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Executive Summary
Indications: Ecallantide (Kalbitor®), a plasma kallikrein inhibitor, is indicted for the treatment of acute attacks of hereditary angioedema (HAE) in patients > 16 years of age.
Efficacy: In two randomized, double-blind, placebo-controlled trials (EDEMA3, EDEMA4) of patients presenting within 8 hours of acute symptoms of HAE, ecallantide 30 mg subcutaneously improved the endpoints of change from baseline in the mean symptom complex severity score (0=normal; 1=mild; 2=moderate; 3=severe) compared to placebo  (EDEMA3: median -1.0 [mean -0.88] vs. -0.5 [-0.51], P=0.01; EDEMA4: median -1.0 [mean -0.8] vs.0 [ -0.4], P=0.01) and the change from baseline in treatment outcome score (100=significant improvement; 50=improvement; 0=same; -50=worsening; -100=significant worsening) compared to placebo (EDEMA3: median 50.0 [mean 46.8] vs. 0 [21.3], P=0.004; EDEMA4: median 50.0 [mean 53.4] vs. 0 [8.1], P=0.003); both endpoints evaluated at 4 hours post treatment.  The effect of treatment with ecallantide was maintained through 24 hours. 
Safety:  The product information for ecallantide includes a Boxed Warning for anaphylaxis; occurring in 2.7% of 187 patients treated with ecallantide subcutaneously.  It has been reported that 7.4% of patients developed anti-ecallantide antibodies, which may increase the risk for hypersensitivity reactions.  The most frequently occurring adverse events  in patients receiving ecallantide included headache, nausea, fatigue, diarrhea, upper respiratory tract infection, injection site reactions, nasopharyngitis, vomiting, pruritus, upper abdominal pain, and pyrexia. 
Dose: Ecallantide should be administered as a dose of 30 mg (available as three single use vials of 10 mg/mL), administered as three subcutaneous injections of 10 mg/mL into the skin of the abdomen, thigh, or upper arm.  The three injections may be at the same or different locations of the abdomen, thigh, or upper arm but should be separated by at least 2 inches and not in the location of the site where the attack is occurring.  If the HAE attack continues despite the initial 30 mg dose ecallantide, an additional dose may be administered (same instructions apply) within 24 hours.
Conclusions: Ecallantide 30 mg, administered as three subcutaneous injections, was found to be effective in the treatment of acute HAE attacks as evaluated by a greater improvement from baseline in two patient-reported outcome measures (e.g., mean symptom complex severity score and treatment outcome score) compared to placebo.  Treatment with ecallantide is reported to be well-tolerated, with a similar percentage of patients experiencing a treatment related adverse event as placebo.  Due to the concerns of hypersensitivity reactions, ecallantide should be administered by a healthcare professional with medical support available for the management of anaphylaxis and HAE and would therefore not be appropriate for self-administration until additional safety data are available.  Since ecallantide is not derived from human plasma as is C1 esterase inhibitor, there is no concern for viral transmission.  However, ecallantide is a recombinant protein and seroconversion to anti-ecallantide antibodies has been reported, which may occur more frequently with increased exposure to the drug.  In patients with HAE, treatment with ecallantide has not been compared to other therapies used for acute HAE attacks (e.g., C1 esterase inhibitor, fresh frozen plasma), and different efficacy parameters were used in the clinical trials.  Therefore, selection of therapy for acute HAE attacks should take into consideration previous response, adverse effects, route of administration, and cost.  Ecallantide has not been studied for short or long-term prophylaxis, or on-demand therapy in HAE, or in angioedema other than HAE. 
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Introduction1-6
Ecallantide (Kalbitor®, Dyax Corp) is a plasma kallikrein inhibitor, approved by the FDA December 1, 2009 for the treatment of acute attacks of hereditary angioedema (HAE) in patients > 16 years of age.1

Hereditary angioedema is an autosomal dominant disorder caused by a deficiency in functional C1 inhibitor that has been estimated to affect approximately 1 in 50,000 persons (there are estimated to be approximately 6,000 patients in the United States with HAE).  Typically, patients first present with symptoms in early childhood, with continued attacks for the duration of their lives.  The frequency of attacks is variable, occurring on average every 1 to 2 weeks.  Some patients will rarely experience an attack while others have them on a more frequent basis.2
The most common location for an acute attack is the skin or abdomen, with attacks of the skin most commonly involving the extremities, then face, genitals, and chest/neck.  Symptoms may include swelling (most common in the hands, feet, arms, legs, and abdomen; less frequently involving the oropharynx) and a nonpruritic rash; often associated with tingling prior to the appearance of symptoms.  Swelling may worsen over the first 24 hours then diminish over the next 2 to 3 days.  Symptoms associated with the abdomen also include pain, nausea, vomiting, and hypotension due to a shift in fluid.  Death has occurred with laryngeal angioedema.  Triggers may include stress or trauma, including surgical or dental procedures; although, attacks may occur without a precipitating factor.2   Diagnosis can be made in a patient with a history of recurrent angioedema, and abdominal pain without urticaria.  Measurement of C4 levels can be used to rule-out HAE, since nearly all patients with HAE will have decreased levels.  Further testing may be conducted to evaluate the antigenic or functional C1 inhibitor level to determine the HAE type.2,3   Patients with HAE have a mutation in the C1 inhibitor gene and may be classified into type I (85% of patients) or type II (15%), the two main types of HAE that result in reduced levels of antigenic (type I) and functional (type I and II) levels of C1 inhibitor.  Another type of familial angioedema has been described, primarily involving women during pregnancy or who received estrogen therapy (although, this form has also been found in men), that present with normal levels of antigenic and functional C1 inhibitor.2 

Management of HAE includes recognition and avoidance of potential triggers, treatment of acute symptoms, and short and long-term prophylaxis.2-5 For the management of significant acute HAE attacks, use of C1 inhibitor has been recommended.2-5  Ecallantide, a kallikrein inhibitor has recently been approved by the FDA for treatment of acute HAE attacks.1,4  Fresh frozen plasma that contains C1 inhibitor has also been used for acute attacks although it is controversial as to whether treatment with fresh frozen plasma can exacerbate symptoms in some patients due to the potential for bradykinin production.2,3,6  Symptom control includes narcotic analgesics for abdominal pain, antiemetics, and hydration.  Intubation may be necessary in patients with oropharyngeal involvement if closure of the airway occurs.2  
Pharmacology/Pharmacokinetics1,7,8 
C1 inhibitor is found in human blood and is a serine protease inhibitor that is involved in the regulation of the complement and intrinsic coagulation or contact system pathway, as well as the fibrinolytic system.  C1 inhibitor forms a complex with the protease causing inactivation.  C1 inhibitor helps regulate activation of the contact system, by inactivation of coagulation factor XIIa and kallikrein, preventing the conversion of High Molecular Weight (HMW) kininogen to bradykinin, which is thought to be responsible for the symptoms associated with HAE and increased vascular permeability.  When there are low levels of functional C1 inhibitor, as in HAE, activation of the above pathways is not regulated.2  
Ecallantide is a recombinant protein produced in Pichia pastoris (P pastoris) yeast cells.  It is a selective, reversible inhibitor of plasma kallikrein that binds to kallikrein, decreasing the conversion of HMW kininogen to bradykinin, reducing the symptoms of acute HAE.1 
	Pharmacokinetic Parameters
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	Ecallantide 30 mg SC
	3017+402
	586+106
	2-3
	153+20
	26.4+7.8
	2.0+0.5


SC=subcutaneously; AUC=Area Under the Curve; Cmax=maximum plasma concentration; Tmax=Time to Cmax; CL=Plasma clearance; Vd=Volume of distribution 
FDA Approved Indication1
Ecallantide (Kalbitor®, Dyax Corp.) is a plasma kallikrein inhibitor, approved for the treatment of acute attacks of HAE in patients > 16 years of age.1  
Potential Off-Label Uses1,7
This section is not intended to promote any off-label uses.  Off-label use should be evidence-based. See VA PBM-MAP and Center for Medication Safety’s Guidance on “Off-label” Prescribing (available on the VA PBM Intranet site only).

Data are not available for the use of ecallantide for long-term prophylaxis, on-demand therapy, or short-term prophylaxis in patients with HAE.  Ecallantide is currently being studied for treatment of patients with angiotensin-converting enzyme inhibitor (ACEI)-induced angioedema and is not recommended until clinical trial results are available demonstrating benefit for this indication.
Current VA National Formulary Alternatives2,5
There are currently no VA National Formulary agents available that are indicated for the management of acute HAE.  
The attenuated androgens (e.g., danazol) and antifibrinolytics (e.g., aminocaproic acid) are listed on the VA National Formulary and have been used in the management of acute HAE attacks, but due to the longer onset of action, are not typically recommended for treatment of acute attacks if other treatment options are available.
Dosage and Administration1,7 
General Recommendations: Ecallantide is available in a carton that includes three 10 mg/mL single-use vials.  Ecallantide should be protected from light and stored in the refrigerator at 36°F to 46°F (2°C to 8°C); if the vials are removed from the refrigerator, they should be kept at below 86°F (30°C) and used within 14 days or returned to the refrigerator.  The solution should be colorless and clear and should not be used if any particulate material is visible or if the solution appears cloudy or is discolored.  Aseptic technique should be used for administration.  The contents of one 1 mL vial should be withdrawn into a syringe using a large bore needle; the needle should then be changed to one used for subcutaneous (SC) injection (27 gauge recommended).  The contents of the syringe should be administered into the skin of the abdomen, thigh, or upper arm by SC injection.  The procedure is to be repeated two additional times to administer a total dose of 30 mg (three 10 mg/mL single use vials).  The three injections may be at the same or different locations of the abdomen, thigh, or upper arm but should be separated by at least 2 inches and not in the location of the site where the attack is occurring.  If the HAE attack continues despite the initial 30 mg dose ecallantide, an additional dose may be administered (same instructions apply) within 24 hours. 
Recommended Dose  for Treatment of Acute HAE Attacks
	Availability
	Dose

	Ecallantide 10 mg/mL single dose vials
	30 mg SC (three 10mg/mL injections), may repeat X 1 within 24 hours


Product Access
Ecallantide (Kalbitor®) is available through a single specialty pharmacy distributor.  For more information refer to http://www.kalbitor.com/patient/access-program.html.
Efficacy7,9-11
A literature search was performed on PubMed/Medline using the search terms ecallantide and hereditary angioedema through 06 Aug 2010.  The search was limited to clinical trials in humans that were published in the English language.  Reference lists of review articles were searched for relevant clinical trials.  All controlled trials published in peer-reviewed journals evaluating treatment with ecallantide SC in patients with hereditary angioedema in other than healthy subjects were included.  Two Phase III clinical trials that evaluated ecallantide SC in the treatment of patients presenting with an acute attack of HAE (EDEMA39, EDEMA410) met these criteria and are discussed below (details provided in the Appendix).  One published Phase II trial evaluating ecallantide administered by intravenous (IV) injection will not be reviewed.11    
Efficacy Measures (Published Clinical Trials)9,10
Primary Endpoint

· Treatment outcome score (TOS) at 4 hours after initial treatment9 

· Change from baseline in mean symptom complex severity (MSCS) score at 4 hours post treatment10 

Secondary and Other Endpoints

· Change from baseline in MSCS score at 4 hours post treatment9 

· TOS at 4 hours after initial treatment10 

· Change from baseline in MSCS score and TOS at 24 hours after initial treatment9,10
· Time to significant improvement in overall response9
· Time to sustained improvement (> 45minutes) within 4 hours after treatment9 

· Percent of patients with significant response maintained through 24 hours10
· Percent of patients with TOS > 70 or > 50 4 hours after initial treatment10
· Need for open-label ecallantide10
Clinical Trial Data7,9,10
The efficacy and safety of ecallantide 30 mg SC was evaluated in a phase III randomized, double-blind, placebo-controlled trial (EDEMA3) of 72 patients with documented HAE, with acute symptoms of any anatomic location that were of moderate to severe intensity , and who presented within 8 hours of the attack.  If severe upper airway compromise (SUAC) occurred within 4 hours, patients could receive an open-label dose of ecallantide 30 mg SC; patients received additional treatment (e.g., fluids, pain relievers) during the 24 hours after study drug treatment as determined by the provider.  Patients were evaluated during the 4 hours after initial treatment, and were seen for follow-up at 7, 30, and 90 days.9
Another randomized, double-blind, placebo-controlled trial (EDEMA4) evaluated ecallantide 30 mg SC in 96 patients with type I or II HAE, with acute symptoms of HAE of any anatomic location that were of moderate to severe intensity, and who presented within 8 hours of the attack.  If SUAC occurred within 4 hours, patients could receive an open-label dose of ecallantide 30 mg SC and standard care; or if symptoms did not improve, resolve completely, or relapsed within 4 to 24 hours after the initial dose, patients could receive a single open-label dose (dose B) of ecallantide 30 mg SC and standard care.  Patients could be discharged 4 hours after initial treatment, were contacted by phone at 2 days, and returned for a follow-up visit at 7 days.10
For both trials, a moderate attack included symptoms that adversely affected the patient’s activities of daily living (ADL) and for which treatment was sought; a severe attack was defined as necessary treatment due to the patient’s inability to perform ADLs due to their symptoms.  Patient reported symptoms by affected location were identified at baseline and scored using the MSCS according to the following scale: 0=normal; 1=mild; 2=moderate; 3=severe.  Symptoms were again rated at 4 and 24 hours post initial treatment.  The endpoint evaluation was the change from baseline in MSCS score at 4 hours post treatment.  Another patient-reported endpoint was the TOS at 4 hours after initial treatment.  The TOS was a measure combining three elements of an acute HAE attack including identification of the symptom complex, evaluation of the severity of each symptom complex at baseline (scored as per the MSCS scale), and an evaluation of response of each symptom complex after treatment (scored as: 100=significant improvement; 50=improvement; 0=same; -50=worsening; -100=significant worsening).  Additional endpoints included the change from baseline in MSCS score and TOS at 24 hours after initial treatment.  In EDEMA3, the time to significant improvement in overall response and time to sustained improvement within 4 hours after treatment were also evaluated.  The percent of patients with significant response maintained through 24 hours, the percent of patients with a TOS > 70 or > 50 4 hours after initial treatment, and need for open-label ecallantide were evaluated in EDEMA4.9,10
In EDEMA3, there was a greater improvement in the primary endpoint of TOS (ecallantide: median 50.0 [interquartile range or IQR 0 to 100], mean 46.8 [standard deviation or SD 59.34] vs. placebo: median 0 [IQR 0 to 100], mean 21.3 [SD 69.04]; P=0.004) and greater decrease from baseline in the secondary endpoint MSCS score at 4 hours (ecallantide: median -1.0 [IQR -1.5 to 0], mean -0.88 [SD 1.11] vs. placebo: median -0.5 [IQR -1.0 to 0], mean -0.51 [SD 0.68]; P=0.01) with ecallantide compared to placebo.  Patients treated with ecallantide had a shorter median time (minutes) to onset of significant improvement compared to placebo (165.0 [50% patients] vs.  > 240 [33% patients]; P=0.14) and less time to onset of sustained improvement (67.0 [69% patients) vs. 165.0 [50% patients]; P=0.08).  The change from baseline in MSCS and TOS at 24 hours was improved with ecallantide compared to placebo with the results as follows: MSCS (ecallantide -0.87 [1.14] vs. placebo -0.46 [1.07]; P=0.04); TOS (ecallantide 44.3 [70.4] vs. placebo -0.5 [87.9]; P=0.007).9
In EDEMA4, the change from baseline in MSCS was greater with ecallantide (median -1.0 [IQR -1.0 to 0], mean -0.8 [SD 0.6]) compared to placebo (median 0 [IQR -1.0 to 0], mean -0.4 [SD 0.8]) at 4 hours (P=0.01).  There was also a greater mean TOS with ecallantide (median 50.0 [IQR 0 to 100], mean 53.4 [SD 49.7]) compared to placebo (median 0 [IQR -50 to 50], mean 8.1 [SD 63.2]) at 4 hours (P=0.003).  The changes from baseline in MSCS score and TOS at 24 hours after initial treatment were as follows: MSCS (ecallantide -1.5 [0.6] vs. placebo -1.1 [0.8]; P=0.04); TOS (ecallantide 88.8 [28.1] vs. placebo 55.1 [58.3]; P=0.03).  In the ecallantide treatment group, 44% of patients maintained a significant response through 24 hours compared to 21% of patients in the placebo group (P=0.02).  Forty-six percent of patients in the ecallantide group had a TOS > 70 at 4 hours after initial treatment compared to 19% on placebo; with 69% on ecallantide and 28% on placebo with a TOS > 50 at 4 hours after initial treatment.  In the ecallantide treatment group, 15/48 (31%) received open-label ecallantide (1 patient with SUAC; 14 patients dose B); 22/48 (46%) patients in the placebo group received open-label ecallantide (2 patients with SUAC; 19 patients dose B; 1 patient both SUAC and dose B).  Of the patients who received open-label ecallantide, 64% in the ecallantide group compared to 50% in the placebo group reported an improvement in symptom response.  According to post hoc analysis, there was a significant difference in TOS at 3, 4, and 24 hours (trend toward greater improvement at 1 and 2 hours) with ecallantide compared to placebo.10
In EDEMA3, 11% of patients treated with ecallantide reported at least one treatment-emergent adverse event (TEAE) compared to 14% of patients receiving placebo.  Adverse events occurring more frequently with ecallantide and in > 3% of patients in either treatment group included headache, diarrhea, pyrexia, nasopharyngitis, tachycardia, and nasal congestion.  Three serious adverse events were reported in patients treated with ecallantide and two in the placebo group; all were reported as acute angioedema attacks.  None of the patients who were seronegative for anti-ecallantide antibodies at baseline, seroconverted after treatment.  Two patients previously treated with ecallantide and seropositive for anti-ecallantide antibodies at baseline experienced clinical response to treatment without reports of adverse events.  Eight patients were positive for anti-P pastoris IgE antibodies at baseline and 3 patients seroconverted after treatment (2 ecallantide, 1 placebo), without reports of hypersensitivity or anaphylaxis.9  

According to the safety analysis of EDEMA4, 17% of patients treated with ecallantide reported at least one TEAE compared to 40% of patients receiving placebo.  The most frequently reported adverse events with ecallantide were nausea and headache.  There were no reports of hypersensitivity reactions in the ecallantide treatment group.  Three patients in the placebo group experienced a local injection site reaction after receiving open-label ecallantide (2 mild; 1 severe); one patient had a local injection site reaction after receiving placebo.  Three serious adverse events (hospitalizations due to HAE) were reported in patients randomized to the placebo group (two on the day of treatment and one after dose B).  No patients seroconverted to anti-ecallantide antibodies through day 7 of follow-up.  Three patients (1 ecallantide; 2 placebo) tested positive for anti-ecallantide antibodies at baseline and at 7 day follow-up. The one patient in the ecallantide group tested positive for neutralizing antibodies at the 7 day follow-up and one of the patients in the placebo group tested positive for neutralizing antibodies at baseline.  Treatment-emergent adverse events were not reported in these patients.10
Adverse Events (Safety Data)1
Deaths and Other Serious Adverse Events1 

According to the product information, 3.9% (10 of 255 patients who received ecallantide SC or IV during clinical trials) experienced anaphylaxis, with 2.7% of the 187 patients who were treated with ecallantide SC.  Symptoms of anaphylaxis were reported to include: chest discomfort, flushing, pharyngeal edema, pruritus, rhinorrhea, sneezing, nasal congestion, throat irritation, urticaria, wheezing, and hypotension; occurring within one hour after receiving the dose.  
Common Adverse Events1
The most frequently occurring adverse events in patients receiving ecallantide included headache, nausea, fatigue, diarrhea, upper respiratory tract infection, injection site reactions, nasopharyngitis, vomiting, pruritus, upper abdominal pain, and pyrexia. 
	Adverse Event

(> 3% and > placebo)
	Ecallantide (n=100)

Number of Patients (%)
	Placebo (n=81)

Number of Patients (%)

	Headache
	8 (8)
	6 (7)

	Nausea
	5 (5)
	1 (1)

	Diarrhea
	4 (4)
	3 (4)

	Pyrexia
	4 (4)
	0

	Injection site reaction
	3 (3)
	1 (1)

	Nasopharyngitis
	3 (3)
	0


For further details on the safety results as reported in the published clinical trials, refer to the Appendix.

Immunogenicity1,7
Patients receiving ecallantide have developed antibodies; with the rates of seroconversion increasing over time with exposure to the drug.  It has been reported that 7.4% of patients have seroconverted to anti-ecallantide antibodies.  The manufacturer states that patients who seroconvert may be at increased risk for hypersensitivity reactions.  The manufacturer is conducting a long term safety study to assess the immunogenicity and hypersensitivity of ecallantide.1,7    
Sentinel Events

No data. 

Contraindications1
Ecallantide is contraindicated in patients who have previously experienced a hypersensitivity reaction to the medication.

Warnings and Precautions1
[Boxed Warning] Anaphylaxis:  As discussed above under Deaths and Other Serious Adverse Events, 2.7% of patients treated with ecallantide SC experienced anaphylaxis.  The Boxed Warning includes a recommendation that ecallantide should only be administered by a healthcare professional with access to appropriate management of anaphylaxis and HAE.1  It is also important for the provider to be aware that symptoms associated with hypersensitivity to the medication may be similar to the symptoms associated with HAE.  
Specific Populations1

Pregnancy:  Ecallantide is Pregnancy Category C.  Ecallantide IV was found to result in developmental toxicity in rats at doses 13 times the maximum recommended human dose; lower IV or SC doses did not cause adverse effects on development in the rat or rabbit.  It is not known if the use of ecallantide in pregnant females may cause harm to the fetus or if there are untoward effects on reproduction; therefore, the risk vs. benefit should be considered before administering ecallantide to a pregnant woman.  
Labor and Delivery: The effects of ecallantide have not been studied in this setting; the risk vs. benefit to the mother and child should be considered before administering ecallantide.
Nursing Mothers: It is unknown if ecallantide is excreted in human milk; use caution if administered in a nursing mother.        

Demographics (Age): The safety and effectiveness of ecallantide has not been determined in patients under the age of 16 years.  An adequate number of patients over the age of 65 have not been studied to establish if modifications to the recommendations for use of ecallantide need to be made based on age; however, it is recommended to use caution in older patients and begin therapy with lower doses. 
Look-alike/Sound-alike (LA/SA) Error Risk Potential

As part of a Joint Commission standard, LA/SA names are assessed during the formulary selection of drugs.  Based on clinical judgment and an evaluation of LA/SA 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:
	NME Drug Name
	Lexi-Comp
	First DataBank
	USP
	ISMP
	Clinical Judgment

	Ecallantide
Kalbitor®
	None
None
	None
None
	None
None
	None
None
	Enfuvirtide

Carnitor™

Caldolor™


Drug Interactions1
The manufacturer reports that there are no drug interaction studies that have been conducted with ecallantide.

Acquisition Cost
	Availability
	Acute Treatment Dose
	Pricea/Vial
	Price/Treatment Dose

	Ecallantide 
10mg/mL vial (3 vials/pkg)  
	30 mg
	$2,650.00
	$7,950.00
(3 vials)


aPrice per Low2000 as of 1110010; check VA pricing sources for updated information

Price Comparison 
	Availability
	Acute Treatment Dose
	Price/Viala
	Price/Treatment Dose

	C1 Inhibitor (Berinert) 

500 unit vial kit
	20 units/kg

(e.g., 1440 units/72kg patient)
	$991.79
	$2,975.37
(e.g., 3 vials)

	C1 Inhibitor (Cinryze) 
500 unit vial
	1000 unitsb
	$1,489.45
	$2,978.90

(2 vials)


a Prices per Low2000 as of 11102010; check VA pricing sources for updated information

b Off-label use 

Cost-Effectiveness Analysis

There are currently no published economic evaluations with ecallantide.  The manufacturer has a budget impact model available in their formulary dossier.
Product Comparison (refer to individual VA National Drug Monographs www.pbm.va.gov)
	
	Ecallantide (Kalbitor)
	C1 Inhibitor (Berinert)
	C1 Inhibitor (Cinryze)

	FDA indication 
	Acute attacks HAE
	Acute abdominal or facial attacks of HAE
	Routine prophylaxis against HAE attacks

	Published clinical trial data in HAE
	Acute HAE
	Acute HAEa
	Prophylaxis HAE

Acute HAE

On-demand therapy HAE

	HAE attack location studied
	HAE attack of any location 
	Abdominal, facial HAE; laryngeal HAE excludedb
	HAE attack of any location

	Description
	Amino acid protein produced in Pichia pastoris yeast cells by recombinant DNA technology
	Derived from human plasma

(pasteurized)
	Derived from human plasma (pasteurized, nanofiltered)

	Warnings and precautions
	Boxed warning for anaphylaxis
	Hypersensitivity

Risk for transmission of  infectious agents
Thrombotic events
	Hypersensitivity

Risk for transmission of  infectious agents

Thrombotic events 

	Route of administration
	SC injection
(3 injections per dose)
	IV infusion (4ml/min)
(duration of infusion depends on dose based on weight)
	IV infusion (1ml/min)
(10 min per dose)

	Storage
	Refrigerate (36° to 46° F)

Protect from light
	36° to 77° F

Protect from light
	36° to 77° F

Protect from light


a U.S. product only studied in acute HAE; HAE prophylaxis and on-demand therapy studied with product available outside U.S. 
b Laryngeal HAE studied with product available outside U.S. 
Conclusions

Ecallantide 30 mg, administered as three subcutaneous injections, was found to be effective in the treatment of acute HAE attacks as evaluated by a greater improvement from baseline in two patient-reported outcome measures (e.g., mean symptom complex severity score and treatment outcome score) compared to placebo at 4 hours after treatment.  Treatment with ecallantide appears to be well-tolerated, with a similar percentage of patients experiencing a treatment related adverse event as placebo. 
C1 inhibitor has also been evaluated for the treatment of acute HAE attacks and has been found to reduce the time to onset of relief compared to placebo; however, due to the difference in study design and lack of comparison data, a recommendation as to preferred therapy (i.e., ecallantide or C1 inhibitor) for acute management of HAE attacks cannot be made at this time.   Selection of therapy for acute HAE attacks should take into consideration previous response, adverse effects, route of administration, and cost. 

Due to the concerns of hypersensitivity reactions, ecallantide should be administered by a healthcare professional with medical support available for the management of anaphylaxis and would therefore not be appropriate for self-administration until additional safety data are available.  Since ecallantide is not derived from human plasma as is C1 esterase inhibitor, there is no concern for viral transmission.  However, ecallantide is a recombinant protein and seroconversion to anti-ecallantide antibodies have been reported, which may occur more frequently with increased exposure to the drug. 

Ecallantide has not been studied for use in short or long-term prophylaxis, or as on-demand therapy in patients with HAE.  As with the C1 inhibitors, due to insufficient evidence, ecallantide is not recommended for the treatment of ACEI-induced angioedema.
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Appendix: Published Clinical Trials with Ecallantide SC

	Citation
	Eligibility Criteria
	Interventions/Endpoints
	Efficacy Results/Author’s Conclusions
	Safety/Study Analysis


M

n (S

		-0.88 (1.11)

	-0.51 (0.68)

	

	a Primary endpoint
Median time (min) to onset sig improvement

Ecallantide: 165.0 (50% pts); Placebo: > 240 (33% pts), P=0.14
∆ Baseline MSCS (SD) at 24 hrs

Ecallantide: -0.87 (1.14); Placebo: -0.46 (1.07), P=0.04

TOS (SD) at 24 hrs

Ecallantide: 44.3 (70.4); Placebo: -0.5 (87.9), P=0.007
Median time (min) to onset sustained improvement

Ecallantide: 67.0 (69% pts); Placebo: 165.0 (50% pts), P=0.08

Medical Intervention (pain or antinausea medications; C1 inhibitor) 
Ecallantide: 5 pts, 2 pts OL ecallantide; Placebo: 13 pts, 1 pt OL ecallantide
Study Conclusions

Ecallantide effective in improving sx of acute HAE attacks at 4 hrs after tx
	Withdrawals

No deaths or withdrawals due to AEs in either group; 1 pt lost to f/u after day 7 
Adverse Events

AE*
Ecallantide

Placebo

HA
4 (11%)

2 (6%)

Diarrhea
3 (8%)

0
Pyrexia
3 (8%)

0
Nasopharyngitis
2 (6%)

1 (3%)
Tachycardia
2 (6%)

1 (3%)
Nasal congestion
2 (6%)

0
Any
20 (56%)

12 (33%)
SAE

3 (8%)

2 (6%)

TEAE
4 (11%)
5 (14%)
* more often w/Ecallantide and in > 3% of either tx group
Of pts seronegative for anti-ecallantide Ab at baseline, none seroconverted; 2 pts previously tx with Ecallantide and seropositive for anti-ecallantide Ab at baseline experienced clinical response to tx w/o AEs; 8 pts were positive for anti-P pastoris IgE Ab at baseline and 3 pts seroconverted  after tx (2 Ecallantide, 1 Placebo) w/o reports of hypersensitivity or anaphylaxis
Study Analysis

· Protocol amended to increase enrollment

· Randomized by tx, sx location, previous Ecallantide  tx 
· 1 pt in each tx group received the wrong study tx
· For analysis of time to improvement, no assessment made between 4 hrs and 24 hrs (reported as > 240 min) 

	EDEMA4

Levy RJ et al, 201010
R, DB, PC  

U.S., Canada
n=96 (ITT)

Funded by Dyax 
	Inclusion 
> 10 yrs; documented type I or II HAE; acute moderate to severe attack of any anatomical location presenting within 8 hrs 

Exclusion
Not stated; per dossier: AAE, estrogen-dependent or drug-induced angioedema, pregnant or breast-feeding, investigational drug within 30 days except C1 INH within 7 days or Ecallantide within 3 days 


	Treatment
Ecallantide 30 mg SC

or Placebo

If severe upper airway compromise within 4 hrs, pts could receive an open-label dose Ecallantide 30 mg SC and SOC; if sx did not improve, resolve completely, or relapsed within 4 to 24 hrs after the initial dose, pts could receive a single OL dose Ecallantide 30 mg SC and SOC

Endpoints 

Primary: change from baseline MSCS score (0=normal; 1=mild; 2=moderate; 3=severe) at 4 hrs post tx 

Secondary: TOS (100=significant improvement; 50=improvement; 0=same; -50=worsening; -100=significant worsening) 4 hrs after tx

Additional endpoints: change from baseline MSCS score and TOS at 24 hrs post tx; percent pts with significant response maintained through 24 hrs; percent pts TOS > 70 or > 50 4 hrs post tx; OL Ecallantide 


	Baseline 

Mean age (yrs): Ecallantide (37); Placebo (38) 

Gender: Ecallantide (23% male); Placebo (42% male)

Race: Ecallantide (81% white); Placebo (90% white)

Results
Ecallantide

(n=46)

Placebo

(n=46)

p 

value

∆ Baseline MSCS at 4 hrsa
0.01

Median (I

R)

-1.0 (-1.0 to 0)
0 (-1.0 to 0)
Mean (SD)

-0.8 (0.6)

-0.4 (0.8)
TOS at 4 hrs

0.003

Median (IQR)

50.0 (0 to 100)
0 (-50 to 50)
Mean (SD)

53.4 (49.7)

8.1 (63.2)

a Primary endpoint
∆ Baseline MSCS (SD) at 24 hrs

Ecallantide: -1.5 (0.6) ; Placebo: -1.1 (0.8), P=0.04

TOS (SD) at 24 hrs

Ecallantide: 88.8 (28.1); Placebo: 55.1 (58.3), P=0.03

% Response Maintained 24 hrs

Ecallantide: 44%; Placebo: 21%, P=0.02

% TOS > 70 at 4 hrs 
Ecallantide: 46%; Placebo: 19%

% TOS > 50 at 4 hrs 
Ecallantide: 69%; Placebo: 28%

OL Ecallantide 

Ecallantide: 15/48 (31%); Placebo: 22/48 (46%)

Study Conclusions

Treatment with Ecallantide was safe and effective in improving symptoms of acute HAE attacks
	Withdrawals

1 pt left study site AMA after tx 
Adverse Events

3 SAEs (Ecallantide: 0; Placebo: 3 hospitalizations HAE) 

AE

Ecallantide

Placebo

> 1 TEAE

8 (17%)

19 (40%)

Nausea

3 (6%)

1 (2%)

HA

2 (4%)

5 (10%)

Dizziness

1 (2%)

1 (2%)

Abdominal pain

1 (2%)

2 (4%)

Dry mouth

1 (2%)

0

Fatigue

1 (2%)

0

Pyrexia

1 (2%)

0

Nasopharyngitis

1 (2%)

0

Pharyngolaryngeal pain

1 (2%)

0

Erythematous rash

1 (2%)

0

Ruptured ovarian cyst

1 (2%)

0

Seroconversion

None through 7 day f/u

1 Ecallantide, 2 Placebo tested positive anti-ecallantide Ab at baseline and 7 day f/u (previous Ecallantide tx 5, 19, 25 doses)  

Study Analysis

· Protocol amended to increase enrollment

· Exclusion criteria not stated in publication

· Patients randomized by treatment, sx location, previous tx with Ecallantide



AAE=acquired angioedema; Ab=antibodies; AE=adverse event; AMA=against medical advice;  C1 INH=C1 inhibitor; DB=double-blind; f/u=follow-up; HA=headache; HAE=hereditary angioedema; hrs=hours; IQR-interquartile range; ITT=intent-to-treat; min=minutes; MSCS=mean symptom complex severity; n=number of patients; OL=open-label; PC=placebo-controlled; pt=patient; R=randomized; SAE=serious adverse event; SC=subcutaneous; SD=standard deviation; sig=significant; SOC=standard of care; sx=symptom; TEAE=treatment-emergent adverse event; TOS=treatment outcome score; tx=treatment; w/o=without; yrs=years
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