
UCSF
UC San Francisco Previously Published Works

Title
The implications of Industry-Funded Disease Awareness Campaigns in the Rare 
Disease Setting

Permalink
https://escholarship.org/uc/item/3cs0t484

Journal
Mayo Clinic Proceedings, 96(9)

ISSN
0025-6196

Authors
Gill, Jennifer
Sarpatwari, Ameet
Prasad, Vinay

Publication Date
2021-09-01

DOI
10.1016/j.mayocp.2020.12.041

Copyright Information
This work is made available under the terms of a Creative Commons Attribution 
License, availalbe at https://creativecommons.org/licenses/by/4.0/
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/3cs0t484
https://creativecommons.org/licenses/by/4.0/
https://escholarship.org
http://www.cdlib.org/


COMMENTARY
The implications of Industry-Funded Disease
Awareness Campaigns in the Rare Disease
Setting
Jennifer Gill, MS; Ameet Sarpatwari, JD, PhD; and Vinay Prasad, MD, MPH
From the Department of
Epidemiology and Biostatis-
tics, University of California,
San Francisco (J.G., V.P.);
and Program on Regulation,
Therapeutics, and Law
(PORTAL), Division of
Pharmacoepidemiology
and Pharmacoeconomics,
Department of Medicine,
Brigham and Women’s
Hospital, Harvard Medical
School, Boston, MA (A.S.).
I n 1983, the US Congress enacted the
Orphan Drug Act to incentivize pharma-
ceutical companies to develop drugs, vac-

cines, and diagnostic agents for rare
diseases.1 The Act offers 7 years of marketing
exclusivity, a 25% tax credit (50% before
2017) on qualified research and development
costs, and research subsidies for orphan dis-
eases, defined as conditions that affect less
than 200,000 people in theUnited States. Since
its passage, the number of orphan drugs has
risen dramatically. In 2018, 58% of all new
drug approvals had a rare disease indication.1

One overlooked issue is that approval of an
orphandrugmay alter the frequency of the dis-
ease. Practitioners may bemore vigilant to test
for, screen for, or diagnose a condition with an
approved therapeutic option. In many cases,
increased diagnostic enthusiasmmay be fueled
by corporate sponsors through educational
programs, conference sponsorships, and direct
outreach to patients. If diseases are diagnosed
more frequently after approval, then pivotal
trial datamaymisestimate therapeutic efficacy.
This situation occurs for the simple reason that
all trial data apply to populations only as they
were identified and enrolled in the study. If
novel diagnostic criteria or increased vigilance
is later applied, it is possible that population
characteristics shift, disease severity lessens,
and the efficacy of the therapy is altered. In
this article, we discuss the implications of 3
rare disease awareness campaigns supported
by pharmaceutical companies and consider
potential corrective steps.

TRANSTHYRETIN AMYLOID
CARDIOMYOPATHY
Consider the case of transthyretin amyloid-
osis (ATTR) cardiomyopathy (CM), a rare
Mayo Clin Proc. n September 2021;96(9):2305-2308 n https://doi.o
www.mayoclinicproceedings.org n ª 2021 Mayo Foundation for M
condition in which amyloid deposits build
up in the heart, increasing wall thickness
and impairing function, often leading to heart
failure and arrhythmias.2 In May 2019, tafa-
midis was approved for ATTR-CM, the first
drug to receive approval by the US Food
and Drug Administration (FDA) for the
condition.3 The approval was based on a ran-
domized trial in which patients’ diagnoses of
ATTR were confirmed by biopsy of cardiac
and noncardiac sites and their CM diagnoses
by echocardiography that revealed intraven-
tricular wall thickness exceeding 12 mm, a
history of heart failure, and at least one prior
hospitalization due to heart failure.2 These
specific inclusion criteria are critical in
defining a cohort of patients in whom a com-
mon diagnosisdCMdis far more likely to be
due to amyloid deposits.

Three months after the drug’s approval,
experts in the field advocated for screening
through a publication titled “Screening for
Transthyretin Amyloid Cardiomyopathy in
Everyday Practice.”3 The authors determined
that ATTR-CM was underdiagnosed and that
early treatment was essential for appropriate
patient care, based on discussions at an
expert scientific meeting funded by Pfizer Inc.

However, prior to the push to expand
diagnostic testing, ATTR-CM was preferen-
tially diagnosed in patients with unexplained
CM. In the pivotal trial leading to approval,
patients were excluded if their heart failure
was thought to be driven by another pro-
cess.2 Moreover, many older patients with
CM may have incidental amyloidosis, but
cardiac dysfunction may be sequelae of
multifactorial processes. As such, screening
for ATTR-CM has the potential to make a
rare disease more common and change the
rg/10.1016/j.mayocp.2020.12.041
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characteristics of patients who receive the
treatment. This result may improve outco-
mesdidentify more eligible patients who
benefitdor worsen outcomesdlead to the
treatment of individuals whose CM is multi-
factorial, who do not derive commensurate
gain.

SPINAL MUSCULAR ATROPHY
A second case concerns spinal muscular atro-
phy (SMA), a rare genetic neuromuscular dis-
ease that causes muscle wasting in both
infants and adults. The severity of the disease
differs depending on SMA type. Spinal
muscular atrophy type 0 (SMA0) is the
most severe, while SMA3 and SMA4 are less
severe, having no effect on life expectancy.4

In 2016, the FDA approved nusinersen, the
first drug indicated for the treatment of chil-
dren and adults with all SMA types.4 The
approval was based on interim results from
the ENDEAR (Efficacy and Safety of Nusi-
nersen in Infants With Spinal Muscular Atro-
phy) trial, a randomized controlled trial that
found that among infants with SMA1, those
treated with nusinersen were significantly
more likely to have a motor milestone response
(defined as improvement in at least one cate-
gory of the Hammersmith Infant Neurolog-
ical Examination and more categories with
improvements than categories with wors-
ening) compared with those in the control
group.5 Although the trial only investigated
nusinersen’s effect on patients with SMA1,
the FDA approved the drug for all SMA types.

Currently, 20 states have adopted and
implemented newborn SMA screening
programs, and more have developed pilot
programs with intent to implement. Cure
SMA, a nonprofit group, has been advocating
and lobbying for newborn screening since
the approval of nusinersen in 2016. The
organization has close ties to Biogen, the
manufacturer of nusinersen. By screening
for SMA, it is likely that the population of
patients given the disease label and treated
with nusinersen is different than those
included in pivotal trials. After all, what
parent would choose to omit therapy for
their child when told they are suffering
from a progressive neurologic ailment?
Mayo Clin Proc. n September 2021;
POLYCYTHEMIA VERA
In December 2014, the FDA approved ruxoli-
tinib for patients with polycythemia vera
(PV) and an enlarged spleen whose red blood
cell counts insufficiently respond to standard
treatment.6 Polycythemia vera is a rare hema-
tologic malignancy with an annual incidence
of 1 in 36,000 to 100,000 persons.6 According
to the World Health Organization, a diagnosis
of PV requires 3 major criteriadelevated he-
moglobin level, a bone marrow biopsy spec-
imen showing hypercellularity, and the
presence of a JAK2 mutationdor 2 of these
major criteria and 1 minor criterion, eg, low
erythropoietin levels.7 However, these criteria
are not highly sensitive or specific to PV and
can present because of other health issues.
Hemoglobin levels may fluctuate, and there
may be a population of healthy people with
JAK2 mutations, now recognized as clonal
hematopoiesis.

In 2017, Incyte Corporation teamed up
with the daytime TV drama “General Hospi-
tal” to create an episode to bring PV aware-
ness to the general public.8 In this case, the
awareness campaign may have encouraged
patients and health care professionals to
consider PV. Given the disease’s flexible
diagnostic criteria, it is possible that some
patients diagnosed as having the condition
may have been unrecognizable previously.

POTENTIAL ISSUES AMONG RARE DISEASE
AWARENESS CAMPAIGNS
When disease campaigns change the scope
of patient populations, the impact could be
positive or negative. Provision of a disease-
modifying agent to more people who may
benefit could improve health outcomes in
the population. However, patients who
deviate from trial populations could derive
less or no therapeutic benefit. For instance,
older patients with multifactorial CM and
incidental amyloid deposits may not benefit
from tafamidis, nor may patients with
asymptomatic SMA, who would be subject
to intrathecal infusions and its attendant
risks. This situation is particularly true for
rare disease treatment in which the pivotal
trials are more likely to measure surrogate
outcomes rather than clinical outcomes and
96(9):2305-2308 n https://doi.org/10.1016/j.mayocp.2020.12.041
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be more likely to have more cases of serious
adverse events.9 Moreover, health care
professionals may be blind to therapeutic
inefficacy, eg, a patient with SMA who
advances through motor milestones would
be declared a success of therapy even though
improvement may have occurred in the
absence of therapy.

The costs of these treatments also cannot
be ignored. Ruxolitinib can cost between
$91,000 and $143,000 annually. At a price of
$225,000 per year, tafamidis is currently the
most expensive cardiovascular drug in the
United States,10 while nusinersen is priced at
$750,000 for the first year of treatment and
$375,000 each year thereafter and is prescribed
as a lifetime treatment.10 The high costs of
these drugs will not only limit access and add
a financial burden to the US health care system
but may also create a barrier for comparative
efficacy trials onmore affordable treatments.11

To address these challenges, we suggest
that the FDA take 2 actions. First, the agency
should impose risk evaluation and mitigation
strategy programs on rare disease treatments
requiring physicians and patients to attest to
the indication for which the drugs were
approved. Second, the incidence of orphan
diseases before and after FDA approval
should be monitored. If sizable deviations
are observed, the FDA should be given the
regulatory authority to demand confirmatory
studies in the new population. Tafamidis may
be a lifesaving drug based on a diagnosis
made in 2014, but what is its effect in 2021
if the diagnosis is made more frequently or
loosely? Disease awareness in orphan diseases
makes us revisit the longstanding question in
medicine: Does efficacy translate into effec-
tiveness in a shifting medical landscape?

CONCLUSION
The current incentivization for rare drug
development may have unintended conse-
quences. Industry-funded campaigns to pro-
mote disease awareness may contribute to
broader diagnoses and inappropriate treat-
ment. By creating a risk evaluation andmitiga-
tion strategy program for rare disease
treatments and monitoring the incidence of
orphan diseases before and after regulatory
Mayo Clin Proc. n September 2021;96(9):2305-2308 n https://doi.o
www.mayoclinicproceedings.org
approvals, the FDA can better regulate the
orphan drug market and ensure that patients
are receiving appropriate, effective treatments.
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