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VA Pharmacy Benefits Management Services, 
Medical Advisory Panel, and VISN Pharmacist Executives
The PBM prepares abbreviated reviews to compile information relevant to making formulary decisions.  The Product Information should be consulted for detailed information when prescribing asparaginase Erwinia chrysanthemi .  VA clinical experts may provide input on the content. Wider field review is not sought. Documents no longer current will be placed in the Archive section (http://vaww.pbm.va.gov). 

FDA-approval:
Asparaginase Erwinia chrysanthemi  received FDA-approval as a component of multi-agent chemotherapeutic regimens for the treatment of Acute Lymphoblastic Leukemia (ALL) in patients who have developed hypersensitivity to E. coli-derived asparaginase.

Table 1. Commercially-available Asparaginase Products

	Trade name
	Elspar
	Oncaspar
	ERWINAZE

	Biologic source
	Native E. coli
	E. coli – modified by attachment of polyethylene glycol (PEG)
	Erwinia chrysanthemi

	Generic name
	Asparaginase
	Pegaspargase
	Asparaginase

	Elimination T 1/2
	1.27 days
	5.73 days
	0.65 days

	Route
	IV or IM
	IV or IM
	IV or IM (FDA-route)

	Dosing
	6000 units/m2/dose IM

 3 times/week for ~6-9 doses or  

6000 units/m2/dose IM

every ~3 days for ~6-9 doses 


	2500 units/m2 IV or IM

(as part of a combination chemotherapy regimen), do not administer more frequently than every 14 days


	As substitute for native 

E. coli-derived product: 

25,000 IU/m2 for each scheduled dose

As substitute for PEG-E. coli-derived product:

25,000 IU/m2 given 3x/week (M/W/F) for total of 6 doses for each one dose of PEG-product

	Current practice: 

Naïve patients

     Pediatrics

     Adults
	First-line use
	First-line use

First or second-line use
	Second-line use

Second (after PEG) or third-line use

	Cost
	$59.99/vial 

(10,000 IU/vial) 

FSS pricing
	N/A
	Not on FSS;
$1600/box of 5 vials (10,000 IU/vial)

WAC


Mechanism of action:  
Asparaginase E. chrysanthemi catalyzes the deamidation of asparagine to aspartic acid and ammonia, resulting in reduced levels of circulating asparagine.  
Contraindications:

History of serious hypersensitivity reactions to E. chrysanthemi, including anaphylaxis, serious pancreatitis, thrombosis or hemorrhagic events with prior L-asparaginase therapy.
Clinical efficacy:  
Evidence for efficacy of E. chrysanthemi asparaginase is demonstrated by the surrogate endpoint of sustained asparaginase activity, defined as a trough asparaginase activity level of > 0.1 IU/mL serum at 48 hours.  A single-arm, multi-center, open-label clinical trial of ALL patients who were unable to receive pegaspargase due to hypersensitivity received E. chrysanthemi asparaginase while on active treatment.  Patients received E. chrysanthemi asparaginase 25,000 IU/m2 IM for 6 doses to replace pegaspargase in their treatment plan.  All 48 patients met the primary endpoint of trough asparaginase activity level of > 0.1 IU/mL at 48 hours.  
Safety:

The safety of E. chrysanthemi asparaginase was evaluated in two open-label, single-arm trials.  Protocol AALL07P2 enrolled 58 ALL patients and the Erwinaze Master Treatment Protocol (EMTP), an expanded access program, contains safety data for 574 patients thus far.  The median age of AALL07P2 participants is 10 years of age (range, 2-18 years), while the median age of EMTP is 9 years (range, 1-66 years).  

Hypersensitivity, due to antiasparaginase antibody production, has been observed in up to 60% of patients receiving E.coli asparaginase therapy.  It is more commonly noted with native E.coli asparaginase almost exclusively during the post-induction phase of ALL regimens.  These antibodies produced do not always cause clinical sequelae, but may cause rapid inactivation of the asparaginase leading to suboptimal asparagine depletion.  PEG-asparaginase has a lower level of immunogenicity due to the PEG-component, therefore it is often substituted in the scenario of native E.coli asparaginase reactions.  
Table 2. Per Patient Incidence of Adverse Reactions by Clinical Trial

	Grade 3 or 4, non-hematologic, non-infectious adverse event
	AALL07P2 (n=58)
	EMTP (n=572)

	Allergic reaction/hypersensitivity
	5 (9%)
	27 (5%)

	Pancreatitis
	0
	4 (1%)

	Hyperglycemia
	0
	11 (2%)

	Thrombosis
	0
	6 (1%)

	Hemorrhage
	0
	1 (<1%)

	Elevated transaminases
	1 (2%)
	2 (<1%)


Summary:  
Asparaginase Erwinia chrysanthemi received FDA-approval as a component of the complicated ALL regimens in patients who experienced hypersensitivity reactions to E.coli-derived asparaginase products (both native and PEG).  It is estimated that 5700 individuals will be diagnosed with ALL in 2011 and 1400 will die from this condition.  The median age of ALL diagnosis is ~13 years of age, indicating that it is primarily a pediatric condition, but it can affect adults.  It is estimated that there are ~300 veterans characterized with an ICD-9 code for ALL in 2010 and 2011.  There have been no purchases for any asparaginase products from January 2010 to December 2011.  Based on this information, the predicted use of Erwinia chrysanthemi asparaginase is expected to be minimal.  Regardless, asparaginase Erwinia chrysanthemi  should be available to patients who have experienced hypersensitivity from either native E. coli asparaginase or pegaspargase.
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