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POLICYFORUM

Reforming Off-Label Promotion to 
Enhance Orphan Disease Treatment

HEALTH CARE POLICY

Bryan A. Liang 1 ,2 * and Tim Mackey 1   

Allowing off-label promotion by drug

companies may improve access to key

treatments for orphan disease patients.
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            O
nce the U.S. Food and Drug Admin-

istration (FDA) approves uses for 

new drugs, physicians are free to 

prescribe them for any clinical condition 

they see fi t ( 1). Promotion (by manufactur-

ers) and patient use (guided by clinicians) for 

any indication, population, dosage, adminis-

tration, or treatment duration other than that 

approved by a country’s regulatory authority 

is deemed “off-label” ( 2). Such use is highly 

prevalent; 21% of all prescription drug use, 

and up to 83% for certain diseases and drugs, 

are off-label ( 3).

Off-label prescribing allows physicians to 

innovate with treatments based on emerging 

clinical data ( 4). They can monitor individual 

patients to assess what newer, unapproved 

treatments are benefi cial ( 5). But many phy-

sicians lack knowledge about rare diseases, 

leaving patients without a definitive diag-

nosis or treatment ( 6). This occurs despite 

efforts to disseminate rare disease informa-

tion, including accurate diagnosis and treat-

ments ( 7,  8). In addition, the ad hoc nature of 

off-label regulation, knowledge, and drug use 

may constitute human experimentation with-

out informed consent. Off-label promotion 

can present clear patient safety risks, such 

as efforts to market Zyprexa (olanzapine) 

for dementia treatment in the elderly ( 9). But 

carboplatin, FDA-approved for adult cancer 

treatment, is appropriately used (under evi-

dence-based medical assessments) off-label 

for children ( 10).

Drug manufacturers have little incentive 

to seek FDA approval for orphan diseases 

(defined in the United States as affecting 

<200,000 patients) because of the generally 

low return on investment, despite some well-

known treatments such as epoetin. So off-

label drug use may be the only means to pro-

vide effective treatment. Indeed, up to 90% of 

drug use for rare conditions is off-label ( 11). 

Yet off-label access to drugs by orphan disease 

patients is inconsistent ( 12– 14). Although 

FDA may provide exceptions regarding 

access, stakeholders have indicated a need 

for reform ( 12– 15). A systemic approach 

is essential to better serve these patients. 

Permitting appropriate off-label drug pro-

motion for orphan disease treatment can 

accomplish this goal.

Orphan Drug Act

Under the 1983 Orphan Drug Act (ODA) 

(Public Law 97-414), FDA reviews and 

approves manufacturer applications for 

orphan designations ( 16). Other countries 

have similar laws ( 17). If approved, compa-

nies are eligible for incentives, includ-

ing 7-year market exclusivity (i.e., 

no drug sales by a competitor); tax 

credits for clinical trial costs; fed-

eral grants to support clinical test-

ing of rare disease treatments; 

exemption from FDA 

user fees; and expedited 

review of orphan drugs 

treating life-threatening 

diseases ( 16).

Although ODA has 

arguably provided treat-

ment for some rare disease 

patients, concerns remain. 

Market exclusivity and 

high prices limit access to 

orphan drugs ( 18). ODA’s 

effectiveness in encouraging 

orphan disease drug develop-

ment has also been questioned ( 18). Only 300 

approvals for orphan disease indications have 

been made since ODA enactment, out of an 

identifi ed 6800 rare diseases ( 14) (table S1). 

Up to 20 million U.S. orphan disease patients 

do not have access to treatments because of 

limited physician knowledge and/or drug 

manufacturer investment ( 14).

Regulatory Confusion and Evolution

The Food, Drug, and Cosmetic Act [21 

U.S. Code (U.S.C.) Ch. 9] (which autho-

rizes FDA to oversee drug safety) prohib-

its drug manufacturers from promoting, 

marketing, or labeling for off-label uses. 

However, these prohibitions do not extend 

to medical practice ( 19), which results in 

confusion about off-label regulation. In the 

1990s, drug companies attempted indirect 

means to promote off-label use by distrib-

uting scientifi c literature and funding con-

tinuing medical education ( 19). FDA issued 

guidance documents attempting to regulate 

these activities ( 20,  21), but a court ruled 

these violated commercial free speech pro-

tections ( 19).

Shortly thereafter, the 1997 FDA Mod-

ernization Act (Public Law 105-115) permit-

ted, for the fi rst time, some off-label activities 

( 5). It required manufacturers to apply for 

approval of off-label uses through a supple-

mental new drug application (sNDA); they 

could market off-label while indicat-

ing a pending sNDA review. It lim-

ited materials to be given to phy-

sicians (i.e., only peer-reviewed 

articles submitted to support 

the sNDA application) and 

disclosure that they were 

not FDA “approved or 

cleared” ( 5).

Recent FDA guid-

ance is more permis-

sive ( 22). The policy no 

longer limits manufac-

turers to disseminating 

only those materials fi led 

with the sNDA, nor does 

it require that FDA review 

those materials ( 23). How-

ever, concerns regarding selective 

publication, data manipulation and omis-

sion, and ghostwriting have raised concerns 

regarding whether this new policy will pro-

tect public health ( 22).

Physicians must be able to extend use of 

approved drugs to orphan conditions and 

patients, particularly where no other alterna-

tive is approved. This requires greater educa-

tion of providers and patients, improved patient 

access and consent, and, critically, a policy 

infrastructure that yields information on drug 

effects and provides for risk management and 

pharmacovigilance for patient safety. To reach 

these goals, we suggest the following.

Manufacturer application. Manufactur-

ers would apply for authorization to promote 

off-label uses directly to physicians through 

an application similar to an ODA request for 

orphan designation. This application would 

1Institute of Health Law Studies, California Western School 
of Law, San Diego, CA 92101, USA.  2Department of Anes-
thesiology, San Diego Center for Patient Safety, University 
of California, San Diego School of Medicine, San Diego, 
CA 92103, USA.

*Author for correspondence. E-mail: baliang@alum.mit. 
edu

Published by AAAS

 o
n 

Ja
nu

ar
y 

14
, 2

01
0 

w
w

w
.s

ci
en

ce
m

ag
.o

rg
D

ow
nl

oa
de

d 
fr

om
 

http://www.sciencemag.org


15 JANUARY 2010    VOL 327    SCIENCE    www.sciencemag.org 274

POLICYFORUM

include rare disease treated, disease preva-

lence, biological rationale for the drug’s use, 

drug regulatory and marketing status and his-

tory, drug safety or effi cacy data for the orphan 

disease, promotional materials for FDA review 

and approval, risk-management and pharma-

covigilance plan for monitoring and report-

ing off-label use effects, and attestation that 

promotion would not be false or misleading 

and that all materials would be peer-reviewed 

and FDA-approved before use. An applica-

tion could be rejected or additional informa-

tion required if FDA determined the risk ver-

sus benefi t unacceptable or supporting evi-

dence insuffi cient. This application would be 

updated when additional clinical information 

became available. Fraudulent materials would 

subject the applicant to federal fraud claims 

and patient tort suits if they are injured.

Patient base. Authorized off-label promo-

tion would be limited to a fraction of the rare 

disease population, such as 4000 patients 

often required for standard FDA drug ap proval. 

If off-label prescribing exceeded this thresh-

old, the manufacturer would be required to 

fi le a sNDA to continue any off-label promo-

tion. Patients could still gain access through 

other, albeit cumbersome, FDA programs 

such as compassionate use, or existing low-

cost or no-cost drug programs ( 24).

Drug monitoring. Similar to FDA-

restricted distribution programs for high-

risk drugs such as Tysabri (natalizumab) in 

Crohn’s disease, FDA would establish effi -

cacy parameters, and all patients and physi-

cians participating in the off-label program 

would enroll in risk-assessment programs 

and would agree to extensive education and 

monitoring guidelines ( 25). A mandated effi -

cacy assessment (after a defi ned time, based 

on the specifi c drug) would be established 

to collect data on clinical effectiveness and 

adverse events using enhanced data detec-

tion techniques as employed in the European 

Union (EU) for biosimilars ( 24). Updated 

off-label program data would be listed on a 

public Web site similar to clinicaltrials.gov 

(e.g., offl abeldrugs.gov).

The manufacturer would be responsi-

ble for an approved risk-management and 

pharmacovigilance plan to detect and report 

adverse events associated with off-label use. 

This approach is consistent with extensive 

monitoring guidelines that have been suc-

cessful in other, similar contexts ( 24).

Funding. Given the financial benefits 

they would likely realize from off-label pro-

motion, manufacturers would support this 

program by paying user fees for FDA review 

(but discounted compared with fees required 

for full New Drug Application review).

Program Benefi ts

The enrollment, risk-management, and phar-

macovigilance mandates will ensure proper 

drug study and monitoring. Provider knowl-

edge and patient informed consent are bet-

ter addressed than in the current haphazard 

system, which may rely on limited physician 

knowledge and disparate sources of informa-

tion ( 14). Indeed, under the program, physi-

cians, professional societies, patients, and 

advocacy groups would have access to orga-

nized data and drug information. Generated 

data could be a basis for FDA assessment of 

warnings and use limits of these drugs, as well 

as more effi cient identifi cation of drugs that 

need further testing. Grant funding for clini-

cal research would promote development of 

a knowledge base of off-label uses in orphan 

disease populations, again to the benefi t of 

provider knowledge and patient informed 

consent. This program will also provide an 

expanded opportunity to study these drugs 

and orphan diseases, a particularly chal-

lenging area for physician-scientists ( 14). 

Organized manufacturer monitoring and 

adverse-event reporting would allow FDA 

to more proactively to enact drug-safety 

measures if needed.

Appropriate off-label promotion and 

information-sharing for orphan diseases, 

by promoting and expanding the systematic 

collection of and access to data, could also 

increase the potential that reimbursement 

for off-label use would be approved by pub-

lic programs. This could lead to lower patient 

costs and increased access, as has occurred in 

the Medicare program for cancer drugs ( 26).

Drug manufacturers would also benefi t, 

including small companies that have devel-

oped many of these drugs but face substan-

tial financial issues. They would be able, 

legally, to increase awareness of and access 

to these drugs. This would remove large bar-

riers to investing in orphan drugs, both by 

reducing costs of entry due to discounted fees 

and increasing manufacturer revenues from 

drug sales. It could also lead to competition 

and to lower patient costs by facilitating mar-

ket entry of additional manufacturers, since 

exclusivity incentives (as in the ODA) would 

not apply. Manufacturers whose unapproved, 

off-label drug use in the program that proved 

successful could subsequently also access 

ODA incentives and full market approval to 

maximize returns for these drugs, or clinical 

trials–oriented accelerated approval ( 15).

The themes of this proposal can serve 

as an approach for developed countries to 

address the problem of uneven access and 

regulation of off-label drug use in orphan dis-

ease populations while improving efforts to 

monitor drug safety. For example, EU regu-

lators can adapt the Committee for Orphan 

Medicinal Products (COMP) to serve as the 

prime off-label program authority. COMP 

would then coordinate drug review, monitor-

ing, and oversight, by using established drug 

surveillance systems ( 24).

Manufacturers’ obligations and market-

ing content must be monitored to ensure 

program integrity. The policy and included 

drugs must be revisited so that stakeholders 

have up-to-date information. Through this 

system, better access, knowledge, and bene-

fi ts of off-label drug use can inure to orphan 

disease populations. 
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