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Orphan Drug Approval Takeaways From Recent FDA Data
By Omar Robles and Katherine Jones (January 14, 2022, 4:02 PM EST)

Several members of Congress have touted the Fairness in Orphan Drug Exclusivity
Act, passed by the U.S. House of Representatives in May,[1] as a bill that closes a
loophole in the Orphan Drug Act, or ODA.[2]

According to Rep. Madeleine Dean, D-Penn., the bill's primary author, the
legislation would, among other things, "boost competition in the marketplace and
drive down the cost of new medicines."[3]

Frank Pallone Jr., D-N.J., and Anna Eshoo, D-Calif., the Energy and Commerce
Committee chair and Health Subcommittee chair, respectively, stated that the bill Omar Robles
will close "a loophole that has been used to unfairly block generic drugs from
coming to market."[4]

However, it is unknown to what extent, if at all, generic drugs have been delayed
or deterred from the marketplace by the regulatory process created by the ODA. In
this article, we start to explore this allegation using publicly available records of
small-molecule approved orphan drugs.

The ODA has provided for the granting of a special status, commonly referred to as
"orphan designation" or "orphan status," that qualifies sponsors of a drug for
certain benefits from the federal government.[5] The ODA is often credited by Katherine Jones
researchers and policymakers alike for increasing the number of approved drugs

for the treatment of rare diseases.[6] Since 1983, the U.S. Food and Drug

Administration has awarded over 2,000 designations and approved hundreds of orphan-designated
drugs.[7]

A drug may receive initial marketing approval from the FDA with or without an orphan designation. A
drug that already has marketing approval without an orphan designation may subsequently receive
marketing approval for an orphan designation — hereafter referred to as orphan drug approval.
Moreover, a drug may receive marketing approval for multiple orphan designations.

Generally, new drugs that receive marketing approval are granted distinct exclusivities in the
marketplace.[8] In the case of small-molecule drugs — hereafter simply referred to as drugs —
competition from a generic version of a new drug is typically delayed until certain patents covering the
new drug expire, are declared invalid, or until there is mutual agreement of the patentee and the



generic manufacturer.[9]

Upon marketing approval, an orphan drug is awarded seven years of exclusivity — referred to as orphan
drug exclusivity or ODE — from "the same drug ... for the same use or indication" unless the subsequent
drug is "clinically superior to all previously approved same drugs for the same use or indication,"
according to recent FDA guidance on orphan drug regulations.[10]

Consequently, the ODE has the potential to delay generic competition if it extends the new drug's
exclusivity beyond the generic's entry date but for the orphan drug approval.

For the purposes of our analysis, we limit the data to drugs that received marketing approval for at least
one orphan designation between 1990 and September 2021. Moreover, since a drug may receive
multiple marketing approvals for distinct orphan designations, our analysis in this article focuses on the
first orphan approved designation.

Our analysis is based on a dataset downloaded from an FDA searchable database on orphan drug
approvals.[11] The dataset includes, among other things, information on a drug's orphan designation
date, marketing approval date, orphan designation status — limited to designated or approved for our
purposes — and orphan designation.

We cross-referenced the list of orphan drugs against the FDA's publications, commonly referred to as
the Orange Book and the Purple Book,[12] which list all FDA-approved small-molecule drugs and FDA-
licensed large-molecule drugs, to determine an orphan drug's molecule size.[13][14]

Analysis

First, we find that the number of drugs receiving initial orphan drug approvals has increased steadily

over time. Figure 1 shows that fewer than five initial orphan drug approvals occurred each year between
1995 and 2000, but 25—-35 new orphan drug approvals have occurred each year since 2017.

Figure 1. Initial orphan drug approvais by year
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Motes: [1] Excludes 1 drug with orphan drug approval before 1995, [2] Based on year of initial erphan
drug approval.



Since each new orphan drug approval is accompanied by seven years of ODE, the number of orphan
drugs with ODE at a given time has similarly increased, as shown in Figure 2. Indeed, as of September
2021, at least 170 orphan drugs maintain ODE — all drugs approved since 2014. The relevance of this
analysis is underscored by the growth of orphan drugs' prevalence over time.

Figure 2. Cumulative ODE
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Motes: [1] Excludes 1 drug with crphan drug approval before 1995, [2] Based on year of initial orphan drug
approval. [3] ODE estimated as 7 years from initial orphan drug approval. Some orphan drugs may obtain
additional marketing approvals for orphan designations which would increase their time with ODE.

However, among drugs receiving initial orphan drug approval, not all receive marketing approval for an
orphan designation simultaneously with initial marketing approval. Drugs may receive marketing
approval for an orphan designation after initial marketing approval or post-nondisclosure agreement
orphan drug approval.

Figure 3. initial orphan drug approvals coinciding with initial marketing approval
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Notes: [1] Excludes 1 drug with orphan drug approval before 1995. [2] Based on year of initial crphan drug
approval. [3] "Simultanecus” approvals received initial orphan drug approval on same day as initial
marketing spproval.



Figure 3 shows initial orphan drug approvals from Figure 1, now separated by whether the first — and
only in some cases — orphan drug approval was granted on the same day as initial marketing approval
or after. In 2019, approximately 21.5% of all initial orphan drug approvals were granted to drugs that
had already received marketing approval.

Across all years, 87.5% of initial orphan drug approvals were granted on the same day as initial
marketing approval.

Within post-NDA orphan drug approvals, there is some variance in the time between initial marketing
approval and initial orphan drug approval. Some initial orphan drug approvals may be granted soon after
initial marketing approval — e.g., within the same year — while others may be approved substantially
later.

Figure 4 shows how the timing of these post-NDA initial orphan drug approvals has changed over time.
Earlier post-NDA orphan drug approvals predominately received initial orphan drug approval three and
six years after initial marketing approval.

However, beginning in 2010, many post-NDA initial orphan drug approvals occurred sooner, within three
years of initial marketing approval. There has also been an increase in initial orphan drug approvals for
much older drugs since 2006 — in most years 2010 to 2021, half or more of initial orphan drug approvals
have been for drugs whose initial marketing approval occurred six or more years prior.

The share of post-NDA initial orphan drug approvals corresponding to the three-to-six year window is
now small, despite that time difference being more typical in earlier years.

Figure 4. Time to initial orphan drug approval after initial marketing approval

Years
[T TC B

—_

0 II IIII I I i

1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021

m=3years w3-Byears mB+years

Motes: [1] Excludes 1 drug with orphan drug approval before 1535, and drugs which received initial
orphan drug approval on same day 2= initial FDA marketing approval. [2] Bazed on year of initial
ogrphan drug approval.

One complicating factor related to the ODE is that it may or may not overlap with other forms of
exclusivity.



For example, when a drug that has a new chemical entity — i.e., the active moiety has not been
previously approved by the FDA under Section 505(b) of the Federal Food, Drug and Cosmetic Act — is
approved by the FDA, the application is referred to as a Type 1 submission. Hereafter these are referred
to as Type 1 drugs.

At this point, the drug is entitled to five years of new chemical exclusivity, or NCE. This means the FDA is
barred from accepting an abbreviated new drug application or Section 505(b)(2) application for a drug
containing the same active moiety, regardless of whether the drug also receives ODE.[15]

If a Type 1 drug receives initial orphan drug approval on the same day as initial marketing approval, the
NCE and ODE for the drug will overlap for the first five years, with two additional years of ODE to follow.
However, drugs that have a gap between their initial approval and initial orphan drug approval can
receive as much as 12 years of various forms of exclusivity — five from NCE, and an additional seven
from ODE.

In Figure 5, we show the total years of NCE and ODE — i.e., exclusivity — for Type 1 drugs that received
at least one orphan drug approval. Each dot represents one or more Type 1 drugs that also received
orphan drug approval, and they are plotted based on the drug's initial marketing approval year — see
the horizontal axis.

The blue box shows the initial five years of NCE from the drug's initial approval as a Type 1 drug, and the
blue bars show the seven years of ODE from the drug's approval for an orphan designation.

For example, in 1999, one or more drugs received initial marketing approval and initial orphan drug
approval in the same year. The 1999 bar extends only two years beyond the blue box, showing a total of
seven years of exclusivity for that year's orphan drugs.

Figure 5. Years of NCE and ODE by year of initial marketing approval for Type 1 drugs
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of MCE after initial marketing approval for Type 1 drugs. Blue bars represent 7 years of ODE after initial orphan drug
approval. [3] Based on year of initial marketing approval. [4] Some drugs may obtain additional erphan drug
approvals which would increase the time with ODE. [5] Limited to Type 1 drugs.



This chart highlights the potential for extended exclusivity for drugs whose initial orphan drug approval
occurs after initial marketing approval. For example, Figure 5 shows that one or more Type 1 drugs that
received initial marketing approval in 1996 had NCE until 2001.

However, at least one drug received initial orphan drug approval in 2001, granting ODE until 2008. For
Type 1 drugs with an initial orphan drug approval just shy of completing the NCE, the total length of
exclusivity comes quite close to the maximum 12 consecutive years.

In our analysis, five distinct Type 1 drugs received initial orphan drug approval between three and five
years after initial marketing approval.

If pharmaceutical companies were both intent and successful in leveraging ODE to prolong exclusivity,
we might expect to see high numbers of initial orphan drug approvals on or around the time that NCE
ends for Type 1 drugs, but the five examples mentioned above are the only cases between 1995 and
2021 where this occurs.

For the vast majority of Type 1 drugs in this time — 190 of 216 — initial orphan drug approval coincides
with the drug's initial marketing approval, giving the drug only two additional years of orphan exclusivity
relative to NCE.

Conclusions

Overall, recent trends suggest that more and more pharmaceutical companies are pursuing marketing
approvals for orphan drug designations. We found that initial orphan drug approvals are not
systematically leveraged to extend drugs' exclusivity — on the contrary, the vast majority of initial
orphan drug approvals are granted on the same day as a drug's initial marketing approval.

This early start to orphan drug approval means that the ODE is likely to overlap with other forms of
exclusivity.

We examined the specific case of Type 1 drugs and did not find evidence that pharmaceutical companies
were both intent and successful in leveraging ODE to prolong exclusivity. For the vast majority of Type 1
drugs that we examined — 190 of 216 — initial orphan drug approval coincides with the drug's initial
marketing approval, giving the drug only two additional years of orphan exclusivity relative to NCE, just
one type of exclusivity available to new drugs.

We also recognize that some drugs pursue multiple orphan designations, which could potentially
prevent generic entry longer than our analysis would suggest. While we hope to explore that inquiry
with further research, these findings are encouraging in that they suggest initial orphan drug approvals
are often granted at the time of initial marketing approval, if not commonly soon after, and are not
pursued later solely to deter generic entry as some may allege.
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