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Slide 1: Challenges and Opportunities for Managing Hemophilia
Welcome to Challenges and Opportunities for Managing Hemophilia 2014 Continuing Education

Series.

This series of three tracks is jointly sponsored by Medical Education Resources, the Specialty
Healthcare Benefits Council, and Impact Education, LLC, in collaboration with the National

Hemophilia Foundation.

This activity is supported by an educational grant from Novo Nordisk, Inc. and we would like to

thank them for their support.
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Slide 2: Continuing Education Information

Continuing education for this activity is provided by Medical Education Resources, or MER.
They have designated this activity for one (1) credit hour for each track, or a potential total of
three (3) hours if all three tracks are completed. This credit is for physicians, pharmacists, nurses,

and case managers.



How to Get CEUs w %

To earn continuing educational units for this activity, please visit

The Specialty Healthcare Benefits Council website at
www.SHBC.us.
There you can complete the post-test and evaluation and

receive 1.0 continuing education credit hours.

Slide 3: How to Get CEUs
To earn continuing educational units for this activity, please visit The Specialty Healthcare

Benefits Council website at www.SHBC.us. There you can complete the post-test and evaluation

and receive 1.0 continuing education credit hours.


http://www.shbc.us/
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The faculty and planners reported the following financial relationships with commercial interests

whose products or services may be mentioned in this continuing education activity.



Track 1:
Clinical Overview

= Differentiate general hemophilia from hemophilia with inhibitors,
including the unigue challenges associated with inhibitors.

Discuss the impact of changes in the treatment of pediatric and adult

hemaophilia.
Program Name Faculty
Craig Kessler,
WD MDD
Current Practices and Approaches to Care: An Update -
Amvy Shapiro, )
MD
Clinical Strategies for Managed Care and Other Payers to Cehynda PharmD. MBA
Imiprove Hemophilia Patient Outcomes Tadlock '

Craig Kessler M

Track 1 Case Study Challenges and Opportunities Amy Shapie | MD
?;’;ﬂ"‘}’: FharmD, MBA

Slide 6: Track 1: Clinical Overview
Welcome to Track 1 of a three part series. This track, entitled Clinical Update will focus on the

clinical challenges and opportunities for managing hemophilia within a managed care setting.

Upon completion of this learning track, the learner will be able to:
1. Differentiate general hemophilia from hemophilia with inhibitors, including the unique
challenges associated with inhibitors.

2. Discuss the impact of changes in the treatment of pediatric and adult hemophilia.



Program 1:

Current Practices and Approaches to Care: An Update

oW
s/
Program 1:

Current Practices and Approaches to Care:
An Update

Slide 7: Program 1: Current Practices and Approaches to Care: An Update
The first presentation of Track 1 is entitled Current Practices and Approaches to Care: An

Update, and represents the physician’s perspective on hemophilia management.



Program Faculty

Hame Credential | Position and Institution

Medical Director, Adult Hemaophilia, Georgetown
LIniversity

Medical Director, Indiana Hemophilia and
Thrombosis Center

Craig Kessler | MD

Amy Shapiro | MD

Support Staff ﬂrg_]anizaﬁon

Joe Eichenholz | Specialty Healthcare Benefits Council
Marla Feinstein | Mational Hemophilia Foundation
Michelle Rice Mational Hemophilia Foundation

Slide 8: Program Faculty

The faculty for this presentation includes Dr. Craig Kessler, Medical Director of Adult
Hemophilia at Georgetown University and Dr. Amy Shapiro, Medical Director of the Indiana
Hemophilia and Thrombosis Center. Support staff for this presentation includes Joe Eichenholz,
Executive Director of the Specialty Healthcare Benefits Council, and Marla Feinstein and

Michelle Rice, from the National Hemophilia Foundation’s Public Policy Team.



-

Hemophilia: An Inherited Disorder & %

+ X inked recessive bleeding disorder leading to
spontaneous bleeding and bleeding following frauma or
surgery
— Typically expressedin males; female carriers may have symptoms
— Characterized by a deficiency of Factor VIll {(hemophilia &) or Factor X

(hemuophilia B)
* Current prevalence in the United States: ~20 000 males
« Occursin ~1 of every 5,000 live male births
« 20% of cases are new mutations
» Affects individuals from all racial and ethnic groups

+ Hemophilia A is ~4X as common as hemophilia B

Cantars for Diseass Control Hemophilla facts. hitp:dwwwode powincbdddhemophilisita cte nbmi.  Accasssd Aprll 7, 2014,

Slide 9: Hemophilia: An Inherited Disorder
Hemophilia is a genetic coagulation disorder that results in a bleeding tendency. Hemophilia is a
term most commonly utilized to include hemophilia A (factor VIII deficiency) and hemophilia B

(factor IX deficiency).

Both factors VIII and IX are coded for on the X chromosome and are sex-linked recessive
disorders. This results in a predominately male affected population. Females are usually called
carriers of the disorder. Female carriers may have varying levels of the deficient coagulation
factor and may have levels that place them in the mildly deficient range. It is important that
carriers’ levels are established and care provided to those with levels placing them at hemostatic
risk. Approximately 30% of diagnosed cases of hemophilia are new mutations; therefore a lack

of family history does not preclude the diagnosis.

The incidence of hemophilia A and B is approximately 1 in 5,000 live male births. Hemophilia
affects all races and ethnic groups equally. Overall, there are at least 30,000 affected individuals

in the United States today.



The majority (80-85%) of individuals with hemophilia are comprised of FVIII deficiency while
hemophilia B constitutes 15-20% of the population. Hemophilia B is also known as Christmas

disease. Clinically the two forms of hemophilia are quite similar.

~
Detection/Diagnosis & %

Prior Family History No Previous Family History
ldentify carriers = Bleeding with birth or post-natal,
Pre-conception counseling circumcision, immunizations

- Cord blood testing of males = Excessive bleeding following

traumalinjury
= Joint bleeds and hematomas

Low-level carrers should be
identified early to prevent
bleeding with surgery or injury

Cantars for Disease Control hitp:#www.cte powincbddd/hemophilis idisgnos s himl.  Accessed Aprll 7, 2014,

Slide 10: Detection/Diagnosis

Detection and diagnosis may differ in those individuals where a known family history of
hemophilia is present as compared to those where there is no family history. In those with a prior
history of hemophilia there is an emphasis on carrier identification, most accurately performed
through mutational analysis. In women of child bearing age, pre-conception counseling affords
an opportunity to educate these women on optimal care practices for both them and a potentially
affected fetus, including fetal sexing, prenatal diagnosis, and delivery. Testing of at-risk male
infants is optimally performed at birth via cord blood testing — this requires coordination between
the Hemophilia Treatment Center, or HTC, patient, and obstetrician. Again, female carriers may
have factor levels in the mild deficiency range requiring specific hemostatic interventions at

delivery or during the post-partum period.



In individuals without a prior history of hemophilia, the diagnosis of an affected individual most
often occurs due to abnormal bleeding at birth or during the post-natal period. Bleeding due to
circumcision occurs in approximately 50% of patients with severe disease. Bleeding with
injections or interventions may also occur. The most catastrophic bleeding in newborns is
intracranial hemorrhage, occurring in up to 4% of the affected population; importantly this issue
may be higher in those without a family history due to lack of awareness of the potential
diagnosis and how bleeding may be impacted by delivery. Infants and toddlers may present with

abnormal bruising or joint bleeds as they become mobile.

~
Clinical Manifestations & %

* Bleeding into joints (hemarthroses), muscles, soft tissues, and
other locations

+ Interference with normal activities and ability to participate fully
in school or work
» Long term sequelae
— Flexion contractures
— Arthritisfarthropathy
— Chronic pain
— Muscle atrophy
— Loss of mobility
— Neurclogic impairment
* Inhibitor development represents severe sequelae occurring in
~30% of severe FVIIl patients

Mational Hemophilla Foundation

it hemophdiia orgdNHFUVsbMainPgs/MalnMHF 35p x?menuld=1 T3&contantid=45&rptnam s=bisading
Accassed Aprll 7, 2014

Slide 11: Clinical Manifestations

Characteristic bleeding events that occur in patients with hemophilia include joint, deep tissue, or
muscle bleeds. Other sites can be involved including the central nervous system, the
gastrointestinal tract, and other deep tissues. Bleeding events that occur into joints are termed

hemarthroses.

Both acute and repeated bleeds impact an individual’s ability to participate in normal activities
including school, sports, play, or work. Family functioning can also be affected. Parents of

children with chronic diseases are at increased risk of loss of time from work. In addition,
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unaffected siblings may have their psychosocial functioning impacted. Children with hemophilia
are at-risk of being overprotected with resultant impact on independence and psychosocial

functioning.

Repetitive bleeding into joints leads to joint disease that may progress to end stage arthropathy,
which is often associated with interference with function and disability. This level of joint
disease often leads to chronic pain and ambulatory challenges and negatively impacts an
individual’s quality of life by interfering with every day activities and ability to work and/or
perform in school. For example, a patient with severe joint disease in their knee or ankle may
find it difficult to stand for long periods of time or maneuver up and down stairs. This in turn

leads to restrictions in the types of work and activities that individual can perform.

Ultimately, the ability of a person with hemophilia with significant joint disease to find their
place in the work force is diminished. Therefore, the total societal effect must be considered and
include individual productivity, use of public programs, and ability to become an active
functioning member of the work force. It is in the best interest of the individual and society to

have patients who are most able to achieve optimal individual outcomes.

Another important consequence of hemophilia is the development of an inhibitory antibody,
termed an inhibitor. These specific sequelae are discussed later in more depth. However, the
prevalence of inhibitor development is more common in FVIII deficiency or hemophilia A where
it occurs in approximately 20-30% of the severely affected population. Inhibitors are uncommon

in hemophilia B, even in severe disease, with a prevalence rate of about 1-4%.

11



Common Locations of Bleeds & /)

« Joints
— Knee, ankle, elbow, and wrist are most common
* Muscles
* Nose and mouth
« Gastrointestinal tract
— Hematemesis, hematochezia
» (Genito-urinary tract
— Hematuria

« Head
— Most dangerous

= Treatment is to replace missing clotting factor

Slide 12: Common Locations of Bleeds

The potential for acute and long term consequences of bleeding events depends on the location
and severity of the bleed. Certain locations are considered “critical” with the potential for a
bleeding episode to become life- or limb-threatening. For example, a small amount of bleeding
into the central nervous system can result in significant sequelae. Due to this, pregnant females
who are known carriers have established delivery plans to protect the potentially affected infant

from birth injury and central nervous system hemorrhage.

The most common area of bleeding in hemophilia is the joints. When blood leaks into the joint, it
has a small confined space in which it accumulates. Accumulated blood stretches the capsule,
which is highly innervated and results in significant pain and reduced range of motion. In
addition, blood contains substances that cause inflammation. An inflammatory reaction in the

joint contributes to acute and chronic pain and development of joint disease.

Other common sites of bleeding include the muscles, nose and oral cavity, the gastrointestinal

tract as well as other areas.

12



Today, safe, effective treatments are available including genetically engineered replacement
products that minimize the risk of blood-borne viral transmission. These products are utilized to
replace the missing or deficient clotting factor to a hemostatic level for bleeding episodes.
Repeated infusion may be required based upon the severity of disease, and the site and extent of

the bleeding episode.

Sites of Bleeding in Inhibitor Patients& %
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Slide 13: Sites of Bleeding in Inhibitor Patients

A report by Dr. Gringeri in the journal Blood in 2003 demonstrated that approximately 70% of
all bleeding episodes experienced by hemophilia patients occurred in the joints, 44% in the
muscles, 19% related to surgery, and almost 8% to accidents. Twenty-two percent of bleeds

occurred in a variety of other areas as previously mentioned.
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Clinical Classification w )

Classification severe Moderate Mild

(% of affected patients) (50%- 70%) (10%) (30%- 40%)

FVIIl or FIX activity =1% 1% — <5% =5% — 40%

Pattern of bleeding

episodes ~2 —4 per month | ~4 — G peryear Incommaon

Cause of bleeding
episodes

Majar trauma,

Spontaneous Minar trauma Surgery

Adapted from Henry's Clinkcal Diagnosis and Management by Laborstory Method. 215t sdition; Table 35-4; Copyright
Elsanviar.

Slide 14: Clinical Classification

Hemophilia is divided into three categories based on the level of the deficient clotting factor
detectable in the patient’s blood. We divide patients into severe, with a clotting factor level of
<1%; moderate, with a clotting factor level of 1% to <5%; and mild with a clotting factor level of
5% to 40%. A patient’s clinical history often allows the hematologist to place them into one of

these categories based upon the frequency and types of bleeding experienced.

Patients with severe hemophilia bleed approximately two to four times monthly and their
bleeding episodes are often characterized as spontaneous. Spontaneous bleeding is due to the
normal stress of everyday activity that precipitates micro-bleeding progressing in patients with

hemophilia to clinically evident hemorrhagic episodes.

In moderate deficiency states, patients experience approximately four to six bleeding episodes

yearly, often in association with minor injury.

Patients with mild deficiency bleed infrequently and usually only in association with injury,

trauma, intervention, or surgery.
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Acute Complications

Soft Tissue Bleeding

Hemarthrosis

Slide 15: Acute Complications

This slide demonstrates a visual representation of a significant soft tissue bleed and hemarthrosis.
Repeated bleeding within the joints can initially lead to a condition known as synovitis.
Following an intra-articular bleed, the breakdown of erythrocytes results in the deposition of
cytoplasmic iron into the synovium, the membrane that lines the joint, and chondrocytes of the
articular cartilage. Recurrent intra-articular bleeding triggers inflammation of the synovium
leading to synovial hypertrophy. A hypertrophied synovium is more easily injured and likely to
bleed. This initiates a vicious cycle of bleeding, chronic synovitis, and re-bleeding. As synovitis
develops, the synovium becomes clinically palpable and the joint may remain permanently
swollen even in the absence of pain. Inflammation of the synovium ultimately destroys cartilage
and bone as it is associated with elevated concentrations of hydrolytic enzymes in the synovial

fluid. Pain and arthritis develop.

Treating these bleeds before they advance to this stage is an important goal of HTC care

providers.
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Long-Term Complications

Joint Destruction Nerve Damage

Slide 16: Long-Term Complications

Eventually the patient develops hemophilic arthropathy as demonstrated here. The synovitis has
resulted in cartilage degeneration, bone erosion, and advanced arthropathy with stiffness, chronic
pain, and limited range of motion. In the most severe cases, bones may fuse resulting in a
completely non-functional joint. In addition, muscle wasting occurs. Other associated conditions
often include osteopenia, decreased ability to perform activities of daily living and participate in
gainful employment, and a decreased quality of life. Late-stage hemophilic arthropathy may
require orthopedic surgery to alleviate pain and restore function. A variety of orthopedic
procedures may be utilized and are dependent upon the desired goal, age of the patient, presence
of osteopenia, specific affected joint, and stage of joint disease. The ability to achieve normal
function depends upon a variety of factors including muscle wasting and contracture, compliance
with the prescribed post-operative physical therapy program, and the current capabilities of

prosthetic devices.

The picture on the right depicts a Volkmann’s contracture due to a compartment syndrome with

resultant nerve damage.

16



Treatment of Hemophilia & v/

+ Treatment goal
— Rapid and effective replacement of missing coagulation factor

+ Treatment approach

— Comprehensive hemophiliatreatment center (HTC) staffed by a
multidisciplinary team of experts who care for patients with bleeding
disorders

+ Treatment strategies
— Episodicor“on-demand factor replacement
— Prophylaxis

Cantsrs for Disease Control Hemophilia Tacts. hitpowww cde povincbdddhemophilistacts htmil.  Accessad Aprll 7, 2014

Slide 17: Treatment of Hemophilia

The goal of hemophilia treatment is rapid and effective replacement of the missing coagulation
factor using plasma derived or genetically engineered replacement products. The treatment of
bleeding episodes, once experienced, is defined as “on-demand” or “episodic” treatment, while

treatment of patients with infusions to prevent bleeding episodes is defined as “prophylaxis”.

Hemophilia is a rare disorder and those who are affected are best managed through highly
trained specialists located within the national federal network of Hemophilia Treatment Centers,
or HTCs. HTCs are also staffed by a multidisciplinary team expert in these disorders. Outcomes
for patients with hemophilia have been demonstrated by the Centers for Disease Control and
Prevention, or CDC, to be significantly improved when patients are cared for within the HTC

network.
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| e
Prophylaxis y g

» Infused factor replacement before the occurrence of, and to
prevent, bleeding’2

+ Since the 1990s, prophylaxis supported by WHO, MHF, and WFH
as first-line treatment for children with severe hemophiliaZ2
— Use increasing for adult patientz+

« Demonstrated benefits include
— Prevention of chronic arthropathy and sequelas®
— Prevention of intracranial and other serious bleeds’
— Prevention of pain®
— Improvement in guality of lifes
— Reduction in leng-term disability 1=

1. Berntorp E. st al Hasmophila 300%;3[suppii):1-4 VHO=Viorid Heaith Orosnizstion:
2 Carcao M, et &l Hasmophlla, 201015(suppiz)4-5. NHF=National Hemuphg Foungztion;
3 Rodrigusz NI, ot 3l Hemarol Oneol Cln Nordh Am. 2010, 24:181-158 VVFH=\\orid Federation of Hemophilia

4 Codins PUV, ot &l J Thromb Hasmost 20105 283-275.
5 Manco-Johnson MU, et sl N EnglJ Med. 2007;357:535-544.
& Shapiro AD, stal The Roke of Prophyiads In Managing Hemophiiia in Adult and Padistric Populations. Avallable at:

nttp: feme. medscaps comhvisnartcls/T051 76 print. Accessed APl 5, 2014 .
Slide 18: Prophylaxis
Presently available data demonstrate that bleed prevention from an early age enables the affected
individual to avoid or reduce the clinical impact of musculoskeletal impairment from hemophilic
arthropathy. In addition, there are associated improvements in non-physical bleeding
consequences including improved psychosocial development and quality of life. Psychosocial
development is enhanced through the use of prophylaxis by allowing patients to participate in
physical activities, improving their general health, their sense of well-being, and their interaction
with peers. Additionally, prophylaxis improves school attendance and decreases absenteeism,

allowing patients the opportunity to achieve their academic potential.

Patients treated with prophylaxis are more able to actively participate in society and have better
employment opportunities throughout their lifespan. This improves their overall quality of life.

When evaluating prophylaxis, a lifetime perspective is required to assess treatment related long-
term outcomes and cost effectiveness. Joint outcome, disability, labor force participation, health
care cost for hospitalization, rehabilitation, physiotherapy, orthopedic interventions, and overall

quality of life must be considered when assessing outcomes in hemophilia.
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Prophylaxis in the appropriate patient population is the recommended treatment regimen and is
supported by the World Health Organization, National Hemophilia Foundation, and World

Federation of Hemophilia.

Prophylaxis Protocols & %

Protocol Definition

Continuous prophylasis | Regiar contineous® trestment initisted in the sabs=nce of documented

Primary prophylaxis ozteochondral joint dizezss, determined by physical examination andior |rra;|r"
studies, and started before the second clinically evident large joint bleed and ag
3 years™

Secondary prophylaxis Riegular, continwous™ treatment started afterz 2 blesds into langs joints™ and
before the onset of joeint disease documentad by physical examination and
imaging studies

Tertiary prophylads Regular, continwows* treatment started after the onset of joint diseass

documented by physical examination and plain radiographs of the affected joints

Intermittent {"periodic”)

prophylaxis Treatment given to prevent blesding for perieds not excesding 45 wesks in a year
=

= continuous is definad a5 the Intant of treating for 52 weskstear and rscalving 2 minimum of an 3 pricr defined
fraguancy of Infusions for at least 45 wesks (8534} of the year undsr consideration

= large [oints = ankles, knses, hips, sibows, and shoukdsrs

VWorid Faderation of Hemophilla. hitp :dwww i wih orppublic stionsfles/paf-1454 pdf. Accassed Aprll & 2014

Slide 19: Prophylaxis Protocols
Prophylaxis is defined as the administration of clotting factor concentrate in the absence of

bleeding to prevent bleeding episodes. Prophylaxis is further subdivided.

Primary prophylaxis is defined as continuous regular treatment initiated in the absence of
documented osteochondral joint disease, determined by physical examination and/or imaging
studies, and started before the second clinically evident large joint bleed and age 3 years.
Continuous is defined as the intent of treating for 52 weeks per year and with patients receiving a
minimum of an a priori defined frequency of infusions for at least 45 weeks, or 85%, of the year

under consideration.

Secondary prophylaxis is regular, continuous treatment started after two or more bleeds into
large joints and before the onset of joint disease documented by physical examination and
imaging studies.
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Tertiary prophylaxis is regular, continuous treatment started after the onset of joint disease

documented by physical examination and plain radiographs of the affected joints.

Intermittent or periodic prophylaxis is treatment given to prevent bleeding for periods not

exceeding 45 weeks in a year.

Large joints are defined as ankles, knees, hips, elbows, and shoulders.

Treatment Options & %

* Replacement of missing clotting protein
— Factor VIl and X

+ DDVAP®/Stimate®in mild FVIIl deficiency

+ Adjunctive therapies

— Antifibrinolytic agents
« Amicar?Lysteda®

— Supporive measures —“RICE”
* Rest
* lce
 Compression
* Elevation

Mational Hemophilla Foundstion

ity hemophdiia orgMHFUVsbMainPgs/MalinMHF 35p x Pmanuld=1 Tagcontantid=45&rptnam s=bissding
Looacesd Aprll 7, 2014

Slide 20: Treatment Options
The mainstay of therapy for patients with hemophilia without inhibitors is replacement of the
deficient clotting factor protein to a level that will achieve, and maintain, hemostasis required to

either treat or prevent bleeding episodes.

In addition, other agents and supportive care measures are utilized for treatment of hemophilia
including DDAVP® and Stimate®. These are utilized in mild FVIII deficiency and for some
forms of Von Willebrand Disease. Antifibrinolytic agents are useful adjunctive therapies,

especially for procedures or bleeding events involving mucous membranes. These agents prevent

20



clot lysis and allow adequate healing to occur. Other supportive measures commonly utilized for

bleeding episodes include Rest, Ice, Compression, and Elevation, termed RICE.

Factor VIl and IX Product &Q %

Parameter Factor Vil Factor X

Intravenous infusion

I push *-,|'I '\J'I

* Continuous infusion

20 - 50+ units./ 20 - 100+ units /
kg body weight kg body weight

Half-life & - 12 hours 18 - 24 hours

Dose

Expected changein Factor level with each

unit infused 2% 1%

Mational Hemophilla Foundstion

ity hemophdiia orgMHFUVsbMainPgs/MalinMHF 35p x Pmanuld=1 Tagcontantid=45&rptnam s=bissding
Looacesd Aprll 7, 2014

Slide 21: Factor VIII and IX Product

Clotting factor replacement therapies are administered intravenously most commonly by IV push
but at times by continuous infusion in the hospital. Dosing is based upon the patient’s weight, the
desired level, and the volume of distribution of the infused product. Each clotting factor has a
half-life that may necessitate repeated dosing to treat or prevent bleeding episodes. In general,
for every unit per kilogram infused of FVIII an increase of 2% is anticipated; in FIX deficiency
an increase of 1% is anticipated. Pharmacokinetics, including anticipated recovery and half-life,

vary based upon age and may vary individually.
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Factor VIII Products: 0
Control and Prevention of Bleeding ” 7

Factor Vil Level

Type of BleedingEpizode Required Frequ_emy_c-f
(% of normal) Administration®
Minor L
i Administer eveny 12-24 h
: E,::; ﬁEﬂ:‘Eﬁm bleed Sl=il and/or add antifibrinohytic
Moderate - .
» Bileading into muscles or oral cavity 50 - 80 Administer every 12-24 h
= Diefinite hemarthresis until bleeding resolved
Major ..
« (I, intracranisl, intrs-abdominal, intrathoracic, CNS, or £0 - 100 Administer every &-12h
retroperitonesl blesding until bleeding resclved

*Factor VIl dosing guidance: Dosagein FWYI units = (Weightin kilograms) x
(Factor percemtage desired) x 0.5 (per productindications)

Mational Hemophilla Foundstion

bt emophdiia orgNH FUVshY Resources Stat cPag esim snudim snuSim snuss msenu 35T stmentHemophilts AB. pdf.
tooasssd Aprll 23, 2014,

Hemophilia Federation of America. hitp:twww hemophiisfed orgbls eding-disords reth smophill sttrestm sndl.
Accassed Aprll 23, 2014

Slide 22: Factor VIII Products: Control and Prevention of Bleeding

Coagulation factor concentrates are utilized to replace the deficient clotting factor to a
hemostatic level required to treat a particular bleeding episode. This slide demonstrates general
guidelines for the treatment of hemophilia A. Although these represent good initial general
guidelines, the treatment of a specific bleeding episode requires knowledge of the patient’s
therapeutic response, their individual pharmacokinetics, their inhibitor status, and the severity of
the bleed to determine the appropriate target level and duration of therapy. The treatment of

hemophilia is complex and requires an expert with experience in these disorders.
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Factor |X Products:
Control and Prevention of Bleeding

Factor IX Level Frequency of
Type of Bleeding Episode Required =l ¥
{% of normal)

Administration*

Minor -

+ Uncompiicated hemarthrosis 30 -50 ﬂ?';l‘::;if‘fg;ﬁﬁ“

+ Superficialmuscle or softtissue bleed g

Moderate -

. S . e Administer every 12-24 h
EII&&d_lng into musu:ln_als or oral cavity 20 -80 untll bleeding resolved

+ Definite hemarthrosis

Major ..

+ Gl, intracranial, intrathoracic, CNS, or 30-100 o LRSI Bl

retroperitoneal bleeding e

*Factor IX dosing guidance: Dosagein FIX units = (weight kg) x
(Factor percentage desired) x 1.0 (per productindications)

Mational Hemophilla Foundstion

bt emophdiia orgNH FUVshY Resources Stat cPag esim snudim snuSim snuss msenu 35T stmentHemophilts AB. pdf.
tooasssd Aprll 23, 2014,

Hemophilia Federation of America. hitp:twww hemophiisfed orgbls eding-disords reth smophill sttrestm sndl.
Accassed Aprll 23, 2014

Slide 23: Factor IX Products: Control and Prevention of Bleeding

This slide shows therapy in hemophilia B or FIX deficiency. Although similar in general
guidelines to FVIII deficiency, there are clearly differences in the number of units required and
the expected half-life of infused products. Again, the treatment of a specific bleeding episode
requires knowledge of the patient’s therapeutic response, their individual pharmacokinetics, their
inhibitor status, and the severity of the bleed to determine the appropriate target level and

duration of therapy.
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Factor VIl and IX Products:
Monitoring Requirements

Parameter Factor VI Factor IX
Factaor levels \l’ ‘\Jr
Inhibitor farmation \l’ ‘\f
Signs of bleeding (hemaglaobin, \‘I ‘\f
hematocrit)

Signs of hypersensitivity reactions

Slide 24: Factor VIII and IX Products: Monitoring Requirements

Monitoring of replacement therapy may be required in a variety of clinical situations and patient
circumstances. Evaluation of other laboratory parameters such as hemoglobin or iron status
should be considered based on site and extent of bleeding. In addition to obtaining specific factor
assays after administration of replacement therapy, inhibitor formation must always be kept in
mind and monitored for on a regular basis or as required by clinical response. Although rare,
hypersensitivity reactions may occur with administration of replacement therapy — these are
more commonly associated with inhibitor development in FIX deficiency. Hypersensitivity
reactions should always prompt an evaluation for development of an inhibitor and should be

reported as adverse events.
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Factor VIl and |IX Products:

34
Summary w /i

Factor VI Factor IX

Parameter Plazma- Recomb Plasma Recomb
derived -imant derived -imant

Easy to store and prepare '\f ‘\f :\( .\,f
Straightforward dosing \f \f \J’ \f

May containimmuno-modulatory proteins A\ [-* \‘Ir,u"-"r

Increase doseupto 1.5 % vs. plasma-derived \Jr

*yariable depending on level of purity

Slide 25: Factor VIII and IX Products: Summary

Presently, a variety of clotting factor replacement options exist for treatment of hemophilia.
These replacement options may be divided into two major product categories: plasma derived,
meaning manufactured from blood donors; and those that are recombinant or manufactured
through genetic engineering. Currently available replacement therapies are relatively easy to
store and prepare for administration. In general, dosing is fairly straightforward although
knowledge of an individual’s response and pharmacokinetics is important to guide treatment.
Some plasma derived products may contain immune-modulating proteins and this should be
considered especially in individuals with viral comorbidities. Standard half-life recombinant FIX
concentrates have demonstrated an increased volume of distribution as compared to their plasma

derived counterparts and this must be reflected when calculating doses.

It is important to note that these products are not licensed as generic, nor should they be treated
as such. Further product sub-categorization for plasma derived products is based upon purity,
including intermediate or high purity, which is dependent upon the number of other plasma

proteins present in the concentrate.
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Product choice for each patient is a crucial decision for both care providers and patients. The
hemophilia population was affected during the late 1970s through the 1980s with a variety of
viral blood borne infections including hepatitis B, hepatitis C, and HIV. Therefore, the risks and
benefits for each product should be carefully discussed and weighed before a product is chosen.
This decision is made by patients in conjunction with their care providers and should not be

dictated by agencies whose primary concern is cost.

Inhibitors &3 %

« Infusion of exogenous clotting factor can trigger an immune
response

« |lgG antibodies (inhibitors) directed against Factor VIl or X
protein that neutralizes the procoagulant effect of the infused
factor?

« Prevalence highest in patients with severe disease (Hemophilia
A is 20-30%; Hemophilia B, 1-4%)

« Typically develop early in life (median age 1.7 — 3.3 years)

+ Greatest risk for inhibitor development occurs within the first 50
days of exposure to infused product2

1. Canters for Ddseass Control Hsmophilla facts httpfwww cdc g
14
2 Bray GL. stal Blood 1984,83:2428-2435

Slide 26: Inhibitors

Inhibitors are antibodies that develop after normal exogenous replacement factor exposure, either
FVIII or FIX. The majority of inhibitory antibodies are immunoglobulin G. Most inhibitors
develop early in life with a median patient age of 1.7 to 3.5 years of age. The highest risk for
inhibitor development is within the first 50 exposure days. The median number of exposure days
for inhibitor development documented in clinical trials of recombinant products is approximately
nine. At 100 days, the risk of inhibitor development is very low, although not nonexistent. The
prevalence of inhibitor development is more common in FVIII deficiency where it occurs in
approximately 20-30% of the severely affected population. Inhibitors are uncommon in

hemophilia B, even in severe disease, with a prevalence rate of about 1-4%.
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Inhibitors are categorized into three main groups; high-responding, low-responding, and
transient. The level of inhibitors is measured in Bethesda units. Patients with high-responding
inhibitors (=5 Bethesda units at any time) represent 30-50% of those with inhibitors, while low-
responding inhibitors (<5 Bethesda units despite repeated exposure) comprise approximately
30%, and transient inhibitors <15%. Regardless of type, an inhibitor can affect therapy and
negatively impact outcomes. Patients with high-responding inhibitors are the most vulnerable

population.

Inhibitors neutralize the activity of the infused product making standard replacement therapy
often ineffective and result in difficulty achieving hemostasis. Therefore, bleeding episodes in
patients with inhibitors are prolonged and as a result, the morbidity they experience is increased.

Alternative hemostatic therapies are often required.

Factors Influencing Inhibitor

X 4
Development & ; 7

Patient Variables Treatment Variables

* Disease severity = Number and pattern of FWIII
Type of FVIIFFIX gene defect and FIX exposures
Ethnicity

Family history of inhibitors

Human leukocyte antigen
(HLA) type individual immune
response traits

A complex interaction of many variables leads to
inhibitor development in a particular individual

Gouw 3C. Samin Thromb Hamost 2000, 35.723-34.

Slide 27: Factors Influencing Inhibitor Development

A variety of issues are known to impact inhibitor development including the severity of disease,
with inhibitors occurring more frequently in those with severe as compared to moderate or mild
disease; the type of genetic alteration causing the hemophilia has been shown to impact its rate of

occurrence with those changes resulting in deletions or protein absence representing higher risk;
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ethnicity is important as inhibitors are almost twice as common in individuals of color; a positive
family history of inhibitors increases risk in an individual patient; and finally differences in
human leukocyte antigen (HLA) types and polymorphisms in individual immune response genes
also impact inhibitor expression as reported in the genes coding§ for IL-1, IL-2, IL-10, TNFA,
TGFp, and CTLA-4. The majority of genetic markers identified to date are known to be involved
in various B and/or T cell-mediated mechanisms and several of the genes code for molecules

involved in intracellular signaling pathways, many of which may interact with one another.

In addition, environmental factors exist that impact inhibitor expression including the number
and pattern of exposures especially in relationship to the presence of what the immune system

sees as danger signals.

Based on the findings to date, it is clear that the pathophysiologic immune process is complex

and impacted by both genetic and non-genetic variables.

YIL: Interleukin; TNFA: Tissue Necrosis Factor Alpha; TGFf: Transforming Growth Factor Beta; CTLA-4:
Cytotoxic T-Lymphocyte Antigen 4
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Consequences of Inhibitors

* Most severe complication
of treatment
— Standardtherapy becomes
ineffective
+ Consequences
Difficult to control hemostasis
Increased morbidity/mortality

Decreased abilityto perform
needed or elective surgery

Significanteconomicimpact

Cantars for Disease Control Hemophiia facts. http:#www.cdc povincbdda/hemophiliaifacts htmi.  Accassed Aprll 7, 2014

Slide 28: Consequences of Inhibitors

The consequence of inhibitor development is the failure of normal replacement therapy and need
for use of alternative hemostatic agents. These alternative agents are called “bypassing therapies”
and often achieve cessation of bleeding. Patients with inhibitors have the highest rate of
morbidity and mortality within the hemophilia population. There is a decreased ability to
perform needed or elected surgery in these patients because of the difficulty achieving consistent
and reliable hemostasis. The cost of care for patients with inhibitors is far greater than for
hemophilia patients without inhibitors. Patients with inhibitors may require very frequent therapy
for months or years depending upon the regimen utilized; therapy administered to eradicate the

inhibitor is called immune tolerance induction.

Interestingly, although inhibitors in the FIX deficient population are far less common as

compared to the FVIII deficient population, they do present specific problems that pose an even
greater risk of morbidity. These problems include the development of anaphylactic reactions in
association with exposure to FIX protein and development of nephrosis with immune tolerance

programs used to eradicate the inhibitor.
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Economic Impact of Inhibitors y )

ITotal Costs | |npatient Costs | Cutpatient Costs
250000

150000 -

100000 -

Annual Median Cost (US §)

1 1

Patient with Inhibitors Patients on Patients Receiving
Prophylaxis On-Demand Therapy

UBiman M, Hoots UK. Heemophilla. 2006;12:{Suppi 6)-74-80. Used with permission.
Slide 29: Economic Impact of Inhibitors

It is important to emphasize the financial burden that is associated with the development of
inhibitors in hemophilia. Patients with inhibitors commonly represent cost outliers for both
HTCs and their insurers. Patients with inhibitors have total costs that are comprised of the cost of
bypassing agents, immune tolerance induction therapy regimen costs, inpatient cost due to

hospitalization for severe or recalcitrant bleeds, or need for orthopedic interventions.

Overall, patients without inhibitors treated with prophylaxis have the majority of their financial
burden comprised of cost of concentrate with little allocated towards hospitalization or other

1SSues.

Patients treated with on-demand therapy have an increased percentage of their financial burden
comprised of other costs beyond concentrate including rehabilitation, orthopedic interventions,
intermittent hospitalizations, etc. It is interesting to note that the costs of patients utilizing on-
demand therapy were higher in their population than those associated with the use of

prophylaxis.
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The cost of hemophilia-related care and the impact of unusually expensive, or outlier, patients on
these costs cannot be underestimated. Specifically inhibitor patients exhibit the highest costs
with wide variability. There is little debate that the health care costs of hemophilic patients with
high-responding inhibitors are overall higher and more variable than those of non-inhibitor
patients. A report by Ullman and Hoots compared the variation and range in health care
expenditures among patients with inhibitors and those without, through data gathered during a
24-month period in 1995-1997 from a prospectively created cohort as part of a broader cost and
utilization study conducted at a large HTC. The authors concluded that although the use of
outpatient factor replacement products was not significantly greater or more expensive among
inhibitor patients, their hospital-related costs greatly increased overall expenditures. Among their
patient cohort, the overall costs associated with inhibitor patients were not only higher in

absolute monetary terms, but also in terms of the variability.

£ 1
Management of Inhibitors & %

+ Bypassing agents
— Activated prothrombin complex concentrates
— Recombinantfactorvila

* Bypassing agents have unpredictable efficacy (50 —90%)
— More bleeding, more joint damage
— Surgery historically difficultto perform

Immune Tolerance Therapy (ITT)
— Methods to eradicate inhibitor
— ~ 70% effective averall

Overall cost of treating inhibitors is significant

Canters for Dissase Control Hemophilla facts. hitp:twwwcoc govincbdddhemophilisfacts ntmi  Accessed Aprll 7, 2014

Slide 30: Management of Inhibitors

Bleeding episodes in patients with inhibitors are difficult to treat and treatment products and
schemas are different as compared to their non-inhibitor patient counterparts. The majority of

treatment utilized in patients with inhibitors is on-demand therapy. The products utilized are
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termed bypassing agents, with the two presently available products including recombinant
activated factor VIla (rFVIla, NovoSeven®) and activated prothrombin complex concentrate
(aPCC, FEIBA®, a plasma derived product). Bypassing therapies achieve hemostasis through an
alternate route. Although largely effective, the predictability of a response is not equal to
standard replacement therapy utilized in patients without inhibitors. Not all patients respond
reliably to either of the bypassing agents and therefore it is important to recognize that individual
patient response is variable for each product and each bleeding episode. Bleeding episodes in the
same patient may not respond to one specific agent uniformly. Choice in the use of bypassing
products is required and treatment of bleeding events in inhibitor patients necessitates the

expertise of skilled HTC care providers.

Prophylaxis in inhibitor patients has been performed with bypassing agents and has had some
demonstrated success in suppression of bleeding events. There have been some recently

published reports for both rFVIla and aPCC with prophylaxis.

In addition, other inhibitor treatment modalities include methods to attempt to eradicate the
inhibitor, termed immune tolerance induction regimens. Immune tolerance protocols may be
difficult to accomplish, often take considerable time, and require significant consumption of
expensive medical resources. Importantly, if the inhibitor is eradicated, the patient may then be
able to utilize standard replacement therapy. These standard replacement therapies are easier to
administer and achieve more reliable hemostasis as compared to bypassing products, making

immune tolerance an important therapeutic option.

Again, there is significant financial burden associated with the development of inhibitors in

hemophilia.
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Current Hemophilia Therapeutics are Safe
and Effective, but Challenges Remain

—-=. | COST;:

S |l

lli'

No.available
prbducts

Problems
of
hemophilia
care

e S
Prophylactlc reglmens
infusion 2—3 times weekly

Franchini M, Mannucc! PM. Orphanet J Rare Dis. 2012, 7:24. Avaliable at: http:#www.o|rd comicontent/7/1/24. Accassed
April 3,2014.

Slide 31: Current Hemophilia Therapeutics are Safe and Effective, but Challenges Remain

In summary, achieving optimal care and outcomes for the hemophilia patient population requires
a balance with careful weighing of benefits, risks and costs. The cost of care for hemophilia is
significant; HTCs can decrease the cost of care and help achieve optimal outcomes. Prophylaxis
decreases joint disease and serious bleeding episodes and yields an increased ability to
participate in normal activities and to perform academically. Therefore, prophylaxis may reduce

the long-term cost of care while improving quality of life.

HTCs have been proven to be the disease specific expert in the management of this uncommon
condition. Access to, and use of an HTC is required to manage this rare disorder. Disease
management should only be performed through the HTC with coordinated support from health
plans as needed. The use of restricted formularies at pharmacy benefit managers (PBMs), and

prior authorization for every dispensation can negatively impact care and affect outcomes.
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Promise of Long-Acting Hemophilia

X3 4
Therapeutics y /’

* Half-life of standard hemophilia therapies results in
frequent injections

+ Benefits of replacement product with a longer half-life
include
— Reducedfrequency of administration

= The first long-acting rEVIl and rFIX recently obtained FDA

approval
— Several additional long-acting agents are currently in development

Franchinl M. Mannucel PM. Orphaner J Rare Dis. 312, 7:34. Avallable at: httpotwwwoo|rd comécontsntTiig .
Accassed Aprll 5, 2014

Slide 32: Promise of Long-Acting Hemophilia Therapeutics

The half-life of most replacement therapies necessitates frequent injections, often a burden in the
most vulnerable populations. There clearly exist benefits to products that might exhibit a longer
half-life as compared to standard therapies including decreased frequency of administration — an
especially important attribute to pediatric patients treated with prophylaxis. The first long acting
recombinant factors VIII and IX recently obtained U.S. Food and Drug Administration (FDA)

approval and several long-acting agents are currently in development.
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New and Emerging Treatments:
FVIII

Agent Manufacturer Description Status
NOVOEIGHT (turoctocogalfa) | Novo Nordisk rFactor VIl Approved October 2013
. . rFactor VI,
ELOCTATE (rFVIIFC) Biogen Idec long-acting Approved June 2014
BAYS1-8973 Bayer rFactor VIl Phase 3
Human-cl rhFwl COctapharma rFactor Wil Phaze 3
. rFactor VI,
Turoctocog alfa pegol (N8-GP) | Novo Nordisk long-acting Phaze 3
BAY04-0027 Bayer rFactor VI, Phase 3
long-acting

Slide 33: New and Emerging Treatments: FVIII

The past few years have witnessed the development of many new replacement products for the
treatment of hemophilia. Some of these new products for treatment of FVIII deficiency recently
approved or currently in clinical trials are shown on this slide. A new rFVIII product,
NovoEight®, was approved in October 2013, and has a pharmacokinetic profile similar to
another serum-free rFVIII preparation, Advate®. The first long acting rFVIII, ELOCTATE™, Fc
Fusion Protein, was approved in June 2014 and has a 1.5 fold increase in half-life as compared to

other rFVIII concentrates.
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New and Emerging Treatments:
FIX

Agent Manufacturer Description Status

Rixubiz Baxter rFactor [X Approved June 2013

ALPROLI (rFIXFc) | Biogen ldec/Sobi rFactor [¥, long-acting | Approved March 2014

1B 0041 Cangene rFactor [ Phaze 3
C2552385358 Nowvo Mordisk rFactor [X Phase 3
ri¥-FP CSL Behring rFactor [¥, long-acting | Phaze 3
NHTS (N9-GP) Nowvo Nordisk rFactor [X Phaze 3

Slide 34: New and Emerging Treatments: FIX

Here are shown recently approved products for treatment of FIX deficiency as well as products
still in clinical trials. A new rFIX product, Rixubis®, was approved in June 2013, and has a half-
life of 25 hours, compared to 18 hours for its competitor rFIX product, BeneFIX®™. The first long
acting rFIX, Alprolix"™, Fc Fusion Protein, was approved in March 2014 and has a 3 to 5 fold

increase in half-life as compared to other recombinant or plasma derived FIX concentrates.
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New and Emerging Treatments:

Inhibitors
Agent Manufacturer Description Status
OBL1 Baxter Porcine Factor Phase 3; BLA submitted
(from Inspiration) | Wl December 2013
BAN 86-5150 Bayer rFactorVila Phaze 3
LR7&9 revo Biologics rFactorVlla Phase 2/3

Slide 35: New and Emerging Treatments: Inhibitors

This table presents three products in clinical trials for the treatment of inhibitors, including one

porcine FVIII product as well as two new rFVIIa products.
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Emerging Issues w )

= Prophylaxis
— Target trough levels: Is 1% the best level 1
= Cost : benefitratio of targeted higher levek
= |Impacton patient cutcomes and QoL
—  Impactof peak levels®
— Applicableage groups — not just for pediatrics®™*
+ Bleed treatment®f
— How leng is hemostatic coverage reguired for healing & prevention of re-bleeding?
— What is the best target peak level?

. What is the risk of CVD in hemophilia?™

How does level of severity impactrisk?
— FWIl versus X deficiency

—  Will prophylaxis in clder hemophilia population affect expressicn of underlying
atherosclercticdisease?

Fisoher ¥ of al. Blood. 313 Jun 15 [Epub shead of pand]
Lm\ralnolu.mmmmmm Mo 580 866-5_ Epub 2012 Jun 11

ohmson MJ of 2l Heemophillz. 2013 Jun 11. Epub shead of prind
crimrl.ulu.uammhuh.w mﬂmmmmmﬂ.
Eimpson ML E Valsnding LA Expert Rar Hemaral 2012 Aug; 541465058
Earensen E of 8l Hoemophilla SO0 Jul;] 54: 836508 Eoub 301 Deo 4
Franssn van da Puts DE of al nnmmﬂnmulﬁﬂndﬂﬂﬂaEﬁiEnniﬂtmi
Abesol & ed 8l Feemophilk. 212 Bap;15)6) 556 Epub 2012
Fonids BA. Am J Hemarol 2012 May; 57 Suppld 1: tw-tzmmznrw

Ll Nt ol

Slide 36: Emerging Issues

Despite these many advances in hemophilia care, we continue to face emerging issues that
require us to challenge our current paradigms of care and investigate new treatment avenues. A
listing of some of these emerging issues includes determining the most appropriate trough level
in patients treated with prophylaxis and the cost benefit ratio and impact on outcomes and quality
of life associated with higher trough levels such as 5% or higher. Issues such as optimal bleed
treatment still remain to be defined including the optimal length of therapy required for healing
and prevention of re-bleeding and the required target peak level to assist in the process. As our
patients with hemophilia have been able to lead longer more productive lives, other medical
issues such as the emergence of cardiovascular diseases have emerged. We are trying to define
how hemophilia severity impacts the risk of development of cardiovascular disease as well as
whether its rate is similar or different in hemophilia A versus B. In addition, as we utilize
prophylaxis for adult patients we are concerned that intermittent hemostatic normalization may
affect the expression of underlying atherosclerotic disease especially as many of these patients
are currently optimally managed in terms of primary preventive measures to prevent these

sequelae.
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Inhibitor Challenges & /i

» Predict those at highest risk?
« Use prediction to alter course2

« Abrogate or decrease inhibitor rate with bioengineering of
infusion products?

— Porcine constructs, human celllines, bio-engineered altered products, use of
pegylation

« |mprove on current [Tl treatments, especially in FIX deficient
populations-2

Astermark ). Hasmophila 012 Jul;13 Suppl 4:35-42.

Coppola A otal Haamophilla 2010 Jan;1e Suppd 1:13-5 Review.

Pips SUV. Am J Hemarol 2012 May;E7 Suppl 1:533-5. Epub 2012 Mar 3.
Scott DUV st 3l Blooo. 2013 May 30;121(22):4445-55. Epub 2013 Mar 15
Bautel K st a3l Hamosmseologle. 2005 May; Z3[2):155-T

Slide 37: Inhibitor Challenges

i g pa

Challenges also remain for inhibitors, which continue to be one of the most severe sequelae
associated with hemophilia. Despite increased knowledge of risk factors that impact the
expression of inhibitors, we are still unable for any individual patient to predict those at highest
risk or use a prediction score to alter the course of inhibitor emergence. As product
bioengineering advances there may be avenues to explore that abrogate or decrease the rate of
inhibitor expression. This remains to be evaluated as we see porcine constructs, use of human
cell lines, specifically engineered products to modify the most immunogenetic sequences or use

of pegylation or Fc fusion.

Although immune tolerance induction has been used in clinical practice for more than 30 years
and 1s often successful, it is not uniformly successful, it is expensive, and clinical management of
those who remain with inhibitory antibodies is complicated. There is a compelling need for
improved prediction models, identification of how these models might translate into
interventional methods and overall less expensive and more effective methods to induce

tolerance.
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ot
Summary &%

« Hemophilia is an X-linked recessive bleeding disorder leading to
spontaneous bleeding and bleeding following trauma or surgery

« Clinical manifestations include bleeding in the joints
{(hemarthrosis) and muscles

« Long-term complications incl_ude#n_int destruction, muscle
atrophy, and decreased quality-of-life

+ Inhibitor development is the most severe complication of _
hemophilia treatment and has significant clinical and economic
conseguences

« Prophylactic factor replacement may avoid or reduce
musculoskeletal impairment from hemophilic arthropathy and
enhances guality-of-life

+ Introduction of longer-acting factor replacement products holds
promise for patients

Slide 38: Summary

In summary, hemophilia is an X-linked recessive bleeding disorder that results in spontaneous
bleeding and bleeding following injury or surgery. The clinical manifestations of hemophilia
include bleeding into the joints, termed hemarthrosis, and muscles. Long-term complications
include joint destruction, muscle arthropathy, and decreased quality of life. Inhibitor
development remains the most severe complication of hemophilia treatment and has significant
clinical and economic consequences. Prophylactic factor replacement regimens may prevent or
reduce musculoskeletal impairment from hemarthropathy and enhance quality of life of the
affected population. The introduction of longer-acting factor replacement products holds promise

to decrease the burden of care experienced by the population.
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Challenges and
Opportunities

for Managing #
Hemophilia 2

Jowtdy womcred) Speciaity with the
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Slide 39: Challenges and Opportunities for Managing Hemophilia

This concludes Program 1 of Track 1, entitled Current Practices and Approaches to Care: An
Update.
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Program 2:
Clinical Strategies for Managed Care and Other Payers to Improve

Hemophilia Patient Outcomes

o ¥
g’
Program 2:

Clinical Strategies for Managed Care and Other
Payers to Improve Hemophilia Patient Outcomes

Slide 40: Program 2: Clinical Strategies for Managed Care and Other Payers to Improve
Hemophilia Outcomes

The second presentation of Track 1 is entitled Clinical Strategies for Managed Care and Other
Payers to Improve Hemophilia Outcomes, and represents the payer perspective on hemophilia

management.
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Program Faculty

Name Credential | Position and Institution
Wice President, Pharmacy Business Development,
Celynda PharmD, e
JELEES 2 President, Coventry Prescription Management
Senvices

Support Staff {)rg_]anizaﬁun

Joe Eichenholz | Specialty Healthcare Benefits Council
Marla Feinstein | Mational Hemaophilia Foundation
Michelle Rice Mational Hemophilia Foundation

Slide 41: Program Faculty

The faculty for this presentation is Dr. Celynda Tadlock, Vice President of Pharmacy Business
Development at Aetna, Inc., and President of Coventry Prescription Management Services.
Support staff for this presentation includes Joe Eichenholz, Executive Director of the Specialty
Healthcare Benefits Council, and Marla Feinstein and Michelle Rice, from the National

Hemophilia Foundation’s Public Policy Team.
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Presentation Outline & /i

|, Current approach to management of hemophilia

A, Strategiesto encourage appropriate care
B. Payer case management and care management— differentiation
C. Coordination with providers

Il. Impact of emerging treatment trends on payers

. Management strategies in response to emerging
treatment frends

I\/. Conclusion

Slide 42: Presentation Outline

From a payer perspective, hemophilia providers are all working toward a common goal: to
ensure provision of high quality care, cost-effective care for this population. There are a number
of opportunities that are available to leverage the resources that we have at our disposal, such as
the Hemophilia Treatment Centers, or HTCs, as a reference, the expertise of specialty

pharmacies, and the knowledge base of the National Hemophilia Foundation, or NHF.

There are also opportunities for payers serve as liaisons to integrate and streamline much of the

important care and resources that these entities provide.
In this presentation, we are going to cover the current approach to the management of

hemophilia. We will then look at the impact of emerging trends on payers. Finally, we will look

at management strategies in response to those emerging trends.
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Current Approach: o
Encourage Appropriate Use & _ /’

+ Strategies to encourage appropriate use
— Currentmedical and pharmacy policies mayinclude prior authorization or
pre-cerification for therapies
+ Goals
— Encourage appropriate use
« Objectives:
— Verify diagnosis
— Ensure products andtechnologies are being used within labeling
and bestclinical practices

— Ensurethat payer medical and pharmacy policies and procedures support
and do not inhibit appropriate care

Slide 43: Current Approach: Encourage Appropriate Use

Managed care has a small number of tools that can be utilized to manage both the cost and the
quality of care in the hemophilia population. Prior authorization, case management, and
coordination with the HTCs and the specialty pharmacy are some of the most common tools that

are available.

Prior authorization has the objective not to restrict care, but to encourage appropriate care by
verifying the patient’s diagnosis and communicating the severity of the patient’s disorder, which
can help determine the appropriateness of various treatment options from the standpoint of their
efficacy, their safety, the out-of-pocket costs for the patients, as well as the cost to the health

system.

The goal of payers is to support providers in the delivery of the most appropriate care possible in

this population.
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Current Approach: o
Payer Case Management vs. Care Managemem‘& _ /’

+ Payer Case Management vs. Care Management

— CaseManagementis performed by a clinician (Murse ora clinical
pharmacist)

« Objectives
— Minimize barriersto accesstocare
— Helpimprove outcomes
— Care management may provide ane or more of the following semnvices
« Objectives
— Coordination of care between providers (e.g., HTCs)
— Assistance with access andfinancing of drug therapy

Slide 44: Current Approach: Payer Case Management versus Care Management

Case management and care management are tools that are commonly used by payers. Some of
these services can be insourced within the managed care unit of the payer organization, or many
times they can be outsourced to specialty pharmacies or to other organizations that have the
expertise in hemophilia on staff that can provide these services through nurses or clinical

pharmacists.

The primary objectives of case management and care management programs are to help
minimize barriers to care, educate about the disease state, coordinate care between providers, and
provide education to the patient’s family regarding benefit coverage and out-of-pocket

expenditures, financing, and financial responsibility.
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Current Approach: o

Coordination with Providers & ; /’

+ Coordination with Providers
— Physicians
+ Owerall patient wellbeing/care
* Comaorbid conditions
« Anticipation of changein care needs
— Hemaophilia Treatment Centers (HTCs)

* Provide high level care coardination and supportive care with Health
Plan

* Assure clinical care/support for accurate assaytesting
* Compliance and adherence ~

— SpemalnfEha.rmac?a.fF'rnwders[SF'F'.s} {  There exist opportunities
* Coordinationwith HTC and Provider for health plans to enhance

* Coordination of PA and billing coordination befween
* Compliance and adherence HTCs and SPPs

Slide 45: Current Approach: Coordination with Providers

Coordination with physicians, HTCs, and specialty pharmacies is another very important tool
that payers can use. Providers play a critical role in this coordination by preparing written

treatment plans that have the expected dosages and the dose intervals for the factor products.

Communication with the HTCs 1s imperative to understand how a patient is doing and to
anticipate what changes might be needed in therapy as the patient progresses through the disease

or through different stages of life and necessary treatment.

The coordination of treatment plans with HTCs or specialty pharmacies that might be delivering
product can help facilitate the prior authorization approval request. As noted at the bottom of the
slide, despite all the best of intentions for communication and coordination, there still exist many

opportunities to enhance that coordination.

47



Impact of Existing and Emerging

oW
Trends on Payers & /i

* Hemophilia treatment is unique to each member, resulting
in the need for personalized care regimens

+ Hemophilia incurs higher aggregate costs of care despite
a relatively low incidence

* Health care reform will likely impact hemophilia
management

= Shift in treatment paradigm as new long-acting factors
receive FDA approval

+ Value of integrated management

Slide 46: Impact of Existing and Emerging Trends on Payers

Now we are going to examine some of the emerging trends. We know that hemophilia is a
unique condition and it does result in a need for personalized treatment regimens. A patient who
is 4 years of age is not going to require the same treatment as a patient that is 40 years of age.
We also know that the aggregate cost for hemophilia is high despite the very low incidence.

Most of the dollars are associated with costs of clotting factor concentrate.

Even in comparison to cost incurred for an emergency room visit or hospital admission, the cost
of factor is dominant. This is especially true, as seen from the physician’s perspective, for
patients with inhibitors or patients that have a major bleed. Those patients are going to require
larger doses of clotting factor concentrate or different medications to overcome inhibitors, which

are costly.

Healthcare reform will likely impact hemophilia management; payers are paying particular
attention to the potential impact of the elimination of lifetime expense caps. It is possible that
patients will change insurance plans less frequently and thus there will be less churn in patients’
health insurance. Additionally, accountable care organizations are becoming established and will

in the future take on more risk than the traditional managed care type payer.
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Track 1 Program 1 included information on the long-acting factor products that have recently
been approved or that we expect to be released in the near future. Patients will certainly need to
be evaluated in light of those products and the best possible treatment regimens must be

determined.

There is a value to integrated management which payers must remain cognizant of as
accountable care organization models evolve. Currently, accountable care organizations are not
taking on as much risk as some managed care organizations would like. We certainly need to
make sure that consistent data is available to both Accountable care organizations and managed
care organizations for the development of more extensive risk-sharing and risk-bearing

arrangements in the future

The ability to track pharmacy and medical data and outcomes is extremely important. Managed
care organizations have had the advantage of being able to warehouse data over time and analyze
it to better understand clinical and economic risks. Accountable care organization-type practice
models need this capability as well. Again, as we start to see shifts to accountable care
organization payer-type models, it is essential that we make sure those organizations have the

data and the information that they really need to be successful.
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Management Strategies in Response

~
to Emerging Treatment Trends: & v/

Opportunities for Improvement

» Capitalizing on the capabilities of, and enhancing relationships
with contracted Specialty Pharmacies, HTCs, and the National
Hemophilia Foundation (MHF)

* Encouraging care that is consistent with best clinical practices

« Examine the potential of investment in care today to achieve or
enhance long-term clinical outcomes and cost savings in the
future

+ Considerations regarding patient cost-sharing (eg, deductibles,
coinsurance and annual out-of-pocket maximums) and
maximum annual patient financial responsibility

Willey V1, ecal Healdh AfF 2008:27:524-834.
Slide 47: Management Strategies in Response to Emerging Treatment Trends:
Opportunities for Improvement

We should focus now on the opportunities for improvement. Enhancing the relationships
between specialty pharmacies, providers, the NHF, and HTCs is important. Hemophilia
education should be shared with those that are providing the case management services and those

that are making decisions around the benefits and coverage for these patients.

As people realize what the HTCs and the NHF can do, by increasing this dialogue, we should

take advantage of those interactions to further improve the quality of the care that is delivered.

Hemophilia is a disease where quality care tends to be the most cost effective care. The payers
that are encouraging care that is consistent with best clinical practices such as prophylactic
therapy, which was discussed in Track 1 Program 1, are encouraging that high quality care. It
does require the use of data from clinical trials, evidence based guidelines, and a real world
perspective that we can gain from the hemophilia treatment experts. Investment today will help

improve the long-term clinical outcomes and save dollars for the future.
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Management Strategies in Response e

to Emerging Treatment Trends: !i g

Opportunities for Improvement continued)

» Potential role of specialty pharmacy providers and coordination
with HTCs where both organizations are involved

« Utilization and sharing of data available from HTC annual
patient evaluation reports (as available) subject to addressing
administrative and financial implications

+ Payer's support for telemedicine

— Encourage better communication between HTCs, hematologists, and patients
— Encourage carethatis consistent with best clinical practices that might vield cost
savings

* |mproved understanding of needs and coordination of care
between HTCs, community hematologists, specialty pharmacy
providers, and payers

Slide 48: Management Strategies in Response to Emerging Treatment Trends:
Opportunities for Improvement (continued)

There are potential roles for specialty pharmacy providers with this increased coordination that
we should briefly discuss. There is also the ability to leverage the data from HTCs. We also have
some payer organizations that are exploring telemedicine to eliminate a barrier to care for those
patients without easy access to an HTC. We want to make sure that those patients can be
accessed through telemedicine so that HTC expertise can be shared with a larger number of

patients in the population.
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Summary w ’/

= Ewaluate and improve upon managed care's current approach to
hemophilia
— Chronicand costly conditionwith low incidence
— Payers must better understand the complexity of hemophilia managementand treatment

* |mprove integration of available resources to provide high-quality and
cost-effective care
— Examples of potential resources that sdd valuefor payers:
= Hemophilia Treatment Centers (HTCs)
= (Case Management
= Consider use of an HTC pharmacy
= Specialty pharmacy providers — may be internalto the health plan
= Hemophilia management and managed care's approach continues to
evolve
— Mew therapies
— Costsharing (eg, deductibles, copay/coinsurance, and annual cutof-podiet maximums)
— Integrated care model

Slide 49: Summary

In summary, it is important that we evaluate and improve upon managed care’s current approach
to hemophilia. It is also important that we improve the integration of those available resources

and data.

As hemophilia management and managed care payers’ approaches continue to evolve, we must
consider the value of new treatments on the horizon and monitor cost shares. We must focus on
this integrated care model and ask how do we really share the information and data with those

that most need the information to support patient care?
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Slide 50: Challenges and Opportunities for Managing Hemophilia
This concludes Program 2 of Track 1, entitled Clinical Strategies for Managed Care and Other

Payers to Improve Hemophilia Outcomes.
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Track 1 Case Study Challenges and Opportunities
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Program 3:
Track 1 Case Study Challenges and Opportunities

Slide 51: Track 1 Case Studies Challenges and Opportunities

Now that we have had a clinical and payer update, let us examine two real world cases.
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Program Faculty

Hame Credential | Position and Institution

Medical Director, Adult Hemaophilia, Georgetown
LIniversity

Medical Director, Indiana Hemophilia and
Thrombosis Center

VWice President, Pharmacy Business Development,

Craig Kessler | MD

Amy Shapiro | MD

Celynda PharmD, Aetna, Inc.
Tadlock MBA President, Coventry Prescription Management
Senvices

Support Staff | Organization

Joe Eichenholz | Specialty Healthcare Benefits Council
Marla Feinstein | Mational Hemophilia Foundation
Michelle Rice Mational Hemophilia Foundation

Slide 52: Program Faculty

The faculty for this presentation includes Dr. Craig Kessler, Medical Director of Adult
Hemophilia at Georgetown University; Dr. Amy Shapiro, Medical Director of the Indiana
Hemophilia and Thrombosis Center; and Dr. Celynda Tadlock, Vice President of Pharmacy
Business Development at Aetna, Inc., and President of Coventry Prescription Management
Services. Support staff for this presentation includes Joe Eichenholz, Executive Director of the
Specialty Pharmacy Benefits Council, and Marla Feinstein and Michelle Rice, from the National

Hemophilia Foundation’s Public Policy Team.
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Case 1: ~-A
A Young Adult Who Can Benefit From Prophylaxis & f_.j

* Clinical circumstances
— 28-year-old male with severe Factor VIl deficiency

— Began prophylaxis at age 7 following multiple hemarthrosesin his right
knee, but stopped atage 19 after leaving home for college

— Experiences multiple joint bleeding episodes annually associated with
strenuous physical activity

— Joint bleeds are managed byintensive factor replacement and physical
therapy

— After several years working pan-time jobs and intermittently going to
school, he recently graduated and started his first job

— He is considering re-starting a prophylactic regimen to better manage his
hemaophilia

Slide 53: Case 1: A Young Adult Who Can Benefit From Prophylaxis

The first case is a young adult male, 28 years old, who has severe FVIII deficiency. Recall that in
severe hemophilia, his clotting factor activity level is less than 1%. He began prophylaxis at age
7 after multiple hemarthroses, or joint bleeds, into his right knee. Then, as we often see, he

turned 19 and stopped prophylaxis after leaving for college.

While in college, he begins to experience more joint bleeds, particularly associated with
strenuous physical activity. He treats himself with intensive factor replacement and physical
therapy. After several years working part time post-graduation, he started his first full-time job.

He is now considering re-starting a prophylactic regimen to manage his hemophilia.
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Case 1: ﬁ

Critical Issues & ; /’

» Critical issues

— Repeated hemarhroseshave seriousclinical consequences and setthe
stage for a cycle of repeated bleeding and jointinflammation, leadingto
multiple comaorbidities including arthritis

— Stoppingthe cycle of target jointbleeding and inflammation is imperative
to slow the progression of athropathy and maintain residual jointfunction

« Target jointis a joint that bleeds mare than twice ina six month period

— Prophylaxis should be considered for adults who develop atarget joint and
should be continued even after the cycle of bleeding resolves

Slide 54: Case 1: Critical Issues

The issue for this gentleman is that he’s had repeated joint bleeds. These have serious
consequences. They set the stage for a repetitious cycle of one bleed begets more bleeds. He has
an extreme amount of inflammatory pain in the target joints, which are now causing additional
problems in other joints that have been compensating for the limited range of motion in the target
joints. He is going to start having more bleeds in those other joints as well.

The definition of a target joint is a joint that bleeds more than twice in a six month period of

time. Once these joints develop bleeding complications, they are very difficult to reverse.
There must be something to stop the cycle of target joint bleeding and inflammation. Prophylaxis

should be considered for adults who develop a target joint and should be continued even after the

cycle of bleeding resolves.
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Case 1: 0

Foints for Consideration & ; /’

» This case represents a very common issue at HTCs and
emphasizes the need for multidisciplinary transition programs
aimed at adolescents and young adults

— Care coordination reguired forthose with major life change, such as going
to college

» Highlights importance of prophylaxis at any stage of severe
hemophilia
— Any time an individual on prophylaxis stops his prophylaxis regimen, he is
at risk of significant bleeding complications
+ Employment aspect raises the question of having
adequate health insurance to cover treatment costs

Slide 55: Case 1: Points for Consideration

This case study raises a number of important points for consideration. First, this case represents a
very common issue at Hemophilia Treatment Centers and emphasizes the need for
multidisciplinary transition programs aimed at adolescents and young adults, and the special care

coordination required for those with a major life change, such as going to college.

The case also highlights the importance of prophylaxis at any stage of severe hemophilia. As in
this example, any time an individual with severe hemophilia utilizing prophylaxis stops his

prophylaxis regimen, he is at risk of significant bleeding complications.
Finally, the employment aspect of this case raises the question of patients having adequate health

insurance through their employer to cover hemophilia treatment costs. This is a critical

consideration for patients in any employment decision.
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Case 2: ﬁ

Immune Tolerance Induction & _ /’

* Clinical circumstances

J-year-old boy with severe Factor VIl deficiency

Received on-demand replacementtherapy with rEVIll concentrate from
the age of 2 months

High-titer FVIll inhibitor occurred at2 years of age at 15 exposure days
To treat bleeding episodes an-demand rFVlla used

The potential of immune tolerance induction as atreatment strategyis
discussed

Slide 56: Case 2: Immune Tolerance Induction

The second case describes a 3-year-old boy with severe FVIII deficiency. He has received

episodic replacement therapy with recombinant FVIII concentrate from the age of 2 months. He

developed a high titer inhibitor at 15 exposure days. An exposure day is any day that you receive

clotting factor concentrate. If an individual with severe FVIII deficiency infuses himself two to

three times per week throughout his active life after he becomes a toddler, then 15 exposure days

1s very soon into the treatment that he will develop an inhibitor.

To prevent bleeding episodes, the boy receives on-demand rFVIla, NovoSeven®, which is a

bypassing agent. The potential of immune tolerance induction to try to eradicate the inhibitor is

then discussed.
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Case 2: ﬁ

Critical Issues & ; /’

» Critical issues

Immune tolerance induction (ITl) can be an effective approachtothe
treatment of patients who develop inhibitors

* Immune tolerance can be achieved in ~70% of patients who receive
regularinfusions of Factor VIl
Health care costs associated with inhibtors can be significant due to
« Costand amount of treatment product requiredto stop bleeding andto
tolerize or ablate inhibitor
* Mare frequent hospitalizationsfar bleeding complications

Recent data suggeststhat estimated lifetime costs oftreating patients with
inhibitors is substantially lower far the ITI approachvs. either treating on-
demand or prophylactically with bypassing agents’

Yenous access challenges; centralvenous access device placement

I. Egreshew BN, ofal Imwmql’sm&gw patiser whe hove developed tebibitors via amues Slrraecs
Dedurfion verss prophylrvs aed o wik ing i apsrtn Srecepied of fhe 2003 American Sacisny gf Hemainlagy
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Slide 57: Case 2: Critical Issues

Immune tolerance is a critical issue. It eradicates the inhibitor in approximately 70% of patients,
particularly if it is initiated early on after recognition that the inhibitor has developed. However,
immune tolerance is a very expensive way of treating these patients, upwards of a million dollars

per year because of the clotting factor required.

These patients also require more frequent hospitalizations for bleeding complications.

In spite of the high costs, there are recent data to suggest that the estimated lifetime costs of
treating patients with inhibitors is substantially lower for the immune tolerance induction

approach versus either treating on-demand or prophylactically with bypassing agents.

Venous access can also present a challenge in young children as you have to stick them every
day in order to prevent the inhibitor from neutralizing the clotting factor replacement.
Oftentimes, this will require a surgical procedure to place a central venous access device, or a
port, to make regular venous access easier for the parents. Importantly, ports present problems
themselves, such as clotting and infection. So if parents are going to embark on immune

tolerance in a young child, it is a real family commitment of person time, effort, and expense.
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Case 2: .

Foints for Consideration & _ /"

+ |s the family situation conducive to immune tolerance induction
therapy?

« Wil insurance allow the patient to undergo port placement as
well as cover the required bypass agents and FVIIl or FIX
products?

* Are the appropriate bypass agents and FVIIl or FIX products
available for immune tolerance?

Slide 58: Case 2: Points for Consideration

This case brings to light a few points for consideration. While immune tolerance induction
therapy may be considered best practice, it is not always feasible or practical practice for a given
family. Some families don’t have the desire or the cohesiveness to manage such an intensive
treatment regimen in a young child. It does require analysis of the patient and the family
situation on the part of the clinician to make an informed decision about prescribing the

treatment.

In families where immune tolerance induction therapy is deemed appropriate, it must then be
determined whether the patient’s insurance will allow the patient to undergo port placement as

well as cover the required bypass agents and FVIII or FIX products.
Finally, availability of the required products must be taken into consideration. Most specialty

pharmacies will be able to order these and have them in stock when needed; however, supply

should be confirmed in advance in order to ensure treatment continuity.
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Slide 59: Challenges and Opportunities for Managing Hemophilia
This concludes Track 1, Clinical Overview, of the Challenges and Opportunities for Managing

Hemophilia 2014 Continuing Education Series. Please continue to the next track or visit the

Specialty Healthcare Benefits Council at www.SHBC.us to complete the Track 1 post-test and

evaluation and receive the appropriate amount of continuing education credit hours. Thank you

for your time and attention.
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