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BENEFIT MANDATE OVERVIEW: H.B. 3644: AN ACT RELATIVE TO CERTAIN
GENETICALLY TARGETED DRUG COVERAGE FOR DUCHENNE MUSCULAR DYSTROPHY

HISTORY OF THE BILL

The Joint Committee on Financial Services referred House Bill (H.B.) 3644, “An Act relative to certain genetically
targeted drug coverage for Duchenne Muscular Dystrophy,” ! to the Center for Health Information and Analysis
(CHIA) for review. Massachusetts General Laws (MGL), Chapter 3, Section 38C, requires CHIA to review

and evaluate the potential fiscal impact of each mandated benefit bill referred to the agency by a legislative
committee.

WHAT DOES THE BILL PROPOSE?

H.B. 3644, as submitted in the 190" General Court (General Court) of the Commonwealth of Massachusetts
(Commonwealth), requires coverage of genetically targeted drugs' for Duchenne Muscular Dystrophy (DMD) when:

m  The drug has been approved by the U.S. Food and Drug Administration (FDA) for the prescribed use,
including pursuant to the accelerated approval provisions of section 506(c) of the U.S. Federal Food,
Drug, and Cosmetic Act (FFDCA).i

m  The drug has been ordered or prescribed and determined to be medically necessary by a licensed
physician who has thoroughly evaluated the patient and either possess expertise in DMD or has
consulted with an expert in DMD, identified by the prescribing physician, who has determined the drug
to be medically necessary for the patient.

Benefits under the bill shall not be subject to any greater deductible, coinsurance, co-payments, or out-of-
pocket limits than any other benefit provided by the commission.

MEDICAL EFFICACY OF H.B. 3644

Muscular dystrophy is a genetic disease that leads to progressive weakness and loss of muscle mass. In DMD,
genetic mutations prevent the production of the protein dystrophin, which keeps muscles intact by stabilizing
and protecting muscle fibers. The onset of DMD is primarily between three and five years of age, and patients
experience a delay in motor skill development. Most will begin to use a wheelchair between the ages 7 and

12. By the early teen years, the heart and respiratory muscles will be damaged, leading to cardiomyopathy,
decreasing lung capacity, and developmental and learning difficulties. Patients with DMD are almost all males,
and life expectancy currently averages into their 20s, with some patients surviving into their 30s.

There is no known cure for DMD, and standard treatment focuses on symptom control and improving

a patient’s quality of life. The completion of the human genome mapping, as well as other scientific
advancements, has led to the development of genetically targeted drugs. The DMD gene is considered the
longest in humans, and has made such targeted research complex, while the development of more accurate
genetic diagnostic methods has resulted in the identification of specific mutations for individual patients.
Currently, the most promising therapeutics focus on the most common DMD gene mutations, impacting
relatively larger groups of patients with the disease.

“Genetically targeted drug” shall mean a drug for which the approved use may result in the modulation, including suppression, up-regulation,
or activation, of the function of a gene or its associated gene product and incorporates or utilizes non-replicating nucleic acid or analogous
compounds to treat one or more patient subgroups, including subgroups of patients with different mutations of a gene.

i Under the bill, insurance carriers shall not deny coverage by considering a genetically targeted drug experimental, investigational, or unproven
when the drug has been approved pursuant to the accelerated approval of provisions of section 506(c) of the FFDCA.

i This language has been interpreted to mean that the benefit cannot have cost-sharing in excess of the existing benefit with the greatest
cost-sharing (i.e., a carrier cannot create a new cost-sharing structure for genetically targeted drugs to treat DMD—the drug must fit within
the pre-existing cost-sharing formulary structure). This interpretation would not prevent a carrier from placing the drug in the highest (most
expensive) tier, but it would prevent the carrier from creating a new and even higher tier.
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One drug, Exondys 51, was approved in September 2016 by the FDA for DMD on a special approval pathway
designed to give patients access to new treatments while clinical trials and verification of clinical benefit
continues, as no other meaningful treatments currently exist to cure the disease or to slow its progression. As
this approval was granted despite the recommendations of its external advisory committee and scientific staff,
the FDA is requiring further clinical studies to prove the efficacy of the drug, and not just demonstrate increased
dystrophin production, as the initial clinical trials had done.

In general, for genetically targeted drugs for DMD, problems with designing clinical trials, questions regarding
appropriate outcomes and treatment efficacy, and high costs are being balanced against the lack of treatments
to slow or stop a rapidly progressing fatal disease, as well as the significant scientific breakthroughs and
advancements in recent years that show the possibility of effective therapy through genetically targeted drugs.
Overall, it is unknown at this time whether the Commonwealth DMD population will benefit from use of these
therapies, as their efficacy has not yet been proven through the results of clinical trials.

CURRENT COVERAGE
No Commonwealth state or federal law requires coverage of genetically targeted drugs for DMD.

In responses to a recent survey of insurance carriers in the Commonwealth, and based upon follow-up with the
carriers, all but one small carrier reported that they cover Exondys 51, the only currently approved genetically
targeted drug for DMD, provided the patient meets medical necessity criteria determined by the insurance
carrier. At the time of the carrier surrey, one carrier had coverage under clinical review.

The Commonwealth’s benchmark plan? does include coverage for prescription drugs but does not specifically
include language to require coverage of genetically targeted therapies.

COST OF IMPLEMENTING THE BILL

Requiring coverage for this benefit by fully-insured health plans would result in an average annual increase, over
five years, to the typical member’s monthly health insurance premiums of between $0.06 and $0.64 PMPM," or
between 0.012% and 0.125% of premium. The increase is driven primarily by shifting the determination of medical
necessity from the insurance carrier to the physician and the expected growth of genetically targeted therapies.

The Commonwealth’s Division of Insurance and the Commonwealth Health Insurance Connector Authority are
responsible for determining any potential state liability associated with the proposed mandate under Section
1311 of the Affordable Care Act (ACA).

PLANS AFFECTED BY THE PROPOSED BENEFIT MANDATE

H.B. 3644 applies to commercial health insurance plans, hospital service corporations, medical service
corporations, and health maintenance organizations (HMOs), as well as to both fully and self-insured plans
operated by the Group Insurance Commission (GIC) for the benefit of public employees. It applies to plans
grandfathered as exempt from the essential health benefit requirements of the ACA. The proposed mandate
applies to Medicaid/MassHealth; however, CHIA's analysis does not estimate the potential effect of the
proposed requirement on Medicaid expenditures.

PLANS NOT AFFECTED BY THE PROPOSED BENEFIT MANDATE

This analysis excludes members over 64 years of age with commercial, fully-insured plans. Self-insured

plans (i.e., where the employer or policyholder retains the risk for medical expenses and uses a third-party
administrator or insurer only to provide administrative functions), except for those provided by the GIC," are

not subject to state-level health insurance mandates. State mandates do not apply to Medicare and Medicare
Advantage plans, the benefits for which are determined by or under rules set by the federal government. State
mandates also do not apply to other federally funded plans, including TRICARE (covering military personnel and
dependents), the Veterans Administration, and the Federal Employee’s Health Benefit Plan.

v PMPM refers to “per member per month.”
v Although GIC plans are not included in the text of the bill as currently drafted, the sponsors indicate that GIC plans will be included in the final version.
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MEDICAL EFFICACY ASSESSMENT

H.B. 3644, as submitted in the General Court, would require fully insured plans to cover genetically
targeted," FDA-approved drugs for DMD when the drug has been determined by the patient’s provider to
be medically necessary, and the provider is either an expert in, or has consulted with an expert in, DMD.?
Cost-sharing for these services must be similar to that for other services covered under the plan.

MGL Chapter 3 §38C charges the Commonwealth’s CHIA with reviewing the medical efficacy of
proposed mandated health insurance benefits. Medical efficacy reviews summarize current literature on
the effectiveness and use of the mandated treatment or service, and describe the potential impact of a
mandated benefit on the quality of patient care and the health status of the population.

DUCHENNE MUSCULAR DYSTROPHY

DMD occurs in approximately 1 in every 3,600 male births, and patients are almost exclusively males.*
Researchers estimated the prevalence of DMD for males 5 — 24 years old between 1991 — 2010 to be
approximately 1.02 per 10,000 males.®

Definite and Probable Cases of DMD Per 10,000 Male Individuals,
By Age, 1991 - 2010°

Age Cases/10,000 Males
5-9 1.04
10-14 1.29
15-19 1.08
20-24 0.67
All 1.02

DMD is one of nine types of muscular dystrophy, which is a genetic disorder that results in progressive
muscle weakness and degeneration.” Patients with DMD have a genetic mutation that prevents the
production of any of the functional protein dystrophin, which is located primarily in the skeletal and cardiac
muscle, and works to keep muscle intact by stabilizing and protecting muscle fibers.2® Comparatively,
patients with inadequate or poor dystrophin are diagnosed with Becker Muscular Dystrophy (BMD),

a condition that deteriorates much more slowly than DMD.'® Together, these conditions are known as
dystrophinopathies.™

Without dystrophin, the repeated contraction and relaxation of muscles damage the muscle cells
themselves.' Eventually, the damaged muscle fibers weaken and die, leading to the heart and muscle
weakness associated with DMD.' The onset of the disease is most often between three and five years

of age and progresses rapidly.' DMD patients experience delayed motor skill development, resulting in
trouble with sitting, standing, and walking.'® Patients are often late walkers, as muscle weakness most
often begins in the hips, pelvis, thighs, and shoulders, progressing to the voluntary skeletal muscles of the
arms, legs, and trunk.'® Patients often have enlarged calves, known as pseudohypertrophy, and most will
begin to use a wheelchair between the ages of 7 and 12.7

vi  Defined in H.B. 3644 as: “a drug for which the approved use may result in the modulation, including suppression, up-regulation,
or activation, of the function of a gene or its associated gene product and incorporates or utilizes non-replicating nucleic acid or
analogous compounds to treat one or more patient subgroups, including subgroups of patients with different mutations of a gene.”
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Clinical Abnormalities Associated With DMD'8

Connective Tissue Limbs Cardiovascular System Musculature
. + Calf muscle vi . + Calf muscle
Flexion contracture pseudohypertropy ECG" abnormality pseudohypertrophy
+ Heart failure + Flexion contracture
* Primary dilated . .
cardiomyopathy Gowers sign
+ Muscular dystrophy
+ Muscular hypotonia
Nervous System Respiratory System Skeletal System Metabolism/Homeostasis
+ Hyporeflexia + Hypoventilation + Flexion contracture + Creatine phosphokinase
+ Intellectual disability (mild) ~ + Respiratory failure * Hyperlordosis * Elevated serum
+ Waddling gait + Scoliosis

Damage eventually occurs to heart and respiratory muscles, usually by a patient’s early teen years.'® Patients
may suffer from cardiomyopathy, as the heart muscle, or myocardium, weakens.?® The heart muscle will later
become enlarged and develop into dilated cardiomyopathy, a condition that deteriorates rapidly, and may
include irregular heartbeat (arrhythmia), shortness of breath, swelling of the hands and feet, and extreme
fatigue; most cases of dilated cardiomyopathy are life-threatening.?!

Around age 10, the muscles around a patient’s lungs begin to weaken, leading to decreased respiratory
capacity. 22 This likewise makes coughing difficult, leading to an increase in the number of serious respiratory
infections for DMD patients, including pneumonia.?® These respiratory difficulties also lead to headaches,
difficulty in staying awake or concentrating, nightmares, and mental duliness.?* Approximately one-third of
patients with DMD also have developmental and learning difficulties that impact their cognitive and emotional
growth, most often associated with attention focusing, emotional interaction, and verbal learning and
memory.?® Life expectancy for patients with DMD has extended from the teen years and now averages into
the 20s, with some patients surviving into the 30s, with advances in cardiac and respiratory therapies.627

To diagnose DMD, clinicians begin with a history and physical, including a diagnostic blood test to gauge the
patient’s creatine kinase (CK) level, measuring an enzyme that leaks from damaged muscle.?® Abnormally high
CK levels indicate muscle destruction, while very high levels suggest that the patient’s weakness is caused by
the muscles themselves, as opposed to the nerves controlling the muscles.?® To further gauge the cause of

a patient’s weakness, a muscle biopsy is performed, which allows for a close examination of the presence or
absence of dystrophin in the muscle tissue.®® Additionally, patients undergo genetic testing to identify the type
and location of the gene mutation that led to their disease.®!

vii  Electrocardiogram, also called ECG or EKG, is a test to measure electrical activity of the heartbeat.
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TREATMENT FOR DMD

According to the Muscular Dystrophy Association, DMD patients were unlikely to survive out of the
teen years until relatively recently.® There is no known cure for DMD, and standard treatment currently
focuses on symptom control and quality of life improvement.3® DMD patients require multidisciplinary
care to address the range of physical and psychosocial issues that they may face. As the disease
progresses, patients will need a variety of medical management interventions, including mobility aids
such as walkers, braces, and wheelchairs, in addition to exercise and occupational and physical
therapy.3* Various clinicians manage cardiomyopathy and other cardiac complications, contractures,
or fixation of the joints, as well as learning disabilities according to a patient’s symptoms and needs.?®
Patients with gastroesophageal reflux may be treated with proton pump inhibitors."i3 Respiratory care
and therapy is also necessary to minimize infections and complications, as breathing muscles continue
to weaken, and the body’s ability to emit secretions diminishes.?” Eventually, a patient may require
assisted ventilation in order to breathe.3®

Medications for DMD are also part of a normal course of treatment. Medications, including angiotensin
converting enzyme inhibitors, diuretics, and beta blockers, may be used to improve heart function.3®
Clinicians often prescribe corticosteroids, including prednisone and deflazacort, to reduce inflammation
and to try to slow the course of DMD progression by preserving muscle strength and function; prevent
scoliosis; and enable patient mobility.*® While these medications may increase strength, muscle, and
pulmonary function, long-term use also may cause serious side effects, including weight gain, cataracts,
and loss of bone mass; moreover, the rapid withdrawal of these drugs may lead to life-threatening
complications.*!

RESEARCH AND DEVELOPMENT FOR NEW DMD TREATMENTS

Research into new treatments for DMD has focused on a wide variety of areas, including replacement
of the dystrophin protein, protection of muscles from additional damage, promotion of muscle repair
and regrowth, care and treatment of associated conditions and syndromes, and improved methods for
symptom management and control.#?

The DMD gene itself has made research into genetic therapies exceptionally complex. The DMD gene
is considered the longest in humans and includes 79 exons, or DNA regions that are translated into
protein.*34445 The gene’s length makes it more susceptible to mutations, with some regions more likely
than others to alter.#¢ So far, researchers have identified over 7,000 mutations on the DMD gene.*”

One approach to genetic therapy is gene transfer, in which genes are delivered as therapeutic agents to
either replace mutated genes with healthy genes, or to deliver adjunct, or surrogate, genes to improve
disease symptoms. For DMD, gene therapy research has thus far focused on delivering replacement
genes to produce the missing dystrophin proteins; while the intent is for this treatment to provide
longer-term benefits than other currently available therapies, this approach is not likely to reverse or
completely cure the disease.*® For a more detailed overview of the use of gene therapy in the treatment
of DMD, please see the appendix.

GENETICALLY TARGETED DRUGS

Another approach to DMD treatment is the development of genetically targeted drugs that will alter or
correct mutations that cause problems in how cells read genetic instructions, thus leading to DMD.

vii - Medications used to reduce the amount of stomach acid produced.
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The development of genetically targeted drugs has relied on decades of research that analyzed the types
of mutations within this large gene, and the specific locations of each type. Additional studies have focused
on predicting which types of mutations might be most amenable to which types of treatment, as well as

on the development of diagnostic tools that allow better understanding of the proportion of patients who
have each type of mutation, and which are most likely to benefit from mutation-specific therapies.>” Human
genome mapping, along with the availability of more accurate genetic diagnostic methods, have created
the foundation upon which recent advancements and developments have relied. Currently, the most
promising therapeutics focus on the most common mutations found in the DMD gene (see the appendix for
more details):%°

m  Exon-skipping drugs introduce antisense oligonucleotide molecules (AONs) into a gene, and
are designed to force muscle fibers to skip a gene’s faulty section to allow partially functional
dystrophin to develop. Scientists have estimated that about 60% of DMD cases are related
to deletions of one of its 79 exons,*" and 6% from their duplication.®? These deletions and
duplications, along with some other small mutations, amount to approximately 83% of all DMD
mutations.®® One study concluded that, of these mutations, 55% of the total would “potentially
benefit” from exon-skipping therapy.>* This approach will not cure the disease, but is intended to
lessen its effects and symptoms.

While this type of therapy may benefit a large proportion of DMD patients, the specific treatment
is dependent of the specific location of the mutation. Therefore, research into these treatments

is focused on those locations of this mutation that are most common, and the development of
AON:Ss to target those specific locations. These treatments include clinical trials targeting exon 51,
which applies to approximately 13% of patients, the largest group of patients with a single-exon
skipping mutation; exon 45, applicable to about 8% of patients; and exon 53, also applicable to
about 8% of patients.®>% Researchers are also exploring drug development to target exons 44,
50, 52, and 55, as well as mutations at multiple exons.

m  “Stop codon read through drugs” are designed to target so-called premature stop codons or
nonsense mutations that result in dystrophin production ceasing before assembly is complete.
These therapies are intended to push cells to ignore these nonsense signals, read through a
premature stop, and continue dystrophin production. Approximately 10% of DMD patients have
this type of mutation, and may therefore benefit from this approach to treatment.5”

A search of the clinical studies database at the National Library of Medicine for active DMD studies yielded
84 current clinical trials at various phases of the research process.%%° At least 10 studies are focused on
exon skipping therapies, and another 5 on a stop codon read through drug known as Ataluren.®

The only drug among these drug types approved to date by the FDA for treatment of DMD is the exon-
skipping drug Exondys 51, which was approved in September 2016 on a special approval pathway
designed to give patients access to new treatments while clinical trials and verification of clinical benefit
continues, as no other meaningful treatments currently exist to cure the disease, or to slow its progression.
The injectable drug, also known by its generic name eteplirsen, is specifically approved to treat a type of
DMD that affects approximately 13% of DMD patients with a “confirmed mutation of the dystrophin gene
amenable to exon 51 skipping.”®' The FDA pathway used is specifically available for treatments for serious
and life-threatening conditions that “generally provide a meaningful advantage over existing treatments.”¢?
Different from the traditional approval process, the accelerated pathway allows for the submission of
studies that show an effect on a “surrogate endpoint that is reasonably likely to predict clinical benefit to
patients.”®® With accelerated approval, patients can gain access to new treatments while clinical trials and
verification of clinical benefit continues.®* As the approval of Exondys 51 was granted despite the contrary
recommendations of its external advisory committee and scientific staff, the FDA is requiring further clinical
studies to prove the efficacy of the drug, and not just demonstrate increased dystrophin production, as the
initial clinical trials had done.®®
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This means that, for Exondys 51, some treated patients increased their skeletal muscle, which the FDA
concluded “demonstrated an increase in dystrophin production that is reasonably likely to predict clinical
benefit in some patients,” but no clinical benefit from treatment has yet been established.® In a small double-
blind, placebo-controlled study of 12 boys with DMD ages 7 to 13 whose genetic mutations were amenable
to exon 51 skipping, treated patients’ muscle fibers were found to be increasingly dystrophin positive with
longer Exondys 51 injections, and patients were able to walk longer distances in a six-minute walk test (6MWT)
with treatment.®” Researchers reported no adverse events in this study.®® However, some results in the clinical
trials have contradicted one another, and the loss of patient ambulation was only delayed, and not stopped or
reversed. These, and other findings, have led to a disagreement over the potential clinical benefit possible with
eteplirsen.® While previously released clinical trial studies focused on dystrophin production and its potential
impact on patient ambulation, clinical experts contacted for this analysis emphasized the use of the drug in the
absence of other treatments, as it may slow DMD progression for patients at all disease stages, especially for
those who are losing respiratory and cardiac function. The clinical intent is to increase dystrophin production

in order to preserve skeletal, muscle, and respiratory strength and function, upper limb strength, and quality of
life; the clinicians emphasized the use of the treatment as more life-prolonging and functionally-preserving than
ambulation-improving.”

Because approval relied on demonstration of a surrogate endpoint versus proven clinical benefit, the FDA is
requiring that the pharmaceutical company that submitted the drug for approval—Sarepta Therapeutics in
Cambridge, Massachusetts—continue clinical trials to prove the drug’s presumed clinical benefit of improved
motor function.” In making its decision, the FDA evaluated the potential risks of the drug, the lack of available
treatments, and the life-threatening and debilitating nature of DMD." If the clinical trials fail to prove the clinical
benefit, the FDA may conduct proceedings to withdraw its approval.”® Currently, there are at least five clinical
trials actively studying eteplirsen to evaluate not only its clinical benefit, but also its use in patients at various
stages of DMD progression.’™

In addition to its approval through the accelerated pathway, Exondys 51 was granted several other designations
by the FDA, including:™

1. Fast-track designation: “[T]o facilitate the development and expedite the review of drugs that are
intended to treat serious conditions and that demonstrate the potential to address an unmet medical
need.”

2. Priority review: “[G]ranted to applications for drugs that, if approved, would be a significant
improvement in safety or effectiveness in the treatment of a serious condition.”

3. Orphan drug designation: “[PJrovides incentives such as clinical trial tax credits, user fee waiver,
and eligibility for orphan drug exclusivity to assist and encourage the development of drugs for rare
diseases.”

4. Pediatric disease priority review voucher: “[Elncourage[s] development of new drugs and biologics for
the prevention and treatment of rare pediatric diseases.” Exondys 51 is only the seventh drug to be
given such a voucher.

While exon-skipping therapy may be considered as a singular treatment strategy, AON exon skipping drugs are
evaluated individually, depending on the genetic sequence targeted or the specific chemistry applied. Lengthy
and expensive preclinical and clinical trials are required to evaluate the safety and efficacy of each individual
drug. Researchers have pointed out that high research and development costs, long regulatory timelines, and
small patient populations for each of these therapies may discourage drug manufacturers from developing
additional versions, and will limit treatment access to the majority of DMD patients.”®

Moreover, clinical trial design challenges have hampered researcher’s ability to prove the clinical benefits of
eteplirsen and other DMD genetically targeted drugs. Questions around appropriate control patients with whom
to compare study patients; the heterogeneity of patients; patients’ individual symptoms; disease progression
and treatment goals; small sample sizes; and the definition and measurement standards for outcomes have
challenged researchers as they attempt to analyze the safety and efficacy of these drugs.”
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CONCLUSION

In order to develop targeted gene therapy for DMD, researchers and clinicians must first identify the type
of mutation and location(s) along the largest and longest human gene sequence. And while the same
general approach to correcting or ameliorating any type of mutation may be applied to different locations,
each therapy must be specifically developed and studied for safety and efficacy, leading to the potential
for a very large number of variations of these genetic treatments. Within this number, certain types and/
or locations of mutations may be more amenable to treatment, and the number of patients with certain
mutation/location combinations may be very small. (This thought sequence may be summarized as
Mutation > Location > Population.)

While the scientific discovery that led to the development of Exondys 51 was made over 20 years ago,
the FDA has approved only two drugs of this type to date, and only one for DMD. The completion of
mapping of the human genome, and the development of better diagnostic genetic methods, has helped
to accelerate research into DMD treatments. Likewise, scientists are designing new, more stable chemical
modifications and better delivery systems that are predicted to improve both “the potency and efficacy

of these drugs in RNA-targeting therapeutic applications,””® leading to a “resurgence” in the field of these
types of treatments.” Other new technologies and scientific advancements “have triggered a major
expansion of the RNA-therapeutics field,” signaling that the approval of Exondys 51 may be the first of
many such treatments for DMD and other genetic diseases and conditions in the near future.®8

However, the approval of Exondys 51 itself was controversial, in that clinical benefit of the drug has not
yet been proven.® In general for genetically targeted drugs for DMD, problems with designing clinical
trials, questions regarding appropriate outcomes and treatment efficacy, and high costs are being
balanced against the lack of treatments to slow or stop a rapidly progressing fatal disease, as well as

the significant scientific breakthroughs and advancements in recent years which show the possibility of
effective therapy through genetically targeted drugs. In the absence of other treatments, and while clinical
trials are still in progress, clinicians are prescribing Exondys 51 to increase dystrophin production in order
to preserve skeletal, muscle, and respiratory strength and function, upper limb strength, and quality of life,
emphasizing its use as life-prolonging treatment for patients rather than ambulation-improving therapy.
Overall, it is unknown at this time whether the Commonwealth’s DMD population will benefit from use of
these therapies, as their efficacy has not yet been proven through the results of clinical trials.
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APPENDIX: EXCERPTED FROM THE MUSCULAR DYSTROPHY ASSOCIATION,
DUCHENNE MUSCULAR DYSTROPHY RESEARCH SUMMARY?®:

INSERTING NEW DYSTROPHIN GENES

Gene therapy, or gene transfer, refers to the delivery of genes as therapeutic agents. It is being
developed in a wide range of disease areas because it has the potential to deliver healthy replacement
genes to anyone with a gene mutation, or to deliver adjunct genes (sometimes called “surrogate” gene
therapy) that can alleviate disease symptoms.

For gene therapy in DMD, a primary goal is to deliver a replacement copy of the dystrophin gene.
Scientists hope that by introducing a functional dystrophin gene, gene therapy may offer a more
permanent benefit than other therapies, but they are quick to caution that gene therapy for DMD is
unlikely to completely halt or reverse the disease.

To accomplish gene transfer in DMD, some researchers aim to utilize the action of viruses. A virus works
by inserting its own genetic material into a host, which causes the host’s cells to manufacture viral
proteins and create more virus (and in doing so, elicits an immune response that makes the host “sick”).
But researchers believe it may be possible to swap out the viral genes for a dystrophin gene, which

will trick the virus into delivering the dystrophin gene to people with DMD where the person’s muscle
cells will use it to manufacture dystrophin protein. To accomplish this without making the patient sick,
scientists are utilizing viruses that do not cause illness in humans.

Research into the development of gene therapy for DMD is robust, but some challenges remain. The
key difficulties researchers are working to overcome include dealing with the large size of the dystrophin
gene, delivering a sufficient quantity of the new genes to muscle (while avoiding other tissues), and
avoiding an unwanted immune response to the proteins made from the new genes.

The large size of the dystrophin gene poses a challenge because gene therapy relies on engineered
viruses, and there is a limit to the size of the load that these viruses can carry. To address this, MDA-
supported scientists have created smaller, but still functional, versions of dystrophin to use in gene
therapy. Mini-dystrophin (rAAV2.5-CMV-minidystrophin) is a miniaturized, working dystrophin gene that
has been tested in boys with DMD. At the end of clinical testing, scientists determined that the treatment
was safe, but unfortunately some of the boys experienced an unwanted immune response to the dystrophin
protein. This immune response prevented the newly synthesized mini-dystrophin protein from being used
properly by muscle cells, and thereby limited the effectiveness of this approach.

Several research groups are now working toward the development of an even smaller version of
dystrophin, called micro-dystrophin. Micro-dystrophin contains the minimum amount of information from
the dystrophin gene needed to produce a functional protein. The most advanced of these therapies,
rAAVrh74.MCK . Micro-Dystrophin, is being developed by a team at Nationwide Children’s Hospital and
currently is undergoing phase 1 clinical testing in boys with DMD.

To address delivery of genes specifically to muscles (while avoiding other tissues), researchers have
introduced a muscle specific promotor that functions like a control switch for the new dystrophin gene.
Muscle specific promoters selectively promote activation of the gene in the muscle, but in other tissues
the gene remains dormant so it cannot create unwanted side effects. Researchers...are developing
gene therapies that are activated by the muscle-specific promotor muscle creatine kinase (MCK).
Potential therapies that utilize muscle specific promoters are currently in phase 1 clinical testing for DMD
(rAAVrh74.MCK.micro-Dystrophin) and also phase 1-2 testing for LGMD (scAAVrh74.tMCK.nSGCA).
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CONTROLLING HOW CELLS READ GENETIC INSTRUCTIONS

Exon skipping

Exon skipping is a strategy currently being developed for DMD (although it may have application to other
genetic diseases down the line) in which sections of genetic code (exons) are “skipped,” allowing the
creation of partially functional dystrophin, the muscle protein missing in DMD. Exon skipping is not a cure
for DMD, but potentially could lessen the severe muscle weakness and atrophy that is the hallmark of this
disease, making it more like Becker muscular dystrophy (BMD).

Laboratory development of exon skipping began in the 1990s and has received significant funding from
MDA since then.

Exon skipping uses molecules called antisense oligonucleotides (AONs) to coax muscle fibers to ignore
certain parts of the genetic instructions for dystrophin, thereby restoring the genetic «reading frame.»

To understand this better, think of the genetic code for a protein as a sentence. Cells have to read the
genetic “sentence” in units of three “letters” each.

For example:

The mad cat ate the fat rat and the big bat.

In-frame errors can occur when a deletion mutation takes out “three-letter” chunks without disrupting the “words™ on either side.
This allows a shorter — but still readable — sentence to be produced. In-frame mutations in the dystrophin gene allow shorter but
still functional dystrophin to be made, as in BMD.

The mad cat ate the fat—rateand+the big bat,

deletion

The mad cat ate the bhig bat.

Out-oif-frame errors occur when the deletion disrupts the “three-letter” reading pattern, creating “words” that don't make sense.
This leads to an unreadable sentence, just as an out-of-frame mutation leads to nonfunctional dystrophin in DMD.

The mad cat ate the fat rat and the big bat.

deletion

The mad cat ate the tra tan dth ebi gha t.

Exon skipping converts an out-of-frame error into an in-frame error by causing the cell to skip not only the deleted section
but also a nearby section (exon), restoring the reading frame and creating a readable sentence:

The mad cat ate the $>ra$andthobhi gha t.

skipped exon

The mad cat ate the hig bat.

Exon skipping is being tested in clinical trials in boys with DMD in the United States and in other
countries.

On Sept. 19, 2016, the FDA granted accelerated approval to eteplirsen (brand name Exondys 51) as
the first disease-modifying drug for DMD. Exondys 51 specifically targets a section of genetic code
called exon 51 in the dystrophin gene. It's estimated that 13 percent of boys with DMD could benefit
from skipping exon 51.

Additional exon skipping drugs that could impact other forms of DMD are moving through the drug
development pipeline. At this time, researchers currently are working on development of exon skipping
drugs to target exons 44, 45, 50, 52, 53 and 55, as well as strategies to target multiple exons.
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Stop codon read-through

In stop codon read-through, drugs target mutations known as premature stop codons (also called nonsense
mutations), which tell the cell to stop making a protein — such as dystrophin — before it has been completely
assembled. The drugs coax cells to ignore, or “read through,” a premature stop codon in a gene. Between
5-10 percent of people with DMD have premature stop codon/nonsense mutations and may therefore someday
benefit from read-through therapies.

A company called PTC Therapeutics, in conjunction with Genzyme Corp., and with funding from MDA,
developed an experimental stop codon read-through drug called ataluren to treat DMD or Becker muscular
dystrophy due to a premature stop codon. In October 2010, PTC announced that a lower dose of ataluren
appeared to work better than a higher dose. In a clinical trial, those on the lower dose walked an average of
29.7 meters (about 97 feet) more in six minutes than those in the high-dose or placebo groups (although all
groups’ walking distance declined over the course of the trial). Ataluren (Translarna), now owned wholly by PTC,
will soon be evaluated by the FDA for approval in the US. It is currently available to DMD patients in the EU.

Researchers at a company called Nobelpharma have developed another stop codon read-through therapy
called NPC14. This potential therapy may function similarly to Ataluren and is currently undergoing clinical
testing in Japan.

DRIVING MUSCLE GROWTH: MYOSTATIN INHIBITORS

A prominent symptom of DMD is loss of muscle, so researchers aim to develop therapies that promote
regrowth of muscle and, in turn, increase muscle strength.

One strategy that has received considerable MDA support involves inhibiting the actions of a naturally occurring
protein called myostatin that limits muscle growth. In healthy muscle, myostatin performs an important role: it
pushes back against growth signals to maintain muscle at a reasonable size. But in DMD, where muscle loss
contributes to a decline in function, myostatin exacerbates the problem. Thus, researchers hope that blocking
myostatin may allow DMD muscles to grow larger and stronger.

Inhibitors of myostatin have received much attention from the neuromuscular disease research community since
it was found years ago that people and animals with a genetic deficiency of myostatin appear to have large
muscles and good strength without apparent ill effects.

[One] unique strategy to block the action of myostatin uses gene therapy to introduce follistatin, a naturally
occurring inhibitor of myostatin. Mice with a DMD-like disease that received genes for the follistatin protein
showed an overall increase in body mass and weight of individual muscles. Furthermore, monkeys that received
follistatin gene transfer had stronger, larger muscles. A gene therapy for delivering follistatin to people with DMD
called rAAV1.CMV.huFollistatin344 is currently being developed by Milo Biotechnology. This potential therapy is
now being tested in an early-stage (phase 1) clinical trial.
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1 BerrylC

1.0 Executive Summary

Massachusetts House Bill (H.B.) 3644, as submitted in the 190™ General Court (General Court)
of the Commonwealth of Massachusetts (Commonwealth), would require fully-insured plans to
cover genetically targeted U.S. Food and Drug Administration (FDA)-approved drugs for
Duchenne Muscular Dystrophy (DMD) when the drug has been determined by the patient’s
provider to be medically necessary, and the provider is either expert in, or has consulted with an
expert in, DMD." Cost-sharing for these services must be similar to those for other services
covered under the plan.

Massachusetts General Laws (MGL) Chapter 3, Section 38C, charges the Massachusetts
Center for Health Information and Analysis (CHIA) with, among other duties, reviewing the
potential impact of proposed mandated healthcare insurance benefits on the premiums paid by
businesses and consumers. CHIA has engaged BerryDunn' to provide an actuarial estimate of
the effect enactment of the bill would have on the cost of health insurance in the
Commonwealth.

1.1 Background

DMD is one of nine types of muscular dystrophy, a genetic disease that leads to progressive
weakness and loss of muscle mass, and almost exclusively affects males.?* Researchers
estimated the prevalence of DMD for males 5 — 24 years old between 1991 — 2010 to be
approximately 1.02 per 10,000 males.* Patients with DMD have a genetic mutation that
prevents the production of any of the functional protein dystrophin, which is located primarily in
the skeletal and cardiac muscle, and works to keep muscle intact by stabilizing and protecting
muscle fibers.>® Without dystrophin, the repeated contraction and relaxation of muscles damage
the muscle cells, which eventually weaken and die, leading to the heart and muscle weakness
associated with DMD.” The onset of the disease is most often between 3 and 5 years of age
and progresses rapidly, with patients beginning to use a wheelchair between the ages of 7 and
12, and suffering from heart and respiratory muscle damage by the early teens.?® With
advances in cardiac and respiratory therapies, life expectancy for patients with DMD has
extended from the teen years and now averages into the 20s, with some patients surviving into
their 30s.'0"

There is no known cure for DMD, and standard treatment currently focuses on symptom control
and quality of life improvement through multidisciplinary care.'*"

Research into new treatments for DMD has focused on a wide variety of areas, including the
development of genetically targeted drugs that will alter or correct mutations that cause
problems in how cells read genetic instructions, thus leading to DMD." Currently, the most
promising therapeutics focus on the most common mutation types found in the DMD gene,
including exon-skipping drugs and stop codon read-through drugs.'® While these treatment

i Formerly Compass Health Analytics, Inc.
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approaches are applicable to relatively large proportions of patients with DMD, each drug
developed must be specific to not only the mutation type, but also to the exact location on the
mutated gene for that specific patient.'®"’

The only drug approved for the treatment of DMD to date is Exondys 51 (generic name:
eteplirsen), an exon-skipping drug targeting DMD gene location exon 51, which impacts
approximately 13% of DMD patients. Approved in September 2016, the drug is not intended to
cure DMD or to improve a patient’s condition, but to stop the progression of the disease and
prevent further muscle damage.18 The injectable drug, which requires weekly patient infusions,
was approved on an accelerated pathway by the FDA designed to give patients access to new
treatments while clinical trials and verification of clinical benefit continue, as no other meaningful
treatments currently exist to cure the disease or to slow its progression.19 As the approval of
Exondys 51 was granted despite the contrary recommendations of its external advisory
committee and scientific staff, the FDA is requiring further clinical studies to prove the drug’s
efficacy, and not just demonstrate increased dystrophin production, as the initial clinical trials
had done.? If the clinical trials fail to prove the clinical benefit, the FDA may conduct
proceedings to withdraw its approval.?' In addition to further clinical trials for Exondys 51, two
other exon-skipping drugs are currently in clinical trials, targeting exon locations 45 and 53,
each of which impact 8% of DMD patients; clinical experts estimate that one of these drugs may
enter the market within one year, with the other to follow in the subsequent year.?? A stop codon
read-through drug, known as Ataluren, is also currently in clinical trials, and may enter the
market within five years to treat another type of DMD gene mutation that impacts approximately
10% of patients.?>?*%

H.B. 3644 requires fully-insured plans to cover genetically targeted drugs for DMD, including
Exondys 51 as well as other pipeline DMD drugs that could potentially receive FDA approval in
the report’s five-year time horizon. The cost estimates provided in this report include a separate
cost estimate range for the current drug, Exondys 51, as well as costs potentially stemming from
the pipeline drugs for fullyinsured commercial Commonwealth carriers projected over the five-
year period from 2019 — 2023.

1.2 Current Insurance Coverage

BerryDunn surveyed insurance carriers in the Commonwealth, and the majority indicated they
are currently covering Exondys 51 for DMD patients. At the time of the carrier surrey, one small
carrier had coverage under clinical review. Each carrier that provides coverage applies its own
proprietary medical necessity criteria, which are, however, similar across carriers. In most
cases, insurers will only approve Exondys 51 for six months at a time if the following conditions
are met:

* The patient must have DMD with a confirmed mutation of the DMD gene that is
amenable to exon 51 skipping (approximately 13% of DMD cases)26.

* The prescription is written by a board certified/board eligible neurologist.
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* There is documentation of ambulation without assistance or devices (often use a six-
minute walk test).

* There is documentation of dystrophin levels.

* One carrier requires concurrent use of glucocorticoids, unless clinically
contraindicated.

* Another carrier requires that prior to approval of Exondys 51, the patient must have
tried and failed corticosteroids for at least 6 months, or be intolerant to
corticosteroids.

Additionally, in order to continue Exondys 51 after the initial six months, most carriers require
the patient to demonstrate that, in addition to continuing medical need and patient tolerance of
the therapy, the treatment has been effective by showing improvement in dystrophin levels or
the six-minute walk distance. Given that Exondys 51 is not intended to improve patient function
or ambulation, but rather to slow disease progression, requiring improvement in the six-minute
walk test for extending authorization past the first six months may not be feasibly met, and
would be irrelevant for patients who have already lost ambulation and are prescribed the drug to
preserve respiratory and cardiac function, according to clinical experts interviewed for this
report.”’ These clinicians emphasized the use of the treatment as more life prolonging and
functionally preserving than ambulation improving.

Some carriers also have specific requirements about the use of corticosteroids by patients,
including prednisone and deflazacort, which are often prescribed to reduce inflammation and to
try to slow the course of DMD progression by preserving muscle strength and function,
preventing scoliosis, and enabling patient mobility.”® While these medications may increase
strength, muscle, and pulmonary function, long-term use also may cause serious side effects,
including weight gain, cataracts, and loss of bone mass; moreover, the rapid withdrawal of these
drugs may lead to life-threatening complications.?®

1.3 Analysis

BerryDunn estimated the impact of H.B. 3644 by estimating the potential contribution of each of
two components.

* Incremental cost due to shifting the medical necessity determination for the 13% of
DMD patients amenable to exon 51 skipping from carriers, which have limited
approval of the drug, to treating physicians.

* Cost of genetically targeted DMD pipeline drugs. The current pipeline includes drugs
for other exon skipping genes, including exon 45 and exon 53, each of which is
indicated for approximately 8% of patients, as well as the stop codon read-through
drug Ataluren, indicated for approximately 10% of DMD patients.
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BerryDunn then aggregated these components and projected them forward over the next five
years (2019 — 2023) for the fully-insured Commonwealth population, and added insurer
retention (administrative cost and profit) to arrive at an estimate of the bill's effect on premiums.
Note the estimates assume carriers would fully comply with the provisions of the bill if it
becomes law.

1.4 Summary Results

Table ES-1, on the following page, summarizes the estimated effect of H.B. 3644 on premiums
for fully-insured plans over five years. This analysis estimates that the bill, if enacted as drafted
for the General Court, would increase fully-insured premiums by as much as 0.125% on
average over the next five years; a more likely increase is in the range of 0.053%, equivalent to
an average annual expenditure of $6.9 million over the period 2019 — 2023.

The impact on premiums is driven by the potential impact the requirements will have on medical
necessity criteria, as well as the entry of new drugs into the market in the given timeframe.

The impact of the bill on any one individual, employer group, or carrier may vary from the overall
results, depending on the current level of benefits each receives or provides, and on how those
benefits would change under the proposed language of the bill.
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Table ES-1: Summary Results

Weighted  Five-Year

2019 2020 2021 2022 2023

Average Total
Members (000s) 2154 | 2150 | 2,146 | 2,142 | 2,138
(“g‘;?,‘gj)' Expense LoW | o1 507 | $2,243 | $952 | $1.010 | $1,072 | $1,440 $6,783
('\gggig:)' Expense Mid | ¢3 165 | $6,055 | $4,283 | $9,089 | $6,430 | $6,159 $29,022
('\gggig:)' Expense High | ¢ 631 | $13.456 | $11,422 | $20,199 | $17,147 | $14.613 | $68,854
Premium Low ($000s) | $1,698 | $2,527 | $1,072 | $1,138 | $1,207 | $1,622 $7.643
Premium Mid (5000s) | $3,566 | $6,822 | $4,826 | $10,241 | $7,245 | $6,940 $32,700
Premium High ($000s) | $7,471 | $15,161 | $12,869 | $22,758 | $19,319 | $16,464 | $77,579
PMPM Low $0.09 | $0.10 | $0.04 | $0.04 | $0.05 | $0.06 $0.06
PMPM Mid $0.19 | $0.26 | $0.19 | $0.40 | $0.28 | $0.27 $0.27
PMPM High $0.41 | $0.59 | $0.50 | $0.89 | $0.75 | $0.64 $0.64
ﬁf;i::iit:f Monthly $493 | $502 | $512 | $523 | $533 | $513 $513
Premium % Rise Low | 0.019% | 0.019% | 0.008% | 0.008% | 0.009% | 0.012% 0.012%
Premium % Rise Mid | 0.039% | 0.053% | 0.037% | 0.076% | 0.053% | 0.053% 0.053%
Premium % Rise High 0.082% | 0.117% | 0.098% | 0.169% | 0.141% | 0.125% 0.125%
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2.0 Introduction

H.B. 3644, as submitted in the General Court, would require fully-insured plans to cover
genetically targeted, FDA-approved drugs for DMD when the drug has been determined by the
patient’s provider to be medically necessary, and the provider is either expert in, or has
consulted with an expert in, DMD." Cost-sharing for these services must be similar to that for
other services covered under the plan.

MGL, Chapter 3, Section 38C, charges CHIA with, among other duties, reviewing the potential
impact of proposed mandated healthcare insurance benefits on the premiums paid by
businesses and consumers. CHIA has engaged BerryDunn to provide an actuarial estimate of
the effect that enactment of the bill would have on the cost of health insurance in the
Commonwealth.

Assessing the impact of the proposed mandate on premiums entails analyzing its incremental
effect on spending by insurance plans. This, in turn, requires comparing spending under the
provisions of the bill to spending under current statutes and current benefit plans for the relevant
services.

Section 3.0 of this analysis outlines the provisions and interpretations of the bill. Section 4.0
summarizes the methodology used for the estimate. Section 5.0 discusses important
considerations in translating the bill’s language into estimates of its incremental impact on
healthcare costs and steps through the calculations. Section 6.0 summarizes the results.

2.1 Background

DMD occurs in approximately one in every 3,600 male births, and patients are almost
exclusively males.? Researchers estimated the prevalence of DMD for males 5 — 24 years old
between 1991 — 2010 to be approximately 1.02 per 10,000 males.?

DMD is one of nine types of muscular dystrophy, a genetic disease that results in progressive
muscle weakness and degeneration.* Patients with DMD have a genetic mutation that prevents
the production of any of the functional protein dystrophin, which is located primarily in the
skeletal and cardiac muscles, and works to keep muscle intact by stabilizing and protecting
muscle fibers.>®

Without dystrophin, the repeated contraction and relaxation of muscles damage the muscle cells
themselves.” Eventually, the damaged muscle fibers weaken and die, leading to the heart and
muscle weakness associated with DMD.? The onset of the disease is most often between 3 and
5 years of age and progresses rapidly’; most DMD patients will begin to use a wheelchair
between the ages of 7 and 12.1° Damage eventually occurs to heart and respiratory muscles,
usually by a patient’s early teen years."" Patients may suffer from cardiomyopathy, as well as
severely decreased respiratory capacity, both of which are life-threatening.'?'* Approximately
one-third of patients with DMD also have developmental and learning difficulties that impact
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their cognitive and emotional growth.™ With advances in cardiac and respiratory therapies, life
expectancy for patients with DMD has extended from the teen years and now averages into the
20s, with some patients surviving into their 30s."®

There is no known cure for DMD, and standard treatment currently focuses on symptom control
and quality of life improvement." DMD patients require multidisciplinary care to address the
range of physical and psychosocial issues that they may face, including cardiac and respiratory
care and assisted ventilation; durable medical equipment; physical and occupational therapy;
and medications to treat the symptoms of the disease.’®"*

Research into new treatments for DMD has focused on a wide variety of areas, including
replacement of the dystrophin protein; protection of muscles from additional damage; promotion
of muscle repair and regrowth; care and treatment of associated conditions and syndromes; and
improved methods for symptom management and control.?’ Scientists are exploring gene
transfer, where genes are delivered to either replace mutated genes with healthy genes or
deliver surrogate genes to improve disease symptoms, though this approach is not likely to
reverse or completely cure the disease.?’

Another approach to DMD treatment is the development of genetically targeted drugs that will
alter or correct mutations that cause problems in how cells read genetic instructions, thus
leading to DMD. Currently, the most promising therapeutics focus on the most common
mutation types found in the DMD gene, including exon-skipping drugs and stop codon read-
through drugs.22 While these treatment approaches are applicable to relatively large proportions
of patients with DMD, each drug developed must be specific to not only the mutation type, but to
the exact location on the mutated gene for that specific patient.?>%*

Currently, the only drug approved for the treatment of DMD is Exondys 51 (generic name:
eteplirsen), an exon-skipping drug targeting DMD gene location exon 51. Approved in
September 2016, the drug is not intended to cure DMD or to improve a patient’s condition, but
to stop the progress of the disease and prevent further muscle damage.? The injectable drug,
which requires weekly patient infusions, was approved on a accelerated pathway by the FDA
designed to give patients access to new treatments while clinical trials and verification of clinical
benefit continues, as no other meaningful treatments currently exist to cure the disease or to
slow its progression.26 Because the approval of Exondys 51 was granted despite the contrary
recommendations of its external advisory committee and scientific staff, the FDA is requiring
further clinical studies to prove the the drug’s efficacy, and not just demonstrate increased
dystrophin production as the initial clinical trials had done.? If the clinical trials fail to prove the
clinical benefit, the FDA may conduct proceedings to withdraw its approval.?® In addition to
further clinical trials for Exondys 51, two other exon-skipping drugs are currently in clinical trials,
targeting exon locations 45 and 53, each of which impact approximately 8% of DMD patients;
clinical experts estimate that one of these drugs may enter the market within one year, with the
other to follow in the subsequent year.?** A stop codon read-through drug, known as Ataluren,
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is also currently in clinical trials, and may enter the market within five years to treat other types
of DMD gene mutations impacting approximately 10% of DMD patients.?'3%3

3.0 Interpretation of H.B. 3644

Current Commonwealth law does not require coverage nor defines medical necessity criteria for
genetically targeted drugs for the treatment of DMD. H.B. 3644 would require commercial
carriers to cover these drugs when approved by the FDA, including the currently available
Exondys 51 and other pipeline drugs that may gain FDA approval in the future, and would
require that a patient’s provider determine the medical necessity of their use, rather than such
coverage being subject to a carrier's medical necessity determination.

3.1 Plans Affected By the Proposed Mandate

The bill as drafted amends statutes that regulate healthcare carriers in the Commonwealth. The
bill includes six sections, each of which addresses statutes dealing with a particular type of
health insurance policy:

* Section 1: Chapter 32A — Plans Operated By the Group Insurance Commission (GIC) for
the Benefit of Public Employees

» Section 2: Chapter 118E — MassHealth (Medicaid) Plans

* Section 3: Chapter 175 — Commercial Health Insurance Company Plans
* Section 4: Chapter 176A — Hospital Service Corporation Plans

* Section 5: Chapter 176B — Medical Service Corporation Plans

* Section 6: Chapter 176G — Health Maintenance Organization (HMO) Plans

Self-insured plans, except for those managed by the GIC, are not subject to state-level health
insurance benefit mandates. State mandates do not apply to Medicare or Medicare Advantage
plans, the benefits of which are qualified by Medicare; this analysis excludes members of fully-
insured commercial plans over 64 years of age and does not address any potential effect on
Medicare supplement plans, even to the extent they are regulated by state law. This analysis
does not apply to Medicaid/MassHealth.

3.2 Covered Services

3.2.1 Exondys 51

BerryDunn surveyed insurance carriers in the Commonwealth, and all but one small carrier
reports currently covering Exondys 51 for DMD patients. At the time of the carrier surrey, one
carrier had coverage under clinical review. Each carrier that provides coverage applies its own
proprietary medical necessity criteria, which are, however, similar across carriers. In most
cases, insurers will only approve Exondys 51 for six months at a time if the following conditions
are met:
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* The patient must have DMD with a confirmed mutation of the DMD gene that is
amenable to exon 51 skipping (approximately 13% of DMD cases34).

* The prescription is written by a board certified/board eligible neurologist.

* There is documentation of ambulation without assistance or devices (often use a six-
minute walk test).

* There is documentation of dystrophin levels.

* One carrier requires concurrent use of glucocorticoids, unless clinically
contraindicated.

* Another carrier requires that prior to approval of Exondys 51, the member must have
tried and failed corticosteroids for at least six months, or be intolerant to
corticosteroids.

Additionally, in order to continue Exondys 51 after the initial six months, most carriers require
that the patient demonstrate that, in addition to continuing medical need and patient tolerance of
the therapy, the treatment has been effective by showing improvement in dystrophin levels or
the six-minute walk distance. Given that Exondys 51 is not intended to improve patient function
or ambulation, but rather to slow disease progression, the latter requirement may not be feasibly
met, and would be irrelevant for patients who have already lost ambulation and are prescribed
the drug to preserve respiratory and cardiac function, according to clinical experts interviewed
for this report.*® These clinicians emphasized the use of the treatment as more life prolonging
and functionally preserving than ambulation improving.

Some carriers also have specific requirements around the use of corticosteroids by patients,
including prednisone and deflazacort, which are often prescribed to reduce inflammation and to
try to slow the course of DMD progression by preserving muscle strength and function,
preventing scoliosis, and enabling patient mobility.*® While these medications may increase
strength, muscle, and pulmonary function, long-term use also may cause serious side effects,
including weight gain, cataracts, and loss of bone mass; moreover, the rapid withdrawal of these
drugs may lead to life-threatening complications.*”

3.3 Existing Laws Affecting the Cost of H.B. 3644

The proposed mandate is not redundant to or in conflict with any existing state or federal
mandates. The federal Affordable Care Act (ACA) mandates that there are no annual or lifetime
caps on covered benefits, including for expensive treatments such as Exondys 51 38

Exondys 51 was granted approval on an accelerated pathway first defined in the 2012 Food and
Drug Administration Safety Innovations Act (FDASIA), which allows the FDA to approve drugs
for “serious conditions that fill an unmet medical need on whether the drug has an effect on a
surrogate or an intermediate clinical endpoint.”*® Because the approval relied on demonstration
of a surrogate endpoint (increased levels of dystrophin) versus proven clinical benefit, the FDA
is requiring that the pharmaceutical company that submitted the drug for approval—Sarepta
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Therapeutics in Cambridge, Massachusetts—continue clinical trials to prove the drug’s
presumed clinical benefits.*’ In making its decision, the FDA evaluated the potential risks of the
drug, the lack of available treatments, and the life-threatening and debilitating nature of DMD.*'
If the clinical trials fail to prove the clinical benefit, the FDA may conduct proceedings to
withdraw its approval.*?

4.0 Methodology

4.1 Overview

Estimating the impact of H.B. 3644 on premiums requires assessing the incremental impacts of
two components:

* Incremental cost due to shifting the medical necessity determination for the 13% of
DMD patients who are amenable to Exon 51 skipping from carriers, which currently
have limited approval of the drug, to treating physicians.

* Cost of genetically targeted DMD pipeline drugs. The current pipeline includes drugs
for other exon-skipping genes, including exon 45 and exon 53, each of which is
indicated for approximately 8% of patients, as well as the stop codon read-through
drug Ataluren, indicated for approximately 10% of DMD patients.

Incremental cost of genetically targeted DMD drugs, which are reasonably estimated to receive
FDA approval in the next five years. The incremental costs for these provisions are estimated
using projected prevalence of the condition and the projected drug cost for treating the
condition. Combining these components, and accounting for carrier retention, results in a
baseline estimate of the proposed mandate’s incremental effect on premiums, which is then
projected over the five years following the assumed January 1, 2019, implementation date of the
law.

4.2 Data Sources
The primary data sources used in the analysis are:
* Information about the intended effect of the bill, gathered from sponsors

* Information, including descriptions of current coverage, from responses to a survey of
commercial health insurance carriers in the Commonwealth

* Academic literature, published reports, and population data, cited as appropriate

* Discussion with various clinical experts and providers
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4.3 Steps in the Analysis

To implement the analysis, BerryDunn performed the steps summarized in this section.

1. Estimated marginal costs to insurers due to shifting determination of medical necessity to
patient provider rather than carrier criteria.

In order to estimate the impact of the change in the control of medical necessity for currently
covered drugs, BerryDunn:

A.

Conducted and reviewed responses to a survey of Commonwealth insurance carriers
and concluded that all but one of the carriers cover the cost of Exondys 51.

Calculated the number of male fully-insured residents in the Commonwealth aged 5 —
24,

Used publicly available literature to estimate the prevalence rate of DMD among males
aged 5 — 24.

Adjusted this prevalence rate based on input from carrier surveys and clinical experts to
better align with actual experience.

. Multiplied the adjusted prevalence rate by the number of males aged 5 — 24 with fully-

insured coverage to determine the number of people with DMD in the study population.

Used publicly available literature and estimated the portion of patients with DMD who
can be treated with Exondys 51.

Multiplied the number of people with DMD by the portion of patients who could be
treated with Exondys 51 to determine the number treated for the cost analysis.

Used publicly available sources and cost information provided by the insurance carriers
to estimate the average annual per patient cost of Exondys 51.

Multiplied the average annual per patient cost of Exondys 51 (from Step H) by the
number of new users attributable to the changed requirement (from Step G) to determine
the incremental cost.

Divided the incremental cost calculated in Step | by the total of 2017 fully-insured
member months for members under 65 to determine the incremental cost paid per
member per month (PMPM).

Projected this baseline paid PMPM cost forward over the five-year analysis period, 2019
—2023.
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2. Estimated incremental costs to insurers for new genetically targeted DMD drugs in the
pipeline reasonably estimated to receive FDA approval in the next five years.

In order to estimate the impact of the new DMD drugs in the pipeline, BerryDunn:

A.

Began analysis starting with the number of people with DMD calculated in Steps A —E
previously.

Used publicly available literature and obtained the portion of patients with DMD who can
be treated with the three pipeline drugs under development and likely to be approved by
the FDA during the projection period.

For each pipeline drug, multiplied the number of people with DMD by the portion of
patients who can be treated with each therapy to determine the number of people who
are treatable with each pipeline drug.

Used the portion of members approved by the carriers for treatment using Exondys 51 to
approximate the number of users who would be approved for treatment for each pipeline
drug in the absence of the requirement.

Determined a baseline cost for each pipeline drug based on the projections made for
Exondys 51, given clinical input that these new drugs are expected to be similar in cost.
Adjusted the baseline cost for trend throughout the 2019 — 2023 projection period.
Multiplied the number of users by the average annual per patient cost and accounted for
a likely six-month delay before the insurers cover each new drug absent the proposed
mandate. This baseline represents the costs of the pipeline drugs absent the mandate.

For each pipeline drug, determined the number of new covered users who would not
have been covered by insurers, absent the proposed mandate, due to application of the
carriers’ medical necessity criteria.

G. Summed the total number of approved users under the proposed mandate.

Multiplied the average annual per patient cost of the pipeline drugs by the total expected
approved users.

Subtracted the cost of the baseline from the cost of the pipeline drugs under the
proposed mandate to determine the incremental cost.

Divided the incremental cost calculated in the previous step by total 2017 fully-insured
member months for members under 65 to determine the incremental cost PMPM.

Projected the incremental cost forward over the five-year analysis period, 2019 — 2023.
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3. Calculated the impact of the combined projected claim costs on insurance premiums.

To add the other components of health insurance premiums to the estimated claims costs,
BerryDunn:

A. Summed the estimated incremental paid PMPM costs associated with changes to the
application of medical necessity criteria for currently covered drugs and the incremental
costs for adding coverage for pipeline drugs.

B. Estimated the fully-insured Commonwealth population under age 65, projected for the
next five years (2019 — 2023).

C. Multiplied the estimated aggregate incremental paid PMPM cost of the mandate by the
projected population estimate to calculate the total estimated marginal claims cost of
H.B. 3644.

D. Estimated insurer retention (administrative costs and profit) and applied the estimate to
the final incremental claims cost calculated in Step C.

4.4 Limitations

The only drug currently approved by the FDA, Exondys 51, received accelerated approval
based on a surrogate endpoint (increased levels of dystrophin), with clinical trials to determine
efficacy still ongoing. At this time, most carriers require that the drug show efficacy to continue
treatment. Because the drug is still very new, drug outcomes and efficacy levels still have a
wide range of potential outcomes that could affect coverage. The FDA is requiring Sarepta to
conduct follow-up studies to demonstrate clinical benefit for full approval. If the FDA reverses its
approval decision, that would likely have an impact on the costs and carriers’ decisions, if
applicable, on covering the drug therapy, and would likewise impact future approval of other
similar treatments in the pipeline, including those for exon 45 and exon 51.

The number of patients estimated in this analysis is based in part on a widely cited study of
DMD prevalence in the male patient population ages 5 — 24; no Commonwealth-specific
published prevalence rates are available. The initial calculation of the expected population
based on the published prevalence rate was half of that found in the carrier survey, and the
prevalence rate used in this study was therefore adjusted to reflect carrier experience. Although
the population of DMD patients amenable to these specific treatments will be small, the impact
of varying this prevalence even slightly may be significant, given the high per patient cost of the
drug.

Dosage levels, and therefore the cost of Exondys 51, per patient are based on patient weight,
which can vary significantly; there is no published literature on average weight per DMD patient
by age. As so few patients are currently receiving this treatment, and the average weight of this
population is unknown, the cost of treatment was estimated using publically availability sources
and limited carrier claim information.
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Estimated annual costs of Exondys 51 are widely variable in published articles. While Sarepta
estimated annual costs of $300,000 based on significant discounts, other analysts estimated
annual costs of $425,000, $654,000, and $750,000, while a drug plan manager representative
cited an estimated range of $750,000 to $1.5 million a year.**** There are currently no claims
for Exondys 51 in the Massachusetts All Payer Claim Database (MA APCD), as the drug’s
approval was granted in September 2016. Of carriers that were able to respond with specific
cost information, annualized per patient costs for Exondys 51 were between $1.2 and $2.4
million, though patient weight was not available to enable calculation of per unit cost of the drug.

The projected release of new genetically targeted pipeline drugs for DMD is based on
information regarding clinical trial stages for each drug, as well as on estimates provided by
several clinical experts who were interviewed for this analysis. Estimated release dates are
highly speculative, and may change based on the results of the clinical trials, as well as a
variety of other factors. This analysis assumes a reasonably conservative timeline for release of
these drugs into the market for patients. Similarly, there is no information available regarding the
anticipated costs of any of these drugs when they are released. However, given that the drugs
for exon 45 and exon 53 are very similar to those for exon 51, it is reasonable to assume that
the costs per patient will be the same or very similar as well. Using these estimates for Ataluren
is less certain, but is a reasonable and conservative best guess based on currently available
information.
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5.0 Analysis

This section describes the calculations outlined in the previous section in more detail. The
analysis includes development of a best estimate middle-cost scenario, as well as a low-cost
scenario using assumptions that produced a lower estimate and a high-cost scenario using
more conservative assumptions that produced a higher estimated cost impact.

Section 5.1 describes the steps used to calculate the PMPM expenses associated with
expanded usage of Exondys 51 due to changes in carriers’ application of medical necessity
criteria to drugs of this type. Section 5.2 describes the PMPM expenses for other pipeline drugs.
Section 5.3 aggregates the marginal PMPM costs. Section 5.4 projects the fully-insured
population age 0 — 64 in the Commonwealth over the 2019 — 2023 analysis period. Section 5.5
calculates the total estimated marginal cost of H.B. 3644, and Section 5.6 adjusts these
projections for carrier retention to arrive at an estimate of the bill’s effect on premiums for fully-
insured plans.

5.1 Exondys 51 Cost

Estimated marginal costs to insurers due to shifting determination of medical necessity to
patient provider rather than carrier criteria.

One of the two components contributing to H.B. 3644’s effect on premiums is the requirement
that medical necessity be determined by treating physicians rather than by insurance carriers.
To measure the impact of this change in medical necessity determination, BerryDunn first
estimated how many people in the Commonwealth have DMD. Using the MA APCD and
population estimates, BerryDunn determined that there are 316,139 aged 5 — 24 commercially
fully-insured males in the Commonwealth. Based on published literature, the national
prevalence rate of DMD is estimated to be 1.02 per 10,000 males between 5 — 24 years old.
BerryDunn multiplied the population by this prevalence rate of DMD and determined that, based
on this rate, there are approximately 32 males with DMD in the Commonwealth.

Researchers have estimated that approximately 13% of the DMD population has a genetic
mutation at exon 51, which is amenable to treatment with Exondys 51.*>*¢ BerryDunn multiplied
this percent by the number of people with DMD in the Commonwealth to estimate approximately
4 expected users of Exondys 51 in the commercial fully-insured market. However, responses
from the insurance carriers indicate that there are six people who applied for treatment in the
previous year, indicating that the published national prevalence rate may be understated for the
Commonwealth population. Moreover, clinical experts have indicated that not all patients who
may be eligible for treatment with Exondys 51 will necessarily apply for it, in part because of the
inconvenience of weekly clinic-based infusion treatments, as well as low expectations of
probable outcomes for individual patients. In order to account for the discrepancy between the
published national prevalence rate, carrier experience, and the input of clinical experts,
BerryDunn assumed that a prevalence rate of two patients per 10,000 males aged 5 — 24 in the
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commercial fully-insured population. This results in 63 DMD patients, with 8 amenable to
treatment with Exondys 51.

All Commonwealth fully-insured carriers, with the exception of one small carrier, responded via
survey that they cover Exondys 51 for treatment of DMD. Each applies its own proprietary
medical necessity criteria before paying for treatment, with some requiring ambulation and/or
corticosteroid use prior to first approval, and improved patient symptoms for continuing
approval. Given these criteria, carriers indicated current coverage for five patients with DMD,
with an additional patient who had applied and been denied for coverage. Additionally, clinical
experts suggested that more patients who would have been eligible for treatment may not have
applied for coverage given carrier requirements for ambulation, and/or based on patient
decisions to forego treatment with Exondys 51.

The proposed mandate, if passed, would shift determination of medical necessity away from
carrier criteria to the patient’s treating physician. This change was estimated by BerryDunn in
the low- and mid-scenarios to add one new patient to those currently covered, based on carrier
denials to date. In the high scenario, Berry Dunn estimated two new patients, assuming at least
one who had not previously applied for coverage, or who may not yet have been diagnosed as
eligible for treatment with Exondys 51.

The annual cost per patient for Exondys 51 is based upon individual patient weight, as the
current recommended dose is 30 milligrams per kilogram of patient weight.*” No published
reports are available regarding the average weight of patients or patient weight by age for those
amenable to treatment with Exondys 51, or of the overall DMD population. However, clinical
experts and published reports indicate that the population is generally overweight or obese at
younger ages due to lack of ambulation, inactivity, and use of corticosteroids, while older
patients are often underweight.*® Published information from Sarepta, the manufacturer of
Exondys 51, estimated the average annual cost of the drug per patient as $300,000 based on
an average patient weight of 25 kilograms (55.1 pounds), as well as the application of deep
discounts to manufacturer prices. BerryDunn used published information from the manufacturer
and other financial analysts, as well as cost data provided by two insurance carriers, to estimate
the average cost annual cost per user as $750,000 in the low scenario, $1,125,000 in the
middle scenario, and $1,500,000 in the high scenario. In addition to the cost of the drugs
themselves, the above amounts include an estimated $10,500 per patient annual cost for
weekly infusion therapy conducted in a clinic. The number of new cases estimated based on the
change to the determination of medical necessity were then multiplied by these annual costs to
obtain an annual incremental cost. Results are displayed on the following page in Table 1.
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Table 1: Baseline Cost for DMD Patients with Exon 51 Mutation

Average Per Patient
Annual Unit Cost

New DMD Cases Annual Cost

Low Scenario 1 $750,000 $750,000
Mid Scenario 1 $1,125,000 $1,125,000
High Scenario 2 $1,500,000 $3,000,000

Projecting this expense over the analysis period requires applying an estimated cost growth
trend for Exondys 51. The trend applies the long-term average national projection for cost
increases to pharmaceuticals over the study period.*

The 2017 baseline marginal Exondys 51 cost is divided by the corresponding medical member
months of 25.9 million, and increased by the trend factor to project the PMPM impact of shifting
the determination of medical necessity from the carriers to patients’ physicians for treatment.
Table 2 displays the results.

Table 2: Estimated Marginal PMPM Cost of Exondys 51

Baseline 2019 2020 2021 2022 2023
Low Scenario $0.02 $0.03 $0.03 $0.03 $0.03 $0.04
Mid Scenario $0.02 $0.03 $0.03 $0.03 $0.03 $0.04
High Scenario $0.05 $0.06 $0.06 $0.06 $0.07 $0.07

5.2 Pipeline Costs

Estimated incremental costs to insurers for the cost of covering new genetically targeted DMD
drugs in the pipeline without use of any medical necessity review, as reasonably estimated to
receive FDA approval in the next five years.

As discussed above, the Commonwealth commercial fully-insured patient population with DMD
was estimated to be 63. Of these, researchers have estimated that 8% have a genetic mutation
at exon 45, and another 8% at exon 53; treatments for both of these mutations are in late stage
of clinical trials.*®*" Ataluren, a treatment for another type of mutation known as “stop codon
read-through therapy,” is also in development, and will impact approximately 10% of overall
DMD patients.*

Using these DMD population percentages for each of the pipeline products, BerryDunn
calculated the number of patients with these specific mutations and the number of new patients
to be covered under current carrier rules, based on the assumption that carriers would cover the
new drugs similarly to current coverage for Exondys 51. To project the impact of the new
requirement, BerryDunn estimated the number of additional patients who would receive
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coverage as a result of the proposed language impacting carrier’s application of medical
necessity criteria to these drugs. In the low scenario, it is assumed that no new patients would
receive additional additional drugs due to the new requirements. In the mid scenario, BerryDunn
assumed that one new case would be approved for each pipeline drug. In the high scenario,
Berry Dunn estimated that all patients with the specific mutation would be approved, adding two
additional patients per each drug as a result of the new requirement.

Table 3: Estimated New Patients to Be Treated With Pipeline Drugs
Exon 45 Exon 53 Stop Codon
Total patients 5 5 6

Patients covered under current carrier rules 3 3 4

Additional Patients to Be Covered Due to Mandate

Low Scenario 0 0 0
Mid Scenario 1 1 1
High Scenario 2 2 2

Based on input from clinical experts, as well as a review of the relevant clinical trials,
BerryDunn assumed that one of the Exon drugs will be available in the market for patients in
2019 (assumed for this analysis to be Exon 45), with the other to follow in 2020 (assumed for
this analysis to be Exon 53). The projected availability of the stop codon read-through therapy
(assumed to be Ataluren) is less predictable, but its release is conservatively assumed to be in
2022.

There is no available data on the anticipated annual costs for these pipeline drugs. Given,
however, that the drugs for Exon 45 and Exon 53 treatment will be similar to that of Exon 51,
BerryDunn assumed the cost for the new drugs to be identical to its estimate for Exondys 51, as
outlined previously and summarized in Table 1. With no other available information, this
estimate was likewise used to estimate the annual cost per patient for the stop codon read-
through therapy.

Absent the proposed requirement, BerryDunn has assumed that the carriers would cover the
pipeline drugs after they had an opportunity to clinically review them, as had been done for
Exondys 51. BerryDunn calculated a baseline cost using the low estimate of annual per patient
costs for each drug, as well as the assumption that carriers would start to cover the new drugs
on average six months after FDA approval. This is based on responses from the carrier survey,
and the fact that some carries did not cover Exondys 51 immediately after its release. For each
year in the projection period, the number of months that the drug would be covered by the
carriers was multiplied by the monthly per patient cost and by the number of users. The
calculations are show on the following page in Table 4.
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Table 4: Baseline Cost of Exon 45

# of Months Covered 6 12 12 12 12
Cost Per Month Low $70,623 $75,072 $79,802 $84,829 $90,174
Cost Per Month Mid $105,935 $112,608 $119,703 $127,244 $135,260
Cost Per Month High $141,246 $150,145 $159,604 $169,659 $180,347
New Cases 3 3 3 3 3
Baseline Cost Low $1,271,215 | $2,702,603 | $2,872,867 | $3,053,858 | $3,246,251
Baseline Cost Mid $1,906,823 | $4,053,905 | $4,309,301 | $4,580,787 | $4,869,377
Baseline Cost High $2,542,430 | $5,405,207 | $5,745,735 | $6,107,716 | $6,492,502

To calculate the incremental cost after implementation of the proposed language of the bill, the
same calculations are done using the total new cases covered as a result of the proposed
mandate. The number of months covered in 2019 is also assumed to increase from 6 to 12, as
carriers will not be permitted under the proposed language to delay coverage for the drug, as
had been done for Exondys 51.

The incremental cost is the difference between the total cost and the baseline cost calculated in
Table 4. Results for the mid scenario, which uses the mid-estimate of per unit annual patient
cost, is shown in Table 5 (below), and results for the high scenario, which uses the high-
estimate of per unit annual patient cost, is shown in Table 6 (on the following page). Because
the change in determination of medical necessity will not impact the low scenario as no
additional patients are assumed to be added to coverage, the only incremental cost is in the first
year, where there would be a full 12 months of coverage under the proposed language of the
bill, rather than the 6 months of coverage assumed in the baseline. The incremental cost in
2019 in the low scenario is estimated to be $1,271,215.

Table 5: Estimated Marginal Cost of Exon 45 Mid Scenario

2019 2020 2021 2022 2023
# of Months 12 12 12 12 12
Cost Per Month $105,935 $112,608 $119,703 $127,244 $135,260
New Cases 4 4 4 4 4
Total Cost $5,084,861 $5,405,207 | $5,745,735 | $6,107,716 | $6,492,502
Incremental Cost | $3,178,038 | $1,351,302 | $1,436,434 | $1,526,929 | $1,623,126
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Table 6: Estimated Marginal Cost of Exon 45 High Scenario

2019 2020 2021 2022 2023
# of Months 12 12 12 12 12
Cost Per Month $141,246 $150,145 $159,604 $169,659 $180,347
New Cases 5 5 5 5 5
Total Cost $8,474,768 | $9,008,678 | $9,576,225 |$10,179,527 | $10,820,837
Incremental Cost | $5,932,337 | $3,603,471 | $3,830,490 | $4,071,811 | $4,328,335

The same set of calculations was performed for Exon 53. In this case, FDA approval is
assumed to occur in 2020. Results are shown in Tables 7, 8, and 9. The baseline costs absent
the mandate are shown below in Table 7.

Table 7: Estimated Baseline Cost of Exon 53

2019 2020 2021 2022 2023

# of Months 0 6 12 12 12
Cost Per Month Low $0 $75,072 $79,802 $84,829 $90,174
Cost Per Month Mid $0 $112,608 $119,703 $127,244 $135,260
g;sr: Per Month $0 $150,145 $159,604 $169,659 $180,347
New Cases 0 3 3 3 3
Baseline Cost Low $0 $1,351,302 | $2,872,867 | $3,053,858 | $3,246251
Baseline Cost Mid $0 $2,026,953 | $4,309,301 $4,580,787 | $4.869,377
Baseline Cost High $0 $2,702,603 | $5745735 | $6,107,716 | $6,492,502

The incremental cost is the difference between the total cost and the baseline cost calculated in
Table 7. In the low scenario, the incremental cost in the first year (2020) is estimated at
$1,351,302, attributable to a full year under the new requirement, versus only six months of
costs in its absence. Results for the middle scenario and the high scenario are shown on the
following page in Tables 8 and 9, again varying the number of new cases to be receive the drug
attributable to the new requirement, as well as the variable estimates of annual per patient costs
in each scenario.
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Table 8: Estimated Marginal Cost of Exon 53 Mid Scenario

2019 2020 2021 2022 2023
# of Months 0 12 12 12 12
Cost Per Month $0 $112,608 $119,703 $127,244 $135,260
New Cases 0 4 4 4 4
Total Cost $0 $5,405,207 | $5,745,735 | $6,107,716 | $6,492,502
Incremental Cost $0 $3,378,254 | $1,436,434 | $1,526,929 | $1,623,126
Table 9: Estimated Marginal Cost of Exon 53 High Scenario
2019 2020 2021 2022 2023

# of Months 0 12 12 12 12

Cost Per Month $0 $150,145 $159,604 $169,659 $180,347

New Cases 0 5 5 5 5

Total Cost $0 $9,008,678 | $9,576,225 | $10,179,527 | $10,820,837

Incremental Cost $0 $6,306,074 | $3,830,490 | $4,071,811 | $4,328,335

The same set of calculations were performed for introduction of a stop codon read-through
treatment (Ataluren), which is conservatively projected to gain FDA approval in 2022. Results
are shown in Tables 10, 11, and 12. The costs absent the proposed requirement are shown

below in Table 10.

Table 10: Estimated Baseline Cost of Ataluren

2019 2020 2021 2022 2023

# of Months 0 0 0 6 12
Cost Per Month Low $0 $0 $0 $84,829 $90,174
Cost Per Month Mid $0 $0 $0 $127,244 $135,260
gfgsr: Fer Month $0 $0 $0 $169,659 $180,347
New Cases 0 0 0 4.0 4.0
Baseline Cost Low $0 $0 $0 $2,035,905 $4,328,335
Baseline Cost Mid $0 $0 $0 $3,053,858 $6,492,502
Baseline Cost High $0 $0 $0 $4,071,811 $8,656,670
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The incremental cost is the difference between the total cost and the baseline cost calculated in
Table 10. In the low scenario, the incremental cost is assumed to be zero, given that the
approval path of this drug is less certain than for new exon-skipping drugs, which are similar to
the approved Exondys 51. Results for the middle scenario are in Table 11, and results for the
high scenario are in Table 12, below.

Table 11: Estimated Marginal Cost of Ataluren Mid Scenario

# of Months 0 0 0 12 12
Cost Per Month $0 $0 $0 $127,244 $135,260
New Cases 0 0 0 5 5
Total Cost $0 $0 $0 $7,634,645 | $8,115,628
Incremental Cost $0 $0 $0 $4,580,787 | $1,623,126

Table 12: Estimated Marginal Cost of Ataluren High Scenario

2019 2020 2021 2022 2023
# of Months 0 0 0 12 12
Cost Per Month $0 $0 $0 $169,659 $180,347
New Cases 0 0 0 6 6
Total Cost $0 $0 $0 $12,215,432 | $12,985,004
Incremental Cost $0 $0 $0 $8,143,621 | $4,328,335

Finally, the marginal costs for the three pipeline drugs were added together, and the totals were
divided by 25.9 million commercially insured member months to get the marginal PMPM
associated with the pipeline drugs; results are show below in Table 13.

Table 13: Estimated Marginal PMPM Cost Associated With
Pipeline Cost for New Drugs

2019 2020 2021 2022 2023
Low Scenario $0.05 $0.05 $0.00 $0.00 $0.00
Mid Scenario $0.12 $0.18 $0.11 $0.29 $0.19
High Scenario $0.23 $0.38 $0.30 $0.63 $0.50

5.3 Marginal Cost Per Member Per Month

Adding together the estimated PMPM costs associated with the two relevant provisions (from
Tables 2 and 13) yields the total PMPM incremental cost, shown on the following page in Table
14.
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Table 14: Estimated Marginal PMPM Cost of DMD Mandate

2019 2020 2021 2022 2023 2019
Low Scenario $0.08 $0.09 $0.04 $0.04 $0.04
Mid Scenario $0.17 $0.23 $0.17 $0.35 $0.25
High Scenario $0.36 $0.52 $0.44 $0.79 $0.67

5.4 Projected Fully-insured Population in the Commonwealth

Table 15 shows the fully-insured population in the Commonwealth ages 0 to 64 projected for the
next five years. Appendix A describes the sources of these values.

Table 15: Projected Fully-insured Population in the Commonwealth, Ages 0 — 64
2019 | 2,153,622
2020 | 2,149,554
2021 2,145,579

2022 2,141,700
2023 2,137,917

5.5 Total Marginal Medical Expense

Multiplying the total estimated PMPM cost by the projected fully-insured membership over the
analysis period results in the total cost (medical expense) associated with the proposed
requirement, shown on the following page in Table 16. This analysis assumes the bill, if
enacted, would be effective January 1, 2019."

" The analysis assumes the mandate would be effective for policies issued and renewed on or after
January 1, 2019. Based on an assumed renewal distribution by month, by market segment, and by the
Commonwealth market segment composition, 71.3% of the member months exposed in 2019 will have
the proposed mandate coverage in effect during calendar year 2017. The annual dollar impact of the
mandate in 2017 was estimated using the estimated PMPM and applying it to 71.3% of the member
months exposed.
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Table 16: Estimated Marginal Cost of DMD

2019 2020 2021 2022 2023

Low

. $1,507,065 $2,242,615 $951,797 $1,009,931 $1,071,660
Scenario
Mid ) $3,164,837 $6,055,062 $4,283,085 $9,089,376 $6,429,959
Scenario
High . $6,631,087 | $13,455,693 | $11,421,560 | $20,198,614 | $17,146,558
Scenario

5.6 Carrier Retention and Increase in Premium

Assuming an average retention rate of 11.2% based on CHIA’s analysis of administrative costs
and profit in the Commonwealth,* the increase in medical expense was adjusted upward to
approximate the total impact on premiums. Table 17 shows the result.

Table 17: Estimate of Increase in Carrier Premium Expense

2019 2020 2021 2022 2023

Low

. $1,698,049 $2,526,812 $1,072,413 $1,137,915 $1,207,466
Scenario
Mid

. $3,565,902 $6,822,392 $4,825,861 $10,241,231 $7,244,799
Scenario
High ) $7,471,414 | $15,160,870 | $12,868,962 | $22,758,291 | $19,319,463
Scenario

6.0 Results

The estimated impact of the proposed requirement on medical expense and premiums appears
below. The analysis includes development of a best estimate “mid-level” scenario, as well as a

low-level scenario using assumptions that produced a lower estimate and a high-level scenario
using more conservative assumptions that produced a higher estimated impact.

The impact on premiums is driven by the provisions of H.B. 3644 that modifies a carrier’s
acceptance of genetically targeted drugs for DMD by moving the determination for medical
necessity from carriers to patient physicians, and by providing for immediate coverage for all
such FDA-approved medications without a lag period. Variation between scenarios is
attributable to the number of patients who are assumed to gain coverage given the proposed
requirement, as well as the various annual per patient cost estimates used for the projections.

Starting in 2021, the federal ACA will impose an excise tax, commonly known as the “Cadillac
Tax,” on expenditures on health insurance premiums and other relevant items (e.g., health
savings account contributions) that exceed specified thresholds. To the extent that relevant
expenditures exceed those thresholds (in 2021), H.B. 3644, by increasing premiums, has the
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potential of creating liability for additional amounts under the tax. Estimating the amount of
potential tax liability requires information on the extent to which premiums, notwithstanding the
effect of H.B. 3644, will exceed or approach the thresholds, and is beyond the scope of this
analysis.

6.1 Five-Year Estimated Impact

For each year in the five-year analysis period, Table 18 (on the following page) displays the
projected net impact of the proposed language on medical expense and premiums using a
projection of Commonwealth fully-insured membership. Note that the relevant provisions of H.B.
3644 are assumed effective January 1, 2019.%

The low scenario impact is $1.6 million per year on average, and is due to the lowest estimate
of per patient annual costs of the treatment; to new patients being added to coverage for
Exondys 51 due to the proposed langage; and to the removal of any lag period for coverage
provision of new pipeline drugs that will enter the market during the study period. The high
scenario includes the same assumption regarding removal of a lag period, but uses higher
estimates of annual per patient costs of treatment, and of the number of patients who will gain
access to pipeline drugs as a result of the proposed language. The middle scenario uses
assumptions between these two, and has average annual costs of $6.9 million, or an average of
0.053% of premium.

Finally, the impact of the proposed law on any one individual, employer group, or carrier may
vary from the overall results, depending on the current level of benefits each receives or
provides, and on how the benefits will change under the proposed language.
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Table 18: Summary Results

Weighted  Fijve-Year

2019 2020 2021 2022 2023

Average Total
Members (000s) 2,154 2,150 2,146 2,142 2,138
(“QE?,‘{,’;' Expense LoW | o1 507 | $2,243 | $952 | $1.010 | $1,072 | $1,440 $6,783
('\gggig:)' Expense Mid | 63 165 | $6,055 | $4,283 | $9,089 | $6,430 | $6,159 $29,022
('\gggg’:)' Expense High | ¢ 631 | $13.456 | $11,422 | $20,199 | $17,147 | $14.613 | $68,854
Premium Low ($000s) | $1,698 | $2,527 | $1,072 | $1,138 | $1,207 | $1,622 $7,643
Premium Mid (5000s) | $3,566 | $6,822 | $4,826 | $10,241 | $7,245 | $6,940 $32,700
Premium High ($000s) | $7,471 | $15,161 | $12,869 | $22,758 | $19,319 | $16,464 | $77,579
PMPM Low $0.09 | $0.10 | $0.04 | $0.04 | $0.05 | $0.06 $0.06
PMPM Mid $0.19 | $0.26 | $0.19 | $0.40 | $0.28 | $0.27 $0.27
PMPM High $0.41 | $0.59 | $0.50 | $0.89 | $0.75 | $0.64 $0.64
ﬁf;i::iit:qd Monthly $493 | $502 | $512 | $523 | $533 | $513 $513
Premium % Rise Low | 0.019% | 0.019% | 0.008% | 0.008% | 0.009% | 0.012% 0.012%
Premium % Rise Mid | 0.039% | 0.053% | 0.037% | 0.076% | 0.053% | 0.053% 0.053%
Premium % Rise High 0.082% | 0.117% | 0.098% | 0.169% | 0.141% | 0.125% 0.125%

6.2 Impact on the GIC

The proposed legislative change is assumed to apply to both fully-insured and self-insured
plans operated for state and local employees by the GIC, with an effective date for all GIC
policies on July 1, 2019.

Because the benefit offerings of GIC plans are similar to those of most other commercial plans
in the Commonwealth, and based on our carrier surveys that did not indicate GIC had different
coverage, the estimated PMPM effect of the proposed legislative language on GIC medical
expense is assumed not to differ from that calculated for the other fully-insured plans in the
Commonwealth.

To estimate the medical expense separately for the GIC, the PMPM medical expense for the
general fully-insured population was applied to the GIC membership starting in July 2019.

Table 19 breaks out the GIC-only fully-insured membership and the GIC self-insured
membership, as well as the corresponding incremental medical expense and premium. Note
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that the total medical expense and premium values for the general fully-insured membership
displayed in Table 18 also include the GIC fully-insured membership. Finally, the proposed
legislative requirement is assumed to require the GIC to implement the provisions on July 1,
2019; therefore, the results in 2019 are approximately one-half of an annual value.

Table 19: GIC Summary Results

2019 2020 2021 2022 2023 Weighted Five-Year Total
Average

GIC Fully-insured
Members (000s) 54 54 54 54 55
Medical Expense Low ($000s) | $26 | $56 | $24 | $26 | $27 $35 $159
Medical Expense Mid ($000s) | $55 | $151 | $107 | $230 | $164 $157 $708
Medical Expense High ($000s) | $116| $336 | $285 | $510 | $438 $375 $1,686
Premium Low ($000s) $30 | $63 | $27 | $29 | $31 $40 $179
Premium Mid ($000s) $62 | $170 | $121 | $259 | $185 $177 $797
Premium High ($000s) $131| $379 | $321 | $575 | $494 | $422 $1,900
GIC Self-Insured
Members (000s) 269 | 269 268 271 273
Medical Expense Low ($000s) |$132| $280 | $119 | $128 | $137 $177 $796
Medical Expense Mid ($000s) |$277| $756 | $535 |$1,148| $822 $786 $3,539
Medical Expense High ($000s) | $581|$1,681|%$1,426 | $2,552|%$2,192| $1,873 $8,432
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Appendix: Membership Affected By the Proposed Language

Membership potentially affected by a proposed mandated change to the use of medical
necessity criteria may include Commonwealth residents with fully-insured employer-sponsored
health insurance issued by a Commonwealth-licensed company (including through the GIC);
non-residents with fully-insured employer-sponsored insurance issued in the Commonwealth;
Commonwealth residents with individual (direct) health insurance coverage; and lives covered
by GIC self-insured coverage. BerryDunn’s 2019 — 2023 membership projections for these
populations are derived from the following sources.

The 2014 MA APCD formed the base for the projections. The MA APCD provided fully-insured
and self-insured membership by insurance carrier. The MA APCD was also used to estimate the
number of non-residents covered by a Commonwealth policy. These are typically cases in
which a non-resident works for a Commonwealth employer that offers employer-sponsored
coverage. Adjustments were made to the data for membership not in the MA APCD, based on
published membership reports available from CHIA and the Massachusetts Department of
Insurance (DOI).

CHIA publishes a quarterly enrollment trends report and supporting databook (enroliment-
trends-july-2016-databook®®), which provides enrollment data for Commonwealth residents by
insurance carrier for most carriers (some small carriers are excluded). CHIA uses supplemental
information beyond the data in the MA APCD to develop its enroliment trends report and
provided BerryDunn with details regarding the use of supplemental carrier information for its
December 2014 reported enrollment. The supplemental data was used to adjust the resident
totals from the MA APCD.

The DOI publishes reports titled Quarterly Report of Health Maintenance Organization
Membership in Closed Network Health Plans as of December 31, 2014°" and Massachusetts
Division of Insurance Annual Report Membership in MEDICAL Insured Preferred Provider Plans
by County as of December 31, 2014.%® These reports provide fully-insured covered members for
licensed Commonwealth insurers where the member’s primary residence is in Commonwealth.
The DOI reporting includes all insurance carriers and was used to supplement the MA APCD
membership for small carriers not in the MA APCD.

The distribution of members by age and gender was estimated using MA APCD population
distribution ratios and was checked for reasonableness and validated against U.S. Census
Bureau data.”® Membership was projected forward from the 2014 base year to 2015 using the
American Community Survey,? and then from 2015 through 2021 using Census Bureau
population growth rate estimates by age and gender.®’

Projections for the GIC self-insured lives were developed using the GIC base data for 2014°
and 2015,% as well as the same projected growth rates from the Census Bureau that were used
for the Commonwealth population. Breakdowns of the GIC self-insured lives by gender and age
were based on the Census Bureau distributions.
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