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Medicines are central to the diagnosis, cure, treatment and prevention of many
illnesses.! They are classified as two types: small molecule medicines and large
molecule (or biologic) medicines.?

Small molecule medicines are what most people think of when they imagine

a medicine. They are chemically synthesized drugs that are typically taken in
oral form. Millions of Americans take small molecule medicines like statins to
lower cholesterol, metformin to lower blood sugar or antibiotics to treat a range
of infections.

Biologic medicines, on the other hand, are made from living cells, are
structurally much more complex than small molecule medicines and are most
often injected or infused in a doctor’s office or hospital setting. Examples of
biologic medicines include immunotherapies which enlist the immune system
to fight cancer, and monoclonal antibodies which are used in the treatment
of a range of autoimmune conditions and many other ilinesses.

Both biologic medicines and small molecule medicines serve specific purposes
that are essential to the treatment of different diseases in unique ways. As a
result, they are both indispensable in providing patients, caregivers and health
care providers with the tools necessary to achieve certain therapeutic effects
in patients.

As small molecules account for the majority of novel medicines approved

by the U.S. Food and Drug Administration (FDA)-representing three-quarters
approved in recent years—the impact they have on the treatment of various
health conditions is particularly important.® That is due in part to their clinical
characteristics which include their ability to reach therapeutic targets that are
inside of cells as well as their ability to cross the blood-brain barrier into the
brain. These features allow them to play a central role in the treatment of many
health conditions—including those commonly impacting older, disabled and
chronically ill populations, such as cancers, psychiatric conditions, diseases
impacting the central nervous system and many more. Small molecule
medicines also provide significant flexibility to meet a wide range of patient
needs and offer great convenience to patients, caregivers and health care
providers. These features in turn reduce barriers to patient access and
adherence while also reducing factors which can drive health disparities.

This paper highlights the key benefits of small molecule medicines to patients
and our health care system and underscores the importance of encouraging
continued research and development (R&D) of these medicines.



IRA Discourages Investment in Small Molecule Medicines
by Setting an Arbitrarily Short Timeline Before Eligibility
for Government Price Setting

Despite the important advantages small molecule medicines offer in the treatment of many
illnesses, government price-setting provisions in the recently passed Inflation Reduction Act
(IRA) could result in fewer of these medicines coming to market in the future. The IRA's drug
price-setting provisions explicitly reduce incentives for small molecule R&D investments
compared to biologic medicines by allowing eligible small molecule medicines covered by
Medicare to be selected for price setting four years earlier than biologics. Small molecule
medicines can be selected for price setting a mere seven years after initial FDA approval with
the set price effective at year nine, which is substantially shorter than the current effective
patent life of 13 to 14 years for these medicines.” Biopharmaceutical companies are already
taking the law into account when making tough decisions about their R&D projects. In a survey
of biopharmaceutical companies, 63% said they expect to shift R&D investment away from
small molecule medicines and toward biologic medicines as a result of the law.®

Not only does the law discourage investment in small molecule medicines, but because it impacts
medicines covered by Medicare, it also has a chilling effect on the development of medicines that
treat elderly and disabled patients. In fact, the same survey found at least 82% of
biopharmaceutical companies with pipeline projects in cardiovascular disease, mental health,
neurology, infectious disease and cancer®, expect substantial impacts on R&D decisions in these
areas. Small molecules play a critical role in treating each of these disease areas and treatments
for these illnesses often affect patients whose prescriptions are covered under Medicare.

Small Molecule Medicines Offer Unique Clinical Benefits

Medicines typically target proteins associated with a specific biological process that, when

not functioning properly, cause disease. To treat disease, a medicine must be able to reach a
specific therapeutic target.” In some cases, medicines target proteins that are found outside or
on the surface of cells, but in other cases, these targets are inside the cell.

Small Molecule Medicines Can Reach Therapeutic Targets Inside of Cells

The distinction between medicine targets that are on the cell surface and those that are inside
cells is important because cell membranes are “selectively permeable” in that they do not
allow all substances—including some medicines—to pass through to reach the interior of the
cell. This feature of cell membranes protects the cell from the effects of harmful substances in
the extracellular environment, but it also creates challenges for scientists seeking to develop
medicines for diseases that are associated with target proteins inside the cell.

The molecular weight of medicines impacts how they are developed to reach specific
therapeutic targets, which routes (oral, injection, inhaled, etc.) can be used to administer

a medicine to patients and how much of the medicine patients need to take to receive
therapeutic benefit. Compared to biologic medicines, small molecule medicines have simpler
structures, low molecular weight and the ability to cross cell membranes with relative ease.
These characteristics make it easier for small molecule medicines to reach their therapeutic
targets inside cells to facilitate clinical benefit.




Due to the ability of small molecule medicines to penetrate cell membranes and reach
therapeutic targets, including the cell's inner machinery where many targets are located,
the importance of these medicines in the treatment of many diseases cannot be overstated.

lllustrating the Importance of Cell Permeability in the Treatment of Disease

Metformin is recommended as first-line treatment for Type 2 diabetes and is the most
widely used medication to treat it. Metformin targets an enzyme called AMPK, which
is found in the nucleus and cytoplasm of the cell, both of which are located inside the
cell. The ability of metformin to target AMPK is due in part to its small molecular size
and ability to cross the cell membrane. The importance of small molecule medicines
like metformin to the more than 37 million people in the United States with Type

2 diabetes is substantial, particularly given the high prevalence and cost of this
condition.®® Metformin is only one of many small molecule medicines that treat highly
prevalent, life-threatening conditions whose mechanism of action leverages its ability
to cross the cell membrane.

Case Study: Small Molecule Medicines Capable of
Targeting Mechanisms Inside Cancer Cells Drive Critical
Treatment Advances for Cancer Patients

Small molecule medicines have emerged as a critical part of the treatment arsenal against
cancer, due in large part to the ability of these medicines to reach medicine targets inside
cells, where cancer originates. Cancer begins with a gene mutation, which is a change in a
cell's DNA that interrupts normal cellular function. Genes instruct cells about how to make
certain proteins that control normal cellular function. Cancer-causing gene mutations change
how these proteins are produced, and these changes make cells divide more than they should,
eventually resulting in the development of cancer.®®

As more is learned about the molecular and genetic underpinnings of cancer, a greater
understanding has emerged about gene mutations that create proteins that send signals
telling cancer cells to divide and spread. This understanding has led to a remarkable shift in
the approach to cancer treatment. Historically, cancer was often treated with chemotherapy

medicines that indiscriminately target all actively dividing cells. Although chemotherapies are
often effective and these medicines continue to be broadly used today, because of their less
targeted action these treatments can also be associated with significant side effects such as
hair loss, nausea and vomiting.




In recent years, an improved understanding of the genetic basis of cancer in particular has
led to the development of medicines that directly target the mechanisms that drive cancer cell
growth, while sparing normal cells. Small molecule targeted therapies are uniquely capable of
achieving this dual goal because they are small enough to enter cells and designed to target
specific processes within them that drive cancer cells to divide and spread.

Small molecule targeted cancer medicines work through numerous mechanisms that:
- Cause cancer cells to die

+ Interrupt signals that tell cancer cells to divide

+ Block growth of blood vessels which are necessary to support tumor growth

+  Prevent cancer cells from receiving hormones they need to grow

These medicines offer enormous benefits to patients and health care providers because
doctors can select treatments that target specific characteristics of an individual patient’s
cancer cells—including increasingly the genetic characteristics. They are also convenient to
patients because they are taken orally and reduce the need for patients to travel to receive
infusions. As a result of these features, it is not surprising that over the past 20 years there
has been a significant increase in FDA-approved targeted small molecule cancer medicines,
and today, a majority of cancer medicines approved are small molecule medicines.™ In fact,
between 2001 and 2020, 89 unique targeted small molecule medicines have been approved by
the FDA, many approved for multiple types of cancer, evidencing a complete paradigm shift in
treatment capable of addressing the genetic changes that lead to cancer cell growth.*?

One of the first classes of these therapies to become available to cancer patients, tyrosine
kinase inhibitors (TKIs), illustrates the benefits that small molecule targeted therapies can
provide across a range of cancers. FDA approved the first TKI in 2001 for treatment of chronic
myelogenous leukemia (CML). This therapy targets the abnormal BCR-ABLL protein inside
cancer cells. This mutation stems from the fusion of two genes that causes uncontrolled
proliferation of white blood cells which leads to this form of leukemia.’® Before TKIs were
approved for CML, 10-year survival with this cancer was approximately 20%, but it increased
to 85% with TKI treatment.!* Today, patients with CML can expect to live close to normal life
spans. This is due in large part to initial TKI therapy and the approval of additional TKls that
provide critical options for CML patients whose tumors develop resistance to initial targeted
treatment.’®

The benefits of small molecule TKI therapy have also expanded beyond CML to other

cancers. For example, because the same gene mutation in CML is also found in 20% of
patients with acute lymphocytic leukemia (ALL), TKIs have also changed the treatment
landscape for patients with ALL. Beyond leukemias, this class of medicines has also been
developed to target at least 12 different pathways that allow cancer to grow and spread in
other tissues and organs—including breast, stomach, lung, colon, liver, thyroid and kidney
cancers. The importance of this class of small molecule medicines in targeting specific genetic
mutations for patients across a wide range of cancers is just one example of the invaluable
contributions that small molecule targeted therapies have made to the cancer treatment
arsenal in recent decades.




Small Molecule Medicines Can Cross the Blood-Brain Barrier

Small molecule medicines are critical to reaching drug targets inside cells, but they also provide
scientists with an essential tool to treat conditions that require overcoming one of the body’s most
important natural defenses: the blood-brain barrier.

The blood-brain barrier plays a critical protective role by regulating which substances can pass
from the blood into the brain. This barrier is composed primarily of special brain cells that form

a layer of tightly connected cell membranes separating the brain from circulating blood. The
blood-brain barrier prevents damage to the central nervous system (CNS) by capitalizing on the
physical barrier created by these “tight junctions” between cells as well as “transporter” proteins
in cell membranes that control which substances can pass into and out of the brain. In addition
to their protective functions, cells in the blood-brain barrier also interact with neurons and other
brain cells to ensure that the CNS functions properly.16¥

Small molecule medicines targeting CNS diseases generally use one of three strategies to cross
the blood-brain barrier: optimizing diffusion across the blood-brain barrier, using existing blood-
brain barrier transporter mechanisms to carry medicines across or using targeted disruption

of the blood-brain barrier that allows medicines to pass through. Small molecule medicines

with particularly low molecular mass are able to cross the blood-brain barrier through passive
diffusion, and this is the most common way that these medicines reach the brain.®

The blood-brain barrier, its transporters and related protective mechanisms are formidable
barriers that inhibit delivery of medicines for diseases whose therapeutic targets are inside the
brain. It is for this reason that the availability of medicines that are able to get past these barriers
is critically important. This feature is also particularly valuable given that health conditions
affecting the CNS and brain are common, including a range of mental illnesses, stroke, epilepsy,
various neurodegenerative diseases such as Alzheimer’s disease, dementia, Parkinson's disease

and many more.




Case Studies Highlight the Importance of Small Molecule
Medicines in Crossing the Blood-Brain Barrier

Although delivering small molecule medicines across the blood-brain barrier is extraordinarily
challenging, the benefits of these medicines are clear for health conditions like depression,
epilepsy, nerve pain and bipolar disorder. The following examples demonstrate the critical
importance of small molecule medicines for treating a wide range of health conditions impacting
the CNS.

- Selective serotonin reuptake inhibitors (SSRIs) are small molecule medications that work by
increasing serotonin levels in the brain and are widely used for depression.!® The prevalence
and impact of depression are notable: in 2020, about 21 million adults experienced a major
depressive episode,?® and the high prevalence of this condition is linked to many unfavorable
outcomes ranging from lower productivity at work to increased suicide risk.?*22 Depression
is also the most common mental iliness affecting older adults.?® Due to the mechanism of
action of this class of small molecule medicines, SSRIs are also used to treat a range of other
psychiatric conditions, such as anxiety disorders and post-traumatic stress disorder.

Given the alarming increase in mental iliness in recent years,? the ability of small molecule
medicines like SSRIs to cross the blood-brain barrier and effectively treat many of these
health conditions is critical to ensuring availability of effective treatments for mental
health challenges.

- Anticonvulsants are another class of small molecule medications that provide great benefits
to patients impacting the CNS. For example, gabapentinoids work through mechanisms that
change how nerves send messages to the brain, and these medicines can be used to treat
post-herpetic neuralgia (pain in the skin among people who have had shingles) and diabetic
nerve pain. Some gabapentinoids are also used to treat seizures, reflecting the importance of
these medicines for treatment of multiple health conditions affecting the CNS. One in three
Americans will develop shingles in their lifetime, with about a million cases diagnosed each
year.2® About one-third of the 37 million Americans with diabetes will develop painful diabetic
neuropathy, and about 3.4 million Americans have epilepsy, a figure that corresponds to
approximately 1.2% of the total U.S. population.28?’

+  The ability of small molecule medications to cross the blood-brain barrier also has obvious
implications for age-related neurodegenerative conditions like Alzheimer's disease and
Parkinson's disease, as well as conditions like multiple sclerosis. These neurodegenerative
diseases are only a few examples of CNS-related conditions for which additional R&D on
small molecule medicines would offer enormous benefits to patients and their families. About

6.5 million Americans have Alzheimer’s disease, including 1 in 9 people over the age of 65,
and Parkinson’s disease and multiple sclerosis each affect an additional 1 million people in
the United States.?82°30 Although all treatment options must be explored, development of
small molecule medicines that can cross the blood-brain barrier have the potential to yield
immeasurable benefits for patients and families affected by Alzheimer's and many other
neurodegenerative diseases.




Small Molecule Medicines Can Improve Adherence and
Reduce Health Disparities by Providing Greater Flexibility
and Convenience for Health Care Providers, Patients and
their Caregivers

Small molecule medicines offer important advantages which make them critically important for
the health and well-being of all Americans. Not only can small molecule medicines be made in
a wide range of dosage forms to meet a variety of patient needs, but they often can be easily
stored in the home, reducing the need to administer medicines in a health care setting. These
features in turn reduce barriers for patients to access and adhere to prescribed treatments,
keeping patients healthy and reducing the need for use of other costly forms of medical care,
while also reducing factors that drive health disparities.

Small Molecule Medicines Can Be Produced in Many
Dosage Forms, Providing Greater Flexibility to Meet a
Wide Range of Patient Needs

Small molecule medicines are most commonly available as pills, tablets or capsules, making
them relatively easy to self-administer and often the preferred method by which to take a
medicine. However, small molecule medicines can be formulated for administration in a wide
array of dosage forms to meet the needs of diverse patient populations. A dosage form is the
physical form a medicine takes to deliver an effective dose of the medicine’s active ingredient
to the patient. The FDA recognizes more than 150 dosage forms, including many types of
tablets, syrups, solutions, granules, capsules, aerosols and injections.®! Some examples

of the flexibility and benefits of small molecule dosage forms include:

Coated tablets: Protect medicines from degradation to extend shelf life
Flavored syrups: Mask a medicine’s bitter or salty taste for use by children

Suspensions: Allow proper dosage of insoluble medicines for patients who cannot
swallow pills

Powders for reconstitution: Enable storage of medicine in a more stable form and extend
shelf life before preparation in liquid form for patients who cannot swallow pills

Eye drops: Provide sterile and particulate-free liquid dosage forms to prevent infection
from administration

Intravenous (IV): For fast-acting treatment and to facilitate administration of higher doses

Injections: Allow for targeted administration, including extended-release formulations that
reduce barriers to following prescribed treatment protocols

Topicals or inhalants/aerosols: Allow for targeted administration so the medicine can

begin working quickly and reduce impacts on the rest of the body??




The availability of multiple dosage forms for small molecule medicines provides health care
professionals with an array of options for treating different patient populations, age groups
and conditions. Consider antibiotics, which are important tools for the treatment of various
bacterial infections. For skin infections, antibiotics can be administered locally as creams,
lotions, drops or sprays, and they can be given by injection for serious infections. For a
bacterial ear or sinus infection, many patients can take antibiotics by mouth as tablets or
capsules. However, for children who have not learned to swallow these oral dosage forms,
antibiotics can also be administered as flavored oral suspensions.

Similarly, the wide availability of different dosage forms for small molecule medicines provides
unique advantages for specific populations who have injection anxiety or are incapable of
self-administering injections. For example, many children are afraid of needles, which can
serve as a significant barrier to regular administration of medication.®® Thus, the availability of
different oral dosage forms in pediatric populations is critical. Likewise, in elderly and disabled
populations, dosage forms that do not require self-injection or complicated instructions in
order to administer correctly can be an important treatment option. Physical barriers like
limited dexterity, lack of confidence in administering the injection and limitations in health
literacy that inhibit self-injection are particular challenges in these populations.3+%

Conversely, in some treatment populations, the need to take a pill daily may prove
particularly burdensome.®® In these instances, the ability for small molecule medicines to be
made available in multiple dosage forms often gives patients and health care professionals
the choice to achieve treatment goals in a manner which provides them the greatest
convenience and flexibility. For example, small molecule prophylactic medicines for HIV
prevention are available not only in a once-daily pill but also as a long-acting injectable
administered by a health care professional once every few months.?” Similarly, small molecule
antipsychotic medications for the treatment of schizophrenia are available in both daily oral
dosage forms as well as long-acting injectable formulations, enabling patients to receive

an injection from a health care professional every few weeks or months. The key feature of
long-acting options is the ability to reduce variability in self-administered dosing, helping to
maintain more consistent levels of medicine sustained over a period of time. These features in
turn are associated with a reduction in relapses and associated hospitalizations and health
care costs, 383940

The ability to adapt and respond to differences in care delivery outside of the hospital setting
(outpatient) vs. a hospital inpatient setting is another example of the value of having small
molecule medicines available in different dosage forms. In the outpatient setting, patients are
often able to take medications by mouth, but in many cases, critically ill hospitalized patients
and those in emergency rooms are too sick to swallow needed medicines and are given these
treatments by injection or intravenously.

Small Molecule Medicines Provide Significant
Convenience for Patients

The most convenient medicine to self-administer is often the one in your home, which can
be stored there for relatively long periods of time and is available with minimal visits to the

pharmacy, doctor'’s office or infusion center.




Most Small Molecule Medicines Can Be Stored Relatively Easily at Home

It is important that all medicines are stored correctly to prevent degradation and loss of
effectiveness, and recommended storage conditions vary for each medicine and dosage form.
For example, many medicines need to be stored at certain temperatures, while others are
sensitive to light and fluctuations in temperature and humidity.“* However, most small molecule
medicines that are taken as oral dosage forms like tablets and capsules are relatively easy to
store at home, for example in the medicine cabinet, because their integrity can be maintained
at room temperature, and they have a relatively long shelf life. These characteristics greatly
enhance the convenience offered by many of these medicines, thereby reducing barriers to
patients taking medicines as prescribed.

Due to their long shelf life, storing small molecule oral dosage forms in the home can also
translate to fewer visits to the pharmacy, which is particularly valuable for helping elderly and
disabled populations as well as those with socioeconomic challenges. Because small molecule
medicines are shelf-stable, many community and mail-order pharmacies allow patients to access
90-day supplies of many medicines. This reduces the number of trips patients must make to the
pharmacy to drop off and pick up their prescriptions. The increased convenience associated with
saved trips is especially helpful to patients who take multiple medications, those who must travel
long distances to reach a pharmacy, people without access to transportation, and those with
physical limitations that create challenges for pharmacy access.

To put the burden of frequent pharmacy visits into context:

+  There are approximately 56 million people in the United States over the age of 65. Of these,
89% take at least one prescription medication, and 54% take four or more medicines.“2“3
This translates to more than 1.4 billion trips to the pharmacy each year for patients taking
four or more medicines.“

« For older adults with physical challenges, these trips can create barriers to accessing
needed medicines. And the share of older adults with these challenges is substantial:
41% of adults aged 65 to 79 have at least one limitation in self-care, mobility or taking care
of their households, and this rises to 71% among people 80 and older.*®

Small Molecule Medicines Decrease the Need for Administration of Medicines in a
Health Care Setting

There are many important reasons why some medicines need to be administered in a health care
setting. These include requirements for a health care professional to administer and monitor

the short-term side effects of a medicine or the need for the medicine to be specially handled or
stored according to specific standards that cannot be maintained in a person’'s home. For patients
with cancer, multiple sclerosis and various autoimmune disorders such as rheumatoid arthritis or
Crohn's disease, for example, the most effective treatment option for some patients may require
regular infusions with biologic medicines at an infusion center which may take several hours to
administer a medicine.“® But for patients with health conditions that can be effectively treated
with small molecule medicines, the ability to administer a medicine at home eliminates many

of the challenges associated with repeated trips to the doctor’s office or infusion center

for treatment.




Despite the requirement that some medications be administered in a health care setting,

it is important to acknowledge that the need to travel regularly to a doctor's office to receive
medication introduces formidable challenges for some patients. Social needs like housing and
food insecurity, health-related travel costs, lack of personal transportation or access to adequate
public transportation and the need to secure care for children or aging parents are all factors
that create challenges for patients to maintain a regular schedule of doctor appointments.

As the number of social needs increases, so too does the likelihood of not keeping needed
appointments.”” For some patients, taking time off from work to see their doctor results in a
meaningful loss of income. For others—especially low-income women—-problems securing and
paying for safe childcare is the most common reason for not seeing their doctors.“® These
challenges are particularly compounded among patients who need to receive a physician-
administered medicine in an office setting or infusion center.

“There’s a lot of people who live in poverty who don’t have
family or reliable transportation who can’t afford the two
dollars they charge you to take one way on the bus.”

—Patient in study of low-income individuals who missed doctor’s appointments

People who live in rural areas face extraordinary challenges accessing health care and

these challenges are especially pronounced for specialty care.“®%° Approximately 46 million
Americans-14% of the total population-live in rural areas,® underscoring the impact of
geography on treatment access. But because small molecule medicines can most often be
self-administered in the home as opposed to administered in a doctor’s office or infusion center,
they can greatly help to address this challenge.

Small Molecule Medicines Reduce Barriers to Medication
Adherence

Flexibility and convenience are invaluable characteristics of small molecule medicines.

Dosage form is an important driver of medication adherence, and the availability of small
molecule medicines in a wide range of dosage forms provides important benefits for helping
patients remain adherent to their prescribed treatment regimens.52%% This can be especially true
for those who are chronically ill, people with disabilities and older adults, as they tend to take
more medications. It is also true because disease progression and age-related changes such

as reduced cognition, vision and motor function can impact the ability of these populations to
remain adherent to their treatment regimens.>




A large body of evidence demonstrates that better use of medicines and medication adherence
can prevent disease progression and reduce the use of costly hospital and emergency care
across a broad range of chronic conditions, especially in the Medicare population.®5%8

For example, as a result of seniors and people with disabilities gaining Medicare Part D
prescription drug coverage—which covers primarily small molecule medicines—Medicare saved
$27 billion due to improved adherence to congestive heart failure medications alone.’” Other
research shows that improving adherence for common chronic conditions like diabetes, high
blood pressure and high cholesterol could each save the Medicare program between $4.5
billion and $13.7 billion annually, primarily from fewer inpatient hospital stays and avoidable
emergency department visits.®® The characteristics of small molecule medicines, in that they
offer great flexibility and convenience to patients, therefore not only reduce many of the
factors that drive non-adherence but also the significant health care costs that are associated
with patients not taking medicines as described.

Small Molecule Medicines Can Reduce Barriers to Health
Equity

Unfortunately for many Americans, the barriers that stand in the way of better health are
not simply a matter of convenience but reflect broader and more pervasive limitations.
Social determinants of health are the conditions in the environments where people are born,
live, learn, work, play, worship and age that affect a wide range of health functioning and
quality of life outcomes and risks.*® These factors contribute to wide health disparities and
inequities. For example, in the United States, 1in 10 people live in poverty and many people
can't afford transportation, many have trouble finding or keeping a job, or struggle to afford
care for a child or parent.®® Housing instability, unemployment and inadequate social support
are just some of the social determinants associated with poor adherence to medicines.®
These factors have a disproportionate impact on disadvantaged patients who are least
positioned to handle them—including, in particular, elderly and disabled patients who often
have multiple chronic conditions.

The relative convenience offered by small molecule medicines—-which may be stored safely

at home in one’s medicine cabinet, necessitating fewer trips to the pharmacy or visits to a
doctor or an infusion center—can help reduce the burden of transportation limitations and the
caregiver costs, lost wages and other hurdles that have played a role in driving longstanding
health inequities. For this reason, small molecule medicines can have particularly beneficial
impacts for underserved or disadvantaged patients, many of whom face additional barriers to
accessing care and are disproportionately burdened with poor health outcomes. By offering

a more convenient option for patients, small molecule medicines can help to overcome some
of the social barriers to adhering to prescribed medicines and offer an opportunity to achieve
better health outcomes regardless of socioeconomic status.




Conclusion

Both small molecule and biologic medicines serve unique purposes
in treating a wide range of diseases impacting patients in different
and distinct ways. Due to their unique clinical characteristics,
however, small molecule medicines provide essential treatments
for a wide range of health conditions that are common among
older, disabled and chronically ill populations—including cancer,
psychiatric conditions, central nervous system illnesses and many
more. This is in part because small molecule medicines have the
ability to target medicines inside cells and cross the blood-brain
barrier. Small molecules also provide great flexibility, reducing
barriers to adherence which can exacerbate health disparities.

Unfortunately, the timeline established under the Inflation
Reduction Act for setting prices of small molecule medicines
undermines the incentives to invest in these treatments, ignoring
many of these indispensable attributes that have made them
particularly valuable to patients and our health care system.

To continue to incentivize their development, policymakers
should change the timeline for price setting these medicines
such that they may not be selected for price setting until 11 years
following FDA approval, and the government-set price should

not go into effect until 13 years following FDA approval. These
changes can have a meaningful impact on the R&D decisions
that biopharmaceutical companies are having to make now and
help ensure patients can continue to realize the benefits these
medicines have to offer, now and into the future.

13



Sources

10

11

12

13

14

15

16

U.S. FDA. Prescription Drugs and Over-the-Counter (OTC) drugs: Questions
and Answers. Available at: https://www.fda.gov/drugs/frequently-asked-
questions-popular-topics/prescription-drugs-and-over-counter-otc-
drugs-questions-and-answers

U.S. FDA. What are Biologics? Questions and Answers. Available at:
https://www.fda.gov/about-fda/center-biologics-evaluation-and-
research-cber/what-are-biologics-questions-and-answers

*This figure exclusively considers medicines approved by FDA's Center for
Drug Evaluation and Research. Van Arnum P. Pharma Pulse: Top-Selling
Small Molecules & Biologics. Available at: https://www.dcatvci.org/
features/pharma-pulse-top-selling-small-molecules-biologics/. Accessed
December17,2022.

Journal of Medical Economics. “Continuing trends in U.S. brand-name and
generic drug competition,” August 2, 2021.

PhRMA, Inflation Reduction Act Already Impacting RED. January 17, 2023.
Available at: https://www.phrma.org/-/media/Project/PhRMA/PhRMA-Org/
PhRMA-Refresh/Infographics/Infographic--Inflation-Reduction-Act-
Already-Impacting-RD--010923-FINAL.pdf

PhRMA, Inflation Reduction Act Already Impacting RED. January 17, 2023.
Available at: https://www.phrma.org/-/media/Project/PhRMA/PhRMA-Org/
PhRMA-Refresh/Infographics/Infographic--Inflation-Reduction-Act-
Already-Impacting-RD--010923-FINAL.pdf

Williams M, Raddatz R. Receptors as drug targets. Curr Protoc Pharmacol.
2006;Chapter 1:. doi:10.1002/0471141755.ph0101s3

American Diabetes Association. Standards of Care in Diabetes-2023.
Available at: https://diabetesjournals.org/care/article/46/Supplement_1/
S1/148054/Introduction-and-Methodology-Standards-of-Care-in.
Accessed December 15, 2022.

American Diabetes Association. Statistics About Diabetes. Available
at: https://diabetes.org/about-us/statistics/about-diabetes. Accessed
December 15, 2022.

American Society for Clinical Oncology. Cancer.Net. What is Targeted
Therapy? Available at: https://www.cancer.net/navigating-cancer-
care/how-cancer-treated/personalized-and-targeted-therapies/what-
targeted-therapy. Accessed February 19, 2023.

Zhong L, Li Y, Xiong L, et al. Small molecules in targeted cancer therapy:
advances, challenges, and future perspectives. Signal Transduct Target
Ther. 2021;6(1):201. Published 2021 May 31. doi:10.1038/s41392-021-
00572-w

Zhong L, LiY, Xiong L, et al. Small molecules in targeted cancer therapy:
advances, challenges, and future perspectives. Signal Transduct Target
Ther. 2021;6(1):201. Published 2021 May 31. doi:10.1038/s41392-021-
00572-w

National Cancer Institute. BCR-ABL fusion gene. Available at: https://www.

18

19

20

21

22

23

24

25

26

27

28

29

Mikitsh JL, Chacko AM. Pathways for small molecule delivery to the central
nervous system across the blood-brain barrier. Perspect Medicin Chem.
2014;6:11-24. Published 2014 Jun 16. doi:10.4137/PMC.S13384

Banks WA. Characteristics of compounds that cross the blood-brain
barrier. BMC Neurol. 2009;9 Suppl 1(Suppl 1):S3. Published 2009 Jun 12.
doi:10.1186/1471-2377-9-S1-S3

National Library of Medicine. Selective Serotonin Reuptake Inhibitors.
Available at: https://www.nchi.nlm.nih.gov/books/NBK5544086/. Accessed
December 16, 2022.

National Institute of Mental Health. Major Depression. Available at:
https://www.nimh.nih.gov/health/statistics/major-depression. Accessed
December 16, 2022.

Bradvik L. Suicide Risk and Mental Disorders. Int J Environ Res Public
Health. 2018;15(9):2028. Published 2018 Sep 17. doi:10.3390/
ijerph15092028

American Foundation for Suicide Prevention. Risk factors, protective
factors, and warning signs. Available at: https://afsp.org/risk-factors-
protective-factors-and-warning-signs. Accessed December 16, 2022.

CDC, The State of Mental Health and Aging in America. Available at:
https://www.cdc.gov/aging/pdf/mental_health.pdf

Vahratian A, Blumberg SJ, Terlizzi EP, Schiller JS. Symptoms of Anxiety
or Depressive Disorder and Use of Mental Health Care Among Adults
During the COVID-19 Pandemic — United States, August 2020-February
2021. MMWR Morb Mortal Wkly Rep 2021;70:490-494. DOI: http://dx.doi.
0rg/10.15585/mmwr.mm7013e2

Centers for Disease Control and Prevention. Shingles (herpes zoster).
Available at: https://www.cdc.gov/shingles/index.html#:~:text=About%20
1%200ut%200f%20every,each%20year%20in%20this%20country.
Accessed December 16, 2022.

Abbott CA, Malik RA, van Ross ER, Kulkarni J, Boulton AJ. Prevalence and
characteristics of painful diabetic neuropathy in a large community-
based diabetic population in the U.K. Diabetes Care. 2011;34(10):2220-
2224,d0i:10.2337/dc11-1108

Centers for Disease Control and Prevention. Epilepsy Data and Statistics.
Available at: https://www.cdc.gov/epilepsy/data/index.html. Accessed
February 2,2023.

Alzheimer's Association. Alzheimer's Disease Facts and Figures.
Available at: https://www.alz.org/alzheimers-dementia/facts-
figures#:~:text=More%20than%206%20million%20Americans%200f%20
all%20ages%20have%20Alzheimer's,older%20(10.7%25)%20has%20
Alzheimer's. Accessed February 2, 2023.

Parkinson’s Foundation. Statistics. Available at: https://www.parkinson.
org/understanding-parkinsons/statistics#:~:text=Nearly%200ne%20
million%20people%20in,diagnosed%20with%20PD%20each%20year.

cancer.gov/publications/dictionaries/cancer-terms/def/ber-abl-fusion-
gene. Accessed February 19, 2023.

Leukemia and Lymphoma Society. Chronic Myeloid Leukemia. Available
at: https://www.lls.org/research/chronic-myeloid-leukemia-cml. Accessed
February 3,2023.

Hochhaus A, Breccia M, Saglio G, et al. Expert opinion-management of
chronic myeloid leukemia after resistance to second-generation tyrosine
kinase inhibitors. Leukemia. 2020;34(6):1495-1502. doi:10.1038/s41375-
020-0842-9.

Pardridge WM. Drug transport across the blood-brain barrier. J Cereb
Blood Flow Metab. 2012;32(11):1959-1972. doi:10.1038/jcbfm.2012.126

30

31

32

Accessed February 2, 2023.

National Multiple Sclerosis Society. How Many People Live with MS?
Available at: https://www.nationalmssociety.org/What-is-MS/Who-Gets-
MS/How-Many-People. Accessed February 2, 2023

Food and Drug Administration. Dosage Forms. Available at: https://www.
fda.gov/industry/structured-product-labeling-resources/dosage-forms.
Accessed December 18, 2022

Pharmapproach. Importance of Dosage Forms. Available at: https:/
www.pharmapproach.com/12-importance-of-dosage-forms/. Accessed
December 18, 2022.



https://www.fda.gov/drugs/frequently-asked-questions-popular-topics/prescription-drugs-and-over-counter-otc-drugs-questions-and-answers
https://www.fda.gov/drugs/frequently-asked-questions-popular-topics/prescription-drugs-and-over-counter-otc-drugs-questions-and-answers
https://www.fda.gov/drugs/frequently-asked-questions-popular-topics/prescription-drugs-and-over-counter-otc-drugs-questions-and-answers
https://www.fda.gov/about-fda/center-biologics-evaluation-and-research-cber/what-are-biologics-questions-and-answers
https://www.fda.gov/about-fda/center-biologics-evaluation-and-research-cber/what-are-biologics-questions-and-answers
https://www.dcatvci.org/features/pharma-pulse-top-selling-small-molecules-biologics/
https://www.dcatvci.org/features/pharma-pulse-top-selling-small-molecules-biologics/
https://www.phrma.org/-/media/Project/PhRMA/PhRMA-Org/PhRMA-Refresh/Infographics/Infographic--Inflation-Reduction-Act-Already-Impacting-RD--010923-FINAL.pdf
https://www.phrma.org/-/media/Project/PhRMA/PhRMA-Org/PhRMA-Refresh/Infographics/Infographic--Inflation-Reduction-Act-Already-Impacting-RD--010923-FINAL.pdf
https://www.phrma.org/-/media/Project/PhRMA/PhRMA-Org/PhRMA-Refresh/Infographics/Infographic--Inflation-Reduction-Act-Already-Impacting-RD--010923-FINAL.pdf
https://www.phrma.org/-/media/Project/PhRMA/PhRMA-Org/PhRMA-Refresh/Infographics/Infographic--Inflation-Reduction-Act-Already-Impacting-RD--010923-FINAL.pdf
https://www.phrma.org/-/media/Project/PhRMA/PhRMA-Org/PhRMA-Refresh/Infographics/Infographic--Inflation-Reduction-Act-Already-Impacting-RD--010923-FINAL.pdf
https://www.phrma.org/-/media/Project/PhRMA/PhRMA-Org/PhRMA-Refresh/Infographics/Infographic--Inflation-Reduction-Act-Already-Impacting-RD--010923-FINAL.pdf
https://diabetesjournals.org/care/article/46/Supplement_1/S1/148054/Introduction-and-Methodology-Sta
https://diabetesjournals.org/care/article/46/Supplement_1/S1/148054/Introduction-and-Methodology-Sta
https://diabetes.org/about-us/statistics/about-diabetes
https://www.cancer.net/navigating-cancer-care/how-cancer-treated/personalized-and-targeted-therapies
https://www.cancer.net/navigating-cancer-care/how-cancer-treated/personalized-and-targeted-therapies
https://www.cancer.net/navigating-cancer-care/how-cancer-treated/personalized-and-targeted-therapies
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/bcr-abl-fusion-gene
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/bcr-abl-fusion-gene
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/bcr-abl-fusion-gene
https://www.lls.org/research/chronic-myeloid-leukemia-cml
https://www.ncbi.nlm.nih.gov/books/NBK554406/
https://www.nimh.nih.gov/health/statistics/major-depression
https://afsp.org/risk-factors-protective-factors-and-warning-signs
https://afsp.org/risk-factors-protective-factors-and-warning-signs
https://www.cdc.gov/aging/pdf/mental_health.pdf
http://dx.doi.org/10.15585/mmwr.mm7013e2
http://dx.doi.org/10.15585/mmwr.mm7013e2
https://www.cdc.gov/shingles/index.html#:~:text=About%201%20out%20of%20every,each%20year%20in%20this
https://www.cdc.gov/shingles/index.html#:~:text=About%201%20out%20of%20every,each%20year%20in%20this
https://www.cdc.gov/epilepsy/data/index.html
https://www.alz.org/alzheimers-dementia/facts-figures#:~:text=More%20than%206%20million%20Americans%
https://www.alz.org/alzheimers-dementia/facts-figures#:~:text=More%20than%206%20million%20Americans%
https://www.alz.org/alzheimers-dementia/facts-figures#:~:text=More%20than%206%20million%20Americans%
https://www.alz.org/alzheimers-dementia/facts-figures#:~:text=More%20than%206%20million%20Americans%
https://www.parkinson.org/understanding-parkinsons/statistics#:~:text=Nearly%20one%20million%20peopl
https://www.parkinson.org/understanding-parkinsons/statistics#:~:text=Nearly%20one%20million%20peopl
https://www.parkinson.org/understanding-parkinsons/statistics#:~:text=Nearly%20one%20million%20peopl
https://www.nationalmssociety.org/What-is-MS/Who-Gets-MS/How-Many-People
https://www.nationalmssociety.org/What-is-MS/Who-Gets-MS/How-Many-People
https://www.fda.gov/industry/structured-product-labeling-resources/dosage-forms
https://www.fda.gov/industry/structured-product-labeling-resources/dosage-forms
https://www.pharmapproach.com/12-importance-of-dosage-forms/
https://www.pharmapproach.com/12-importance-of-dosage-forms/

33

34

35

36

37

38

39

40

41

42

43

ul

45

46

47

48

McLenon J, Rogers MAM. The fear of needles: A systematic review and
meta-analysis. J Adv Nurs. 2019;75(1):30-42. doi:10.1111/jan.13818

Keininger D, Coteur G. Assessment of self-injection experience in patients
with rheumatoid arthritis: psychometric validation of the Self-Injection
Assessment Questionnaire (SIAQ). Health Qual Life Outcomes. 2011;9:2.
Published 2011 Jan 13. doi:10.1186/1477-7525-9-2

Costello K, Kennedy P, Scanzillo J. Recognizing nonadherence in patients
with multiple sclerosis and maintaining treatment adherence in the long
term. Medscape J Med. 2008;10(9):225.

Richter A, Anton SF, Koch P, Dennett SL. The impact of reducing dose
frequency on health outcomes. Clin Ther. 2003 Aug;25(8):2307-35;
discussion 2306. doi: 10.1016/s0149-2918(03)80222-9.

Centers for Disease Control and Prevention. What is Injectable HIV PREP?
Clinicians’ quick guide. https://www.cdc.gov/stophivtogether/library/
topics/prevention/brochures/cde-Isht-prevention-brochure-clinicians-
quick-guide-what-is-injectable-hiv-prep.pdf

Titus-Lay EN, Ansara ED, Isaacs AN, Ott CA. Evaluation of adherence and
persistence with oral versus long-acting injectable antipsychotics in
patients with early psychosis. Ment Health Clin. 2018 Mar 26;8(2):56-62.
doi: 10.9740/mhc.2018.03.056.

Zachary S. Predmore, et al., Improving Antipsychotic Adherence Among
Patients With Schizophrenia: Savings for States, 66 Psychiatric Services
in Advance 343 (2015)

Rimal Bera, et al., Hospitalization Resource Utilization and Costs Among
Medicaid Insured Patients With Schizophrenia With Different Treatment
Durations of Long-Acting Injectable Antipsychotic Therapy, 34 J. of
Clinical Psychopharmacology 30 (2014).

Pilz J. Can extreme weather affect how your medications work? Available
at: https://wexnermedical.osu.edu/blog/can-extreme-weather-affect-

how-your-medications-work#:~:text=Generally%2C%20s0lid%20
dosage%20forms%20like,can%20harm%20the%20drug%20product.
Accessed December 17, 2022.

Vespa, J, Medina L, Armstrong DM. Demographic Turning Points for
the United States: Population Projections for 2020 to 2060. Current
Population Reports, P25-1144, U.S. Census Bureau, Washington, DC,
2020.

Kirzinger A, Neuman T, Cubanski J, Brodie M. Data Note: Prescription
Drugs and Older Adults. Available at: https://www.kff.org/health-reform/
issue-brief/data-note-prescription-drugs-and-older-adults/. Accessed
December 17,2022.

This estimate is intended to be illustrative and derived from the following
calculation: 56,000,00070.544*12. It does not consider the likelihood that
many patients fill multiple prescriptions at each pharmacy trip.

Joint Center for Housing Studies at Harvard University. Disabilities Among
Older Adults. Available at: https://www.jchs.harvard.edu/sites/default/
files/harvard_jchs_housing_growing_population_2016_chapter_3.pdf
Accessed December 17, 2022.

National Infusion Center Association. Infusion Therapy FAQs. Available at:
https://infusioncenter.org/faqs/#1478549510399-db248030-80ch

Fiori KP, Heller CG, Rehm CD, et al. Unmet Social Needs and No-Show
Visits in Primary Care in a U.S. Northeastern Urban Health System,
2018-2019. Am J Public Health. 2020;110(S2):S242-S250. doi:10.2105/
AJPH.2020.305717

Alvarez KS, Bhavan K, Mathew S, et al. Addressing childcare as a barrier
to healthcare access through community partnerships in a large

public health system. BMJ Open Qual. 2022;11(4):e001964. doi:10.1136/
bmjoq-2022-001964

49

50

51

52

53

54

55

56

57

58

59

60

61

Henning-Smith C, Evenson A, Corbett A, Kozhimannil K, Moscovice I. Rural
Transportation: Challenges and Opportunities. University of Minnesota
Rural Health Research Center. Available at: http://rhrc.umn.edu/wp-
content/files_mf/1518734252UMRHRCTransportationChallenges.pdf.
Accessed December 16, 2022.

Cyr ME, Etchin AG, Guthrie BJ, Benneyan JC. Access to specialty
healthcare in urban versus rural U.S. populations: a systematic literature
review. BMC Health Serv Res. 2019;19(1):974. Published 2019 Dec 18.
doi:10.1186/s12913-019-4815-5.

U.S. Department of Agriculture. U.S. Economic Research Service. Rural
America at a Glance. 2021 Edition. Available at: https://www.ers.usda.gov/
webdocs/publications/102576/eib-230.pdf. Accessed January 4, 2023.

Balkrishnan R. Predictors of medication adherence in the elderly. Clin
Ther.1998;20(4):764-771. doi:10.1016/s0149-2918(98)80139-2

Wertheimer Al, Santella TM, Finestone AJ, Levy RA. Drug delivery systems
improve pharmaceutical profile and facilitate medication adherence. Adv
Ther. 2005;22(6):559-577. doi:10.1007/BF02849950

Shariff Z, Kirby D, Missaghi S, Rajabi-Siahboomi A, Maidment . Patient-
Centric Medicine Design: Key Characteristics of Oral Solid Dosage
Forms that Improve Adherence and Acceptance in Older People.
Pharmaceutics. 2020;12(10):905. Published 2020 Sep 23. doi:10.3390/
pharmaceutics12100905

Boswell KA, Eaddy M. Associating Medication Adherence with Improved
Outcomes: A Systematic Literature Review. American Journal of Pharmacy
Benefits. 2012;4(4)e97-e108.

Lloyd J, Maresh S, Powers CA, et al. How Much Does Medication
Nonadherence Cost the Medicare Fee-for-Service Program? Medical
Care. 2019;57(3):218-224. DOI: 10.1097/MLR.0000000000001067

TM Dall et al. The Economic Impact of Medicare Part D Coverage on
Congestive Heart Failure. AJMC, 2013;19:597-S100.

Lloyd J, Maresh S, Powers CA, et al. How Much Does Medication
Nonadherence Cost the Medicare Fee-for-Service Program? Medical Care.
2019;57(3):218-224. DOI: 10.1097/MLR.0000000000001067

HHS, Social Determinants of Health. Available at: https://health.gov/
healthypeople/priority-areas/social-determinants-health

Semega, J., Kollar, M., Creamer, J., Mohanty, A. (2019). Income and Poverty
in the United States. Retrieved from https://www.census.gov/content/
dam/Census/library/publications/2019/demo/p60-266.pdf

Wilder, M., Kulie, P., Jensen, C., Levett, P., Blanchard, J., Dominguez, L.,
Portela, M., Srivastava, A, Li, Y., & McCarthy, M. L. (2021). The Impact of
Social Determinants of Health on Medication Adherence: a Systematic
Review and Meta-analysis.. Journal of General Internal Medicine, (). M
dx.doi.org/10.1007/s11606-020-06447-0



https://www.cdc.gov/stophivtogether/library/topics/prevention/brochures/cdc-lsht-prevention-brochure-clinicians-quick-guide-what-is-injectable-hiv-prep.pdf
https://www.cdc.gov/stophivtogether/library/topics/prevention/brochures/cdc-lsht-prevention-brochure-clinicians-quick-guide-what-is-injectable-hiv-prep.pdf
https://www.cdc.gov/stophivtogether/library/topics/prevention/brochures/cdc-lsht-prevention-brochure-clinicians-quick-guide-what-is-injectable-hiv-prep.pdf
https://wexnermedical.osu.edu/blog/can-extreme-weather-affect-how-your-medications-work#:~:text=Gene
https://wexnermedical.osu.edu/blog/can-extreme-weather-affect-how-your-medications-work#:~:text=Gene
https://wexnermedical.osu.edu/blog/can-extreme-weather-affect-how-your-medications-work#:~:text=Gene
https://www.kff.org/health-reform/issue-brief/data-note-prescription-drugs-and-older-adults/
https://www.kff.org/health-reform/issue-brief/data-note-prescription-drugs-and-older-adults/
https://www.jchs.harvard.edu/sites/default/files/harvard_jchs_housing_growing_population_2016_chapter_3.pdf

https://www.jchs.harvard.edu/sites/default/files/harvard_jchs_housing_growing_population_2016_chapter_3.pdf

https://infusioncenter.org/faqs/#1478549510399-db248030-80cb
http://rhrc.umn.edu/wp-content/files_mf/1518734252UMRHRCTransportationChallenges.pdf
http://rhrc.umn.edu/wp-content/files_mf/1518734252UMRHRCTransportationChallenges.pdf
https://www.ers.usda.gov/webdocs/publications/102576/eib-230.pdf
https://www.ers.usda.gov/webdocs/publications/102576/eib-230.pdf
https://health.gov/healthypeople/priority-areas/social-determinants-health
https://health.gov/healthypeople/priority-areas/social-determinants-health
https://www.census.gov/content/dam/Census/library/publications/2019/demo/p60-266.pdf
https://www.census.gov/content/dam/Census/library/publications/2019/demo/p60-266.pdf

