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Executive Summary: 1 

Centruroides immune F(ab’)2 equine is venom specific antibody fragments of immunoglobulin G that bind and neutralize venom. 

Centruroides immune F(ab’)2 equine is FDA approved for the treatment of clinically significant signs of scorpion envenomation including loss of muscle control, roving or abnormal eye movements, slurring of speech, respiratory distress, difficulty with swallowing, excessive secretions or those symptoms that may increase risk for aspiration or compromise airway. 

Centruroides immune F(ab’)2 equine exhibits a mechanism of action similar to other available antivenom products. It is composed of F(ab’)2 fragments specific to the toxic venom of Centruroides scorpions.  These fragments target, bind, and neutralize the toxic venom. This promotes elimination and redistribution of the toxin from body tissues.

The use of Centruroides immune F(ab’)2 equine is predicated on identifying the clinically important symptoms of scorpion envenomation. At this time, the only alternative treatment for Centruroides envenomation is sedation and supportive care.  
A total of six trials were submitted and considered by the FDA during the drug review and approval process (Studies included primarily pediatric patients):
· One retrospective historical control trial was used to establish the clinical course of envenomation without rescue with antivenom.  This trial showed significant usage of benzodiazepine sedatives, as well as classical Centruroides respiratory and ambulatory distress caused by the envenomation and a mean time to discharge of 12.6 hours. 
· One large, open label study showing a mean time to discharge of 3.67 hours in patients given the scorpion antivenom versus 12.6 hours in the preceding historical cohort study in which patients received only supportive care following envenomation.1
· One, placebo-controlled trial in 15 pediatric subjects presenting within 5 hours of scorpion envenomation. Primary endpoint of “resolution of clinical syndrome” within 4 hours of antivenom was reported in all 8 patients receiving antivenom vs. only one of seven receiving placebo. Other endpoints such as serum venom levels (undetectable within 1 hour of antivenom-8/8 in antivenom vs. 1/7 in placebo group) and quantity of midazolam given were statistically in favor of the antivenom group. 
· Three open label trials (AL-02/04, AL-02/05, AL-06) in which the sponsors stated 100% of patients had an effective resolution of clinically important signs of envenomation by four hours after administration. 

No trial focused solely on the patient population within the VA healthcare system.  Historically, the two largest populations requiring treatment from Centruroides envenomation are pediatric (<18 years old) and elderly (>65 years old) populations.  An unpublished, uncontrolled, open label trial of 1425 subjects including 308 adults (>18 years old) demonstrated the mean time from infusion of Centruroides immune F(ab’)2 equine to symptoms resolution was 1.42 hours.

Centruroides immune F(ab’)2 equine is dosed by the whole number of vials until symptom resolution.  The approved dosage is three vials as soon as possible after symptoms are observed.  An additional vial may be administered every 30 to 60 minutes if symptoms remain.  The antivenom is available in one strength [120mg total protein (not more than 24mg per ml of protein) and not less than 150 LD50 (mouse) neutralizing units per vial] and is dosed by number of whole vials.  Average total number of vials required to complete treatment is 3.59.  No dosage adjustments were included in the prescribing information for patients with hepatic or renal impairment.  As per the manufacturer, the shelf life is of the product two years.
Safety data from five clinical trials support Centruroides immune F(ab’)2 equine has low rates of adverse events and is well tolerated. The most common adverse events reported in order of occurrence include: vomiting, pyrexia, rash, nausea, and pruritus. Those were experienced in ≤4.7% of patients in clinical trials.  There was a demonstrated risk of delayed allergic reactions, (ie. serum sicknesses) reported in 0.5% of patients.  Severe hypersensitivity reactions such as anaphylaxis have not been reported but have the potential to occur.  Considering that Centruroides immune F(ab’)2 equine contains equine products, caution should be used in patients with an equine allergy and also in those patients previously exposed to another equine antivenom/antitoxin since these individuals may be sensitized to equine proteins and might be at greater risk for severe hypersensitivity reactions.

Average treatment cost is $7820.40 for three vials and $10427.20 for four vials.
Use of Centruroides immune F(ab’)2 equine will be limited to areas in the southwestern United States with native populations of Centruroides scorpions. While no published, controlled trials support efficacy of Centruroides immune F(ab’)2 equine in adults, a single unpublished, uncontrolled, open label trial suggested efficacy and similar types and rates of adverse events in both adults and children. Given the clinical course of scorpion envenomation and the prolonged time to discharge with supportive care only in certain patients, Centruroides immune F(ab’)2 equine is an acceptable alternative or addition to supportive treatment in those patients with clinically important signs and symptoms of scorpion envenomation including but not limited to patients with loss of muscle control, roving or abnormal eye movements, slurring of speech, respiratory distress, excessive oral secretions and those symptoms that can increase the risk for aspiration or respiratory compromise.

Introduction1

Centruroides immune F(ab’)2 equine is the first FDA approved treatment for Centruroides (scorpion) species envenomation.  It is indicated for the treatment of the clinically important signs of scorpion envenomation. 

The purpose of this monograph is to evaluate evidence of safety, tolerability, effectiveness, and other pharmaceutical characteristics that are relevant to assess Centruriodes immune F(ab’)2 for possible addition to the VA national formulary; define its role in therapy; and to identify parameters for its practical use in the VA. 
Pharmacology/Pharmacokinetics1

Pharmacology1:

Centruroides immune F(ab’)2 equine is composed of antibodies (IgG) directed towards the venom toxins of Centruroides scorpions.  The Centruroides venom toxin is bound by Centruroides immune F(ab’)2 equine, thereby facilitating elimination of the toxin from the body.  

Pharmacokinetics1:

To examine the pharmacokinetics of Centruroides immune F(ab’)2, eight healthy volunteers (age 17 to 26, two females and six males) were administered a parental dose of 47.5 mg of Centruroides immune F(ab’)2.  Blood samples were collected for 21 days, at which point the pharmacokinetic parameters (Table 1) were estimated using non-compartmental analysis.

Table 1
Pharmacokinetics of Centruroides Immune F(ab’)21

	
	Mean + SD

	Half life (hrs)
	159 ± 57

	Volume of distribution (L)
	13.6± 5.4

	Area under the curve (ug x hr/ml)
	706 ± 352

	Clearance (ml/min)
	1.39 ± 0.64


FDA Approved Indication(s) and Off-label Uses1

Centruroides immune F(ab’)2 equine is an antivenom approved for the treatment of clinically important signs of Centruroides scorpion envenomation. These signs may include but are not limited to loss of muscle control, roving or abnormal eye movements, slurring of speech, respiratory distress, excessive oral secretions and those symptoms that can increase the risk for aspiration or respiratory compromise.
Current VA National Formulary Alternatives

None

Dosage and Administration1

After clinically important signs and symptoms of Centruroides envenomation are observed, the following doses should be administered as soon as possible:

Initial dose is three vials. Each vial is reconstituted with 5 ml of normal saline for injection and mixed by swirling gently.   Combine the three prepared vials and dilute further to a total volume of 50 ml with normal saline.  Infuse intravenously over 10 minutes.  Observe patient for 60 minutes after administration for clinical improvement.

If clinical improvement is not realized, additional doses may be administered.  Additional vials can be reconstituted using 5 ml sterile normal saline and mixed by gently swirling. Then, further diluted with sterile normal saline to a total volume of 50 ml and infused intravenously over 10 minutes one vial at a time at intervals of 30 to 60 minutes until clinically important signs of envenomation have resolved.  

Partially used vials should be discarded.

No maximum dosage is stated in the manufacturer prescribing information. 
Dosing considerations for pediatric or geriatric (>65 years) populations or those patients with renal or hepatic impairment were not provided by the manufacturer.
Shelf life for the Centruroides immune F(ab’)2 is two years (personal communication with manufacturer).
Efficacy2 

Efficacy Measures

Resolution of clinically important systemic signs and symptoms (ocular motor manifestations, flailing extremities, respiratory distress or compromise), venom serum levels, average benzodiazepine usage and time from admission to discharge were monitored for efficacy.
Summary of efficacy findings2 

· A total of six trials were submitted and considered by the FDA during the drug review and approval process. Only one study was a prospective, randomized, double-blind, controlled trial (Table 2).4 Four of the trials were unblinded, lacked a control group and were limited primarily to pediatric patients.2 Data from one retrospective study helped to establish the clinical course of scorpion envenomation in children managed with supportive care without the use of Centruroides immune F(ab’)2 equine and served as the historical control.6
· One retrospective historical control trial was used to establish the clinical course of envenomation without rescue with antivenom. This trial showed significant usage of benzodiazepine sedatives, as well as classical Centruroides respiratory and ambulatory distress due to envenomation and a mean time to discharge of 12.6 hours.6 (Table 3) 

· One large (n=1425), unpublished open label study showed a mean time to discharge of 3.67 hours in patients given the scorpion antivenom versus 12.6 hours in the preceding historical control in patients receiving only supportive care following envenomation.1
· In three open label trials (AL-02/04, AL-02/05, AL-06) the sponsors stated 100% of patients had effective resolution of clinically important signs of envenomation by four hours after administration (Table 4).
Table 2 Prospective, Randomized, Double-Blind, Controlled Trial in Pediatric Patients

	Al-02/03 

 n=17
	Centruroides Immune F(ab’)2 Equine
	Control
	p-value/95% C.I.

	Resolution of symptoms at four hours

	8/8 (100%)
	1/7 (14.3%)
	85.7% (35.6-99.64%)

	Midazolam consumption from treatment to discharge
	Mean- 0.1mg/kg

Min,Max- 0.0-0.2mg/kg
	Mean- 4.6mg/kg

Min,Max- 0.1-16.7mg/kg
	

	Serum venom levels at one hour


	Mean- 0.00 (0.00)
	Mean- 2.65 ng/ml (3.03)
	


Table 3 Historical Control: Establishment of Natural History of Scorpion Envenomation 

	Envenomation Characteristics - AL-03/06
	Patients n=97

	Pulmonary edema
	2.1% (2)

	Incoordinate ventilator efforts
	2.1% (2)

	Upper airway compromise
	8.2% (8)

	Pulse oximeter <90%
	4.1% (4)

	Other respiratory compromise
	21.6% (21)

	Any respiratory compromise (outside of edema)
	29.9% (29)

	Abnormal eye movement
	74.2% (72)

	Thrashing of limbs
	94.8% (92)

	Loss of ability to ambulate
	9.3% (9)

	Fasciculation
	7.2% (7)

	Any agitation
	97.9 (95)


Table 4 Open-Label, Confirmatory Clinical Trials in Adults and Pediatric Populations 
	AL-02/04

AL-02/05

AL-02/06

n=101
	Time of Envenomation Resolution
	Duration of Hospitalization


	Venom Serum Levels that were Reduced by 90% 

	Study patients
	4 hours (98%)

1to 2 hours (88%)
	Mean = 4 hours

>6 hours (12%)


	
93% within one hour of treatment


For further details on the efficacy results of the clinical trials, refer to Appendix: A Clinical Trials (page 9).

Adverse Events (Safety Data)
Deaths and Other Serious Adverse Events1,2

No deaths or serious adverse drug events resulting in discontinuation were reported.  Cumulative data from clinical trials revealed that 2.2% (34 individuals) of patients experienced a total of 39 severe adverse reactions (respiratory distress, aspiration, hypoxia, ataxia, pneumonia and eye swelling).  Due to the nature of the adverse effects and the recent envenomation of Centruroides toxin, it is impossible to discern what precipitated these events or the role of concomitant factors.

Common Adverse Events1

Vomiting (4.7%), pyrexia (4.1%), rash (2.7%), nausea (2.1%), and pruritus (2.0%) were the most commonly experienced events in clinical trials.

Other Adverse Events1, 2

Headache, rhinorrhea, myalgia, fatigue, cough, diarrhea, and lethargy were experienced at rates ≤2% in clinical trials.  Chest tightness, palpitations, rash, and pruritus have been identified post market approval. The rates of these post-market adverse events are unknown due to voluntary reporting and unknown numbers of patients exposed.
Data are limited on adverse event rates in the elderly (>65 years old) population.  In clinical trials a total of seventy-seven elderly patients received Centruroides immune F(ab’)2 equine.  Similar efficacy and safety were experienced in this age group as compared to younger trial participants.2 
Tolerability1

Centruroides immune F(ab’)2 equine was well tolerated given the evidence presented in the historical control trial with envenomation and treatment with supportive care only. 

For further details on the safety results of the clinical trials, refer to Appendix: A Clinical Trials (page 9).
Precautions/Contraindications1

Precautions

Severe hypersensitivity reactions could occur, including anaphylaxis.  If an anaphylactic reaction occurs during administration, stop infusion and administer supportive medical care (epinephrine, corticosteroids, and diphenhydramine).  Patients are at greatest risk if they have a history of a horse protein allergy, previous exposure, or sensitization to equine antivenom/antitoxins. 

Delayed allergic reactions (serum sicknesses) have been reported in clinical trials at a rate of 0.5%.  Patients should be monitored for signs and symptoms such as rash, fever, myalgia, and arthralgia and treated when required.

As with all equine-based products, there is a risk of transmission of infectious agents from equine to human users. 

Local reactions and generalized myalgias can be seen with injectables that utilize cresol in the manufacturing process such as centruroides immune F(ab’)2 equine.
Contraindications

None

Sentinel Events

There have been no sentinel events reported in association with Centruroides immune F(ab’)2, equine.

Look-alike / Sound-alike (LA / SA) Error Risk Potential
As part of a JCAHO standard, LASA names are assessed during the formulary selection of drugs.  Based on clinical judgment and an evaluation of LASA information from four data sources (Lexi-Comp, USP Online LASA Finder, First Databank, and ISMP Confused Drug Name List), the following drug names may cause LASA confusion:
LA/SA for generic name Centruroides Immune F(ab’)2 Equine:  
Crotalidae Polyvalent Immune Fab (Ovine), 
Fabb (folic acid, cyanocobalamin, pyridoxine), 
Fabrazyme
LA/SA for trade name Anascorp:  

Anaspaz

Drug Interactions1

Drug-Drug Interactions

No studies to evaluate potential interactions have been undertaken for Centruroides immune F(ab’)2 equine.

Acquisition Costs

Table 5: Federal Supply Schedule Acquisition Costs

	Drug
	Initial Treatment (3 vials)
	Additional Vials
	Average Cost per Treatment

	Centruroides immune F(ab’)2 equine

	$7820.40 initial dosage
	$2606.80 per vial
	$7820.40 three vials (48.1%)

$10427.20 four vials (36%)




Prices as of 1-5-12
Pharmacoeconomic Analysis

No pharmacoeconomic analysis is currently available for Centruroides immune F(ab’)2 equine.

Conclusions

Centruroides immune F(ab’)2 equine was approved by the FDA in August, 2011 for the treatment of clinically important signs of scorpion envenomation. It is composed of F(ab’)2 fragments specific to the toxic venom of centruroides scorpions and exhibits a mechanism of action similar to other available antivenom products. These fragments target, bind, and neutralize the scorpion venom and promote elimination and redistribution of the toxin from body tissues.

The use of Centruroides immune F(ab’)2 equine is predicated on identifying the clinically important signs and symptoms of envenomation.  The dose (number of vials) of Centruroides immune F(ab’)2 equine  is dependent upon resolution of symptoms. It is a unique entity with no similar alternatives available on the VA formulary.

The clinical trials (n=6) of Centruroides immune F(ab’)2 equine show efficacy (resolution of clinically important signs of envenomation) for the treatment of scorpion envenomation when compared to placebo/supportive care. Only one controlled trial of Centruroides immune F(ab’)2 equine has been conducted consisting of fifteen pediatric patients that presented for treatment within five hours of scorpion envenomation. This trial demonstrated a significant reduction of blood venom levels and full resolution of clinical symptoms by four hours post dose versus supportive care with midazolam. These results are supported by four open label trials consisting of 1525 total patients that suggest a shortened duration of symptoms with reduced hospitalization time. 

Currently, the only alternative treatment for Centruroides envenomation is sedation and supportive care.  In those individuals with clinically important signs and symptoms of Centruroides envenomation, hospitalization may be necessary until symptoms resolve. One unpublished, large open label clinical study displayed a mean time to discharge of 3.67 hours in patients receiving the scorpion antivenom.  This is compared to an observed historical control of 12.6 hours in patients receiving only supportive care following envenomation.

Safety data from five clinical trials support Centruroides immune F(ab’)2 equine has low rates of adverse events and is well tolerated. Adverse events reported in order of occurrence include: vomiting, pyrexia, rash, nausea, and pruritus. There was a demonstrated risk of delayed allergic reactions, (ie. serum sicknesses) reported in 0.5% of patients. Severe hypersensitivity reactions such as anaphylaxis have not been reported but have the potential to occur. Considering that Centruroides immune F(ab’)2 equine contains equine products, caution should be used in patients with an equine allergy and also in those patients previously exposed to another equine antivenom/antitoxin since these individuals may be sensitized to equine proteins and might be at greater risk for severe hypersensitivity reactions.
No trial focused solely on the patient population within the VA healthcare system.  Historically the two largest populations requiring treatment from Centruroides envenomation are pediatric (<18 years old) and elderly (>65 years old) populations.  An unpublished, open label trial of 1425 subjects including 308 adults (>18 years old) demonstrated the mean time from infusion of Centruroides immune F(ab’)2 equine to symptom resolution was 1.42 hours.

Use of Centruroides immune F(ab’)2 equine will be limited to areas in the southwestern United States with native populations of Centruroides scorpions.  While no published trials support efficacy of Centruroides immune F(ab’)2 equine in adults, unpublished, open label trails have suggested efficacy and similar rates and types of adverse event in both adults and children.  Given the clinical course of scorpion envenomation and the prolonged time to discharge with supportive care only in certain patients, Centruroides immune F(ab’)2 equine is an acceptable alternative or addition to supportive treatment in those patients with clinically important signs and symptoms of scorpion envenomation including but not limited to loss of muscle control, roving or abnormal eye movements, slurring of speech, respiratory distress, excessive oral secretions and those symptoms that can increase the risk for aspiration or respiratory compromise.
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Appendix: A Clinical Trials

A literature search was performed on PubMed/Medline (1966 to January 2012) using the search terms < centruroides immune F(ab’)2 equine > and < Anascorp >. The search was limited to studies performed in humans and published in English language. Reference lists of review articles and the manufacturer’s AMCP dossier were searched for relevant clinical trials. All randomized controlled trials published in peer-reviewed journals were included.

Trial 1  

	Citation
	Boyer, Leslie V. M.D., Andreas A. Theodorou, M.D.,et al. (2009) Antivenom for Critically Ill Children with Neurotoxicity from Scorpion Stings. N Engl J Med. 360:2090-8.



	Study Goals
	Evaluate the efficacy of centruroides immune F(ab’)2 equine compared with placebo for treatment in children 6 months to 18 years of age admitted to a pediatric intensive care unit with clinically significant signs of scorpion envenomation.


	Methods
	Study Design: 

· A prospective, randomized, double blind, placebo controlled trial 

Study Groups:  

· Received intravenous centruroides immune F(ab’)2 equine plus midazolam as needed for supportive care.

· Received intravenous placebo plus midazolam as needed for supportive care.

· Midazolam dosing in both groups:  0.05-0.2 mg/kg  and titrated to relieve patient agitation.
Efficacy/Outcome Measures:

· Primary outcome:
· Resolution of the clinical syndrome within 4 hours after infusion of the study drug. 
· Clinical symptoms include:
· Abnormal eye movements

· Thrashing of limbs

· Loss of ability to ambulate

· Muscle fasciculations

· Pulmonary edema 

· Abnormal ventilatory effort

· Upper airway compromise

· Hypoxemia O2 sat <90% on O2
· Secondary outcomes:
· Cumulative dosage of midazolam for agitation
· Plasma venom levels at 1 and 4 hours. Microbiological outcome at TOC

· Laboratory assessments:

· An enzyme-linked immunosorbent assay was used for the measurement of antigens to centruroides scorpion venom in humans plasma samples
Data Analysis:

· Primary clinical efficacy end point significance was determined with the use of a two-tailed Fisher’s exact test. 

· Presence or absence of detectable venom which was analyzed using a two-tailed Fisher’s exact test
· Midazolam dosage, the study groups were compared with a Wilcoxon rank-sum test.

· Average venom levels were compared with the use of the Wilcoxon rank-sum test.


	Criteria
	Inclusion Criteria:

· Children 6 months to 18 years of age
· Systemic neurotoxic symptoms resulting from scorpion envenomation
· Admission to pediatric ICU within 5 hours of scorpion sting
· Systemic toxic effects including one or more of the following: 

· Characteristic neuromotor agitation with wild flailing of extremities,

· Oculomotor manifestations

· Respiratory compromise

Exclusion Criteria:

· Other medical conditions involving neuromotor hyperactivity 

· Allergy to horse serum


	Results
	Enrollment:

· 15 total patients randomized  

· 8 Patients to receive centruroides immune F(ab’)2 equine

· 7 to receive placebo

· Trial was conducted:

· May 2004 –October 2005

Baseline Characteristic

Centruroides immune F(ab’)2 equine

8

Placebo

7

Age

(Mean years + SD)

2 + 2

4 + 3

Weight

(Mean kg )

(Range kg)

11.9

8.7-20

16

8.3-42

Race

White 

Hispanic 

African American 

Native American 

3

3

1

1

4

1

1

1

Clinical Outcomes

Variable

Centruroides immune F(ab’)2 equine

N=8

Placebo

N=7
P Value

Clinical Signs of Neurotoxic Effects
At base line

8

7

1 Hour

4

7

0.08

2 Hours

1

6

0.01

4 Hours

0

9

0.001

Cumulative Midazolam Dose mg/kg

1 Hour

0.07

0.32

0.27

2 Hours

0.07

0.66

0.02

4 Hours

0.07

1.77

0.01

At Discharge

0.07

4.61

0.01

Mean Plasma Venom Levels ng/ml

Patients with Detectable Level at Baseline

7/8

5/6

1

Baseline

7.1

6.6

0.38

1 Hours

0

2.7

0.005

4 Hours

0

1.8

0.03

Adverse Reactions:
· Two patients in the treatment group had mild adverse reactions. Mild vomiting and diarrhea was reported in one treatment recipient a few days after treatment. Vomiting alone was reported 6 days after treatment in another patient. 

	Conclusion
	· Centruroides immune F(ab’)2 equine is an effective treatment for the relief of scorpion envenomation.
· Centruroides immune F(ab’)2 equine  relieves symptoms and reduces venom levels versus supportive care alone. 

	Critique
	Strengths:

· Treatment resulted in excellent efficacy compared to placebo.

· Primary endpoint results were statistically significant. 

Limitations:

· Population size was limited and not adequate to assess safety.
 


Trial 2
	Citation
	Boyer, Leslie (2010) Open Treatment Protocol for Use of Anascorp™ in Patients with Scorpion Sting Envenomation (Study not Published)


	Study Goals
	Evaluate the safety of intervenes centruroides immune F(ab’)2 Equine in treatment of  patients one  months to 90 years of age.



	Methods
	Study Design: 

· A prospective, open labeled, uncontrolled trial 

Study Group:  

· Patients received intravenous centruroides immune F(ab’)2 equine 

Safety/Outcome Measures:

· Primary outcome:
· Presence of adverse events immediately after administration, 24 hours after administration, and 14 days after treatment with  intervenes centruroides immune F(ab’)2 equine

· Secondary outcomes:
· Time to resolution of symptoms of envenomation
· Abnormal eye movements

· Thrashing of limbs

· Increasing secretions 

· Respiratory distress  

Monitoring:

· Patients were monitored during hospitalization then interviewed 24 hours and 14 days after treatment with centruroides immune F(ab’)2 equine


	Criteria
	Inclusion Criteria: 
· Males and females of any age presenting for emergency treatment with clinically important systemic signs of scorpion sting envenomation

· Devoid of known allergy to horse serum 

Exclusion Criteria:

· Known allergy to horse serum 



	Results
	Enrollment:

· 1425 patients were enrollment  

Subjects Enrolled

> 18 Years Old

0-18 Years Old

Number of Subjects

307

1118

· Trial was conducted:

· May 2005 –September 2010

Dosages received:

· Average patient received 3.59 vials of centruroides immune F(ab’)2 equine

· 48.1% of patients received 3 vials of centruroides immune F(ab’)2 equine

· 36% of patients received 4 vials of centruroides immune F(ab’)2 equine

Saftey:

Treatment Emergent Adverse Events (TEAEs)

Type of event

Percent of subjects

n=1425
Any TEAE

28%

Any TEAE in patients <18

27%

Any TEAE in patients >18

31.6%

Vomiting

4.7%

Fever

4.1%

Rash

2.8%

Headache & Rhinorrhoea

2.0%

Myalgia

1.7%

Fatigue

1.6%

Sever Adverse Reactions and discontinuation:
· 2.2% of subjects reported a TEAE that was determined to be severe. This rate was higher in pediatrics patients 2.4% versus 1.3% in adults.

· Serious adverse events reported included: stridor, lethargy, intubation, eye swelling, vomiting, mental status changes, increased lipase, and dehydration 

· 0.2% of subjects had an acute hypersensitivity reaction. 0.9%(13) of  patients had a possible serum sickness, eight of which had a confirmed type III immune response. The remaining five were thought to be of non treatment origins. 

· No death or discontinuation of the study was reported. 
Efficacy:

· Efficacy results were reported in 1396/1425 subjects.

· Mean time from centruroides immune F(ab’)2 equine infusion until resolution of symptoms was 1.42 hours 
· Patients averaged 3.67 hours of hospitalization. This was decreased compared to a historical control averaging 12.6 hours of hospitalization.

	Conclusion
	· Centruroides immune F(ab’)2 equine is linked to substantial rate of side effects; however, they are mainly considered mild. 

· While not common the chief safety concern with this medication is patients having an allergic response. 
· Centruroides immune F(ab’)2 equine did show improved effectiveness versus a historical control at decreasing hospital stays. 

	Critique
	Strengths:

· Population size of this study was adequate to assess the safety profile of centruroides immune F(ab’)2 equine.  

· Safety was analyzed during the admission and was followed up 14 days after administration. 

Limitations:

· Trial was unblinded and uncontrolled 

· Efficacy assessment was not clearly defined 

· The majority of the population was pediatric 

· Study was not published

 


Trial 3

	Centruroides immune F(ab’)2 Equine was studied in three open labeled controlled trails. The results of these trials are combined. None of the following trials were published. Alacramyn is the brand name of centruroides immune F(ab’)2 equine in Mexico.

	Citation
	Open Label, Confirmatory, Controlled Clinical Study of Alacramyn in Adult Patients with Scorpion Sting Envenomation AL-02/04

	Citation
	Open Label, Confirmatory, Controlled Clinical Study of Alacramyn in Pediatric Patients with Scorpion Sting Envenomation AL-02/05

	Citation
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	Study Goals
	Evaluate the efficacy of intravenous centruroides immune F(ab’)2 equine in patients presenting for emergency treatment of systemic signs of scorpion envenomation.

	Methods
	This study evaluated patients presenting for emergency care with a diagnosed scorpion envenomation in the previous 5 hours. Patients were to receive intravenous infusion of centruroides immune F(ab’)2 equine. Outcomes assessed in this study were resolution of symptoms and duration of hospital stay.  

	Results
	One hundred total patients enrolled in all 3 trials. On average, patients received centruroides immune F(ab’)2 equine 2.2 hours after envenomation. Resolution of envenomation syndrome had occurred in 88% and 98% of patients at 2 and  4 hours, respectively.  Only 12% patients had a total hospital stay of greater than 6 hours.   

	Conclusion
	Although this trial did not directly compare centruroides immune F(ab’)2 equine

to any other treatment options, time to resolution of symptoms and total duration of hospital stay are both decreased compared to previous standard of care being supportive care with midazolam.

	Critique
	· The evidence from the individual studies is not available

· There was no control group
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