Subcutaneous Immune

Globulin Maintenance

Therapy for CIDP:

An Idea Whose
Time Has Come

By Keith Berman, MPH, MBA

MOST OFTEN DIAGNOSED in
people between 40 years and 60 years
of age, chronic inflammatory demyeli-
nating polyneuropathy (CIDP) is a rel-
atively rare immune-mediated periph-
eral nervous system disorder that
results in variable loss of grip strength
and upper and lower limb weakness.

Patients may find themselves unable to
get up from a sitting position, main-
tain balance or handle small or delicate
items. If left untreated, irreversible
axonal damage can occur, with cumu-
lative disability that eventually leads to
wheelchair dependence in about one-
third of patients.
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While its exact mechanism of action
remains unclear, intravenous immune
globulin (IVIG) has consistently been
shown in well-designed clinical trials
to be effective in durably reducing dis-
ability in roughly one-half of affected
patients.”” As maintenance therapy to
prevent disease relapse, IVIG is preferred



over corticosteroids, plasma exchange
or immunosuppressive drug options.

But the benefits of long-term IVIG
administration often come with signif-
icant downsides. Even after employing
available strategies such as slowing the
infusion rate or switching product
brands, some patients suffer systemic
reactions that can include headache,
fatigue, fever, chills, hypotension,
tachycardia, myalgia, lower-back pain,
rash, flushing, nausea and vomiting.
Particularly in patients with predispos-
ing risk factors, IVIG administration
has also been associated with serious
systemic adverse events, including
renal insufficiency and, in rare
instances, thrombosis or anaphylactoid
reactions. In the clinic or home setting,
IVIG must be infused by a specially
trained nurse, and the patient must
adhere to a set scheduled infusion
regimen.

As documented in several recent
pivotal clinical trials, a potential solu-
tion for CIDP patients with these
IVIG-related issues is the same one
that works for many primary humoral
immunodeficiency (PI) patients who
require IgG replacement therapy: self-
administered subcutaneous immune
globulin (SCIG).

A recent investigation randomized
30 CIDP patient responders to IVIG
for a switch to a corresponding total
dose of SCIG

weekly at home or to thrice-weekly

administered thrice-

subcutaneous saline. The SCIG group
experienced a modest 5.5 percent
mean improvement in isokinetic
muscle strength, versus a 14.4 percent
mean decline in the placebo group.’
More recently, a meta-analysis of eight
studies comparing the efficacy and

safety of IVIG and SCIG in patients
with CIDP or multifocal motor neu-
ropathy (MMN), another chronic
inflammatory demyelinating neuropa-
thy, found no significant differences in
muscle strength outcome; SCIG
therapy was associated with a signifi-
cantly reduced risk of moderate and/or
systemic side effects.

chief operations officer at NuFACTOR
Specialty Pharmacy. Furthermore, she
reported that most patients who decide
to switch to SCIG therapy from nurse-
managed home or clinic-based IVIG
infusions appear to be motivated by one
or more of these reasons:

* Poor tolerance to systemic side effects
during or shortly after IVIG infusion

A potential solution for CIDP patients with these
[VIG-related issues is the same one that works for

many primary humoral immunodeficiency

patients who require IgG replacement therapy:

self-administered subcutaneous immune globulin.

In March 2018, based on results from
the double-blind, placebo-controlled
Phase 3 PATH trial,” CSL Behring’s
20% SCIG product (Hizentra), approved
in 2010 for the treatment of PI,
became the first to secure an additional
indication for the treatment of adults
with CIDP as maintenance therapy to
prevent relapse of neuromuscular dis-
ability and impairment. Another SCIG
product already approved for PI,
Shire’s HyQvia, is currently being
investigated for use as CIDP mainte-
nance therapy. By all accounts, SCIG
is already gaining popularity among
patients and physicians as the IgG
maintenance treatment of choice.

“Maintenance SCIG therapy is a
potential option for any CIDP patient
who requires ongoing treatment, and is
willing to learn how to self-administer the
product at home,” said Leslie Vaughan,

* Poor venous access necessitating
placement of a vascular access device

e A desire for more flexibility in
scheduling infusions to minimize
work/lifestyle conflicts

* A desire to be independent of the
need for nurse-managed clinic or home

infusion visits

Divided SCIG Doses Reduce
Systemic Reactions

Following a typical 2 gram per
kilogram (g/kg) induction dose of
IVIG, most responders receive mainte-
nance therapy infusions of greater than
or equal to 1 g/kg of body weight every
three to four weeks,* under the man-
agement of a nurse infusion specialist
in the home or in the clinic setting.
IVIG

immediate (within six hours) or

administration results in

delayed systemic adverse reactions in

* Some CIDP patients may require IVIG infusions as often as every two weeks or as infrequently as every eight weeks.
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Intravenous and Subcutaneous Immune Globulin Products Approved

for CIDP or in Clinical Testing

Product Delivery | Indication Approval/
Form(s)' Study Phase

GAMUNEX- C Immune Globulin v
Injection (Human), 10% SC
Privigen Immune Globulin v

Intravenous (Human), 10%

Hizentra Immune Globulin e
Subcutaneous (Human), 20% Liquid

GAMMAGARD LIQUID Immune v
Globulin Infusion (Human), 10%” SC

HyQvia Immune Globulin Infusion
(Human) 10% with Recombinant SC
Human Hyaluronidase

'IV = intravenous; SC = subcutaneous

Treatment of CIDP to
improve neuromuscular

disability and impairment and Approved
for maintenance therapy to September 2008
prevent relapse

[IV administration form only)

Treatment of adults with

CIDP to improve Approved
neuromuscular disability and September 2017
impairment

Treatment of adult patients

with CIDP as maintenance Approved
therapy to prevent relapse of March 2018
neuromuscular disability and

impairment

Treatment of CIDP Phase 3

[ZV administration form only]  clinical testing

Phase 3
clinical testing

Maintenance therapy to
prevent relapse of CIDP

*GAMMAGARD LIQUID (administered intravenously) is also indicated as a maintenance therapy to improve muscle strength and disability in adult

patients with multifocal motor neuropathy (MMN).

roughly 5 percent to 15 percent of
infusions, affecting as many as 20 per-
cent to 40 percent of all patients.® By
contrast, across five case series evaluat-
ing SCIG in PI patients, the reported
rates of systemic adverse reactions
ranged between zero and less than 1
percent.” The largest of these studies,
monitoring 33,168 SCIG infusions in
158 patients, documented a systemic
adverse reaction rate of just 0.3 percent:
100 mild and six moderate events in
28 patients with no severe or anaphy-
lactoid reactions.’

“Patients on SCIG therapy experi-
ence far fewer systemic side effects such
as headache, nausea, chills and fatigue
because the IgG is administered subcu-
taneously in frequent, much smaller
doses than IVIG,” explained Vaughan.
While local swelling, itching, heat,
pain and erythema reactions at the

SCIG infusion site are common, they
generally resolve within 12 hours to 24
hours without treatment and tend to
diminish over time. These typically
mild local reactions are rare with IVIG
infusion.’

SCIG therapy delivers a similar
quantity of IgG as IVIG over the same
three- or four-week period, but the
peak serum IgG level is much reduced
by dividing the IVIG dose into one or
more doses a week; a common twice-
weekly SCIG infusion schedule, for
example, divides a monthly IVIG dose
into eight much smaller doses. The
serum IgG peak following each of
these small subcutaneous infusions is
additionally moderated by its relatively
slow absorption into the bloodstream.
Because the large IgG protein is unable
to cross capillary endothelial walls to
directly enter the circulation, it instead
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slowly transits through the lymphatic
system." The serum IgG level peaks
between 48 hours and 72 hours follow-
ing an SCIG infusion.

A combination of small divided
doses and slow absorption appears also
to diminish the severity of the infre-
quent systemic events that occur with
SCIG. Danish investigators recently
examined two of the most common
side effects of IVIG — headache and
nausea — in 59 patients diagnosed
with CIDP, MMN or post-polio syn-
drome treated with IVIG, and 27
CIDP and MMN patients treated with
SCIG. DPatients reported symptom
severity on a visual analogue scale
(VAS) from 0 mm to 100 mm. In the
SCIG group, headache reached a
median peak value of just 1 (range 0 to
13) mm at day six, versus a median
peak value of 11 (range 0 to 96) in the
IVIG group at day four. Nausea expe-
rience in the SCIG group had a stable
median value of 0 (range 0 to 21) at all
days, compared to a peak value of 3
(range 0 to 90) reached at day four in
the IVIG group. For both headache
and nausea, this reduced median
severity favoring SCIG was highly
significant (p < 0.0001). Just as
important, the peak severity experi-
enced by any patient was also sharply

lower in the SCIG group."

A Better Alternative to Ports
or Catheters

A small percentage of CIDP patients
prescribed maintenance IVIG therapy
either have pre-existing venous access
problems or develop them with repeated
peripheral intravenous access. Permanent
indwelling venous catheters or infusion
ports implanted under the skin were
once a very popular means to resolve

this venous access problem."



Figure. Frequent SCIG self-infusion results in much smaller serum IgG peaks than
IVIG infusion of a similar dose every 3 to 4 weeks.
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Source: Berman K. Under The Skin Is In. BioSupply Trends Quarterly, October 2011, pp 52-54.

Unfortunately, these venous access
devices inherently present a significant
risk of infection. Localized tissue reac-
tion produced by these devices makes
it easier for bacteria and other microor-
ganisms to become established and
develop into an active infection. Some
types of infections, in particular colo-
nization with Candida albicans, fre-
quently require removal of the port or
catheter. Skin bacteria can also gain
entry to the port through the needle
puncture site, then travel down the
catheter lumen to the vein, potentially
causing a systemic infection.

A second significant concern is the
potential for ports or indwelling
catheters to promote thrombus forma-
tion, amplifying the risk of a throm-
boembolic event rarely associated with
administration of IVIG itself."”

Citing these known risks of infection
and thrombosis, a recently published
American Academy of Allergy, Asthma
and Immunology practice policy state-
ment recommended that “the place-
ment of permanent central venous

access [devices] solely for the purpose

of IVIG administration should be dis-
couraged,” particularly given the
“growing availability of subcutaneous

14

IgG infusion.”

Reduced Wearing-Off Effect

Exogenous IG therapy is known to
be effective only as long as the supple-
mental IgG serum level is maintained
in the therapeutic range. Some patient
responders on maintenance IVIG
therapy experience a diminution in
muscle strength over the days immedi-
ately preceding their upcoming sched-
uled IVIG infusion. This “wearing off”
effect is attributable to a drop-off in
serum IgG to below the therapeutic
threshold level prior to the next sched-
uled IVIG infusion — a phenomenon
that is averted by frequent IgG dosing
used by patients on SCIG therapy.

In a recent crossover study, one-
quarter of subjects who reported a
preference for SCIG cited the advan-
tage of less fluctuation in muscular
strength than they experienced on
IVIG therapy. This is unsurprising as
small, frequent SCIG doses result in a

more consistent serum IgG level, in
particular a higher IgG trough level
than the trough level shortly prior to
the next IVIG infusion (Figure).
While the problem of waning muscle
strength in the days prior to the next
IVIG infusion can also be addressed by
increasing the IVIG dose or reducing
the interval between IVIG infusions,
both of these strategies have downsides
that can be averted by switching to
SCIG therapy.

Customizing the SCIG
Infusion Regimen Is Key
Whether the product is IVIG or
SCIG, CIDP patients on maintenance
therapy are typically prescribed a total
dose of at least 1 g/kg of IgG every
three to four weeks. Thus, an 80 kilo-
gram adult prescribed 1 g/kg of 20%
SCIG product each four weeks must
use an infusion pump to self-administer
a total of 400 mL of fluid under the
skin over that period. Prescribing
instructions for Hizentra specify that,
as tolerated, up to a maximum of 50
mL may be infused in each site
(abdomen, thigh, upper arm or side of
upper leg/hip). In a given session,
patients can concurrently infuse their
product through up to eight needles
placed in different areas of the body.
So, in theory, a patient able to tolerate
50 mL in a single infusion site could
self-administer 100 mL in just one ses-
sion each week using just two needles
placed in two separate sites on the
body. But for most CIDP patients, the
maximum tolerated single-site infused
volume is much lower than 50 mL.
To meet their prescribed weekly
SCIG volume, patients face a choice:
They can elect either to 1) increase the
number of needles and sites they use in
each infusion session, or 2) use fewer
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Hizentra
Immune Globulin Subcutaneous
(Human) 20% Liquid

1s'and  Self-administered Ig :
only for CIDP Maintenance t ‘ \

=

1 |g Prescribed for Pl
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Important Safety Information .
WARNING: Thrombosis (blood clots) can oceur, witl
products, including Hizentra. Risk factors can incltide: advanc
age, prolonged immobilization, a history of blood clotting or
hyperviscosity (blood thickness), use of estrogens, installed vascular
catheters, and cardiovascular risk factors.

If you are at high risk of blood clots, your doctor will prescribe
Hizentra at the minimum dose and infusion rate practicable and will
monitor for signs of clotting events and hyperviscosity. Always drink
sufficient fluids before infusing Hizentra.

See your doctor for a full explanation, and the full prescribing
information for complete boxed warning.

Hizentra is a prescription medicine used to treat:
e Primary immune deficiency (PI) in patients 2 years and older
e Chronic inflammatory demyelinating polyneuropathy (CIDP) in adults

Treatment with Hizentra might not be possible if your doctor determines
you have hyperprolinemia (too much proline in the blood), or are

—y—

forﬂ and CIDP with
the m of self-administration,

soz.ucan ? on everyday living

*lg=immunoglobulin

d _ persensitivity.
ave previously had a severe allergic reaction

Tell your doctor if you

~ (including anaphylaxis) to the administration of human immune

globulin. Tell'your doctor right away or go to the emergency room if you
have hives, trouble breathing, wheezing, dizziness, or fainting. These
could be signs of a bad allergic reaction.

Inform your doctor of any medications you are taking, as well as any
medical conditions you may have had, especially if you have a history
of diseases related to the heart or blood vessels, or have been immobile
for some time. Inform your physician if you are pregnant or nursing, or
plan to become pregnant.

Infuse Hizentra under your skin only, do not inject into a blood
vessel. Self-administer Hizentra only after having been taught to do so
by your doctor or other healthcare professional, and having received
dosing instructions for treating your condition.

Hizentra is manufactured by CSL Behring AG and distributed by CSL Behring LLC. Hizentra® is a registered trademark of CSL Behring AG. Biotherapies for Life®
is a registered trademark of CSL Behring LLC. IgIQ®", Premier Start®¥, and CSL Behring Assurance® are service marks of CSL Behring LLC.
©2018 CSL Behring LLC 1020 First Avenue, PO Box 61501, King of Prussia, PA 19406-0901 USA www.CSLBehring.com www.Hizentra.com HIZ-0605-AUG18


http://www.CSLBehring.com
http://www.Hizentra.com
http://www.hizentra.com/

Fmeans you and your doctor can

E

Why Choose Hizentra?

'Y

Choose where you infuse

%

No IV infusions

Proven safety

Self-administration with Hizentra

decide where you can infuse.
Convenient dosing routines
mean you won’t have to adjust
or cancel your plans due to IV
infusion appointments.

IV infusions can be challenging
for people who have hard-to-find
or damaged veins. Hizentra
allows you to infuse just under
the skin, not into a vein, after
training from your doctor.

Hizentra has an established safety
profile and demonstrated tolerability.
In clinical trials, the most common
side effects were redness, swelling,
itching, and/or bruising at the
infusion site; headache, chest, joint
or back pain; diarrhea; tiredness;
cough; rash; itching; fever, nausea,
and vomiting. These are not the only
side effects possible.

Discover all the benefits Hizentra has to offer at Hizentra.com

Immediately report to your physician any of the following symptoms,
which could be signs of serious adverse reactions to Hizentra:

e Reduced urination, sudden weight gain, or swelling in your legs
(possible signs of a kidney problem).

e Pain and/or swelling or discoloration of an arm or leg, unexplained
shortness of breath, chest pain or discomfort that worsens on deep
breathing, unexplained rapid pulse, or numbness/weakness on one
side of the body (possible signs of a blood clot).

¢ Bad headache with nausea; vomiting; stiff neck; fever; and sensitivity
to light (possible signs of meningitis).

e Brown or red urine; rapid heart rate; yellowing of the skin or
eyes; chest pains or breathing trouble; fever over 100°F (possible
symptoms of other conditions that require prompt treatment).

Hizentra is made from human blood. The risk of transmission of infectious
agents, including viruses and, theoretically, the Creutzfeldt-Jakob disease
(CJD) agent and its variant (vCJD), cannot be completely eliminated.

The most common side effects in the clinical trials for Hizentra
include redness, swelling, itching, and/or bruising at the infusion
site; headache; chest, joint or back pain; diarrhea; tiredness; cough;
rash; itching; fever, nausea, and vomiting. These are not the only
side effects possible. Tell your doctor about any side effect that
bothers you or does not go away.

Before receiving any vaccine, tell immunizing physician if you have
had recent therapy with Hizentra, as effectiveness of the vaccine
could be compromised.

Please see brief summary of full prescribing information for
Hizentra on adjacent page. For full prescribing information,
including boxed warning and patient product information,
please visit Hizentra.com.

You are encouraged to report negative side effects of
prescription drugs to the FDA. Visit www.fda.gov/medwatch,
or call 1-800-FDA-1088.

Biotherapies for Life” CSL Behring


http://www.fda.gov/medwatch
https://www.cslbehring.com/

Biotherapies for Life’ CSL BEhrlng

|glQ: Support Programs to Help You Get Started

Call IgIQ to find out about programs such as:

CSL Behring

premier-

Free 1-month supply of
Hizentra and free at-home
nurse visits

Your single source
for Ig solutions

e
Hizentra
Co-Pay

T

\ CSLBehrin

Relief “‘\‘"’?

A

Most patients with
commercial insurance
pay $0 out-of-pocket*

Protection if you
lose insurance*

1-877-355-1GIQ (4447)

*Other terms and conditions apply. Call IglQ to learn more.

HIZENTRA®, Immune Globulin Subcutaneous (Human), 20% Liquid
Initial U.S. Approval: 2010

BRIEF SUMMARY OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to use HIZENTRA
safely and effectively. See full prescribing information for HIZENTRA.

CONTRAINDICATIONS

e Anaphylactic or severe systemic reaction to human immune globulin or components of
HIZENTRA, such as polysorbate 80

o Hyperprolinemia (type | or Il) (HIZENTRA contains the stabilizer L-proline)

e |gA-deficient patients with antibodies against IgA and a history of hypersensitivity

WARNINGS AND PRECAUTIONS

WARNING: THROMBOSIS
See full prescribing information for complete boxed warning.

e Thrombosis may occur with immune globulin products, including HIZENTRA.
Risk factors may include: advanced age, prolonged immobilization,
hypercoagulable conditions, history of venous or arterial thrombosis,
use of estrogens, indwelling vascular catheters, hyperviscosity, and
cardiovascular risk factors.

 For patients at risk of thrombosis, administer HIZENTRA at the minimum
dose and infusion rate practicable. Ensure adequate hydration in patients
before administration. Monitor for signs and symptoms of thrombosis

and assess blood viscosity in patients at risk for hyperviscosity.

INDICATIONS AND USAGE

HIZENTRA is indicated for:

*Treatment of primary immunodeficiency (PI) in adults and pediatric patients 2 years
and older.

* Maintenance therapy in adults with chronic inflammatory demyelinating polyneuropathy
(CIDP) to prevent relapse of neuromuscular disability and impairment.

-Limitation of Use: Maintenance therapy in CIDP has been systematically studied for 6
months and for a further 12 months in a follow-up study. Continued maintenance beyond
these periods should be individualized based on patient response and need for continued
therapy.

For subcutaneous infusion only.

DOSAGE FORMS AND STRENGTHS
0.2 g per mL (20%) protein solution for subcutaneous injection

e |gA-deficient patients with anti-lgA antibodies are at greater risk of severe
hypersensitivity and anaphylactic reactions.

e Thrombosis may occur following treatment with immune globulin products, including
HIZENTRA.

e Aseptic meningitis syndrome has been reported with IGIV or IGSC, including HIZENTRA
treatment.

e Monitor renal function, including blood urea nitrogen, serum creatinine, and urine
output in patients at risk of acute renal failure.

e Monitor for clinical signs and symptoms of hemolysis.

e Monitor for pulmonary adverse reactions (transfusion-related acute lung injury [TRALI])

e HIZENTRA is made from human plasma and may contain infectious agents, e.g., viruses,
the variant Creutzfeldt-Jakob disease (vCJD) agent and, theoretically, the Creutzfeldt-
Jakob disease (CJD) agent.

ADVERSE REACTIONS
The most common adverse reactions observed in =5% of study subjects were local infusion
site reactions, headache, diarrhea, fatigue, back pain, nausea, pain in extremity, cough,
upper respiratory tract infection, rash, pruritus, vomiting, abdominal pain (upper), migraine,
arthralgia, pain, fall and nasopharyngitis.

To report SUSPECTED ADVERSE REACTIONS, contact CSL Behring
Pharmacovigilance at 1-866-915-6958 or FDA at 1-800-FDA-1088 or www.fda.
gov/imedwatch.

DRUG INTERACTIONS

The passive transfer of antibodies may interfere with the response to live virus vaccines, and
lead to misinterpretation of the results of serological testing.

Based on March 2018 revision
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https://www.cslbehring.com/

needles and increase the number of
infusion sessions each week. While
most patients settle on two to three
infusions per week, “the balance
between how many needles to use in a
session versus how often to self-infuse
is highly individual,” said Amy Ehlers,
NuFACTOR  Specialty Pharmacy’s
director of pharmacy. “Patients need
time to learn and become comfortable
with the experience of self-administer-
ing SCIG before they decide what
works best. If patients are pushed to try
a lot of needles or volume in the early
stages, some will rebel.”

reported significantly less limitation
in their work and daily activities, better
general health and improved treatment
satisfaction; more than 80 percent
preferred the subcutaneous route, and
90 percent preferred the home treat-
ment setting. Two-thirds of group B
patients treated at home with IVIG
followed by SCIG stated their prefer-
ence for the subcutaneous route.
Results from a more recent IVIG-
versus-SCIG preference study in a
CIDP patient cohort echo the PI
study findings.” Twenty of 29 CIDP
patients who crossed over from effec-

For many patients, SCIG is also valued for

the freedom it offers to self-treat on their own

schedule, or for independence from reliance on
nurses and other medical professionals.

Independence and Scheduling
Flexibility

While relief from systemic side
effects is an important reason patients
cite for switching from IVIG to SCIG,
for many patients, SCIG is also valued
for the freedom it offers to self-treat on
their own schedule, or for independ-
ence from reliance on nurses and other
medical professionals. This has been
documented in multiple PI patient
studies, including a seminal 2006
investigation of the impact of SCIG on
health-related quality of life (HRQoL)
in 28 PI patients previously treated
with IVIG in a clinic setting (group A)
and 16 others previously on IVIG
therapy at home (group B).” After
switching to SCIG therapy, group A

tive IVIG therapy to SCIG indicated
they preferred SCIG therapy. Sixteen
of these 20 patients cited increased
infusion scheduling flexibility as a
reason. More stable strength, milder
side effects and time savings were cited
as reasons by five, three and two
patients, respectively.

It is too early to speculate about
what eventual proportion of CIDP
patients who require chronic mainte-
nance therapy will elect to switch to
SCIG therapy in lieu of remaining on
IVIG. Some CIDP patients are needle-
phobic or are otherwise uncomfortable
with the steps required to self-administer
the drug. Others may have residual
fine motor control deficits or other
issues that preclude this option.

But the experience of the PI popula-
tion might provide some insight about
the prospects for SCIG as maintenance
therapy for CIDP: Little more than a
decade after the 2006 approval of the
first SCIG treatment, SCIG is now the
IgG replacement therapy of choice for
more than one-half of PI patients in
the United States. =

KEITH BERMAN, MPH, MBA, is the founder
of Health Research Associates, providing
reimbursement consulting, business develop-
ment and market research services to biopharma-
ceutical, blood product and medical device
manufacturers and suppliers. He also serves as
editor of International Blood/Plasma News, a
blood products industry newsletter.
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