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Executive Summary:1 

Efficacy:
· SCIG is Immune Globulin Subcutaneous (SCIG) (Human), 20% Liquid indicated for the treatment of Primary Immunodeficiency Disease (PID).

· SCIG is administered as a subcutaneous infusion to be started one week after the patient’s last Immune Globulin Intravenous (Human) infusion (IVIG).

· The initial weekly dose of SCIG is calculated to achieve a systemic serum IgG exposure area under the concentration-time curve (AUC) not inferior to that of the previous IVIG treatment.

· The dose is adjusted over time based on clinical response and serum IgG trough levels, which should be measured after 2 to 3 months of treatment with SCIG with a goal level 1.3 times the trough level prior to the last IVIG treatment.
· The results of the Phase III study showed ideal efficacy of SCIG in patients with PID.  No serious bacterial infections (SBIs), the primary endpoint, were observed during the entire study period, and the rate of any infections was very low, 2.76 infections per patient per year.  Mean serum IgG trough levels during the efficacy period were maintained between 12.1 and 12.9 g/L, which is within the normal range for healthy individuals.

Safety:

· The most common adverse reactions include local injection site reactions (swelling, redness, heat, pain and itching), headache, vomiting, pain and fatigue.
· Contraindications: (1) anaphylactic or severe systemic reactions to human immune globulin or components of SCIG, such as polysorbate 80; (2) hyperprolinemia (SCIG contains the stabilizer L-proline); (3) IgA-deficient patients with antibodies against IgA and a history of hypersensitivity.
Introduction2-3

The purposes of this monograph are to: (1) evaluate the available evidence of safety, tolerability, efficacy, cost, and other pharmaceutical issues that would be relevant to evaluating SCIG for addition to the VA formulary; (2) define its role in therapy; and (3) identify parameters for its rational use in the VA.

Primary immunodeficiency disease is a broad term that describes several immunologic deficiencies, including common variable immunodeficiency (CVID), complement deficiency, IgG subclass deficiency, X-linked agammaglobulinemia (XLA), selective IgA deficiency, severe combined immunodeficiency, hyper IgM syndrome, chronic granulomatous disease (CGD), DiGeorge syndrome, and Wiskott-Aldrich syndrome.   

It is estimated that there are approximately 250,000 individuals diagnosed with PID in the United States and that half a million Americans living with PID may be undiagnosed.  People who live with PID are at risk for serious infections and may be managed with immune globulin therapy.  According to the 2008 FDA bulletin, patients with PID may experience four or more SBIs per year without immunoglobulin replacement therapy.

Pharmacology/Pharmacokinetics1
Mechanism of Action
SCIG supplies a broad spectrum of opsonizing and neutralizing IgG antibodies against a wide variety of bacterial and viral agents.  The exact mechanism of action is not clearly understood.

Pharmacokinetic data
The pharmacokinetics (PK) of SCIG was evaluated in a PK substudy of an efficacy and safety study that included patients with primary immunodeficiency.  Nineteen subjects were previously treated with Immune Globulin Intravenous (Human), 10% Liquid, and were switched to weekly subcutaneous treatment with SCIG.  After a 3-month wash-in/wash-out period, doses were adjusted individually with a goal of providing an AUC not inferior to that of a previous weekly equivalent IVIG dose.  Table 1 summarizes PK parameters for subjects in the substudy following treatment with SCIG and IVIG.

Table 1. Pharmacokinetic Parameters of SCIG and IVIG
	
	SCIG
	IVIG* 

	Number of subjects
	18
	18

	Dose*

  Mean

  Range
	228 mg/kg

141-381mg/kg
	152 mg/kg 
86-254 mg/kg 

	IgG Peak Levels

  Mean

  Range
	1616 mg/dL

1090-2825mg/dL
	2564 mg/dL
2046-3456 mg/dL

	IgG Trough Levels

  Mean

  Range
	1448 mg/dL

952-2623mg/dL
	1127 mg/dL
702-1810 mg/dL

	AUC

  Mean

  Range
	10560 day x mg/dL

7210-18670 day x mg/dL
	10320 day x mg/dL
8051-15530 day x mg/dL


*For IVIG – weekly equivalent dose

AUC – standardized to a 7-day period

Summary of PK findings:

· The average dose adjustment for SCIG was 153% (range: 126-187%) of the previous weekly-equivalent IVIG dose.

· After 12 weeks of treatment with SCIG at the individualized dose, the final steady-state AUC determinations were made in 18 of the 19 subjects completing the wash-in/wash-out period.

· Mean ratio of steady state AUCs (standardized to a weekly treatment period) for SCIG vs. IVIG treatment was 1.002 (range: 0.77-1.20) with a 90% confidence limit of 0.951 to 1.055 for the 18 subjects.

· IgG trough levels during treatment with SCIG were 1.3 times higher than the preceding trough levels during treatment with IVIG.  

· This calculated SCIG:IVIG ratio of 1.3 (+/- 15% of this value, or +/- 0.2) can be used to assess dosing with SCIG by assuming a steady-state target IgG trough level will be in range of 1.1 to 1.5 times the previous steady-state trough levels with IVIG.

· Clinical response should be the primary consideration in dose adjustment.

· While the trough levels with SCIG are generally higher, the peak serum levels were shown to be lower than those achieved with IVIG.

· In contrast to IVIG administered every 3 to 4 weeks, weekly subcutaneous administration results in relatively stable steady-state serum IgG levels.  Peak serum IgG levels were observed after a mean of 2.9 days (range: 0-7 days) in the 18 patients treated with SCIG.

· Other pharmacokinetic data, including Vd and T1/2, were not reported in the substudy.  The half-life of immunoglobulin varies greatly according to preparation, administration site, and patient.
FDA Approved Indication(s) and Off-label Uses

SCIG is FDA-approved for the treatment of primary immunodeficiency disease.  The clinical trial that led to FDA-approval included patients with Common Variable Immunodeficiency (CVID) and X-Linked Agammaglobulinemia (XLA).  

Potential off-label uses include:

· Autoimmune hemolytic anemia

· Autoimmune neutropenia

· Bone marrow transplant; adjunct

· Cytomegalovirus infection; treatment and prophylaxis

· Dermatomyositis, systemic

· Guillain-Barre syndrome

· HIV infection
· Myasthenia gravis
· Pemphigus vulgaris

· Renal transplant rejection

· Respiratory syncytial virus infection

· Toxic shock syndrome

· Transplant of kidney, pre-transplant desensitization of highly sensitized patients

· Uveitis 

Current VA National Formulary Alternatives

Immune globulin, Injectable Solution
On April 4, 2011, CSL Behring announced its intention to discontinue production of Vivaglobulin®, which was a SCIG (Human), 16%  Liquid.  The company recommends transitioning patients to SCIG (Human), 20% Liquid (Hizentra®).

Dosage and Administration1
Dosage 
· Subcutaneous immune globulin (SCIG) should be administered on a weekly basis.
· To be started one week after the patient’s last Immune Globulin Intravenous (Human) infusion (IVIG).

· Initial weekly dose of SCIG is calculated to achieve a systemic serum IgG exposure (area under the concentration-time curve (AUC) not inferior to that of the previous IVIG treatment):
1.53 x previous IVIG dose (grams)
No. of weeks between IVIG doses

· To convert the dose from grams to milliliters, multiply the dose (in grams) by 5.

· Adjust the dose over time based on trough levels.  The patient’s clinical response should be the primary consideration in dose adjustment.

· To determine if a dose adjustment may be considered, measure the patient’s serum IgG trough level 2 to 3 months after switching from IVIG to Subcutaneous immune globulin.  

· The target serum IgG trough level on weekly SCIG treatment is projected to be 1.3 +/- 0.2 times (i.e., between 1.1 and 1.5 times) the last trough level.

· To adjust the dose based on trough levels, calculate the difference (in mg/dL) of the patient’s serum IgG trough level from the target IgG trough level (1.3 times the last IVIG trough level).  Then find this difference in Table 2 and the corresponding amount (in mL) by which to increase or decrease the weekly dose based on the patient’s body weight.

Table 2. Adjustment (+/- mL) of the Weekly SCIG Dose Based on the Difference (+/- mg/dL) From the Target Serum IgG Trough Level

	Difference from target IgG trough level (mg/dL)
	Body Weight (kg)

	
	10
	15
	20
	30
	40
	50
	60
	70
	80
	90
	100
	110
	120

	
	Dose Adjustment (mL per Week)*

	50
	0
	1
	1
	1
	2
	2
	3
	3
	4
	4
	5
	5
	6

	100
	1
	1
	2
	3
	4
	5
	6
	7
	8
	8
	9
	10
	11

	150
	1
	2
	3
	4
	6
	7
	8
	10
	11
	13
	14
	15
	17

	200
	2
	3
	4
	6
	8
	9
	11
	13
	15
	17
	19
	21
	23

	250
	2
	4
	5
	7
	9
	12
	14
	16
	19
	21
	23
	26
	28

	300
	3
	4
	6
	8
	11
	14
	17
	20
	23
	25
	28
	31
	34

	350
	3
	5
	7
	10
	13
	16
	20
	23
	26
	30
	33
	36
	39

	400
	4
	6
	8
	11
	15
	19
	23
	26
	30
	34
	38
	41
	45

	450
	4
	6
	8
	13
	17
	21
	25
	30
	34
	38
	42
	46
	51

	500
	5
	7
	9
	14
	19
	23
	28
	33
	38
	42
	47
	52
	56


* Dose adjustment in mL is based on the slope of the serum IgG trough level response to SCIG dose increments (5.3 mg/dL per increment of 1 mg/kg per week)
Off-Label Dosing

· Off-label dosing regimens in patients without prior IVIG therapy, have not been studied with the SQIG 20% product, but have been studied with other immune globulin products.

· Data supporting off-label subcutaneous dosing regimens without prior IVIG are available in a bioavailability study and case report.6,7  These articles support the initial use of daily subcutaneous infusions for multiple days followed by weekly infusions as maintenance therapy.

· Safety and efficacy data with respect to off-label subcutaneous dosing regimens is limited.

Administration
· For subcutaneous infusion only.  Infusion time ranges per patient, dose, and infusion rate tolerated.  

· Intended for weekly administration using an infusion pump.  If appropriate, may be self-administered using single-use vials that come in 5 mL, 10 mL, or 20 mL.  The drug manufacturer does not endorse specific devices or needles.  Patients may only self-administer after they have been properly trained by a doctor or healthcare professional.

· Injection sites - may be infused into multiple sites including the abdomen, thigh, upper arm, and/or lateral hip.  No more than 4 injection sites may be used simultaneously, with at least 2 inches between each site.  Sites should be changed with each weekly administration.

· Volume – The initial infusion volume of SCIG should not exceed 15 mL per injection site.  This may be increased to 20 mL per site after the fourth infusion and to a maximum of 25 mL per site as tolerated.

· Rate – The initial infusion rate of SCIG should not exceed 15 mL per hour per site.  For subsequent infusions, the flow rate may be increased to a maximum of 25 mL per hour per site as tolerated.  The maximum flow rate is not to exceed a total of 50 mL per hour for all sites combined at any time.

Efficacy & Safety Data4
The efficacy, safety and tolerability of SCIG was evaluated in a prospective, open-label, multicenter, single-arm, clinical study conducted in the US in adult and pediatric subjects with primary immunodeficiency.  Subjects previously treated with IVIG therapy at regular 3- or 4-week intervals for at least 3 months prior to study start were switched to weekly subcutaneous administration of SCIG for 15 months (a 3-month wash-in/wash-out period followed by a 12-month efficacy period).  The efficacy analyses included 38 subjects in the modified intent-to-treat (mITT) population.  This population consisted of subjects who completed the wash-in/wash-out period and received at least one infusion of SCIG during the efficacy period.  Twenty eight subjects completed the efficacy period.  The safety analyses included 49 subjects in the intent-to-treat (ITT) population, which consisted of all subjects who received at least one dose of SCIG
Efficacy Measures
The following measures are typical endpoints in PID studies.  According to the 2008 FDA bulletin, patients with PID may experience four or more SBIs per year without immunoglobulin replacement therapy. 3 SCIG products have shown to be effective in preventing infections in patients with PID, with efficacy comparable to that of IVIG preparations.4 The efficacy results of this study may be compared with the results from studies assessing similar products.

Primary Efficacy Endpoint

· Annual rate of SBIs per patient in the mITT population comprising all subjects treated with study medication during the efficacy period (starting with week 13)
· Target rate of SBIs was 1.0 SBI per patient per year, as recommended by the Food and Drug Administration (FDA).
· SBIs were defined as bacterial pneumonia, bacteremia/septicemia, osteomyelitis/septic arthritis, bacterial meningitis, and visceral abscess.
Secondary Efficacy Endpoints

· Rate of SBIs in the ITT population

· Number of infection episodes

· Number of days missed from work/school/day care or inability to perform normal activities due to infections 

· Number of days of hospitalization due to infections

· Use of antibiotics for infection (prophylaxis or treatment)

· Trough serum IgG levels – measured before every infusion administered at the study site

Summary of efficacy findings 
· During the efficacy period, weekly doses of SCIG ranged from 72 to 379 mg/kg, which was 149% (range 114-180%) of the previous IVIG dose.  Mean SCIG doses ranged from 179 to 224 mg/kg per week. 
·  Subjects received a total of 2264 infusions of SCIG.  However, 5% of the administered doses could not be verified.  The first three infusions were supervised and served as training for the patients or their parents/guardians.  Patients administered further infusions themselves, with supervised infusions during each study site visit (first four infusions and every fourth infusion thereafter).  

· The number of injection sites per infusion ranged from 1 to 12.  In 73% of infusions, the number of injection sites was 4 or fewer.  Up to 4 simultaneous injection sites were permitted using 2 pumps.  More than 4 sites could be used consecutively during one infusion.  
· The infusion flow rate did not exceed 50 ml per hour for all injections sites combined.  During the efficacy period, the overall median duration of a weekly infusion ranged from 1.6 to 2.0 hours for all infection sites combined.

Table 3. Primary and Secondary Efficacy Endpoints (mITT Population)

	Efficacy Endpoint
	Number (%) of patients

N=38
	Number (annual rate) of events/days [CI]

	SBIs [upper 99% CI] – primary endpoint
	0 (0) 
	0 (0) [0.132] a

	Infection episodes (non-serious) [95% CIs]
	31 (81.6)
	96 (2.76) [2.235-3.370]a

	Days missed from work/school
	12 (31.6)
	71 (2.06) [N/A] b

	Days hospitalized due to infection
	1 (2.6)
	71 (0.2) [N/A] b

	Days with antibiotics for infection prophylaxis or treatment
	27 (71.1)
	1,688 (48.5) [N/A] a


a Total number of days in the study N=12,697

b total number of days from patient diaries N=12,605

No SBIs were observed in both the mITT or ITT populations in this study.  Overall, mean serum IgG trough levels in the efficacy period were maintained between 12.1 and 12.9 g/L.  

For further details on the efficacy results of the clinical trials, refer to 
Appendix:  Clinical Trials
 (page 12).

Adverse Events (Safety Data)4
Deaths and Other Serious Adverse Events (Sentinel Events)

No deaths or serious adverse events occurred during the study.  
Table 4. Most Common ADEs (Experienced by >5 patients with PID; ITT Population)
	Adverse Event
	All events
	Temporally associated (72 hr)



	
	No. (%) of patients (n=49)
	No. (rate) of events (n=2,264)
	No. (%) of patients (n=49)
	No. (rate) of events (n=2,264)

	Any AE
	49 (100)
	1,749 (0.773)
	49 (100)
	1,566 (0.692)

	Injection site reactions
	49 (100)
	1,314 (0.580)
	49 (100)
	1,298 (0.573)

	Sinusitis
	14 (28.6)
	20 (0.009)
	7 (14.3)
	10 (0.004)

	Headache
	13 (26.5)
	40 (0.018)
	12 (24.5)
	32 (0.014)

	Nasopharyngitis
	11 (22.4)
	15 (0.007)
	8 (16.3)
	8 (0.004)

	Cough
	8 (16.3)
	9 (0.004)
	5 (10.2)
	6 (0.003)

	Diarrhea
	7 (14.3)
	8 (0.004)
	5 (10.2)
	6 (0.003)

	Bronchitis
	6 (12.2)
	9 (0.004)
	5 (10.2)
	6 (0.003)

	Fatigue
	6 (12.2)
	6 (0.003)
	4 (8.2)
	4 (0.002)

	Injection site bruising
	5 (10.2)
	19 (0.008)
	5 (10.2)
	18 (0.008)

	Back pain
	5 (10.2)
	11 (0.005)
	4 (8.2)
	5 (0.002)

	Acute sinusitis
	5 (10.2)
	7 (0.003)
	4 (8.2)
	5 (0.002)

	Nausea
	5 (10.2)
	5 (0.002)
	4 (8.2)
	4 (0.002)

	Abdominal pain upper
	5 (10.2)
	5 (0.002)
	3 (6.1)
	3 (0.001)

	Upper resp. tract infection
	5 (10.2)
	6 (0.003)
	3 (6.1)
	3 (0.001)

	Rash 
	5 (10.2)
	7 (0.003)
	2 (4.1)
	3 (0.001)


Table 5. Most Common Causally Related Adverse Events (ITT Population)

	Adverse Event
	Infusion-related
	Infusion-related and temporally associated (72 hr)

	
	No. (%) of patients (n=49)
	No. (rate) of events (n=2,264)
	No. (%) of patients (n=49)
	No. (rate) of events (n=2,264)

	Any AE
	49 (100)
	1,436 (0.634)
	49 (100)
	1,397 (0.617)

	Injection site reactions
	49 (100)
	1,313 (0.580)
	49 (100)
	1,297 (0.573)

	Headache
	12 (24.5)
	36 (0.016)
	11 (22.4)
	31 (0.014)

	Injection site bruising
	5 (10.2)
	19 (0.008)
	5 (10.2)
	18 (0.008)

	Vomiting
	3 (6.1)
	3 (0.001)
	3 (6.1)
	3 (0.001)

	Pain
	3 (6.1)
	4 (0.002)
	2 (4.1)
	3 (0.001)

	Fatigue
	3 (6.1)
	3 (0.001)
	2 (4.1)
	2 (<0.001)

	Contusion
	2 (4.1)
	3 (0.001)
	2 (4.1)
	3 (0.001)

	Back pain
	2 (4.1)
	3 (0.001)
	2 (4.1)
	2 (<0.001)

	Diarrhea
	2 (4.1)
	2 (<0.001)
	2 (4.1)
	2 (<0.001)

	Abdominal pain upper
	2 (4.1)
	2 (<0.001)
	2 (4.1)
	2 (<0.001)

	Nausea 
	2 (4.1)
	2 (<0.001)
	2 (4.1)
	2 (<0.001)

	Migraine 
	2 (4.1)
	3 (0.001)
	1 (2.0)
	2 (<0.001)

	Rash
	2 (4.1)
	2 (<0.001)
	1 (2.0)
	1 (<0.001)

	Arthralgia
	2 (4.1)
	2 (<0.001)
	1 (2.0)
	1 (<0.001)


Tolerability

· Two subjects withdrew from the study due to adverse reactions.  
· One subject experienced a severe injection-site reaction one day after the third weekly infusion, and the other subject experienced moderate myositis.  
· Both reactions were judged to be “at least possibly related” to the administration of SCIG.
For further details on the safety results of the clinical trials, refer to 
Appendix:  Clinical Trials
 (page 12).

Precautions/Contraindications1
Precautions

1. Severe hypersensitivity reactions may occur to human immune globulin or components of SCIG, such as polysorbate 80.  Individuals with IgA deficiency can develop anti-IgA antibodies and anaphylactic reactions after administration of blood components containing IgA.  Patients with known antibodies to IgA may have a greater risk of developing potentially severe hypersensitivity and anaphylactic reactions with administration of SCIG.  SCIG contains < 50 mcg/ml IgA.  
2. Reactions reported to occur with IVIG treatment may also occur with SCIG treatment.  Because postmarketing reporting of adverse events is voluntary and from a population of uncertain size, it is not always possible to reliably estimate the frequency of these reactions or establish a causal relationship to product exposure.  Although none of these have been reported with SCIG, possible reactions include:
a. Renal dysfunction/failure, osmotic nephropathy, and death – Ensure that patients are not volume depleted and assess renal function, including urine output, blood urea nitrogen (BUN) and serum creatinine, before the initial infusion and at appropriate intervals thereafter.  If renal function deteriorates, consider discontinuing the drug.  For patients at an increased risk of developing renal dysfunction due to pre-existing renal insufficiency or predisposition to acute renal failure, administer SCIG at the minimum rate practical.

b. Thrombotic events – Patients at increased risk may include those with a history of atherosclerosis, multiple cardiovascular risk factors, advanced age, impaired cardiac output, hypercoagulable disorders, prolonged periods of immobilization, and/or known or suspected hyperviscosity.  Administer SCIG at the minimum rate practical.  Consider baseline assessment of blood viscosity in patients at risk for hyperviscosity, including those with cryoglobulins, fasting chylomicroanemia/markely high triglycerides, or monoclonal gammopathies.  

c. Aseptic meningitis syndrome (AMS) – Syndrome usually begins within several hours to 2 days following IVIG treatment.  AMS may occur more frequently with high doses (2g/kg) and/or rapid infusion of IVIG.  It is recommended to conduct a thorough neurologic exam with CSF studies in patients with signs and symptoms of AMS.  

d. Hemolysis – SCIG may contain blood group antibodies that can act as hemolysins and induce in vivo coating of red blood cells with immunoglobulin, causing a positive direct antiglobulin (Coombs’) test result and hemolysis.

e. Transfusion-related acute lung injury (TRALI) – Characterized by severe respiratory distress, pulmonary edema, hypoxemia, normal left ventricular function, and fever.  Typically occurs within 1 to 6 hours following transfusion.  Management includes oxygen therapy with adequate ventilator support.  If suspected, test patient’s serum and the product for the presence of anti-neutrophil antibodies.

3. Transmissible infectious agents

a. Made from human plasma which may potentially carry a risk of transmitting infectious agents.  This risk is reduced by screening donors and testing for the presence of certain infections.  Additionally, virus inactivation/removal steps are taken in the manufacturing process to reduce this risk.
Contraindications

· Patients who have had anaphylactic or severe systemic reaction to the administration of human immune globulin or to components of SCIG, such as polysorbate 80.

· Patients with hyperprolinemia, because SCIG contains the stabilizer L-proline.

· IgA-deficient patients with antibodies against IgA and a history of hypersensitivity.  
Special Populations:
SCIG is pregnancy category C.  Animal reproduction studies have not been conducted and SCIG should only be given during pregnancy if clearly indicated.  SCIG has not been evaluated in nursing mothers.  In the pediatric population, SCIG has been evaluated in 10 patients (3 children and 7 adolescents) with PID.  No specific dose requirements were necessary to achieve the desired serum IgG levels.  SCIG has not been evaluated in neonates or infants.  Only 6 of the 49 patients evaluated in the clinical study of SCIG were 65 years of age or older.  No overall differences in safety and efficacy were observed in the geriatric population.
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:

	NME Drug Name
	Lexi-Comp
	First DataBank
	USP
	ISMP
	Clinical Judgment

	Immune Globulin Subcutaneous (20%)
	None

	None

	None – however, intercepted error for IV form with Hepatitis B immune globulin
	None

	Immune Globulin IV or IM forms


	Hizentra
	None
	None
	None
	None
	Hyzaar

Hydrea


	NME Drug Name
	Potential Name Confusion 

	Immune globulin subcutaneous
	Immune globulin IV or IM

	Hizentra
	Hyzaar, Hydrea


Drug Interactions1
Drug-Drug Interactions

SCIG may interfere with response of live vaccines such as measles, mumps, rubella, and varicella.
Drug-Lab Interactions

Immune globulin may result in a falsely elevated blood glucose measurement due to assay interference with the glucose dehydrogenase pyrroloquinoline quinine (GDH-PQQ) method.

Acquisition Costs

Table 6. Cost comparison – Immune Globulin Products* # %
	Drug
	Initial Dose (example)a,b

	Cost 
	Cost/Dose/patient ($)
	Cost/Year/patient ($)

	Immune globulin subcutaneous (Human) 20% Liquid (Hizentra®)
	32 g/ 3 wks x 1.53 = 16 g SCIG

16 g x 5 ml = 80 ml

(179-224 mg/kg/wk range)
	$52.48 /gram
	$840

($734 – 945)

	$43,680

($38,168 – 49,140)



	Immune globulin intravenous (Human) 10% Liquid (Gamunex®)
	400 mg/kg/ 3 weeksb
(300 – 500 mg/kg range)

	$47.86 /gram
	$1530

($1149 – 1914)
	$26,010

($19,500 – 32,540)


a Example included patient with 80 kg body weight (dose rounded to whole number)
b400 mg/kg per 3 weeks using 80 kg body weight
* Of note, immune globulin therapy is individualized based on the patient’s clinical condition and serum trough IgG levels, so it is possible that the maintenance doses will not be the same as the initial dose.

# A facility decision to provide therapy through Fee-Basis or other alternative methods would incur costs directly related to those agreements
% VA pricing
Pharmacoeconomic Analysis

There are no published pharmacoeconomic evaluations available at this time.
Conclusions4
· SCIG is the first Immune Globulin for subcutaneous administration available in a 20% concentration that is indicated for the treatment of Primary Immunodeficiency (PI).
· The results of the Phase III study demonstrate that SCIG is both effective and well tolerated in patients with primary immunodeficiency.  
· The annual rate of SBIs experienced in the study was 0 (upper 99% CI 0.132), which was lower than the FDA requirement of 1.  This compares with the annual rate of 0.04 SBIs per patient obtained with SCIG 16% (Vivaglobin().  Rates for three 10% liquid IVIG products were also similar.  With Gammagard( liquid and IVIG, 0 and 0.08 SBIs per patient per year were observed, respectively.  With Gamunex(, <0.2 validated sinopulmonary infections per patient per year were reported.  Of note, the Gamunex( study used a different definition of serious infections.  In general, the annual rate of SBIs in the study evaluating SCIG 20% is slightly better than the overall mean of 0.068 SBIs per patient per year observed in the licensing trials of all IVIG preparations approved in the United States since 2000. However, rates for each of these products were less than the FDA requirement of 1.  

· Mean serum IgG trough levels during the efficacy period were maintained between 12.1 and 12.9 g/L, within the normal range for healthy individuals.  Local reactions were predominantly mild, and comprehensive safety monitoring showed no new types of adverse events.
· Since SCIG (Human), 16% liquid has been discontinued by the manufacturer, SCIG (Human), 20% liquid is the only available immune globulin for subcutaneous administration. 

· Potential benefits for a higher (20%) concentration of an IgG subcutaneous preparation allows for less volume to be given to the patient and for a shorter median infusion time of 1.6 to 2 hours. The initial infusion duration of IVIG 10% may take up to 12.5 hours for an 80 kg patient on a standard 600 mg/kg dose.  Prolonged IVIG administration in a clinical setting may require an extended facility stay.
· SCIG 20% liquid may provide an advantage over IVIG to patients with travel limitations who require flexibility with scheduled infusions and the convenience of self-administration at home.  
· SCIG 20% liquid is stored at room temperature for its entire shelf life, up to 30 months.  
· Premedications are usually not required for SCIG 20% liquid administration, but can be given should patients experience local injection site reactions after the initial infusion.

· Contraindications to the use of  SCIG 20% liquid include patients who have had anaphylactic or severe systemic reaction to the administration of human immune globulin or to components of SCIG, such as polysorbate 80; Patients with hyperprolinemia, because SCIG contains the stabilizer L-proline and IgA-deficient patients with antibodies against IgA and a history of hypersensitivity.  
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Appendix:  Clinical Trials
A literature search was performed on Ovid MEDLINE (1948 to November week 4 2010) using the search terms <immune globulin> and <Hizentra> and <subcutaneous infusion>. 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. 
	Citation
	Hagan JB, Fasano MB, Spector S, et al. Efficacy and safety of a new 20% immunoglobulin preparations for subcutaneous administration, IgPro20, in patients with primary immunodeficiency. J Clin Immunol 2010; 30:734-745

	Study Goals
	Evaluate the efficacy, safety and tolerability of subcutaneous immune globulin liquid 20% in patients with primary immunodeficiency disease over a period of 15 months.

	Methods
	Phase I Local Tolerability Study in Healthy Subjects
Objective 

· To compare the local tolerability of SCIG 16% and SCIG 20%  with Vivaglobin(
Subjects

· N=28 

· White males aged 18-45 years

Inclusion
· BMI of 21-27 kg/m2
· No clinically significant medical history

· Good health (complete physical examination, ECG, and clinical laboratory screening)

Exclusion

· Any clinically relevant pathology that could interfere with the study results or put the subject’s safety at risk

Design

· Single-center, randomized, four-way crossover, assessment-blinded study

· Each patient received a single subcutaneous dose of SCIG 16% 15ml, SCIG 20%  15 mL, SCIG 20% 12 mL, or Vivaglobin 15 mL at a single abdominal site on day 1 at 25 mL/h.

· The next test samples were administered at weekly intervals at different abdominal sites.

Primary Endpoint

· Assessment of local tolerability from the start of infusion to 72 hours after the end of infusion.

· Local tolerability included pain (assessed by subjects), erythema, edema/induration, itching, and local heat (assessed by a treatment-blinded investigator).

Tolerability assessments

· Performed by treatment-blinded investigators after the end of infusions.
· Erythema and edema were evaluated using 5-point scales ranging from none (score 0) to severe (score 4).

· Itching and local heat were evaluated using a 4-point scale ranging from none (score 0) to severe (score 3).

· Pain was evaluated by the subjects using a 100-mm Visual Analogue Scale (VAS) ranging from 0 (no pain) to 100 (unbearable pain).

· Results were not documented as adverse effects unless signs/symptoms led to infusion stop, required medication, or had an impact on the general condition of the subject as judged by the investigator.

Phase III Efficacy and Safety Study in Patients With PID
Patients

· Males or females aged 5 to 72 years

Inclusion

· Diagnosed as having common variable immune deficiency (CVID)  as defined by the Pan-American Group for Immunodeficiency and European Society for Immunodeficiencies, or XLA as determined by the investigator.

· Received IVIG therapy at regular 3- or 4-week intervals for at least 3 months prior to study.

· Patients switching from a IVIG study in PID were required to have had at least three documented serum IgG trough levels of >5 g/L for the last 3 months prior to enrollment.

· Patients treated with other IVIG products were required to have had at least one documented serum IgG trough level of >5 g/L during the previous 6 months.

Exclusion

· Newly diagnosed PID previously untreated with IVIG.

· Evidence of an active serious infection, malignancies of lymphoid cells and immunodeficiency with thymoma.

· Known hyperprolinemia, hypoalbuminemia, protein-losing enteropathies, any proteinuria, allergic reactions to immunoglobulins or other blood products. 

· Known antibodies to IgA, treatment with steroids or other systemic immunosuppressants.

· Pregnancy, breast-feeding planned pregnancy during the course of the study.

· Any condition that was likely to interfere with evaluation of the study medication or satisfactory conduct of the study.

Design

· Prospective, open-label, multicenter, single-arm

· 12-week wash-in/wash-out period followed by a 12 month efficacy period

· The initial weekly dose of SCIG 20% administered during the wash-in/wash-out period was the calculated average weekly dose of the last three IVIG infusions received prior to the start of this study, multiplied by 1.30, a dose adjustment coefficient used in a study with Vivaglobin(.

· A two-part pharmacokinetic substudy was conducted in a subset of patients (n=19).

· The pharmacokinetic substudy provided data for dose adjustments in the efficacy period of the main study.  Patients not participating in the PK substudy had their IgPro20 doses adjusted by applying a mean dose adjustment coefficient of 1.53, calculated from individual dose adjustments in pharmacokinetic patients.

· Premedication was not allowed to be taken on the same day prior to infusion to reduce adverse effects associated with IGSC infusion.

· Oral and parenteral steroids as concomitant medication were allowed if the average daily dose was < 0.15 mg of prednisone equivalent/kg per day.  

· Local anesthetics could be used before infusion to reduce the pain associated with needle insertion if required.

· IgPro20 was administered subcutaneously using Cane Crono PCA-50 infusion pumps. 

· Up to four injection sites were used simultaneously with a maximum of two pumps, each with bifurcated tubing feeding two catheters.  The average number of injection sites per patient was not reported.
· The initial volume per injection site was 15 mL and could be increased to a maximum of 25 mlL depending on tolerability. 

Primary Efficacy Endpoint

· Annual rate of serious bacterial infections (SBIs) per patient in the modified intention-to-treat (mITT) population comprising all subjects treated with study medication during the efficacy period (starting with week 13)

· SBIs defined as bacterial pneumonia, bacteremia/septicemia, osteomyelitis/septic arthritis, bacterial meningitis, and visceral abscess.

Secondary Efficacy Endpoints

· Rate of SBIs in the ITT population

· Number of infection episodes

· Number of days missed from work/school/day care or inability to perform normal activities due to infections 

· Number of days of hospitalization due to infections

· Use of antibiotics for infection (prophylaxis or treatment)

· Trough serum IgG levels (measured before every infusion administered at the study site every 4 weeks)

Assessments

· Patients were assessed at each study site visit (the first four infusions and every fourth infusion thereafter). Information on adverse events, including local reactions, was collected continuously by patients (diary) and investigators (at visits).  

· Local reactions were assessed by both patients and investigators.  Patients assessed the overall perception of local reactions 24+/-3 hours after the end of infusion via diaries, using a 5-point scale (0=none, very slight, slight, moderate, severe).  
· Appropriate completion of the diary was monitored at every visit to the study site.  Investigators evaluated local reactions independently at 15-45 minutes post infusion for the first 4 infusions at the study site and every visit to the study site thereafter, using symptom-specific 5-point scales, except for edema, which was measured using two diameters in mm.  

· Vital signs were evaluated at screening and before and after each infusion administered at the study site (first 4 and every fourth infusion thereafter).  Clinical laboratory parameters were determined at screening, before infusions 1, 4, 28, and 40, and at the completion of the visit.

· A direct Coombs’ test was performed before and shortly after infusions 1 and 4, on day 3 of week 28, before and after infusion 64, 2 or 3 days after infusion 64, and at the completion of the visit.  If a positive direct Coombs’ test result was accompanied by a decrease of > 2.0 g/dL in hemoglobin compared to the preinfusion 64, then the test results were followed up by extensive additional testing.  A decrease of > 2.0 g/dL in hemoglobin together with an increase in lactate dehydrogenase and a decrease in serum haptoglobin were considered indicative of a potential intravascular hemolysis.
Data Analysis

· A sample size of 32 patients was calculated to provide 80% power of detecting SBIs, provided the true SBI rate was 0.5.  To allow for a moderate to high discontinuation rate, a sample size of 50 patients was planned.
· Efficacy analyses were carried out on the mITT population.  Safety analyses were carried out in the ITT population.
· Efficacy analyses were restricted to the efficacy period (week 13-to completion visit).  The annual rate of SBIs per patient was estimated along with its upper one-sided 99% CI.  
· The number of infection episodes was estimated with two-sided 95% CIs.  
· Variables concerning demographic and background characteristics and secondary efficacy variables were summarized descriptively.  
· No imputation of missing data was made.

	Results 
	Patient demographics and baseline characteristics
· Mean age: 36 years; 73.7% aged 16-64 years

· Gender: 55.3% female; 44.7% male

· Race: 97.4% white 

· Mean weight: 70 kg

· Primary disease: 95% CVID(32 patients had been diagnosed more than 2 years prior to the study); 5% XLA (2 patients had XLA diagnosed more than 2 years prior to the study.)

Efficacy:

Primary and Secondary Efficacy Endpoints (MITT Population)

Efficacy Endpoint

Number (%) of patients

N=38

Number (annual rate) of events/days [CI]

SBIs [upper 99% CI]

0 (0) 

0 (0) [0.132] a
Infection episodes (nonserious) [95% CIs]

31 (81.6)

96 (2.76) [2.235-3.370]a
Days missed from work/school

12 (31.6)

71 (2.06) [N/A] b
Days hospitalized due to infection

1 (2.6)

71 (0.2) [N/A] b
Days with antibiotics for infection prophylaxis or treatment

27 (71.1)

1,688 (48.5) [N/A] a
a Total number of days in the study N=12,697

b total number of days from patient diaries N=12,605
Safety:  

Most Common Adverse Events (Experienced by >5 patients with PI; ITT Population)
Adverse Event

All events

Temporally associated (72 hr)

No. (%) of patients (n=49)

No. (rate) of events (n=2,264)

No. (%) of patients (n=49)

No. (rate) of events (n=2,264)

Any AE

49 (100)

1,749 (0.773)

49 (100)

1,566 (0.692)

Injection site reactions

49 (100)

1,314 (0.580)

49 (100)

1,298 (0.573)

Sinusitis

14 (28.6)

20 (0.009)

7 (14.3)

10 (0.004)

Headache

13 (26.5)

40 (0.018)

12 (24.5)

32 (0.014)

Nasopharyngitis

11 (22.4)

15 (0.007)

8 (16.3)

8 (0.004)

Cough

8 (16.3)

9 (0.004)

5 (10.2)

6 (0.003)

Diarrhea

7 (14.3)

8 (0.004)

5 (10.2)

6 (0.003)

Bronchitis

6 (12.2)

9 (0.004)

5 (10.2)

6 (0.003)

Fatigue

6 (12.2)

6 (0.003)

4 (8.2)

4 (0.002)

Injection site bruising

5 (10.2)

19 (0.008)

5 (10.2)

18 (0.008)

Back pain

5 (10.2)

11 (0.005)

4 (8.2)

5 (0.002)

Acute sinusitis

5 (10.2)

7 (0.003)

4 (8.2)

5 (0.002)

Nausea

5 (10.2)

5 (0.002)

4 (8.2)

4 (0.002)

Abdominal pain upper

5 (10.2)

5 (0.002)

3 (6.1)

3 (0.001)

Upper resp. infection

5 (10.2)

6 (0.003)

3 (6.1)

3 (0.001)

Rash 

5 (10.2)

7 (0.003)

2 (4.1)

3 (0.001)




	
	Most Common Causally Related Adverse Events (ITT Population)

Adverse Event

Infusion-related

Infusion-related and temporally associated (72 hr)

No. (%) of patients (n=49)

No. (rate) of events (n=2,264)

No. (%) of patients (n=49)

No. (rate) of events (n=2,264)

Any AE

49 (100)

1,436 (0.634)

49 (100)

1,397 (0.617)

Injection site reactions

49 (100)

1,313 (0.580)

49 (100)

1,297 (0.573)

Headache

12 (24.5)

36 (0.016)

11 (22.4)

31 (0.014)

Injection site bruising

5 (10.2)

19 (0.008)

5 (10.2)

18 (0.008)

Vomiting

3 (6.1)

3 (0.001)

3 (6.1)

3 (0.001)

Pain

3 (6.1)

4 (0.002)

2 (4.1)

3 (0.001)

Fatigue

3 (6.1)

3 (0.001)

2 (4.1)

2 (<0.001)

Contusion

2 (4.1)

3 (0.001)

2 (4.1)

3 (0.001)

Back pain

2 (4.1)

3 (0.001)

2 (4.1)

2 (<0.001)

Diarrhea

2 (4.1)

2 (<0.001)

2 (4.1)

2 (<0.001)

Abdominal pain upper

2 (4.1)

2 (<0.001)

2 (4.1)

2 (<0.001)

Nausea 

2 (4.1)

2 (<0.001)

2 (4.1)

2 (<0.001)



	Conclusions
	· The results of the study demonstrate that SCIG is both effective and well tolerated in patient with primary immunodeficiency.  
· The annual rate of SBIs experienced in the study was 0 (upper 99% CI 0.132), which was lower than the FDA requirement of 1.  
· Mean serum IgG trough levels during the efficacy period were maintained between 12.1 and 12.9 g/L, within the normal range for healthy individuals.  Local reactions were predominantly mild, and comprehensive safety monitoring showed no new types of adverse events.
· Immunologists treating adult patients with IVIG are often concerned over the potential risk of cardiac or thromboembolic adverse events during the extreme IgG peak after infusion.  SCIG may provide additional safety in this respect.
· Although other subcutaneous IgG preparations are available and comparable to Hizentra(, the development of a higher (20%) concentration of an IgG subcutaneous preparation allows for less volume to be given to the patient and for a shorter infusion time.

	Critique 
	Strengths

· Achieved sample size target  to reach statistical power of 80%

· Strong study design – prospective, multi-center, phase 3 study with a 12-week wash-in/wash-out period followed by a 12-month efficacy period

· Pharmacokinetic evaluation within a subset of patients provided data for dose-adjustments in the efficacy period of the main study.

· Included phase 1 and 3 studies to local tolerability in healthy subjects and also the safety and efficacy in patients with PID.  The same assessments used in the phase 1 study were used in the phase 3 study, providing consistency.

· Similar endpoints as other studies evaluating similar products.
Limitations
· Mean age was 36 years and results may not be as generalizable to the older populations of the VA who may benefit from the convenience of self-administration at home.  

· Pharmacokinetic substudy did not report PK parameters such as half-life, volume of distribution, etc. 

· Did not report average number of injection sites per infusion per patient.

· Limited comparison to other immune globulin products.

· No head-to-head studies performed yet. 
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