenom use, and the risk of administering epinephrine as treatment for hypersensitivity 

reaction in the setting of his medical comorbidities.  As indicated in this study, there are many 

reasons why antivenom can be withheld in rattlesnake envenomations. Administering 

antivenom is not without harm, and it is important to always weigh out risk vs. benefit. 

This study is limited in that it is a retrospective case review.  It is also possible that some 

patients experienced worse snakebite severity scores as RSEs can cause delayed coagulopathy, 

swelling, and further complications that are not seen on initial presentation.  However 9 out of 

17 left the hospital within 24 hours and were not followed. 
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Future Directions 

Although antivenom is the standard of care for RSEs, it can be withheld for various reasons as 

seen in this study.  The outcomes of moderate to severe envenomations were described in 17 

patients, which provided insight into what clinical and laboratory findings can be expected 

when RSEs are managed without antivenom.  However, in the future, a study conducted with a 

larger cohort of patients could provide additional findings and/or strengthen the data found in 

this study.  In addition, as this study was retrospective in nature, it would be interesting to 

conduct a prospective study where patients could be followed through their entire hospital stay 

in order to monitor their clinical course more carefully. 
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