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Novel drugs often mean new treatment options and advances in health care for
humanity. This study, which delves into the trends of drug approvals by the FDA in the last
decade, from CY 2013 to 2022, is of significant importance to the medical community and
policymakers in the pharmaceutical industry. US-FDA's free, open-source, online database for
new drug approvals from 2013 to 2022 was used. US-FDA new drug approvals were analysed
from 2013 to 2022 based on their numbers and impact, innovation, access, and predictability.
The total number of drugs approved from 2013 to 2022 was 428 (average of 43 novel drugs/ year).
40% were first-in-class drugs. Access to novel drug approvals: 87% were first-cycle approvals,
and 72% were approved in the US before other countries. Drug approval statistics: 26% priority
reviews, 12% breakthrough approval, 16% fast track approval and 12% expedited approval
among novel drug approvals. An impressive 98% of novel drug approvals successfully meet
the PDUFA review goal dates, showcasing the effectiveness of the approval process. The most
common drug class was anticancer drug (26%), and the most common administration route
was oral (86%). One hundred two drugs have been approved with black box warnings, and 25
FDCs were approved from 2013 to 2022. The novel drug approvals during CY 2013-2022 were
of high quality, as evidenced by their high impact, good access, and high predictability. Our
study provides a comprehensive insight into FDA-approved drugs, offering valuable information
to the medical community and policymakers in the pharmaceutical industry.
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Since its establishment in 1930, the Food
and Drug Administration (FDA) has ensured the
safety and efficacy of drugs. The 1962 amendments
to the Food, Drug, and Cosmetic Act (FDCA)
standardized the evaluation of new drugs through
well-controlled studies. In 1987, the FDA formed
two agencies: the Center for Drug Evaluation and
Research (CDER) and the Center for Biologics
Evaluation and Research (CBER). CDER serves
as a consumer watchdog, promoting innovation

and improving patient care for thousands of
medications! It also regulates both prescription
and over-the-counter drugs, including biological
treatments and generic drugs.? Every year, the
CDER approves many novel biological and
pharmaceutical products. Some drugs/products
have yet to be utilised in clinical settings. While
others, which are related to or similar to the
previously approved drugs and products, compete
with them in the market. Some medications are
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classified as new molecular entities (NMEs)
during FDA reviews. These often contain active
ingredients not previously approved by the FDA,
either as individual drugs or in combination
products. These products frequently provide
patients with critical novel treatments.* CBER
regulates biological products for human use under
federal laws like the Public Health Service Act
and the Federal Food, Drug, and Cosmetic Act.
It ensures these products are safe, effective, and
accessible to those in need while educating the
public on their proper use* FDA regulates the
vast majority of products that account for 25%
of all consumer expenditure in the US.*> The cost
of research and development (R&D) has been
increasing steadily over time on a logarithmic
scale, doubling every nine years. This has led to
an increase in the price of developing novel drugs.
It has been noted that between CY1997 and 2011,
the cost of each new pharmaceutical launched to
the market averaged at least 4 billion US dollars,
ranging from 3.7 billion to 11.8 billion.® Drug
development costs have significantly increased as
a result of the focus on clinical trials to evaluate
the effectiveness and safety of new medications.
In the ten years between 1994 and 2003, the FDA
approved an average of 34 novel drugs annually.
From 2004 to 2011, this average increased to
slightly over 26. The annual average from CY
2012 and CY 2018 was 40 new drugs yearly. This
shows that the pace of innovative drug approvals
stagnated until 2011, when it began to increase.’
The revisions of the Prescription Drug
User Fee Act (PDUFA) and the introduction of new
legislation are the two most important reasons that
FDA standards for drug approval have changed.
Two approaches are observing a current trend
of speedy and rapid drug approvals and creating
an atmosphere that favours new drug approvals.
Examining trends in the FDA’s approval of novel
drugs during the preceding ten years (CY 2013—
2022) can help us determine the causes of those
trends. Since important regulatory authorities are
adopting and approving novel drugs, primary care
physicians want to be informed about them.

MATERIALS AND METHODS

The source of our study data was the US
FDA’s free, open-source, online database for novel
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drug approvals from 2013 to 2022. A literature
search was also conducted using electronic
sources such as PubMed, clinicaltrials.gov, and
the Cochrane database to find more drug-related
information. The yearly report from the CDER
contains a list of all the new drugs authorised during
a specific year. The following criteria were used to
categorise all of the pharmaceuticals included in
the drug summary for the relevant year: Number of
drugs approved annually, first cycle approval, first
in class, first approval in the USA, PDUFA target
date met, number of drugs approved for treatment,
prevention, or diagnostic. We have also categorised
the drugs based on routes of drug administration,
pharmacological class, kind of approval received
(or a combination of expedited approvals), and the
number of FDCs and medications with black box
warnings. Repurposed drug with new therapeutic
indications were excluded from the study. The data
was entered into MS Excel 2007 for tabulation and
analysis. Our thorough research methods and use
of descriptive statistics ensure the reliability and
validity of our findings.

RESULTS

Total drug approvals

During the calendar year 2013-2022, the
US FDA approved 428 drugs, averaging 43 novel
drugs per year. The maximum number of drugs was
approved (N=59) in 2018, followed by (N=53) in
2020 and (N=50) in 2021. The lowest number of
drugs was approved in 2016 (N=22), followed by
2013 (N=27) and 2022 (N=37). Figure 1(a) shows
the treads from the previous ten years.
First cycle approval

Out of 428 approved drugs, 374 (87%)
were first-cycle approvals in this time interval,
with an average of 37 drugs per year. The CY 2016
and 2018 saw the highest percentage of first-cycle
approvals (95% of all approved drugs), while 2022
and 2014 saw the lowest percentage (76% and
74%, respectively). Figure 1(a) depicts the trend
of first-cycle approval.
The Prescription Drug User Fee Act (PDUFA)
target date met

On analysis, from 2013 to 2022, the
evaluation of innovative drug approvals showed
that 418 medicines, or 98% of total approvals,
met or exceeded PDUFA goal dates. The highest
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percentage was 100% in 2013, 2018, 2019, and
2020, while the lowest was 91% in 2017.Figure
1(b) displays the pattern of PDUFA goal dates
achieved yearly.
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First in Class drugs

Out of a total of 428 drugs approved in the
last 10 years, 172 (40%) belong to the first-in-class
category. The maximum number of drugs that were
approved first in class in CY 2021 and CY 2022 was
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Fig. 1a. Total drug approval and first cycle approval in last 10 yrs
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54% each year, while the minimum was 32% each
year in 2017 and 2018. The pattern of first-in-class
drugs year-wise is shown in Figure 1(b).
First approval in USA before other countries
From 2013 to 2022, the number of drugs
approved in the USA before other countries was
308 (72%). In 2016, a maximum of 86% of drugs
were first approved in the USA, followed by 2017
(78%), while the minimum in CY 2014 (61%)
and 2015 (62%), respectively. The pattern of first
approval in the USA is shown in Figure 1(b).

SHUKLA & MISRA, Biomed. & Pharmacol. J, Vol. 18(3), 1863-1873 (2025)

Drug approval statistics

On average, 12% (N=122) of novel
drugs received breakthrough approval, while 16%
(N=155) received fast-track approval. Similar to
this, over the past ten years, 12% (N=122) received
expedited approval, 26% (N=258) received priority
approval, and 28% (N=280) received accelerated
approval. Table 1 provides each year’s approvals
(precise number and percentage).

Table 1. Trends of new drug approval in last 10 yrs

Sr Year Fast Track Breakthrough Accelerated Priority Expediated
No (Total Approval Therapy Approval Review Review
Approved) N (%) N (%) N (%) N (%) N (%)
1 2013 (27) 10 (37) 03 (11) 02 (07) 10 (37) 13 (48)
2 2014 (41) 17 (41) 09 (22) 08 (20) 25 (61) 27 (66)
3 2015 (45) 14 (31) 10 (22) 06 (13) 24 (53) 27 (60)
4 2016 (22) 08 (36) 07 (32) 06 (27) 15 (68) 16 (73)
5 2017 (46) 18 (39) 17 (37) 06 (13) 28 (61) 28 (61)
6 2018 (59) 24 (41) 14 (24) 04 (7) 43 (73) 43 (73)
7 2019 (48) 17 (35) 13 (27) 09 (19) 28 (58) 29 (60)
8 2020 (53) 17 (32) 22 (42) 12 (23) 30 (57) 36 (68)
9 2021 (50) 18 (36) 14 (28) 14 (28) 34 (68) 37 (74)
10 2022 (37) 12 (32) 13 (35) 06 (16) 21 (37) 24 (65)
(428) 155 (36) 134 (28) 73 (17) 258 (57) 280 (65)
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Fig. 3. Number of FDCs and drugs with box warning approved in last 10 yrs
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Table 3. Summary of routes of drug administration of the approved drugs in last 10 yrs

Sr  Routes of drug 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
No administration

1 Oral 17 19 26 07 23 35 25 25 24 13
2 Intravenous 05 15 10 09 11 14 12 22 16 11
3 Intramuscular — — 01 — — 01 01 — 02 01
4 Subcutaneous 02 04 08 03 08 07 06 04 08 06
5 Intradermal 01 — — — — — — — — —
5 Inhalational 02 01 — — — — — — — 01
6 Topical 01 01 — 02 02 02 02 03 — 03
7 Others — 01 02 — 02 — — —

Drug pharmacological class

The most common drug class was
anticancer drugs, which constituted 26% (N=111),
followed by antimicrobial drugs, 14% (N=61),
and drugs acting on CNS (13%) over the past
ten years, respectively. Table 2 shows different
pharmacological classes of drugs over the past ten
years.
Routes of drug administration

Over the past ten years, 214 drugs (86%)
have been approved by oral routes. Similarly, other
common routes of drug administration were the
intravenous route (N=125;29%) and subcutaneous
route (N=56;13%). Table 3 shows routes of drug
administration.
Number of FDCs approved

Over the last ten years, 25 FDCs were
approved, with a maximum of 3 in CY 2014, 2015,
2017, and 2022. Figure 2 shows the trends of FDC
approval in the last ten years.
Drugs with black box warning

A total of 102 drugs have been approved
with a black box warning, with the maximum
number of drugs in CY 2015 (N=15) followed by
2017 (N=13) and 2022 (N=12), respectively, as
shown in Figure 2.

DISCUSSION

A well-coordinated, multidisciplinary
approach is taken in approving a drug through
CDER. CDER carefully considers the benefits and
risks of a proposed treatment before it approves a
drug. Additionally, they must agree on the target
patient population, the use, the labelling, and other
relevant factors. This complexity requires the

CDER to act as a unit. It is also essential to consider
stakeholders’ opinions outside CDER and FDA.
Scientists, patients, patient advocates, company
representatives, academics, and other community
members participate in the drug development
and review. The knowledge and suggestions
they provide are carefully considered. In order to
improve and speed up the drug review process,
CDER utilised several regulatory strategies. This
strategy improves adaptability, efficiency, and
relationships between CDER employees and drug
developers. These approaches meet the FDA’s
stringent safety and efficacy requirements while
often shortening review times and facilitating
access to new therapies for patients with critical
illnesses. This is especially true in situations where
there are no suitable alternatives.**

Data from various studies shows that
between 1994 and 2003, the FDA approved an
average of 37 new drugs annually. In the next
eight years after that, from 2004 to 2011, this
average was decreased to 26. From 2012-2018, 40
new drugs on average per year were approved.”®
Our study concluded that from CY 2013 to 2022,
an average of 43 new drugs were approved per
year. This shows that the pace of innovative drug
approvals stagnated until 2011 when it began to
increase, and the trend continues.” The decrease in
good quality industry applications and a general
drought in industry labs led to low drug approvals.
At the same time, the increase in trend after 2011
may be because the US FDA has lowered some
approval standards - particularly for cancer drugs
and speeded up many of its reviews.’ The increase
in new pharmaceuticals is also attributed to new
leadership at the FDA and better guidance for
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businesses regarding the information that must
be included in a new drug application.'” About
374 (87%) of the 428 medicines approved in the
previous ten years were first cycle approvals,
averaging 37 drugs per year. The high percentage
of first-cycle approvals shows strong collaboration
between CDER and drug developers. Therefore,
applications must include all necessary data for
thorough review.'

About 418 (98%) drugs achieved or
exceeded PDUFA goal dates for application
evaluation throughout the CY 2013-2022 study
period. The Food and Drug Administration Safety
and Innovation Act (FDASIA) was enacted in
2012 and was in effect from 2013 to 2017. The
Food and Drug Administration Reauthorization
Act (FDARA) is another law passed in 2017
and is in effect from 2017 to 2022. This new
legislation includes renewing the Prescription
Drug User Fee Act (PDUFA), which gives the FDA
the tools to keep the review process for human
drugs and biologics predictable and effective.'"!?
PDUFA VI encourages the creation and use of
21st-century regulatory science, which aids in
advancing medical innovation. It enhances the
FDA’s biomarker qualification pathway, establishes
a dedicated approach to better use biomarkers as
surrogate endpoints in drug development, and aids
in the rapid, practical regulatory evaluation of novel
drugs. It examines how real-world evidence can be
used to govern regulatory decisions. Furthermore,
it makes it easier to apply cutting-edge clinical
trial techniques to boost the effectiveness of the
medication development process."

According to the United States Food and
Drug Administration (FDA), first-in-class (FIC)
refers to newly approved drugs with an innovative
mechanism of action distinct from already available
treatments at the time of approval by the FDA’s
CDER. FIC drugs provide fresh therapeutic
possibilities for the management of illnesses that
were previously incurable.'* About 40% of the
428 medications approved in the last ten years
fell into the first-in-class category. Thus, overall,
172 first-in-class drugs were approved during
the study period from 2013-2022, offering new
treatment options that were previously unavailable
to us. Therefore, first-in-class medications have
an effect by making distinctive contributions to
public health. Another way to gauge access is to
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look at which country approves new drugs first:
the US or the rest of the world. Although there
are significant differences between the FDA’s
regulatory procedures and those of regulatory
bodies in other countries, comparing approval rates
in those nations provides a different indicator of the
effectiveness of approval-'* Drugs first approved in
the United States between CY 2013 and CY 2022
were 308 (72%). Before any other country, the US
offered these cutting-edge therapeutic alternatives.

The United States Food and Drug
Administration (FDA) offers four programmes
that can be used individually or in combination
to hasten the availability of drugs and therapeutic
biologics. Priority reviews are a method of
assigning personnel and resources to encourage
access to innovation. Every application is subject
to the designation of the FDA View. Instead of
the ten months required for ordinary assessment,
applications are reviewed in 6 months when given
priority.'® As a result, quicker access to more
cutting-edge drug treatments was encouraged
without sacrificing clearance requirements. Our
study showed that 258 novel drugs (26%) were
prioritised in this period.

Fast Track is designed to hasten drug
development and review for treating critical
diseases and unmet medical needs. Novel drugs
can be given fast-track approvals if they satisfy
the following conditions: First, drug developers
should frequently meet with the FDA to review
the drug’s development strategy and ensure
the proper evidence is collected to justify drug
approval. Second, instead of waiting until every
section of the New Drug Application (NDA) has
been reviewed before the entire application can be
examined, rolling review allows pharmaceutical
companies to submit complete Biologic Licence
Applications (BLA) or New Drug Applications
(NDA) for FDA review. Usually, BLA or NDA
review does not start until the pharmaceutical
company applies to the FDA.'" If a drug no longer
satisfies the criteria for classification, the FDA may
revoke this designation.'® From 2013 to 2022, 155
(16%) novel drugs received fast-track approval.

The designation of a drug as a
“breakthrough therapy” is intended to speed up
the development and review of that drug for
treating a serious condition when preliminary
clinical evidence suggests that the drug may
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significantly outperform current therapies on one
or more clinically significant endpoints. A drug
labelled “Breakthrough Therapy” qualifies for
every fast-track designation with intensive advice
on a productive drug development programme,
starting in Phase 1. Senior officials/managers are
involved in the organisation’s commitment.'” In
our study, 12% (N=122) of novel drugs received
breakthrough approval. Realising that it can take
some time to determine if a drug produces the
desired clinical benefit, the FDA implemented the
accelerated approval regulations in 1992. These
rules permitted the approval of drugs for critical
condition that met an unmet medical need based
on a surrogate outcome. Faster FDA approval of
these drugs was made possible by using a surrogate
endpoint.'” In the last ten years. 28% (N=280) of
novel drugs received accelerated approval.

Although our analysis evaluated expedited
programme use at the indication level over ten years,
there needed to be more than a direct comparison
with existing literature. Nevertheless, our findings
are generally in line with findings from earlier
studies. Priority review is the initiative utilised the
most frequently, and accelerated approval is the
programme used the least frequently, according to
our observations, which are consistent with other
studies.'*?!

The most prevalent pharmacological drug
class during the past ten years has been anticancer
drugs, which account for 26% (N=111), followed
by antibacterial drugs at 14% (N=61), and drugs
acting on the central nervous system at 13%
(N=55). Cancer therapies produced more Track,
expedited, and priority approvals between 2000
and 2017 than any other treatment modality.?***%
This statistic is particularly intriguing given
that oncology accounted for most new drug
approvals. Their recent approval rate may have
been influenced by the ongoing need for cancer
therapies and their demonstrated track record for
getting accelerated approval (based on surrogate
endpoints).?

The oral drug administration (50%)
contributes the most to pharmaceutical drugs
approved overall, followed by intravenous injection
(29%) and subcutaneous delivery (13%). The results
of our investigation were in agreement with that of
Zhong H et al.”” The finding shows that oral drug
administration is still the most desirable method
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due to high patient compliance and simplicity
of use. It may be because oral administration,
which includes practically all dose forms, such as
solution, suspension, emulsion, powder, granule,
capsule, tablet, and so on, has greater formulation
design flexibility than other administration routes.”’
In the last ten years. A total of 25 FDCs have been
approved. According to a different survey, 145
FDCs were issued between 1980 and 2012, with
an average of 45 FDCs being approved annually.
According to this analysis, there were 12 FDC
approvals in the 1980s and 59 in the 2000s.%®
Pharmaceutical companies market fixed-dose
combination (FDC) drugs just before generics of
individual components are released to extend their
patent and marketing exclusivity.?® After receiving
initial regulatory approval, the FDA uses several
methods to enhance drug safety, including safety
communications, label modifications, and boxed
warnings (BBWs). BBWs are crucial warnings that
inform patients and healthcare professionals about
serious adverse reactions, preventive measures to
reduce risks, and limitations for the safe use of
prescription medications.”? Most drugs (N=15)
were approved with a black box warning in 2015,
followed by N=13 in 2017 and N=12 in 2022.
Similar to this, 111 BBWs were issued for drugs
available on the US market from January 2008 to
June 2015.%° A post-marketing BBW may be issued
years after initial regulatory approval, and drugs
approved with a BBW are more likely to receive
one after US-FDA clearance.?'*2
Strengths

We have objectively examined US-FDA
approval data from 2013 to 2022 to determine the
broad patterns. We gathered official documents’
approval data and examined their numbers under
various headings and trends objectively. The
created data analysis may be used for a longer
period in the future. Our study offers the first in-
depth analysis of US FDA-approved products and
a deep analysis of the technical barriers alongside
BBWs and FDCs during the study period.
Limitations

The study has some limitations. First,
we could not determine how many new drug
applications were rejected because we needed
access to FDA data. Additionally, we could not
study the clinical impact of documentation quality
throughout the years. Furthermore, we cannot
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examine any causal relationships between the use
of expedited programmes and drug approval or the
security and effectiveness of the drugs. Second, this
study did not evaluate the expedited programmes’
impact on medication development and licencing
times.

CONCLUSION

FDA'’s current strict yet practical and
need-based system of drug approvals is an essential
step in facilitating quick drug development. The
FDA should embrace unique strategies that will
inspire the industry in order to support the study and
development of novel chemicals or medications that
can significantly improve upon already available
ones. The Prescription Drug User Fee Programme
Act (PDUFA) VII, the Biosimilar User Fee Act
(BsUFA) 111, and other FDA user fee programmes
were approved by Congress in September 2022.
These initiatives support the agency’s mandate to
promote public health by providing crucial funds to
evaluate medicinal items. The results indicate that
this tendency is likely to persist. Awareness of new
drugs among primary care physicians is critical,
as they have previously prescribed these agents.
From 2013 to 2022, the quality of novel drug
approvals has been high, indicated by their impact
and accessibility. Our study overviews United
States FDA-approved drugs and highlights two
trends: faster drug approvals and an environment
that supports new approvals. Examining trends
in the FDA’s approval of novel drugs during the
preceding ten years (CY 2013-2022) can help us
determine the causes of those trends. Additionally,
since they are adopting and approving these novel
drugs due to key opinion leaders, primary care
physicians want to be informed about them.
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