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EXECUTIVE SUMMARY

· Glassia is the fourth alpha1-proteinase inhibitor (A1-PI) to enter the market. Prolastin-C, Aralast NP, and Zemaira are the other products.

· Alpha1-proteinase inhibitors are indicated for chronic augmentation and maintenance therapy in individuals with emphysema due to congenital deficiency of A1-PI, also known as alpha1-antitrypsin (AAT) deficiency.
· It is hoped that increasing A1-PI, via augmentation therapy, will ameliorate the progression of emphysema. The effect of augmentation therapy with any A1-PI product on pulmonary exacerbations and progression of emphysema in A1-PI deficiency has not been demonstrated in randomized controlled clinical trials.
· Alpha1-proteinase inhibitors are contraindicated in immunoglobulin A (IgA) deficient patients with antibodies against IgA and in individuals with a history of severe immediate hypersensitivity reactions, including anaphylaxis, to A1-PI products. 

· The recommended dosage is 60 mg/kg body weight administered once weekly by intravenous infusion at a rate not greater than 0.04 mL/kg/minute. The recommended dosage of 60 mg/kg takes approximately 60-80 minutes to infuse.  
· Available as a single-use vial containing 1 gram of functional A1-PI in 50 mL of ready-to-use solution
· In a randomized, double-blind trial (n=50), Glassia was shown to be non-inferior to Prolastin in maintaining average trough antigenic and functional A1-PI levels plasma levels ≥ 11µM at weeks 7-12.  
· The majority of AEs were considered mild-moderate in intensity.  The most commonly reported AEs during weeks 1-12 were cough (15% vs. 24%), COPD exacerbation (12% vs. 29%), and upper respiratory tract infection/nasopharyngitis (18% vs. 0) for Glassia and Prolastin respectively.


INTRODUCTION 
Glassia was approved in July 2010 and is the fourth A1-PI to enter the market. Prolastin-C, Aralast NP, and Zemaira are the other products.
Alpha1-proteinase inhibitors are indicated for chronic augmentation and maintenance therapy in individuals with A1-PI deficiency (also referred to as alpha1-antitrypsin deficiency) and clinical evidence of emphysema. Alpha1-proteinase inhibitor deficiency is an autosomal, co-dominant, hereditary disorder characterized by low serum and lung levels of A1-PI. There are many genetic variants of A1-PI deficiency, only some of which result in very low levels of A1-PI. The more severe types are the PiZZ, PiZ(null) and Pi(null)(null) phenotypes. 
Alpha-1 proteinase inhibitor is needed to inhibit neutrophil elastase (NE), which degrades protein components of the alveolar wall. Serum A1-PI levels less than 11μM (80mg/dL) are associated with the risk of prematurely developing emphysema. It is hoped that increasing A1-PI, via augmentation therapy, will ameliorate the progression of emphysema. Unfortunately, the effect of augmentation therapy with any A1-PI product on pulmonary exacerbations and progression of emphysema in A1-PI deficiency has not been demonstrated in randomized controlled clinical trials.  Currently, outcome data comes from patients enrolled in alpha 1- antitrypsin deficiency registries. While these registries were not designed to evaluate efficacy, reduction in the rate of lung function decline was observed.  
Certain phenotypes are uncommonly associated with development of liver disease or cirrhosis. Replacement with A1-PI is not thought to ameliorate the development of liver disease. 

PHARMACOKINETICS

A prospective, open-label, uncontrolled multicenter pharmacokinetic study was conducted in individuals with A1-PI deficiency, ranging in age from 40 to 69 years. Subjects (n=6) received a single dose of 60 mg/kg. Blood samples for pharmacokinetic study were taken prior to and within 5 minutes of completion of the infusion, and then at 1 hour, 6 hours, 12 hours, 24 hours, 3 days and 7 days. The mean results for pharmacokinetic parameters are shown in Table 1. 
Table 1:  Pharmacokinetic Parameter for Functional

Alpha1-Proteinase Inhibitor (n=6)

	Parameter
	60mg/kg dose

	Terminal half-life (h)
	111 ± 33

	Area under the curve
	89 ± 10

	Clearance (mL/h/kg)
	0.68 ± 0.1

	Volume of distribution (L)
	3.2 ± 0.3


FDA APPROVED INDICATIONS

For chronic augmentation and maintenance therapy in individuals with emphysema due to congenital deficiency of A1-PI.
VA FORMULARY ALTERNATIVES

Currently, there are no products from this class on the VANF. 
DOSING/ADMINISTRATION

The recommended dosage is 60 mg/kg body weight administered once weekly by intravenous infusion at a rate not greater than 0.04 mL/kg body weight per minute. The recommended dosage of 60 mg/kg takes approximately 60-80 minutes to infuse.  
· The solution should be clear and colorless to yellow-green and may contain a few protein particles. Do not use if the product is cloudy. 

· Infusion can be made directly from the vial or alternatively, vials may be pooled in an empty, sterile intravenous container. 

· When infusing directly from the vial, use a vented spike adapter and a 5 micron in-line filter (neither is supplied). 

· When infusing from a sterile intravenous container, attach an appropriate intravenous administration set to the intravenous container. Use a vent filter (not supplied) to withdraw the material from the vial and then use the supplied 5 micron filter needle to transfer the product into the infusion container. In addition, during infusion, it is recommended to use a 5 micron in-line filter (not supplied). 

· Administer within three hours of entering the vials to avoid the potential ill effect of any inadvertent microbial contamination. 

· Administer Glassia at room temperature 

· Monitor the infusion rate closely during administration and observe the patient for signs of infusion related reactions. If infusion related adverse reactions occur, reduce the rate or interrupt the infusion until the symptoms subside. You may then resume the infusion at a rate tolerated by the patient. 

· Following administration, discard all open vials, unused solution and administration equipment. 

DOSAGE FORM/STRENGHTS
Available as a single-use vial containing 1 gram of functional A1-PI in 50 mL of ready- to-use solution
EFFICACY

There is one randomized, double-blind trial comparing Glassia to Prolastin.  The primary outcome was to demonstrate noninferiority in maintaining average trough antigenic and functional A1-PI levels plasma levels ≥ 11µM at weeks 7-12.  Note that this trial uses an older formulation of Prolastin; it has since been reformulated and named Prolastin-C.
This trial consisted of two 12-week treatment periods. During the first period, 50 AAT patients with COPD were randomized 2:1 to Glassia or Prolastin 60mg/kg/week for 12 weeks.  Those receiving prior A1-PI therapy underwent a 5 week washout period. During the second period, all patients received open-label Glassia for 12 weeks.  Eighty-six percent had the PiZZ phenotype.
Glassia was found to be non-inferior to Prolastin based on antigenic and functional A1-PI values (see table 2).  

In the group randomized to Prolastin, then crossed over to Glassia, the antigenic trough A1-PI level was slightly higher while on Glassia compared to when on Prolastin (based on confidence interval of ratio of trough antigenic A1-PI at weeks 7-12 and weeks 19-24).
Table 2:  Summary of Study API 002
	Inclusion/Exclusion Criteria
	Dosing
	Demographics/Baseline
	Results (weeks 7-12)

	Inclusions
Exclusions
≥ 18 years old

“At risk” alleles associated with serum A1-PI < 11µM (including null alleles and deficiency alleles)

Lung disease related to A1-PI deficiency (based on any of the following)
• FEV1 < 80% pred.    
• Loss of lung function
  over a 1year period
  of >  35ml in FEV1

• HRCT evidence of 

  pulmonary 
  emphysema
Laboratory evidence of severe IgA deficiency (at least 20% of lower range)

Acute RTI or COPD exacerbation requiring antibiotics and/or systemic steroids within past 6 weeks


	Those who were on another A1-PI underwent a 5-week washout period

Weeks 1-12

Glassia 60mg/kg once weekly (n=33)

Prolastin 60mg/kg once weekly (n=17)

Weeks 13-24

all patients received open-label Glassia
	Values for Glassia and Prolastin respectively

Age (yrs): 55.4; 55.7

Male (%): 51.5; 47.1

Weight (kg): 82.3; 85.7

Phenotype ZZ (%): 84.8; 88.2

Phenotype MZ (%): 6.1; 0

Phenotype SZ (%): 6.1; 0

Unknown (%): 3.0; 11.8

Antigenic A1-PI (µM): 4.8; 4.3

Functional A1-PI (µM): 3.1; 2.3

Mean values unless otherwise indicated
	Median Antigenic A1-PI (µM)
Glassia: 14.5 (Range: 11.6-18.5)

Prolastin: 12.8 (Range: 10.4-19.2)

Median Functional A1-PI (µM)

Glassia: 11.8 (Range: 8.2-16.9)

Prolastin: 11.4 (Range: 7.7-18.0)

Patients w/ mean trough antigenic/ functional A1-PI > 11µM (%)

Glassia: 100/ 66.7

Prolastin: 81.3/ 62.5

Mean ratio of functional to antigenic  trough A1-PI
Glassia: 0.82

Prolastin: 0.87




As a secondary endpoint, a subset of patients underwent broncho-alveolar lavage (BAL) to determine the levels of antigenic and/or functional A1-PI in the epithelial lung fluid (ELF) at baseline and at 10-12 weeks of treatment.  Results were only available for 7 patients in the Glassia group and 2 patients in the Prolastin group.  In addition, due to lab error, results for functional A1-PI could not be obtained.  Because the FDA views functional ELF A1-PI an important analyte, the sponsor has committed to a Phase IV study to provide these data.  Other measurements in ELF included IL-8, number and type of inflammatory cells, anti-neurtrophil elastase capacity (ANEC), neutrophil elastase (NE), A1-PI- NE complexes.
Compared to baseline, increased levels of antigenic A1-PI levels in ELF at weeks 10-12 were seen with both treatments.  Additionally, an increase from baseline in API-NE complexes was seen suggesting a reduction in NE available to damage the lung tissue.  No consistent trends were seen in changes from baseline for IL-8, NE, or neutrophil cell counts in ELF for either treatment group.
Long-term data
Long term clinical data on effects of chronic augmentation and maintenance therapy are not available.
ADVERSE EVENTS (SAFETY DATA)
The majority of AEs were considered mild-moderate in intensity.  The most commonly reported AEs during weeks 1-12 were cough (15% vs. 24%), COPD exacerbation (12% vs. 29%), and upper respiratory tract infection/nasopharyngitis (18% vs. 0).  There were no deaths during the entire 24 week trial.
Table 3:  Adverse Events during Period 1 (weeks 1-12)
	
	Glassia (n=33)
	Prolastin (n=17)

	Deaths 
	0
	0

	Subjects with ≥ 1 AE 
	27 (82%)
	16 (94%)

	Subjects with severe AE 
	2 (1 headache, 1 cholangitis)
	2 (1 headache and nausea, 1 COPD and hypoxia)

	Subjects withdrawn due to AE 
	1 (urticaria following week 12)
	1 (acute/ chronic pulmonary emboli after 1 dose)

	Subjects experiencing an AE within 24 hours of infusion
	19 (58%)
	14 (82%)

	Subjects with ≥ 1 drug-related AE
	6 (18%)
	6 (35%)

	Subjects with drug-related SAEs
	0
	0


Data from FDA transcript
Table 4:  Adverse Events during Period 1 occurring in >5% of Subjects
During or Within 72hours of Infusion

	
	Glassia (n=33)
	Prolastin (n=17)

	Cough
	3 (9%)
	4 (24%)

	URI
	3 (9%)
	0

	Headache
	3 (9%)
	3 (18%)

	Sinusitis
	2 (6%)
	1 (6%)

	Chest discomfort
	2 (6%)
	0

	Dizziness
	2 (6%)
	0

	Increased hepatic enzyme
	2 (6%)
	0


Data from Product Package Insert
During period 2 (weeks 13-26), the Glassia group remained on Glassia while the Prolastin group was switched to Glassia.  Table 5 shows adverse events regardless of causality.  There were 6 AEs considered possibly treatment-related during period 2 in the Glassia group (1 each of urticaria, dizziness, rash, joint swelling, decreased platelet count, flu-like illness) and 1 case (lethargy) in the group switched from Prolastin to Glassia.  
Overall, there were 17 cases (14 patients) of COPD exacerbation that occurred during period 2.1 
Table 5:  Adverse Events during Period 2 (weeks 13-26) Occurring in ≥10% of Subjects
	
	Glassia→Glassia  (n=33)
	Prolastin→ Glassia (n=17)

	Any event
	27 (82%)
	15 (88%)

	URI
	8 (24%)
	2 (12%)

	Nasopharyngitis
	4 (12%)
	2 (12%)

	Pharyngolaryngeal pain
	4 (12%)
	0

	Rash
	4 (12%)
	0

	Urticaria
	1 (3%)
	2 (12%)

	Hypersensitivity
	0
	2 (12%)


Data from FDA transcript
CONTRAINDICATIONS

· Immunoglobulin A (IgA) deficient patients with antibodies against IgA. 
· Individuals with a history of severe immediate hypersensitivity reactions, including anaphylaxis, to Alpha1-PI products. 

WARNINGS/PRECAUTIONS

Glassia may contain trace amounts of IgA. Patients with selective or severe IgA deficiency and with known antibodies to IgA, have a greater risk of developing severe hypersensitivity and anaphylactic reactions. 
· Monitor vital signs continuously and observe the patient carefully throughout the infusion. 
· If anaphylactic or severe anaphylactoid reactions occur, discontinue the infusion immediately.
· Have epinephrine and other appropriate supportive therapy available for the treatment of any acute anaphylactic or anaphylactoid reaction. 

Glassia is made from human plasma, and therefore may carry a risk of transmitting infectious agents, such as viruses, and theoretically, the Creutzfeldt-Jakob disease (CJD) agent. 
· The risk of transmitting an infectious agent has been minimized by screening plasma donors for prior exposure to certain viruses, by testing for the presence of certain current virus infections and by inactivating and removing certain viruses during the manufacturing process 

· Despite these measures, such products may still potentially transmit human pathogenic agents. There is also the possibility that unknown infectious agents may be present in such products. 

· The provider should weigh the risks and benefits of the use of this product and discuss the risks and benefits with the patient. 

No seroconversions for hepatitis B or C (HBV or HCV) or human immunodeficiency virus (HIV) or any other known infectious agent were reported with the use of GLASSIA during the clinical trial.
See Appendices 1 and 2 for information on viral reduction during the manufacturing process.

LOOK-ALIKE/SOUND-ALIKE (LASA) 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:
No LASAs were listed in the 4 information sources; however, based on clinical judgment, the following drugs could have LASA potential:  Alpha galactosidase, Alglucosidase Alfa, Alpha-1 antitrypsin, and other brands of Alpha 1-proteinase inhibitor.

COST
Federal Supply Schedule (FSS) pricing for Glassia is not available at this time.  Wholesale acquisition cost (WAC) is provided is provided for Glassia.  At present, Aralast NP appears to have the lowest acquisition cost in the VA.
Table 6:  Acquisition Cost of Available A1-PIs

	
	Glassia
	Zemaira
	Aralast NP
	Prolastin-C

	How supplied
	1gm/50ml ready to use solution
	Single use vials with separate 20mL sterile water for injection
	500mg and 1000mg sterile, non-pyrogenic, lyophilized powder in single-dose vials with separate sterile water for injection (25 mL/0.5 g vial; 50 mL/1.0 g vial)
	1000mg single use vials with separate 20mL sterile water for injection

	Acquisition Cost (FSS)
	1000mg (FSS pricing not available at this time)

Wholesale Acquisition Cost (WAC): 

1000mg-$460/vial
	1000mg- $230mg/vial
	1000mg-$150/vial

500mg-$105/vial
	1000mg- $240/vial


The approved dosage for all agents is 60mg/kg administered once weekly.
Prices accessed February 2011
REFERENCES
1. Product package insert for Glassia
2. FDA medical final review (accessed January 2011) http://www.fda.gov/downloads/BiologicsBloodVaccines/BloodBloodProducts/ApprovedProducts/LicensedProductsBLAs/FractionatedPlasmaProducts/UCM220628.pdf
Prepared by Deb Khachikian, PharmD
February 2011

APPENDIX 1:  PRODUCT COMPARISON 
	
	Glassia
	Zemaira
	Aralast NP
	Prolastin-C

	How supplied
	1gm/50ml ready to use solution
	Single use vials with separate 20mL sterile water for injection
	500mg and 1000mg sterile, non-pyrogenic, lyophilized powder in single-dose vials with separate sterile water for injection (25 mL/0.5 g vial; 50 mL/1.0 g vial)
	1000mg single use vials with separate 20mL sterile water for injection

	Dose
	60mg/kg
	60mg/kg
	60mg/kg
	60mg/kg 

	Frequency 
	Once weekly
	Once weekly
	Once weekly
	Once weekly

	Rate of administration
	rate not greater than 0.04 mL/kg/ min
	rate of approximately

0.08 mL/kg/min
	rate of approximately

0.08 mL/kg/min
	rate of up to 0.08 mL/kg /min

	Infusion Time
	~60-80 minutes to infuse. 
	∼ 15 minutes
	∼ 30-40 minutes
	∼ 15 minutes

	Storage
	2-8 °C (36-46 °F). Do not freeze. 
	When stored up to 25°C (77°F), Zemaira is stable for the period indicated by the expiration date on its label.

Avoid freezing 
	Store at temperatures not to exceed 25°C (77°F). Do not freeze

Aralast NP should be stored at 2° to 8°C (35°C to 46°F). Aralast NP may be removed from refrigeration and stored at temperatures not to exceed 25°C (77°F). Product removed from refrigeration must be used within one month. Do not freeze. 
	Does not need to be refrigerated and can be stored at room temperature, but do not exceed 25°C (77°F).

Avoid freezing 

	Acquisition Cost (FSS)
	1000mg (FSS pricing not available at this time)
Wholesale Acquisition Cost (WAC): 

1000mg-$460/vial
	1000mg- $230/vial
	1000mg-$150/vial
500mg-$105/vial
	1000mg- $240/vial

	Virus Reduction Process
	· Nanofiltration

· Solvent/detergent treatment


	· Mean reduction factor pasteurization

· Mean reduction factor 2 ultrafiltration steps


	· Cold ethanol fractionation

· Solvent/detergent treatment

· 15N nanofiltration
	· Cold ethanol fractionation

· PEG precipitation

· Depth filtration

· Solvent/detergent treatment

· 15nm virus removal nanofiltration

	Ordering Procedures
	Direct order through Baxter wholesale
	Direct order through Baxter wholesale
	Direct order through Baxter wholesale
	Specialty pharmacy


Prices accessed February 2011
APPENDIX 2:  Accumulated Virus Reduction (Log10) for Alpha1- Proteinase Inhibitors during Manufacturing Process
	
	Glassia
	Zemaira
	Aralast NP
	Prolastin- C‡

	HIV-1
	> 12.0
	≥ 12.2
	>15.7
	≥ 25.5

	BVDV
	> 11.35
	≥ 11.0
	>13.4
	≥ 19.6

	PRV
	>11.71
	≥ 11.2
	>13.2
	≥ 21.5

	VSV
	-
	-
	-
	≥ 10.2

	Reo3
	-
	-
	-
	≥ 13.7

	HAV
	> 4.99
	≥ 11.7
	>6.5
	≥ 12.7

	PPV
	4.04
	-
	-
	≥ 12.8

	WNV
	> 6.32
	-
	-
	-

	MMV
	-
	-
	4.9
	-

	CPV
	-
	6.8
	-
	-


BVDV=bovine viral diarrheal virus (model virus for HCV); CPV=canine parvovirus (model virus for Parvovirus B19); HAV= hepatitis A virus; HIV=human immunodeficiency virus; MMV=mice minute virus (model for small non-lipid enveloped DNA viruses); PPV=porcine parvovirus (model for human Parvovirus B19); PRV=pseudorabies virus (nonspecific model virus for large DNA viruses e.g., herpes, Hep B); Reo3=reovirus type 3 (nonspecific model for non-enveloped viruses); VSV=vesicular stomatitis virus(model for enveloped viruses); WNV=west nile virus
‡Prolastin-C is the only augmentation therapy with FDA-approved labeling for clearance of prions, the infection agent believed to cause
   mad cow disease or Creutzfeldt-Jakob disease.
February 2011                                   
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