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The life sciences innovation ecosystem has continued to evolve and expand as 
industry adapts to a complex and dynamic range of geopolitical, technological 
and social uncertainties, and investment continues to flow into the sector. 
Innovative science has also grown in parallel, as evidenced by an increasing 
proportion of novel therapeutic modalities in clinical trials and by innovative 
products receiving regulatory approval and reaching patients — with multiple 
important cell and gene therapy drugs having achieved recent success, 
alongside new options for historically challenging indications. Despite these 
advances, improving the efficiency of R&D remains an important objective for 
biopharmaceutical companies and significant opportunities exist to reduce 
medicine development times and increase probabilities of success.

This report assesses the trends in R&D funding, clinical 
trial activity, and new drug approvals and launches. It 
also examines the efficiency and productivity of clinical 
development, using a refreshed Clinical Program 
Productivity Index, while also providing insights on 
contributing factors and enablers. Operationally 
addressable cycle time components are investigated 
by examining clinical trial timelines in the broader 
context of a typical medicine development program, 
demonstrating critical within- and between-trial 
components that can be targeted to accelerate 
development. The continued significance of emerging 
biopharma companies and of geographical shifts in 
clinical trial activity are revisited throughout.

The research included in this report was undertaken 
independently by the IQVIA Institute for Human 
Data Science as a public service, without industry or 
government funding. The analytics in this report are 

based on proprietary IQVIA databases and/or third-party 
information. No proprietary sponsor trial information  
is presented.

The contributions to this report from Taskin Ahmed,  
Lucy Haggerty, Srinidhi BC, Tanya Bhardwaj,  
Chris Bamford, Rachael Fones, Julia Kern, Bhagyashree 
Nawar, Urvashi Porwal, Jamie Pritchett, and dozens of 
others at IQVIA are gratefully acknowledged.

 
Find Out More

If you wish to receive future reports from the IQVIA 
Institute for Human Data Science or join our mailing list, 
visit iqviainstitute.org. 

MURRAY AITKEN
Executive Director 
IQVIA Institute for Human Data Science

Introduction

©2025 IQVIA and its affiliates. All reproduction rights, quotations, broadcasting, publications reserved. No part of this publication may be reproduced or 
transmitted in any form or by any means, electronic or mechanical, including photocopy, recording, or any information storage and retrieval system, without 
express written consent of IQVIA and the IQVIA Institute.

Global Trends in R&D 2025: Progress in Recapturing Momentum in Biopharma Innovation

REFERENCING THIS REPORT
Please use this format when referencing content from this report:
Source: IQVIA Institute for Human Data Science. Global Trends in R&D 2025: Progress in recapturing momentum in biopharma innovation.  
March 2025.Available from www.iqviainstitute.org



Table of Contents
Overview	 2

R&D funding	 5

Clinical trial activity	 14

New drug approvals and launches 	 36

Clinical development productivity	 51

Productivity enablers	 72

Notes on sources 	 86

Methodologies 	 87

References 	 89

About the authors 	 90

About the Institute 	 92



Overview
R&D FUNDING

Biopharma funding levels in the past year continued to 
increase following the post-pandemic rebound of 2023, 
with growth contributions coming from IPOs, follow-on 
funding, and other public and private sources. Excluding 
the 2020 and 2021 heights seen during the pandemic, 
funding reached a 10 year high of $102Bn in 2024  
— a substantial increase on the 2023 figure of $71Bn.

In contrast, the volume of R&D deals between 
pharmaceutical companies declined in 2024, continuing 
the downward trend that began in 2022. More than half 
of the 1,016 deals made in 2024 were between emerging 
biopharma (EBP) companies, with the majority of the 
remainder involving EBP deals with larger companies. 
Partnerships between larger companies remained 
relatively rare, accounting for just over one in ten R&D 
deals. The volume of M&A deals also declined between 
2023 and 2024, but the median value of these deals 
increased dramatically from $153Mn to $405Mn, with 
about half of the 2024 deals in the $1Bn to $5Bn range. 
Most international R&D M&A and licensing deals 
involving a China-headquartered company were focused 
outwards (71 of 73 deals), with an international partner 
acquiring or in-licensing R&D from China, and the 
relative importance of these outward China deals has 
broadly increased over time.

Total R&D expenditure of large pharmaceutical 
companies continued to increase in 2024, both in 
absolute terms (reaching $190Bn, up from $163Bn in 
2023) and as a percentage of sales, exceeding 25%  
for the first time.

CLINICAL TRIAL ACTIVITY

The total volume of clinical trial starts stabilized in 
2024 after the year-on-year declines seen in 2022 
and 2023, reaching 5,318 — a number remarkably 
similar to the 5,316 pre-pandemic count in 2019 and 
slightly above the 5,302 total of 2023. The short-term 
volatility introduced by COVID-19 trials since 2019 has 
been partly counterbalanced by increasing trials from 
China-headquartered companies and recent uplifts from 
EBP and larger companies, especially in Phase I.

EBP companies continued to account for a majority of 
trial starts, up from 56% in 2019 to 63% in 2024, although 
this proportion was slightly below that of 2023 (65%). 
Meanwhile, the collective contributions of the largest 
pharmaceutical companies accounted for only 26% 
of trial starts in 2024 — slightly up on the 2023 figure 
of 25%. Although large pharma trial starts were most 
prominent in Phase III (at 30% of trials in 2024), EBP trials 
starts still accounted for the majority in this phase (56%).

U.S.-headquartered companies continued to account for 
the majority of trial starts in 2024, increasing from a 33% 
share in 2023 to 35% in 2024. Despite the dramatic long-
term increase in the contribution of China-headquartered 
companies to trial starts, their share of trial starts did not 
change between 2023 and 2024, remaining at 30% — but 
with over 80% of these trials involving sites only in China. 
European companies accounted for a further 21% of trial 
starts in 2024, continuing the region’s gradual long-term 
decline in this metric.

Oncology trial activity has increased the most since 2019 
and remains the most prominent therapeutic area, with 
obesity trials also showing a dramatic recent increase. 

Total R&D expenditure of large 
pharmaceutical companies 
continued to increase in 2024, 
both in absolute terms (reaching 
$190Bn, up from $163Bn in 2023) 
and as a percentage of sales, 
exceeding 25% for the first time.
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Novel mechanisms have gained prominence in oncology, 
with antibody-drug conjugates, cell and gene therapies 
and multi-specific antibodies collectively accounting for 
35% of oncology trial starts in 2024. The small molecule 
share of trial starts has continued to decline across 
therapeutic areas.

NEW DRUG APPROVALS AND LAUNCHES

A total of 65 novel active substances (NAS) launched 
globally in 2024, a decline on the 2023 figure of 80 
but still higher than in the pre-pandemic period. 
The cohort of launches in 2024 included the first 
new mechanism of action in schizophrenia in over 
30 years, the first therapy of metabolic dysfunction-
associated steatohepatitis (MASH), four treatments for 
rare neurological diseases, and seven non-oncology 
hematology drugs — including two gene therapies.

The U.S. was the most-common first-launch country. 
While 110 of the NAS launched in the U.S. since 2020 are 
not yet available in Europe, only 14 European launches 
are not yet available in the U.S. Nearly 60% of new U.S. 
launches were first-in-class, including ten oncology 
medicines — of which two were cell therapies and 
three were bispecific antibodies. EBPs originated 85% 
of U.S. launches and the majority of these were also 
EBP-launched (63% were both EBP-originated and EBP-
launched). Over three quarters of the 2024 drug cohort 
were launched more than 10 years after first patent 
filing, with a median interval of 14 years.

In the last five years, China has reduced its median 
launch lag (time between first global launch and launch 
in China) to 3.7 years while the contribution of global 
launches to China declined only slightly, from 119 in 
2015-19 to 112 in 2020–24. The volume of China-only NAS 
launches however increased dramatically over the same 
period, from 9 in 2015–19 to 76 in 2020–24.

CLINICAL DEVELOPMENT PRODUCTIVITY

The IQVIA Institute’s refreshed Clinical Program 
Productivity Index (CPPI) examines clinical development 
productivity based on a combination of trial and 

program parameters, where a program is defined 
as a unique combination of investigational drug and 
indication. The CPPI provides a composite metric of 
R&D program success rates, trial complexity, and trial 
duration. Clinical development productivity increased 
from 2023 to 2024, driven by an increase in Phase III 
success rates, which counteracted declining success in 
Phase I and Phase II and increasing trial durations.

Composite success rate (the end-to-end success rate 
from Phase I to approval) increased from 6% in 2023 to 
7% in 2024, driven by improvements in Phase III. This 
7% figure was equal to the corresponding five-year 
figure for 2020–2024, but lower than the 9% figure of the 
preceding five years. This long-term overall decline was 
reflected across small molecules and biologics, but with 
small molecule composite success rates particularly low 
in 2020-2024. The 6% success rate for small molecules 
in this period reflected meaningful phase success 
rate declines in Phase I, II and III. Within the biologics 
category, cell and gene therapies experienced an 
increase in composite success rate in 2020–2024 — albeit 
from a low 2015–2019 baseline — from 4% to 5%, driven 
by a large improvement in Phase III success.

Trial complexity remained broadly flat in 2024 overall, 
although underlying metrics were variable. Subjects and 
sites per trial increased — tending to increase complexity 
— while country and inclusion/exclusion criteria counts 
declined, opposing this effect. Endpoints per trial 
remained stable, despite historical prior increases.

A total of 65 novel active substances 
(NAS) launched globally in 2024,  
a decline on the 2023 figure of  
80 but still higher than in the 
pre-pandemic period. 
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While retaining the largest overall share, Western 
Europe’s contribution to global trial-country utilization 
fell by 12% between 2019 and 2024, while Central & 
Eastern Europe’s share fell by 28%. In contrast, North 
America country utilization increased by 7%, retaining 
second place in the global ranking. China’s share 
increased dramatically by 66% between 2019 and 2024 
to become the fourth-ranked region, only slightly behind 
the rest of Asia-Pacific combined (excluding China). 
Single-country trials were common — especially for EBPs 
— and were most-often conducted in the U.S. or China. 
Single-country trials accounted for 85% of EBP trials and 
63% of larger company trials.

Clinical trial timelines were impacted by increases in 
enrollment duration between 2021 and 2023, with 
median enrollment time increasing from 13 months to 
16 months over that period before stabilizing in 2024. 
Oncology has been a key driver of this trend, with 
median enrollment times consistently exceeding 25 
months. At an overall program level, inter-trial intervals 
collectively contributed 17 months to overall medicine 
development time based on 2024 data, representing an 
almost complete recovery from the pandemic-driven 
peak value of 32 months observed in 2022.

PRODUCTIVITY ENABLERS

A wide variety of dynamic external ecosystem factors 
are increasing pressure on — and creating opportunities 
for — sponsor companies. Rapidly increasing artificial 
intelligence adoption and capabilities, emerging science, 
economic challenges, social change, geopolitical 
issues — including trade disputes and conflicts, policy 
changes and regulatory developments are collectively 
increasing R&D complexity and uncertainty. Meanwhile, 
sponsor companies are continuing to employ a range of 
productivity enablers to positively impact speed, success 
rate and cost.

Artificial intelligence (AI) is rapidly gaining traction in 
R&D. Companies with a core focus on AI or machine 
learning sponsored or collaborated on at least 35 
new trial starts per year in 2022, 2023 and 2024, with 
their technology most commonly having contributed 
to the target or drug discovery activities behind the 
investigational study drug.

Novel trial designs provide important opportunities to 
accelerate R&D. Umbrella, basket, master, and adaptive 
protocols accounted for 19% of trials in 2024 —  
a higher proportion than in all previous years. Although 
the volume of remote, virtual or decentralized trials 
declined between 2023 and 2024, the most recent total 
was similar to pre-pandemic levels. This suggests that 
opportunities remain to capitalize upon pandemic 
learnings to increase ‘virtualization,’ where appropriate.

Ensuring that trial subjects are representative of the 
intended population is critical in ensuring that study 
findings are generalizable, but improving participation 
of underrepresented groups also offers an opportunity 
to increase enrollment. While representation of 
Black/African American patients in U.S. Phase III trials 
is above census levels, this is not the case for Hispanic 
inclusion — and representation varies by disease area.

Sponsor capabilities in successfully navigating regulatory 
submissions have been improving. The use of real-world 
data within R&D has provided important evidence 
generation opportunities, and real-world evidence was 
key to five FDA approvals in 2024. More broadly, fewer 
Complete Response Letters were received by sponsors 
in 2024 than in 2023, and clinical reasons were cited in 
fewer cases — implying that submission and evidence 
packages have improved considerably for companies 
with significant experience.
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•	 Biopharma funding levels increased dramatically to 
$102Bn in 2024, although the IPO value remained low.

•	 R&D deals between pharma companies fell 5% in 2024 
as the number of deals involving emerging biopharma 
companies (EBPs) declined.

•	 The median value of M&A deals doubled between 
2023 and 2024, reaching $405Mn, largely driven by 
increased deal volume and value in the $1Bn to  
$5Bn range.

•	 Oncology M&A accounted for 9 of the 27 deals above 
$2Bn in 2024, although the largest M&A deal was 
related to manufacturing capacity in obesity.

•	 Over 70 international M&A or licensing deals were 
made with China-based companies in 2024, mostly 
involving out-licensing to or acquisition by a U.S. or 
European company.

•	 Life sciences company AI/ML deals announced in 2024 
accounted for almost $10Bn in deal value.

•	 Radiopharmaceutical and RNA therapy deals have 
more than doubled in the past five years.

•	 Collective R&D expenditure by large pharma 
corporations increased from $163Bn in 2023 to $190Bn 
in 2024, reaching 25% as a percentage of sales.

R&D funding

R&D funding levels have increased again in 2024 after a steep decline 
from the peak years of 2020 and 2021. While the number of deals has been 
falling, high profile and high value deals indicate robust interest from 
investors and innovators in the next generation of therapies.
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•	 Biopharma funding activity in 2024 rebounded to 
$102Bn, up from $71Bn in 2023 and bringing the  
five-year total for funding to $486Bn, a stark  
contrast to the $282Bn in the prior five years.

•	 The overall funding level in 2024 was the third highest 
of the past decade, only trailing the early pandemic 
years of 2020 and 2021, and a second straight year of 
significantly increased funding.

•	 Follow-on funding represented 34% of five-year 
funding at $167Bn and was the strongest contribution 
type in 2024 with $46Bn, up from $26Bn in 2023. 
Follow-on funding increased by 77% and represented 
about 45% of biopharma funding in 2024.

•	 The nearly $7Bn in 2024 IPO value exceeded the nearly 
$4Bn of 2023 but remained at historic low levels.

•	 Private and public/other financing stayed consistently 
above pre-pandemic levels, with $24 and $25Bn 
respectively.

Exhibit 1: Biopharma funding levels US$Bn, 2015–2024

Notes: IPO means initial public offering; Follow-on refers to a public offering of shares after the initial offering; Public/other financings are when public 
companies receiving financing in some other way; Private means venture capital investments.

R&D FUNDING

Biopharma funding levels rebounded in 2024 despite a low number 
of IPOs

Source: BioWorld, Jan 2025.
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•	 Emerging biopharma companies (EBPs) — defined 
as those with less than an estimated $200Mn in R&D 
spend per year, including those ‘pre-commercial’ 
companies with no revenue as well as smaller 
emerging companies with up to $500Mn per year in 
annual revenue — have expanded their involvement in 
deals over the past five years, even as aggregate new 
deal numbers have declined for the last three years.

•	 Large and-mid-sized companies — those with more 
than $10Bn and more than $5Bn, respectively, in 
global revenue — were involved in 522 deals in 2019 
that involved other large and mid-sized or emerging 
companies, dropping to 434 in 2024.

•	 Those deals involving large and mid-sized companies 
were 45% of the 1,161 in 2019, but overall deal activity 
in 2024 dropped to 1,016 deals, with large and 
mid-sized companies representing only 41%. 

•	 The shifts in activity over the past five years have 
meant that 74% of all deal activity between these types 
of companies involves an emerging company, even as 
the activity between emerging companies without a 
larger firm now represent 66% of deals.

•	 The rising independence of emerging biopharma 
companies in recent years started to shift in 2021 as 
the share of deals involving larger companies jumped 
from 29% in 2021 to 35% in 2022 and has stayed at the 
same share since.

Exhibit 2: Number of deals by company segment, 2019–2024

Notes: Deals in this analysis are excluding non-funding deals. Funding deals are deals that involve research grants or funding from govt institutions, 
govt bodies, universities or other academic institutions. Excluding VC and Funding Grants from Non-Commercial. Excludes deals where one side is not a 
pharmaceutical company. Emerging biopharma (EBP) are defined as those with less than an estimated $200Mn in R&D spend per year, including those  
‘pre-commercial’ companies with no revenue as well as smaller emerging companies with up to $500Mn per year in annual revenue.

R&D FUNDING

R&D deals between pharma companies dropped by 5% from  
2023 to 2024, mostly due to fewer deals involving EBP companies

Source: IQVIA Pharma Deals, Jan 2025.

Total selected
company-to-company deals

Large/mid companies 
with EBP

Large/mid companies 
with another large/mid

EBP–EBP

2019 2020 2021 2022 2023 2024

173 169 154 113 109 110

349 417 407 394 331 324

639

858 1,007

725
628 582

1,161

1,443
1,568

1,232

1,068 1,016
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•	 The number of M&A deals has been relatively steady 
over the last five years, although a decline from 86 to 
81 deals occurred from 2023 to 2024.

•	 M&A deal values have been more variable, with total 
value dropping from $138Bn in 2023 to $104Bn in 2024 
— while remaining significantly above the $77Bn low 
seen in 2022.

•	 The median disclosed deal value in 2024 reached the 
exceptionally high figure of $405Mn — more than 
double the 2023 median of $153Mn.

•	 The dramatic increase in median deal value was 
primarily driven by an increase in the number and 
value of deals in the $1Bn to $5Bn range — where deal 
count grew from 14 to 26 and total value grew from 
$26Bn to $51Bn from 2023 to 2024.

•	 Larger, high-profile M&A deals were led by AbbVie’s 
acquisitions of Cerevel ($14Bn) and Immunogen 
($10Bn) which closed in 2024, although both were first 
announced in late 2023. There were three other deals 
above $5Bn in 2024.

•	 Notable deals in the $1Bn to $5Bn range included 
Gilead’s $4.3Bn acquisition of Cymabay (Exhibit 4), 
as well as four AstraZeneca deals together valued 
at $5.8Bn, encompassing diverse areas (CAR T, 
respiratory vaccines, radioconjugates, and rare 
endocrine diseases).

•	 These data are based on disclosed values at the time  
of deal announcement, but if deals of undisclosed 
value were assumed to be at median, this would add 
11% to total deal value (data not shown); however, 
small deals may be overrepresented in the undisclosed 
data set, as they are less financially material to the 
companies concerned.

Exhibit 3: Biopharma M&A activity, 2020–2024

Notes: M&A is involving at least one biopharmaceutical company. Deal value is the disclosed value of the deal when announced.

R&D FUNDING

The number of very large M&A deals remained small in 2024, while 
the count and total value of $1Bn-$5Bn deals doubled

Source: BioWorld, Jan 2025.

185

121

77

138

104

77

91

77
86

81

100

90

80

70

60

50

40

30

20

10

0

250

200

150

100

50

0

450

400

350

300

250

200

150

100

50

0

<$1Bn >$5Bn$1–$5Bn Median deal value US$Mn

20242020 2021 2022 2023 20242020 2021 2022 2023
D

ea
l v

al
ue

 U
S$

Bn

N
um

be
r o

f M
&

A 
de

al
s 

w
ith

 d
is

cl
os

ed
de

al
 v

al
ue

s

Number of M&A deals M&A deal value

M
ed

ia
n 

de
al

 v
al

ue
 U

S$
M

n



iqviainstitute.org  |  9

•	 In 2024, the largest M&A deal was the acquisition of 
Catalent by Novo Holdings — a holding and investment 
company that is responsible for managing the assets 
and wealth of the Novo Nordisk Foundation — aimed 
at boosting and aligning GLP-1 capacity strategy.

•	 There were 27 deals announced in 2024 with values 
above $2Bn and totaling $102Bn, with 9 (23%) in 
oncology accounting for $23Bn.

•	 Gastrointestinal and neurology each included three 
deals above $2Bn, totaling $9.5Bn and $7.5Bn, 
respectively.

•	 Two bispecific antibody deals in oncology for $3.3Bn 
and $3Bn respectively were announced in 2024, as 
well as a trispecific antibody deal related to a signaling 
pathway in diabetic macular edema between Merck 
and EyeBiotech for $3Bn.

•	 RNA related deals were led by the $13Bn Sarepta/
Arrowhead deal related to siRNA platforms and 
programs across multiple disease areas.

•	 There were nine small molecule focused deals  
above $2Bn accounting for $27Bn of deal value, led  
by Gilead’s acquisition of Cymabay with a focus on  
liver disorders.

Exhibit 4: Deals with value >$2Bn in 2024 by therapeutic area

Notes: CDMO — contract drug manufacturing organization. ADC — antibody drug conjugates.

R&D FUNDING

The largest licensing and M&A deal in 2024 — at $16.5Bn — related 
to obesity manufacturing, while 9 oncology deals surpassed $2Bn

Source: IQVIA Pharma Deals, Jan 2025.

✚ Acquisition ▲ Alliance/collaboration

N=27 deals >$2Bn, Total $102Bn
Others (10 deals/$55.7Bn)

Cardiovascular (2 deals/$6.2Bn)

Neurology (3 deals/$7.5Bn)

✚ Novo Holdings + Catalent (CDMO acquisition) 16.5
▲ Arrowhead + Sarepta Therapeutics  13.0
    (RNA therapeutics)
▲ Jiangsu Hengrui Pharma + Hercules CM  6.0
    (Peptides)
✚ Vertex + Alpine Immune (Protein) 4.9
▲ BMS + Prime Medicine (T-cell therapies) 3.6
✚ Merck + EyeBiotech (TsAb) 3.0
▲ Novartis + Schrödinger (Small molecule) 2.4
▲ Novartis + Monte Rosa Therapeutics  2.3
     (Small molecule)
✚ Sanofi + Inhibrx (Protein) 2.2
Merck+ Hansoh Pharma (Peptide) 2.0

▲ Merck + LaNova Medicines (bsAb) 3.3
▲ Novartis + Dren Bio (bsAb) 3.0
✚ Novartis + MorphoSys (Small molecule)          2.9
▲ Novartis + PeptiDream (Peptide) 2.9
✚ Deciphera + ONO Pharma (Small molecule)          2.4
✚ AstraZeneca + Fusion Pharma (Radioconjugate)   2.4
▲ Roche + MOMA Therapeutics 2.1
▲ Takeda + Protagonist Therapeutics (Peptide) 2.0
✚ J&J + Ambrx Biopharma (ADCs)          2.0

▲ Novartis + Shanghai Argo Biopharma  2.9
     (RNA Therapeutics)
▲ AstraZeneca + CSPC Pharmaceutical 2.0
     (Small molecule)

▲ Novartis + PTC Therapeutics 29 
     (Small molecule)
✚ H. Lundbeck + Longboard  2.6
    Pharmaceuticals (Small molecule)
▲ AbbVie + Gilgamesh Pharma  2.0
     (Small molecule)

Oncology (9 deals/$23Bn)

✚ Gilead + CymaBay Therapeutics (Small molecule) 4.3
✚ Eli Lilly + Morphic Holding (Small molecule) 3.2
▲ Suzhou Ribo Life Science + Ribocure  2.0
    (RNA therapeutics)

Gastrointestinal (3 deals/$9.5Bn)

23%

9%

7%
6%

55%
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•	 In 2024, 73 international deals were announced 
involving China-headquartered companies, including  
29 (40%)  deals related to oncology.

•	 The proportion of Chinese company deals involving 
out-licensing to or acquisition by an international 
company has been increasing and accounted for  
71 of the 73 deals in 2024 and 92% of deals in the  
last five years.

•	 Acquisition or licensing of China-developed R&D 
assets is a significant and growing trend, especially for 
companies from U.S. or Europe.

•	 It has been much less common for Chinese firms to 
acquire or in-license from external companies, but 
these types of deals include those Chinese companies 
with aspirations to participate more in international 
markets, especially the U.S.

•	 There are a high number of deals with only limited 
or undisclosed details, included within the ‘others’ 
therapy area.

Exhibit 5: Overview of China-focused international M&A and licensing activity in 2020–2024

Notes: Companies with China headquarters and deals disclosing phase and therapy/disease focus have been included. Deals between Chinese companies 
have been excluded. Oncology includes supportive care.

R&D FUNDING

Over 70 M&A or licensing deals with China-based companies were 
announced in 2024, mostly with U.S. or European companies

Source: IQVIA Pharma Deals, Jan 2025.

6
8

5
4

2

52 56 48

73 71
60 62

53

737780

70

60

50

40

30

20

10

0

100
80
60
40
20

0

Oncology
Metabolic/Endocrine
Respiratory
Eye

Neurology
Blood/Circulatory
Musculoskeletal
Others

Infectious
Skin
Genitourinary

North 
America Europe Asia Other 

region

20242020 2021 2022 2023

20242020 2021 2022 2023

20242020 2021 2022 2023

10

5

0

China-focused international licensing or M&A deals M&A or licensing deals by geography
(International acquires China company or licenses assets)

M&A or licensing deals by geography
(China acquires international company or licenses assets)



iqviainstitute.org  |  11

•	 Twelve AI or machine learning life sciences deals 
with values above $200Mn were announced in 2024, 
collectively accounting for almost $10Bn in deal value.

•	 There were five deals exceeding $1Bn in 2024 lead 
by Isomorphic Labs, a UK-based AI drug discovery 
company that partnered with Eli Lilly and Novartis in 
two deals worth nearly $3Bn.

•	 Novartis also partnered with Generate:Biomedicines 
for their machine learning-driven approaches  
protein optimization. 	

•	 Advances in AI, machine learning, and other  
advanced analytics are increasingly being applied 
to the life sciences with deals announced focusing 
on drug discovery and patient cohort identification, 
among others.

•	 According to the FDA, the number of drug and biologic 
application submissions using these technologies 
increased to 170 in 2022, 12 times higher than the 14 in 
2020. In January 2025, the FDA released draft guidance 
for stakeholders to discuss the use of AI/ML in drugs 
and biologics product development.1

Exhibit 6: AI/ML deals with value >$200Mn in 2024 by AI/ML focus area

Notes: The deals in this analysis include deals which referred to key search terms of artificial intelligence (AI) or machine learning, which were then manually 
reviewed for relevance. Not all deals of this nature have been disclosed.

R&D FUNDING

Almost $10Bn in AI/ML deals with life sciences companies were 
announced in 2024

Source: IQVIA Pharma Deals, Jan 2025.

N=12 deals >$200Bn, Total $9.7Bn

Drug design (5 deals / $3,161 Mn)

Target identification (2 deals / $1,058 Mn)

Dyno Therapeutics + Roche (AAV Vectors) 1,050
VantAI + BMS (Molecular glues) 674
Nabla Bio + AstraZeneca, BMS, Takeda (Protein) 550
Stemline Therapeutics + Insilico Medicin  512
(Small molecule)
Biolojic Design + Merck (Antibody based  375
therapies + ADCs)

Isomorphic Labs + Eli Lilly (Small molecule) 1,745
Isomorphic Labs + Novartis (Small molecule) 1,238
Generate:Biomedicines + Novartis (Protein) 1,065
Ochre Bio + Boehringer Ingelheim  1,035
(Regenerative medicines)
Genetic Leap + Eli Lilly (Oligonucleotide) 409

BioAge Labs + Novartis 550
Relation Therapeutics + GSK 508

Drug discovery (5 deals / $5,492 Mn)

11%

56%
33%
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•	 The type of drug modalities involved in deals has 
varied relatively little over the past five years, with 
nearly half of all deals still involving older small 
molecule technologies.

•	 The areas of more advanced technology have 
been led by antibodies, cell and gene therapies, 
and non-antibody proteins and peptides, together 
representing 34% of overall deals.

•	 The key areas with the most notable shifts have been 
radiopharmaceuticals and RNA-based therapies.

•	 Radiopharmaceuticals are those therapies, most 
commonly in oncology, which usually embed a 
targeting component like an antibody along with a 
radioactive agent to more precisely deliver radiation  
to a specific tumor target.

•	 RNA-based therapies include small interfering 
RNA (siRNA) or RNA interference (RNAi), antisense 
oligonucleotides, and several other similar 
technologies, with disease targets across oncology, 
cardiovascular, neurology and other areas.

•	 mRNA-based vaccines have gained considerable 
interest since the COVID-19 pandemic as they appear 
to offer ease and speed of development compared to 
traditional vaccines.

Exhibit 7: Deals by selected modalities, 2019–2024

Notes: Deals are those with disclosed therapy and/or modality information.

R&D FUNDING

Deals focusing on radiopharmaceuticals and RNA therapies have 
more than doubled in the past 5 years

Source: IQVIA Pharma Deals, Jan 2025.
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•	 The largest pharmaceutical companies together 
reported more than $190Bn in expenditure on 
research and development in 2024, up $80Bn or  
73% from the level five years ago (2019).

•	 R&D expenditure and sales are as reported in  
company financial statements and relate to the 
corporate level which in some cases includes  
non-pharmaceutical divisions. 

•	 R&D expenditure intensity — measured as 
the percentage of sales spent on R&D — exceeded 25% 
in 2024, a record level for the industry and reflecting 
the shift aware from less R&D-dependent divisions 
over the past decade, including consumer health and 
generics businesses.

•	 R&D expenses can include write-offs of failed  
R&D programs developed internally or the cost of  
in-process acquired R&D programs, which can bring 
year-to-year variability in the level of total spending.

•	 The reduction in R&D expenditure as a percentage of 
sales in 2021 and 2022 was mostly a reflection of the 
spike in sales those years related to COVID-19 vaccines 
and therapeutics.

Exhibit 8: Large pharma R&D expenditure and as a percentage of sales 2015–2024, US$Bn

Notes: Based on financial reporting for twelve months ending Dec 31, 2023 for all companies and reflect total R&D for the calendar year indicated. Companies 
include: AbbVie, Amgen, AstraZeneca, Bristol Myers Squibb, Eli Lilly, Gilead, GlaxoSmithKline, Johnson & Johnson, Merck, Novartis, Novo Nordisk, Pfizer, 
Roche, Sanofi, and Takeda. These represent the total company view, and some divisions such as consumer health are typically less R&D-intensive than the 
pharmaceutical division. The total expenditure is as reported by companies in their financial statements.

R&D FUNDING

R&D expenditure by large pharma corporations increased through 
organic growth and acquisitions and reached 25.2% of sales in 2024

Source: Company financial statements Feb, 2025; IQVIA Institute, Feb 2025.
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•	 Total clinical trial starts returned to pre-pandemic 
levels, reaching 5,318 in 2024 — almost identical to the 
2019 count — with notable contributions from Chinese 
companies, oncology, obesity and a recent rebound in 
Phase I trials.

•	 EBPs accounted for 63% of trial starts in 2024, up 
from 56% in 2019 with pre-commercial EBPs having 
gradually overtaken large companies in all phases over 
the last 10 years.

•	 Chinese-headquartered companies were responsible 
for 30% of global trials starts in 2024, approaching 
the 35% figure associated with U.S. companies, while 
European company share declined to 21%.

•	 Although Chinese companies ran 83% of their trials 
domestically between 2020 and 2024, they accounted 
for 33% of infectious disease trials and 39% of 
oncology trials globally.

•	 The small molecule share of trial starts continued to 
decline, especially in Phase II and Phase III, although small 
molecule trials remained most common among EBPs.

•	 Novel modalities, including antibody-drug conjugates, 
multispecific antibodies, and cell and gene therapies, 
grew to account for 32% of oncology trial starts in 
2024, with cell and gene therapy trials having tripled in 
the last decade — mainly led by pre-commercial EBPs.

•	 The obesity pipeline from Phase I to market now 
includes 173 drugs, with GLP-1 and combination 
approaches accounting for the majority although many 
other mechanisms of action are represented.

•	 In neurology, three disease areas — Alzheimer’s 
disease, depression and Parkinson’s disease — each 
saw over 200 new trial starts in the last five years, 
while 2024 data showed increased early-stage activity 
in the additional areas of amyotrophic lateral sclerosis, 
multiple sclerosis, and muscular dystrophy.

•	 Even with COVID-19 trials excluded, infectious disease 
trial starts continued to decline in 2024, an effect 
that was especially prominent for bacterial infection; 
this underscores the escalating risk associated with 
decreasing innovation in antimicrobial therapeutics.

Clinical trial activity

Trial starts have returned to pre-pandemic levels, but with important 
shifts in research priorities, while the contributions of EBPs and Chinese 
companies continue to grow.
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•	 Total clinical trial starts in 2024 stabilized with 
5,318 trials, reflecting a return to level seen in 
2019 following a decline in 2023, signaling the 
post-pandemic normalization of trial activity.

•	 In contrast, there were fewer Phase I studies than five 
years ago, and more Phase II and III studies, indicating 
the potential for more near-term productivity.

•	 Since 2015, overall trial starts are up by 1,170 per 
year with Phase I trials up 49%, Phase II up 28%, and 
Phase III up slightly by 1.6%, highlighting that early 
phase trials have become more prominent over time.

•	 Trial starts peaked in 2021 at 6,432 and have reduced 
by 1,114 since then, with 345 fewer Phase I starts 
(-14%), 506 fewer Phase II (-19%) and 263 fewer 
Phase III (-19%) trials in 2024.

•	 Just over half of the 2021 to 2024 decline was from 
COVID-19 trials, and while COVID-19 disruptions 
have eased, the impact of historic delays in trial 
starts or completions continues to affect companies’ 
subsequent activities, especially for those who are 
more dependent on external funding.

•	 It is notable that trial starts include both planned and 
actual starts, and not all planned trials reported here 
will have started by the end of the year 2024 and, 
accordingly, trial start trends in recent years should be 
interpreted with caution.

Exhibit 9: Total number of clinical trial starts by phase, 2015–2024

Notes: Phase II includes Phases I/II, II, IIa, IIb. Phase III includes Phase II/III and III. Terminated trials are included to track the activity still involved with their 
initiation, partial execution and termination. Trials were industry sponsored, interventional trials and device trials were excluded.

CLINICAL TRIAL ACTIVITY

Total clinical trial starts stabilized in 2024 at a similar level to that 
seen in 2019

Source: Citeline Trialtrove, Jan 2025; IQVIA Institute, Jan 2025.
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•	 Clinical trial starts declined by 17% from 2021 to 2024, 
returning to 2019 levels after a peak during COVID-19, 
where trials increased by 21% from 2019 to 2021.

•	 COVID-19 studies from all sponsors have reduced since 
the 2021 peak leaving fewer than 70 of these studies 
started in 2024. 

•	 China headquartered companies have been a 
significant driver of increased trial activity, but the rate 
of increase has slowed, adding 107 new annual trial 
starts through 2024 compared to the increase of 453 
trials through 2021.

•	 Emerging biopharma (EBP) are those companies with 
less than an estimated $200Mn in R&D spend per year, 
including those ‘pre-commercial’ companies with no 
revenue as well as smaller emerging companies with 
up to $500Mn per year in annual revenue.

•	 Emerging companies’ non-COVID-19 trials were down 
264 since 2021, with most of the decline in 2023, and a 
slight rebound in Phase I trials in 2024.

•	 Larger companies had a smaller increase through 
2021 and a larger decline in 2022 and 2023, before 
rebounding in 2024, especially in Phase I trials.

Exhibit 10: Change in industry sponsored interventional trials between 2019, 2021 and 2024

Notes: Industry interventional studies phases I,II, III. Company segment when two or more companies are involved is determined by the larger sales 
segment. China HQ trials excluding COVID-19, Larger companies includes segments large, mid and small, EBP companies include precommercial+commercial 
EBP + other, Large companies are those with global prescription sales exceeding $10Bn in the calendar year. Mid-sized companies have global prescription 
sales between $5 and $10Bn in the calendar year. Small companies have global prescription sales between $500 million to $5Bn in the calendar year. 
Emerging biopharma (EBP) are defined as those with less than an estimated $200Mn in R&D spend per year, including those ‘pre-commercial’ companies with 
no revenue as well as smaller emerging companies with up to $500Mn per year in annual revenue.

CLINICAL TRIAL ACTIVITY

Trial starts have returned to the 2019 level after increasing by  
21% through 2021 followed by a 17% decline to 2024

Source: Citeline Trialtrove, Jan 2025; IQVIA Institute, Jan 2025.
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•	 Emerging biopharma (EBP) companies have 
increased their share of early phase trials in the 
past decade, substantially lifted by the growth 
of China-headquartered companies, which are 
disproportionately EBP (Exhibit 13).

•	 Across all phases, EBP companies accounted for 63% of 
total trial starts in 2024, an increase from 56% in 2019.

•	 Large pharma companies now represent 26% of trial 
starts, significantly lower than 47% in 2015.

•	 Mid-sized and small companies, with revenues 
between $500Mn and $10Bn in annual sales, represent 
10% of trial starts, down from 12% in 2022 and 13% 
from 2015.

•	 EBP companies sponsored 65% of Phase I trial  
starts in 2024, more than twice the 24% share by  
large companies.

•	 In Phase II, EBP started 64% of studies, an increase 
from 58% in 2020 and significantly higher than their 
42% share in 2015.

•	 Large companies started 26% of Phase II trials in 2024 
and 30% of Phase III, with both figures declining from 
2015 figures of 49% and 46%, respectively.

Exhibit 11: Share of clinical trial starts by phase and company segment, 2015–2024

Notes: Industry interventional studies phases I,II, III. Company segment when two or more companies are involved is determined by the larger sales 
segment. Large companies are those with global prescription sales exceeding $10Bn in the calendar year. Mid-sized companies have global prescription sales
between $5 and $10Bn in the calendar year. Small companies have global prescription sales between $500 million to $5Bn in the calendar year. Emerging 
biopharma (EBP) are defined as those with less than an estimated $200Mn in R&D spend per year, including those ‘pre-commercial’ companies with no 
revenue as well as smaller emerging companies with up to $500Mn per year in annual revenue.

CLINICAL TRIAL ACTIVITY

Emerging biopharma companies — mostly pre-commercial —  
are responsible for 63% of trial starts, up from 56% in 2019

Source: Citeline Trialtrove, Jan 2025; IQVIA Institute, Jan 2025.
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•	 Pre-commercial EBPs and large companies accounted 
for most trial starts in all phases throughout the 2015 
to 2024 period.

•	 In 2024, the pre-commercial EBP segment accounted 
for 1174 trial starts in Phase I, 1163 in Phase II, 
and 452 in Phase III; corresponding figures for the 
large company segment were 512, 552, and 336, 
respectively.

•	 The volume of trial starts by pre-commercial EBPs 
has overtaken that of large companies in every 
development phase within the last 10 years — first in 
Phase I (2018), then Phase II (2019), and most recently 
in Phase III (2021).

•	 The rapid growth in EBP trial starts observed between 
2015 and 2021 has since stabilized or slightly declined 
since then.

•	 Large company trial starts have broadly been on a 
downward trajectory since 2015, although their 2024 
trial starts in Phase I and Phase II (but not Phase III) 
increased compared to 2023 data.

•	 Trial starts from small and mid-sized companies have 
been diverging since 2015, with small companies 
gradually increasing their lead on mid-sized companies 
over time, in trial start terms.

•	 Although commercial EBP trial starts in 2015 and  
2024 were similar, these peaked between 2021 and  
22 before declining again more recently.

Exhibit 12: Clinical trial starts by phase and company segment, 2015–2024

Notes: Industry interventional studies phases I,II, III. Company segment when two or more companies are involved is determined by the larger sales 
segment. Large companies are those with global prescription sales exceeding $10Bn in the calendar year. Mid-sized companies have global prescription sales
between $5 and $10Bn in the calendar year. Small companies have global prescription sales between $500 million to $5Bn in the calendar year. Emerging 
biopharma (EBP) are defined as those with less than an estimated $200Mn in R&D spend per year, including those ‘pre-commercial’ companies with no 
revenue as well as smaller emerging companies with up to $500Mn per year in annual revenue.

CLINICAL TRIAL ACTIVITY

Pre-commercial EBP trial starts have gradually overtaken those of 
large companies over the last 10 years

Source: Citeline Trialtrove, Jan 2025; IQVIA Institute, Jan 2025.
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•	 U.S.-headquartered companies have accounted for 
the largest share of global trial starts every year since 
2013, having overtaking European company trial starts 
that year.

•	 In 2024, U.S. companies accounted for 35% of trial 
starts (n=1920), followed by China-headquartered 
companies (30%; n=1669), European companies  
(21%; n=1183), Japanese companies (3%; n=184) and 
South Korean firms (3%; n=175).

•	 Although the U.S. company share of global trial 
starts has broadly declined since 2009, it has been 
considerably more stable than the European company 
share, which fell from 44% in 2009 to 21% in 2024.

•	 The Chinese company share of trial starts dramatically 
increased — from 1% to 30% - over the same period, 
with Chinese company trials having experienced a 
period of rapid growth during the last 10 years.

•	 Notably contrasting with longer-term trends, U.S. 
company share increased between 2023 and 2024 
(from 33% to 35%), and Chinese company share did not 
grow (fractionally decreasing since 2023).

•	 The Japanese company share of trial starts has been 
declining since 2016, whereas the South Korean 
company share has started to decline only recently.

Exhibit 13: Number of Phase I to III trial starts based on company headquarters location, 2009–2024

Notes: Includes interventional, industry sponsored trials which are in Phase I to Phase III. Each company involved in a trial is counted individually, so products 
with more than one company involved are counted more than once and trials may be included in more than one region to reflect their sponsors headquarter 
geography. Europe is defined as any country in continental Europe. Trial sponsors are subject to variations in company naming and industry consolidation 
may result in multiple companies being counted individually when they are part of a larger corporate parent. Sponsors with No HQ reported have been 
excluded. Data for 2015-2024 refreshed, older periods from prior update.

CLINICAL TRIAL ACTIVITY

Trial starts from China-headquartered companies are now 30% of 
total trial starts, approaching the U.S. figure of 35%

Source: Citeline Trialtrove, Jan 2025; IQVIA Institute, Jan 2025.
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•	 Sponsors with a Chinese headquarters started  
1,669 trials in 2024, slightly down from 1,677 in 2023 
but broadly maintaining the typical annual trial start 
volumes seen since 2021, and with 83% of their trials 
conducted domestically.

•	 Most Chinese companies have only had trial starts 
with sites in China, while 17% of the companies have 
included non-China sites in trials they are involved with 
(which may include non-Chinese partners).

•	 The high volume of Chinese company single-country 
trials results in China being one of the top countries 
globally for single-country trials (Exhibit 57).

•	 China HQ companies accounted for 30% of trial 
starts in 2024 (Exhibit 13), with infectious disease and 
oncology trials most prominent — accounting for 33% 
and 39% of the global trial share, respectively, in 2024 
— and with both shares having increased considerably 
since the 2015-2019 period.

Exhibit 14: Industry sponsored interventional trials Phase I to III, 2015–2024

Notes: Includes interventional, industry sponsored trials which are in Phase I to Phase III. Each company involved in a trial is counted individually, so products 
with more than one company involved are counted more than once and trials may be included in more than one region to reflect their sponsors headquarter 
geography. Sponsors assessed as to whether they have any non-China trial locations or china-only in any trials at any point in history, not just in the plotted 
period. Europe is defined as any country in continental Europe. Trial sponsors are subject to variations in company naming and industry consolidation may 
result in multiple companies being counted individually when they are part of a larger corporate parent. Sponsors with No HQ reported have been excluded. 
Data for 2015-2024 refreshed, older periods from prior update. Oncology includes supportive care.

CLINICAL TRIAL ACTIVITY

Chinese companies run 83% of their trials domestically, but sponsor 
33% of global infectious disease trials and 39% of oncology trials

Source: Citeline Trialtrove, Jan 2025; IQVIA Institute, Jan 2025.
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•	 The top four disease area for trial starts — oncology, 
immunology, neurology and cardiovascular — 
combined accounted for 71% of trial starts in 2024.

•	 Oncology remains the largest focus for new trial starts, 
with 41% of trials in 2024, up from 38% in 2015.

•	 Immunology trials accounts for 14% of starts in 2024, 
down from 18% in 2015.

•	 Neurology represents 11% of trials, down from 16%  
in 2015, and including a mix of rare diseases as well as 
larger population research targets.

•	 Cardiovascular trials account for 5% of trial activity, 
with this figure having slowly declined over the 
decade, and declining more than all other therapeutic 
areas, with the exception of infectious diseases.

•	 Infectious diseases excluding vaccines and COVID-19 
declined from 5% of trials to 4% in just the past year,  
a drop of 38 trials.

•	 Activities around weight loss drugs have gained 
momentum in the recent years, with a 77% increase 
in obesity trial starts in 2024 compared to 2023 and a 
nearly five-fold increase over the past five years.

Exhibit 15: Clinical trial starts by therapeutic area, Phase I to III, 2015–2024

Notes: Includes drugs with an active research program, with phase determined by the highest phase of research regardless of indication. Includes 
industry sponsored, interventional trials. Endocrinology includes diabetes, other endocrinology and GI/NASH. All others includes (women’s health, other 
genitourinary excluding women’s health, respiratory, hematology, and all others). Immunology includes autoimmune and inflammation. Oncology includes 
solid-oncology, hematology oncology, and supportive care. Neurology is mental health and other CNS. Vaccines are infectious disease vaccines (i.e., cancer 
vaccines are not included). Infectious diseases are not including vaccines or COVID-19. COVID-19 include any trials which mention COVID-19 and could include 
repurposing of existing therapeutics. Obesity includes trials that are solely for obesity.

CLINICAL TRIAL ACTIVITY

Across all trials, the top 4 diseases accounted for nearly 4,000 
trials, representing 71% of the 5,318 trials started in 2024

Source: Citeline Trialtrove, Jan 2025; IQVIA Institute, Jan 2025.
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•	 Total clinical trial starts in 2024 reached 5,318, 
reflecting a return to the level seen in 2019, with largely 
oncology- and obesity-driven increases offsetting 
declines in infectious diseases and other areas.

•	 Oncology trial starts per year increased by 223 in 2024 
compared to 2019 to a total of 2,164, an increase of 
11.5% over the 1,941 trial starts in 2019.

•	 Obesity related trials have surged due to the 
widespread success of new weight loss drugs.  
The number of obesity trial starts, excluding those 
with multi-disease study designs, increased by 78 trials 
in 2024, up from 23 trials in 2019.

•	 There were 75 COVID-19 trial starts in 2024, up 67 
compared to 2019, before the pandemic when few 
studies were focusing on coronaviruses. The level 

of ongoing activity shows continued research in this 
space but this is far below the peak of 783 starts in 
2020, at the height of the pandemic.

•	 Diabetes trial activity has increased by 27 additional 
trials in 2024 compared to 2019, whereas neurology 
trial activity declined by 57 trials from  662 trial starts 
in 2019 to 605 trial starts in 2024.

•	 Infectious disease trials declined by 176 trials in 
2024, compared to 2019, indicating a reduced focus 
on broader infectious disease research. This decline 
could impact the development of new treatments 
for antibiotic-resistant infections, which remains a 
growing global health concern.

Exhibit 16: Clinical trial starts by therapeutic area, Phase I to III, 2019–2024

Notes: All trials are industry sponsored interventional and terminated trials are included in the analysis. Phase II includes Phases I/II, II, IIa, IIb. Phase III 
includes Phase II/III and III. Obesity trials include studies which are also categorized in other therapy areas. There was an increase of 149 (from 37 in 2019 to 
186 in 2024) but the total increase in non-overlapping obesity trials was only 78. Oncology includes solid-oncology, hematology oncology, and supportive care.

CLINICAL TRIAL ACTIVITY

Total 2024 trial starts returned to the 2019 level, with increases in 
oncology and obesity offsetting other declines

Source: Citeline Trialtrove, Jan 2025; IQVIA Institute, Jan 2025.
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•	 Trial activity in obesity has accelerated significantly, 
with 101 trials in 2024, a more than nine-fold increase 
in the last 10 years.

•	 Increases in trial starts were also observed in oncology, 
immunology, neurology and diabetes in 2024.

•	 COVID-19 starts dropped by 62% in 2024, bringing the 
trial starts to just 10% of the 2020 level, during the 
peak of early pandemic R&D.

•	 Across therapy areas, new trial starts were more 
concentrated in Phase I and Phase II, except for 
infectious disease vaccines (excluding COVID-19), 
where Phase III starts were greater.

•	 NASH trials declined in 2024, with the majority of 
activity in early-stage clinical development even as the 
first drugs have begun to be approved in this area.

•	 While some therapy areas had a more pronounced 
interruption of trial starts in 2020 due to the COVID-19 
pandemic, most recovered in 2021, and trial starts 
generally stabilized in 2024 at a similar level to that 
seen in 2019.

Exhibit 17: Clinical trial starts by year and phase, 2015–2024

Notes: Includes drugs with an active research program, with phase determined by the highest phase of research regardless of indication. Includes industry 
sponsored, interventional trials. Immunology includes autoimmune and inflammation. Oncology includes solid-oncology, hematology oncology, and 
supportive care. Neurology is mental health and other CNS. Vaccines are infectious disease vaccines (i.e., cancer vaccines are not included). Infectious 
diseases are not including vaccines or COVID-19. COVID-19 include any trials which mention COVID-19 and could include repurposing of existing therapeutics. 
Obesity includes trials that are solely for obesity.

CLINICAL TRIAL ACTIVITY

Trial starts accelerated in 2024 in obesity, but increases were more 
moderate in oncology, immunology, neurology, and diabetes

Source: Citeline Trialtrove, Jan 2025; IQVIA Institute, Jan 2025.
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•	 Pre-commercial emerging biopharma companies 
account for the largest share of trial starts in oncology, 
immunology, neurology and diabetes.

•	 Obesity trial starts were mainly driven by large 
companies, unlike other areas, which have a larger 
share from pre-commercial EBP companies.

•	 NASH trial activity declined in 2024, with a total 
number of 15 trials; unlike other therapy areas, pre-
commercial EBP companies contributed less to NASH 
research, with most assets remaining in early-stage 
development rather than progressing to later trial 
phases (Exhibit 17).

•	 Neurology has seen a significant shift to larger 
companies, many of which have been acquiring assets 

over the last few years in both rare and larger population 
neurological and neuromuscular disease areas.

•	 Larger companies have reduced infectious disease 
trial starts by more than half since 2015 while 
pre-commercial EBP starts have increased. This 
correlates with the increase in this research by 
China-headquartered companies, many of which 
are EBP, and which now account for 33% of global 
infectious disease trial activity (Exhibit 14).

•	 Mid and small companies contributed less to overall 
trial starts compared to large and EBP companies. 
This trend is evident across most therapy areas, where 
large and EBP companies dominated, while small and 
mid-sized firms had a more limited footprint.

Exhibit 18: Clinical trial starts by year and company segmentation, 2015–2024

Note: Includes industry interventional studies phases I,II, III. Company segment when two or more companies are involved is determined by the larger sales 
segment. Large companies are those with global prescription sales exceeding $10Bn in the calendar year. Mid-sized companies have global prescription sales
between $5 and $10Bn in the calendar year. Small companies have global prescription sales between $500 million to $5Bn in the calendar year. Emerging 
biopharma (EBP) are defined as those with less than an estimated $200Mn in R&D spend per year, including those ‘pre-commercial’ companies with no revenue as 
well as smaller emerging companies with up to $500Mn per year in annual revenue. Oncology includes solid-oncology, hematology oncology, and supportive care.

CLINICAL TRIAL ACTIVITY

Pre-commercial EBP companies have the largest number of trial 
starts in most key therapy areas except obesity and NASH

Source: Citeline Trialtrove, Jan 2025; IQVIA Institute, Jan 2025.
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•	 Rare disease trials increased with significant focus on 
oncology with 2,413 trials in 2024, while trials in larger 
population diseases declined, with 2,905 trials in 2024 
compared to 3,065 trials in 2023.

•	 Oncology trials averaged 69% of rare disease trial 
initiations over the past decade, although 2024 saw 
a relative decline to 66%; nonetheless, the number of 
oncology rare disease trials initiated remained above 
pre-pandemic levels and grew in absolute terms 
between 2023 and 2024.

•	 Larger population oncology trial starts declined from 
585 in 2023 to 560 trials in 2024, but this figure still 
represents a considerably increase in comparison to 
pre-pandemic numbers.

•	 Within rare diseases, trial starts in metabolic/
endocrinology and infectious diseases remained 
essentially flat compared to 2023, while other disease 
areas showed increases.

•	 Rare disease trials accounted for 45% of trial starts 
in 2024, consistent with the high prevalence of drugs 
launched with orphan drug designations (Exhibit 34).

Exhibit 19: Industry sponsored interventional trials by start date, Phase I to III, 2015–2024

Notes: Includes industry sponsored, interventional trials. Endocrinology includes diabetes, other endocrinology and GI/NASH. All others includes (women’s 
health, other genitourinary excluding women’s health, respiratory, hematology, and all others). Immunology includes autoimmune and inflammation. 
Oncology includes solid-oncology, hematology oncology, and supportive care. Neurology is mental health and other CNS. Vaccines are infectious disease 
vaccines (i.e., cancer vaccines are not included). Infectious diseases are not including vaccines or COVID-19. COVID-19 include any trials which mention 
COVID-19 and could include repurposing of existing therapeutics.

CLINICAL TRIAL ACTIVITY

Rare oncology accounted for most rare disease trial starts, while 
trials in larger population diseases were more varied

Source: Citeline Trialtrove, Jan 2025; IQVIA Institute, Jan 2025.
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•	 The small molecule share of clinical trial starts has 
been steadily declining over the past decade, with 
the most significant drop observed in Phase III trials, 
where small molecule share fell from 65% in 2015 to 
53% in 2024.

•	 Small molecule share also fell over the same period in 
Phase II, from 62% to 47%, and — to a lesser extent — 
in Phase I, from 71% to 61%.

•	 EBP trials generally mirrored the overall trend, 
although small molecules trials were more frequent 
among EBPs than among larger companies.

•	 Notably, the proportion of small molecule trials 
sponsored by large companies remained relatively 

stable in Phase I over the decade, even showing an 
increase between 2023 (62%) and 2024 (67%); no 
corresponding increase was seen in other phases.

•	 The overall decline in small molecule trials suggests a 
continuing long-term strategic shift, with companies 
investing more in biologics, cell and gene therapies, 
and other evolving treatments at the expense of small 
molecule programs.

•	 In oncology, the shift to biologics was already 
pronounced in 2015, and the small molecule share of 
oncology trials has averaged 20% lower than overall 
during the past decade (data not shown).

Exhibit 20: Small molecule share of trial starts by phase and company segment, 2015–2024

Notes: Analysis is focused on studies testing small molecule drugs. Includes industry interventional studies phases I,II, III. Company segment when two or 
more companies are involved is determined by the larger sales segment. Larger companies include all those with sales higher than the thresholds used to 
define EBP companies. Emerging biopharma (EBP) are defined as those with less than an estimated $200Mn in R&D spend per year, including those  
‘pre-commercial’ companies with no revenue as well as smaller emerging companies with up to $500Mn per year in annual revenue. In this analysis, Phase I 
EBP studies excluded companies with China headquarters which are disproportionately in the EBP segment.

CLINICAL TRIAL ACTIVITY

The small molecule share of trial starts has declined over the last 
decade, especially in Phase II and Phase III

Source: Citeline Trialtrove, Jan 2025; IQVIA Institute, Jan 2025.
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•	 Oncology research and development has seen an 
increasing focus on targeted drugs with innovative 
modes of action for treatment of cancers over the  
last decade. 

•	 Novel modalities like cell and gene therapies, antibody-
drug conjugates, and multispecific antibodies reached 
35% of total oncology trials in 2024 with 32% of trials in 
solid tumor cancers and 43% in hematological cancers 
in the same period.

•	 PD-1/PD-L1, the lead target in immuno-oncology saw 
significant growth over the last decade but has declined 
in 2024 when compared with 2023, in solid tumors.

•	 Multispecific antibody trials have grown significantly, 
being represented in 17% of hematological-oncology 
trials and 11% of solid tumor trials in 2024, indicating 
increasing sponsor interest in modulating multiple 
biological targets simultaneously with a single drug.

•	 Many new antibody-drug conjugates (ADCs) have been 
under development in oncology, offering targeted 
delivery of cytotoxic payloads to tumors; in 2024, these 
were represented in 5% of hematological-oncology 
and 15% of solid tumor trials.

Exhibit 21: Oncology clinical trial starts by primary tested drug type, 2015–2024

Notes: Trials are industry-sponsored, interventional trials and includes Phase I, II, and III. Terminated trials are included to track the activity still involved 
with their initiation, partial execution and termination. Trials are assigned a type based on disclosed information for the primary tested drug modality and 
mechanism. Segmentations are mutually exclusive. Oncology includes solid-oncology, hematology oncology, and supportive care.

CLINICAL TRIAL ACTIVITY

Novel modalities, especially cell and gene therapies, ADCs and 
multispecifics reached 35% of total oncology trials in 2024

Source: Citeline Trialtrove, Jan 2025; IQVIA Institute, Feb 2025.
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•	 In 2024, 533 trials started for cell and gene therapies, 
which is more than triple the number of trials in 2015, 
which had 171 trial starts. 

•	 The increase was primarily driven by CAR T-cell and 
other cell-based immunotherapies, which together 
grew more than six-fold from 2015 to 2024.

•	 The volume of new CAR T trial starts reached 199 in 
2024, with gene therapy trial starts reaching 130;  
these figures were up by 54% and 65%, respectively, 
since 2019 (pre-pandemic).

•	 Other cell-based immunotherapies such as natural 
killer (NK), T-cell receptor (TCR), tumor-infiltrating 
lymphocyte (TIL) and dendritic cell therapies 
accounted for 101 (19%) of cell and gene trial starts  
in 2024.

•	 Stem cell therapies accounted for 61 of the trial starts 
in 2024, a decrease from the peak of 103 trials in 2020.

Exhibit 22: Cell and gene therapy clinical trial starts by type, 2015–2024

Notes: Trials are industry-sponsored, interventional trials and includes Phase I, II, and III. Terminated trials are included to track the activity still involved with 
their initiation, partial execution and termination. Trials are categorized by type based on disclosed information. Other cell-based immunotherapies includes 
T-cell receptor, tumor-infiltrating lymphocyte, natural killer, and dendritic cell therapies.

CLINICAL TRIAL ACTIVITY

Cell and gene therapy trials have more than tripled over the last 
decade, driven by CAR T and other cell-based immunotherapies

Source: Citeline Trialtrove, Jan 2025; IQVIA Institute, Feb 2025.
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•	 Cell and gene therapies are being investigated across 
a range of diseases and modalities and by different 
types of sponsors and companies; across cell and gene 
therapy modalities, more than 82% of trials are run 
by pre-commercial emerging biopharma companies, 
highlighting their important role in scientific discovery 
and development of novel treatment options.

•	 Cell-based immunotherapies, including CAR T, are 
overwhelmingly being investigated for treating cancer, 
with success initially demonstrated in hematological 
cancers leading to commercial availability of CAR T 
therapies; however, there is also strong clinical interest 
in their potential use in solid tumor indications.

•	 Stem cell therapy trials are conducted in a more 
diverse array of indications, with immunology, 
neurology, and metabolic/endocrinology together 
accounting for 58% of stem cell clinical trials.

•	 Although EBPs dominate the cell and gene therapy trial 
landscape overall, large company sponsorship is most 
common for gene therapy (17%) and CAR T (12%) trials.

Exhibit 23: Cell and gene therapy trial starts by therapy area and company size, 2020–2024

Notes: Trials are industry-sponsored, interventional trials and includes Phase I, II, and III. Terminated trials are included to track the activity still involved with 
their initiation, partial execution and termination. Trials are categorized by type based on disclosed information. Other cell-based immunotherapies includes 
T-cell receptor, tumor-infiltrating lymphocyte, natural killer, and dendritic cell therapies. Company segment when two or more companies are involved is 
determined by the larger sales segment. Pre-commercial emerging biopharma companies (EBP) are those with no commercial pharmaceutical sales in 2023. 
Commercial EBP companies are those with global pharmaceutical sales up to $500Mn per year. Small companies have global sales between $500 million and 
$5Bn per year; mid-sized companies between $5Bn and $10Bn per year; and large companies exceeding $10Bn per year.

CLINICAL TRIAL ACTIVITY

Pre-commercial emerging biopharma companies account for 82% 
of cell and gene therapy clinical activity

Source: Citeline Trialtrove, Jan 2025; IQVIA Institute, Feb 2025.
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•	 The pipeline of obesity drugs has expanded 
significantly in the past year with 53 more drugs 
being studied in 2024 than in 2023, including drugs 
progressing to later phases for this indication, 
new formulations, and new drugs entering obesity 
development for the first time.

•	 Of 173 distinct drugs in development, eight are 
marketed, while 47% of the remainder are in Phase I.

•	 Obesity pharmacotherapy was revolutionized with the 
introduction of glucagon-like peptide-1 (GLP-1) based 
drugs (semaglutide, liraglutide and tirzepatide).

•	 GLP-1 drugs along with glucose-dependent 
insulinotropic polypeptide (GIP), glucagon and amylin 
drugs are nutrient-stimulated hormone-based 
therapeutics developed to induce significant weight loss. 

•	 A range of different mechanisms have emerged in the 
pipeline with different targets and effects, including 
melanocortin 4 receptor (MC4R), monoacylglycerol 
O-acyltransferase 2 (MGAT2), and NOD-like receptor 
protein 3 (NLRP3) approaches.

•	 The diversity of targets and mechanisms is  
generating a complex research environment as well 
as significant clinical advances. Some obesity drugs 
are targeting weight loss while others are focused on 
weight maintenance.

•	 The majority of the pipeline is focused on 
subcutaneous delivery formulations, with 95 drugs 
(54%) formulated in this way, compared to 71 oral 
forms (40%) which may offer convenience benefits.

Exhibit 24: Obesity pipeline by phase, target and route of administration

Notes: The total unique count of medicines under development and marketed are 173, however, assets which were being tested in multiple routes of 
administration have been reported differently. For e.g., four medicines have two different forms (ROA) in development as follows: Amycretin — Oral (Ph2) & 
SC (Ph1); ASC30 — Oral (Ph1) & SC (Ph1); semaglutide — Oral (Ph3) & SC (Marketed); VK2735 — Oral (Ph1) & SC (Ph2).

CLINICAL TRIAL ACTIVITY

There are 173 obesity medicines in development or marketed with 
multiple mechanisms beyond the leading GLP-1 therapies

Source: Citeline Trialtrove, Jan 2025; IQVIA Institute, Jan 2025.
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Source: Citeline Trialtrove, Jan 2025; IQVIA Institute, Jan 2025.

Exhibit 25: Obesity pipeline by phase, target and route of administration

Notes: Each medicine-form is listed on the chart. The total unique count of medicines under development and marketed are 173, however, assets which were 
being tested in multiple RoA have been reported differently. For e.g., four medicines have two different forms (ROA) in development as follows: Amycretin — Oral 
(Ph2) & SC (Ph1); ASC30 — Oral (Ph1) & SC (Ph1); semaglutide — Oral (Ph3) & SC (Marketed); VK2735 — Oral (Ph1) & SC (Ph2). Nutrient-stimulated hormone-based 
therapies act as incretin mimetics that target G-protein–coupled receptors like GLP-1, GIP, and glucagon. They are being developed alone and in combination 
amongst themselves as well as with Activin/Myostatin, Amylin, and Fibroblast growth factor 21 (FGF21), among others. All others include therapies with 
mechanisms such as, Activin/Myostatin, cannabinoid receptor 1 (CB1), Leptin, MC4R and MGAT2, Sodium-Glucose Transport Protein 2 (SGLT-2), among others.

CLINICAL TRIAL ACTIVITY

GLP-1 and combination approaches account for the majority of 
obesity R&D programs
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•	 Neurology has seen significant growth with nearly 
3,400 trials globally over the last five years, including 
products to treat neurodegenerative, neuromuscular, 
and psychiatric disorders. 

•	 Much of the ongoing research is focused on 
Alzheimer’s disease, depression and Parkinson’s 
disease, with more than 200 trials in each over the  
past five years.

•	 Currently marketed products for Alzheimer’s disease 
include a mix of disease-modifying and symptomatic 
therapies; however, most of the products under clinical 
development are targeting disease-modification.

•	 Migraine has the highest proportion of Phase III 
studies of any of the neurological diseases, reflecting 
pipeline maturity.

•	 Rare neurological diseases, such as amyotrophic 
lateral sclerosis (ALS) and Duchenne muscular 
dystrophy, continue to receive attention in the 
pipeline, with promising therapies in development.

•	 Autism drug development remains relatively 
uncommon, with very few clinical trials.

•	 A total of 264 trials targeting depression were 
conducted from 2020 to 2024, accounting for 13%  
of total neurology trials, with 55 trials in Phase III.

Exhibit 26: Trial starts in neurology, Phase I to III by disease type, 2020–2024

Notes: Industry Sponsored Interventional Trials, terminated trials included in the analysis. Trials for more than one indication may be included in more than 
one disease area. Other neurology diseases trials have been hidden in the graph and represent 1,421 trial starts over five years.

CLINICAL TRIAL ACTIVITY

More than 200 trials have started over the past 5 years for 
Alzheimer’s, depression and Parkinson’s therapies

Source: Citeline Trialtrove, Jan 2025; IQVIA Institute, Jan 2025.
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•	 Phase I neurology trial activity increased in 2024, with 
nearly 200 trial starts, after experiencing declines in 
2022 and 2023. Phase II followed a similar pattern with 
135 new trials in 2024. This growth was led by multiple 
sclerosis (MS), depression, muscular dystrophy and 
amyotrophic lateral sclerosis (ALS).

•	 In contrast, Phase III neurology trial activity continued 
to decline, with trial starts dropping from 109 trial 
starts in 2020 to 67 trial starts in 2024.

•	 Alzheimer’s disease remains the largest area of focus 
in neurology trials, particularly in Phase I and Phase II.

•	 The pattern of increasing early-stage trials appears 
to reflect recent resurgent interest in neurology drug 
development, which holds promise in the long-term in 
an area with a great deal of unmet medical need.

Exhibit 27: Trial starts in neurology by disease type and year, 2020–2024

Notes: Analysis includes trials started 2020-2024. Trials for more than one indication may be included in more than one disease area. Other neurology 
diseases trials have been hidden in the graph. For Psychiatry, keyword “psych” was used in MeSH term column. For “all other neurology” under Final TAs 
Determination column, “Mental health” and “Other CNS” filters were selected followed by excluding already mentioned neurological indications.

CLINICAL TRIAL ACTIVITY

Neurology trials in Phases I and II rebounded in 2024, lifted by ALS, 
MS, depression, and muscular dystrophy

Source: Citeline Trialtrove, Jan 2025; IQVIA Institute, Jan 2025.
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•	 Depression trials represented 13% of total neurology 
trial starts from 2020 to 2024 (Exhibit 26). The number 
of trials peaked in 2021 with 59 trials, before stabilizing 
to reach 41 trials in 2024.

•	 Since 2021, overall depression trial starts decreased  
by 31% while the mix of mechanisms of action  
shifted significantly.

•	 Psychedelics accounted for a high share of  
depression trials, at 39% in 2024. Studies of novel 
mechanisms including serotonergic psychedelics, 
NMDA receptor modulators, kappa-opioids and 
neuroactive steroids together comprised nearly  
half of depression trials in 2024.

•	 Trial activity for traditional antidepressants has 
declined; serotonin-norepinephrine reuptake inhibitors 
accounted for 10% of all depression trials in 2020,  
but this figure dropped considerably in 2024, indicating 
a shift away from traditional antidepressants to  
novel mechanisms.

Exhibit 28: Depression clinical Phase I to III trials by segment and mechanism of action, 2020–2024

Notes: Trials may focus on more than one segment and depression segment analysis includes some double counting as a result. Trials could be included in 
other disease segments throughout the report. Trials are for CNS: Depression and CNS: Bipolar, include only Phase 1-3 trials, and non-bioequivalence (generic).

CLINICAL TRIAL ACTIVITY

Trial starts in depression continued at around 40 per year with 
psychedelics continuing to be a significant focus area

Source: Citeline Trialtrove, Jan 2025; IQVIA Institute, Jan 2025.
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•	 New COVID-19 trial starts dropped to 75 trials in  
2024 from 763 trial starts in 2020, with other  
infectious disease trials also declining to below  
pre-pandemic levels.

•	 Excluding COVID-19, trial starts for infectious disease 
therapeutics declined from 411 in 2019 to 235 in 2024, 
with non-COVID-19 vaccine trials falling from 169 to 
148 over the same period.

•	 Overall, both COVID-19 and non-COVID-19 infectious 
disease trial activities have been more focused on 
therapeutics than on vaccines.

•	 In the past five years, there has been a notable 
increase in the relative proportions of trial initiations 
for viral indications including HIV, HPV, influenza, and 
RSV — with the latter also growing substantially in 
absolute terms between 2019 and 2024, from 15 trial 
starts to 35.

•	 Conversely, trial activity for the bacterial infection 
segment has seen a dramatic decline, accounting 
for just 34 trials in 2024 compared to 103 in 2019; 
this trend underscores the ongoing lack of novel 
mechanisms and targets and the escalating risks 
associated with antimicrobial resistance.

Exhibit 29: Infectious disease clinical trial starts by disease, 2019–2024

Notes: Industry sponsored interventional trials, terminated trials included in the analysis. Other ID (infectious disease) therapeutics and vaccines exclude 
COVID trials.

CLINICAL TRIAL ACTIVITY

Infectious disease trial starts declined to below pre-pandemic 
levels for both COVID-19 trials and other infectious diseases

Source: Citeline Trialtrove, Jan 2025; IQVIA Institute, Jan 2025.
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•	 A total of 65 novel active substances (NAS) were 
launched globally in 2024, bringing the five-year total 
to 381.

•	 While 110 of the NAS launched in the U.S. since 2020 
are not available in Europe, only 14 European NAS  
are not available in the U.S.

•	 China has closed a significant gap in time between 
global and local NAS  launches, accelerating from a 
median delay of 9.6 years in 2005-09 to 3.7 in 2020–24 
— although an increasing number of China NAS are 
not available internationally.

•	 In 2024, there were 10 first-in-class new medicines 
in oncology, including two cell therapies and three 
bispecific antibodies.

•	 Within neurology and GI, the 2024 U.S. approval 
cohort saw the first new mechanism in schizophrenia 
in 30 years, as well as the first drug for metabolic 
dysfunction-associated steatohepatitis (MASH), while 
hematology saw two first-in-class sickle cell gene 
therapies approved.

•	 Emerging biopharma companies originated 41, or 85%, 
of the 48 new drugs in 2024 and launched most of 
them — with 63% of drugs both EBP-originated  
and EBP-launched.

•	 Among the 48 NAS launched in 2024 were 16 oncology 
drugs, 8 neurology drugs, and 6 hematology drugs.

•	 The 2024 NAS launches included 44 specialty,  
34 orphan, and 28 first-in-class drugs.

•	 In addition to 509 NAS approvals in the U.S. over the 
last decade, there were 1,092 indication expansions — 
over two per drug — with more approvals and more 
expansions for small molecules than for biologics.

•	 Over three quarters of the drugs launched in 2024 
were launched more than 10 years after their first 
patent filing, with a median interval of 14 years 
between filing and launch – with expedited regulatory 
pathways reducing this period by an average of  
3.5 years.

New drug approvals and launches

A total of 65 novel active substances were launched globally in 2024, 
representing an increase on the pre-pandemic period but a year-on-year 
decline since 2023.
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•	 A total of 65 novel active substances (NAS) were 
launched globally in 2024, which is above the average 
of 63 NAS launches over the past decade.

•	 In the past year, increases in the number of launches 
have been observed in the gastrointestinal (6), 
endocrinology (7), and hematology (7) therapy areas.

•	 Moreover, over the past five years, growth has 
been observed in the number of new launches in 
endocrinology, neurology, and oncology, with 211 
launches compared to 117 from 2015 to 2019.

•	 In the past decade, the total of 218 oncology launches 
has included cell and gene therapies (19), as well as 
innovative modalities like antibody-drug conjugates 
(13) and bispecific antibodies (12).

•	 In the past decade, 77 drugs have been launched in 
neurology, with nine in 2024 alone. Those included the 
first new mechanism in schizophrenia in over 30 years, 
as well as four neurological rare disease NAS, with 
two for Duchenne muscular dystrophy and two for 
Niemann-Pick disease type C.

•	 Seven NAS were launched in 2024 for hematological 
diseases, including three gene therapies, one for 
Hemophilia B, one for sickle cell disease (SCD), and a 
third for SCD and beta thalassemia, representing a 
significant advance in treatment modalities for these 
hard-to-treat patients.

•	 Other notable launches include the first drug to treat 
metabolic dysfunction-associated steatohepatitis 
(MASH), previously known as nonalcoholic 
steatohepatitis (NASH), a metabolic condition with 
significant ongoing research.

Exhibit 30: Number of novel active substances (NAS) launched globally by therapy area, 2015–2024

Notes: A novel active substance (NAS) is a new molecular or biologic entity or combination where at least one element is new. Includes NAS launched 
anywhere in the world by year of first global launch. Launch is determined using IQVIA audits of sales activity as well as companies’ public statements. 
Oncology includes supportive care & diagnostics. COVID-19 includes novel medicines only and does not include previously approved medicines with new 
approved uses for COVID-19. Oncology includes solid-oncology, hematology oncology, supportive care, and diagnostics.

NEW DRUG APPROVALS AND LAUNCHES

A total of 65 novel active substances (NAS) were launched globally 
in 2024

Source: IQVIA Institute, Jan 2025.
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•	 A total of 65 novel active substances have launched 
globally in 2024, bringing the five-year total to 381, or 
358 excluding COVID-19. Based on molecules in the 
late-stage pipeline and historic success rates, over the 
next five years an average of 65–75 NAS are expected 
to launch annually, expanding the number of NAS 
launched globally by 325–375.

•	 A total of 48 NAS launched in the U.S. in 2024, bringing 
the five-year total to 273. This represents a 22%  
increase in the number of launches between 2020 and 
2024 compared to the period from 2015 to 2019. 

•	 In 2024, 38 launches were seen by the four largest EU 
member countries (France, Germany, Italy, Spain) and 
the UK, a 23% increase from the previous year. The 
five-year total was brought to 204, up 26 from the prior 
five-year total, but 69 fewer than the U.S.

•	 With 35 confirmed 2024 NAS launches, and 188 in 
the past five years, China saw launches increase 47% 
compared to the 128 launches from 2015-2019. China 
ranks third in the number of launches.

•	 Japan had 35 NAS launches in 2024, indicating a 59% 
increase from the previous year, however the five-year 
total was unchanged at 164.

Exhibit 31: Number of novel active substances (NAS) launched globally and in selected countries, 2005–2024

Notes: Novel active substance (NAS) is defined as a medicine with at least one novel ingredient and is noted in the year it launches for the first time in the 
relevant geography. Fixed-dose combinations are NAS if one of the ingredients is novel, but would not be considered NAS if both are previously available 
alone or in other combinations. Emergency use authorizations (EUA) are counted as NAS in the year the medicine became available to patients and no 
exclusion is applied for approval type. COVID-19 vaccines are counted as NAS based on which of the 8 subtypes of vaccine technology was used to create 
them. Launch of NAS in each geography are counted independently, meaning the totals for each geography include different products, and the global is a 
representation of distinct first global launches.

NEW DRUG APPROVALS AND LAUNCHES

A total of 381 novel active substances have launched globally in the 
past 5 years, bringing the 20-year total to 992

Source: IQVIA Institute, Jan 2025.
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•	 Novel medicines do not launch in every country 
simultaneously, and increasingly there is a gap where 
medicines launched in the U.S. are not widely available 
in other countries.

•	 In the past five years there have been 110 (40%)  
U.S. NAS launches that have not yet been launched  
in the key European markets, while only 14 (7%) drugs 
launched in Europe have failed to be launched in  
the U.S.

•	 The U.S. is the most common first-launch country,  
and there are often lags of a year or more to other 
country launches.

•	 The presence of older U.S. launches which remain 
unlaunched elsewhere is indicative of more systemic 
patterns of incentives related to the relative 
commercial value of markets.

•	 In the five years from 2015 to 2019, there were 33 (15%) 
NAS launched in the U.S. that have not yet launched 
in Europe six to ten years later. In contrast, there are 
only 10 (6%) drugs launched in Europe that have yet to 
launch in the U.S.

Exhibit 32: NAS launches in the U.S. and EU4+UK, 2015–2024

Notes: NAS Launch dates reflect the availability of a medicine in the relevant geography regardless of reimbursement status. Launch dates in EU4+UK 
reflect the earliest of the five countries. U.S. NAS launches compared to their status in Europe. EU4+UK NAS launches compared to their status in the U.S. 
Information in most recent periods can be restated later and may change.

NEW DRUG APPROVALS AND LAUNCHES

Since 2020, 110 NAS launched in the U.S. are not available in Europe 
while 14 European NAS are not available in the U.S.

Source: IQVIA Institute, Jan 2025.
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•	 Over the last decade, the number of NAS launches  
in China has increased. Between 2020 and 2024,  
188 NAS were launched in China, an increase of almost 
50% compared to the prior five years. The significant 
increase in NAS launches in China has begun to reduce 
the gap to other key geographies (Exhibit 31).

•	 In 2019, the China National Reimbursement Drug List 
(NRDL) shifted to annual updates, from a previous  
six- or seven-year frequency, which resulted in a surge 
in multinationals launches, especially post-2019.

•	 Since that time, the source of NAS launches has  
shifted away from international companies; of the  
188 launches between 2020 and 2024, 40% were 
launched only in China, all by Chinese companies.

•	 For those global NAS which launch in China, the time  
to launch has dropped from a median of 9.6 years in 
2005-09 to 3.7 in the last five years, pointing to  
reduced barriers and increasing incentives for 
multinational NAS launches.

•	 Of the 76 China-only launches over the past five 
years, close to 60% of the launches were in oncology, 
significantly higher than the share of global launches 
for these drugs.

Exhibit 33: China NAS launches 2005–2024

Notes: A novel active substance (NAS) is a new molecular or biologic entity or combination where at least one element is new; Launches in China have been 
compared to global launches. China-only is defined as China launches which have no other major-country launches (U.S., EU4+UK, Japan, South Korea). 
Elapsed time is the median elapsed time between Global launch and China launch by 5-year timeframes. Oncology includes solid-oncology, hematology 
oncology, and supportive care.

NEW DRUG APPROVALS AND LAUNCHES

China has closed a significant gap in time to launch for global NAS 
from a median 9.6 years in 2005-09 to 3.7 in the last 5 years

Source: IQVIA Institute, Jan 2025.
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•	 U.S. NAS launches have seen increasing shares of 
key product types over the past six years, including a 
shift to biologic, specialty, orphan, and first-in-class 
medicines.

•	 Drugs launched with orphan drug designation rose 
to 72% in 2024 from 51% in 2019. Over 40% of these 
orphan launches were for oncology. 

•	 Specialty medicines — those which treat chronic, 
complex or rare diseases and which also have complex 
treatment, distribution or patient management 
aspects, along with often high costs — made up 
93% of the launches in the U.S. in 2024, the highest 
proportion in the past five years.

•	 Of the 48 NAS launched in the U.S. in 2024, 50% were 
biologics, which is above the average of 46% over the 

past five years. The increase in the percentage share 
of biologics since 2022 coincides with the Inflation 
Reduction Act (IRA), which gives biologics a longer 
timeframe before price negotiation. However, it is 
unlikely that these are related, as NAS launches are 
the result of a long sequence of clinical trials and 
regulatory review starting many years prior to the 
passage of the IRA.

•	 A significant number of first-in-class medicines have 
become available, averaging 50% for the last five 
years, including 28 of the 48 launched in 2024.

•	 While less than 20% of NAS include reference to a 
predictive biomarker or have a companion diagnostic 
in their approval, many more medicines have some 
degree of precision, with targeted mechanisms 
dominating key therapy areas such as oncology.

Exhibit 34: U.S. novel active substances (NAS) by product attributes and characteristics of clinical trials used for 
approval, 2019–2024

Notes: Includes NAS launched in the United States 2019–2024 regardless of the timing of FDA approval. Orphans include drugs with one or more orphan 
indications approved by the FDA at product launch. Products are not reclassified as orphan if they subsequently receive an approval for an orphan designated 
indication. First-in-class is based on FDA classification. Predictive biomarkers and companion diagnostics are based on FDA approval information. Oncology 
includes solid-oncology, hematology oncology, and supportive care.

NEW DRUG APPROVALS AND LAUNCHES

Close to 60% of new launches in the U.S. in 2024 were first-in-class 
and 50% were biologic

Source: IQVIA Institute, Jan 2025.
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•	 First-in-class molecules accounted for 58% of NAS 
launches in 2024 (Exhibit 34) and 51% of the launches 
over the past five years.

•	 In keeping with the trend in previous years, the 
majority (10) of first-in-class molecules launched in 
2024 were for oncology, followed by neurology (4), 
immunology (4), and gastrointestinal (4).

•	 The 4 gastrointestinal first-in-class NAS launches in 
2024 represented a substantial increase compared to 
the single launch in 2023. The 2024 launches included 
the first NASH treatment for patients with notable liver 
scarring, resmetirom (Rezdiffra).

•	 Within neurology, the launch of two first-in-class 
therapies for treating the neurological symptoms 
associated with Niemann-pick disease type C in both 

adults and children was seen in 2024. Additionally, 
a combination of xanomeline and trospium chloride 
(Cobenfy) was launched with a novel mechanism 
for treating schizophrenia, marking the first such 
treatment in over 30 years.

•	 There were four first-in-class hematology treatments 
in 2024, with two gene therapies targeting sickle cell 
disease, another gene therapy targeting hemophilia 
B. There was also a small molecule for paroxysmal 
nocturnal hemoglobinuria (PNH), a rare, acquired 
blood disorder characterized by the abnormal 
destruction of red blood cells (hemolysis) during sleep.

Exhibit 35: First-in-class U.S. novel active substance (NAS) by therapy area, 2019–2024

Notes: A novel active substance (NAS) is a new molecular or biologic entity or combination where at least one element is new; Includes NAS launched in the 
United States 2019-2024 regardless of the timing of FDA approval. First-in-class is based on FDA classification. Oncology includes solid-oncology, hematology 
oncology, and supportive care.

NEW DRUG APPROVALS AND LAUNCHES

In the past 6 years, 159 first-in-class molecules emerged from 
research and reached the U.S. market

Source: IQVIA Institute, Jan 2025.
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Exhibit 36: U.S. first-in-class launched in 2024

NEW DRUG APPROVALS AND LAUNCHES

There were 10 oncology first-in-class new medicines in 2024, 
including 2 cell therapies and 3 bispecific antibodies

Source: IQVIA Institute, Jan 2025.
Continued on the following page...
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intraoperative imaging guidance, allowing surgeons to detect and resect residual cancerous 
tissue during lumpectomy, potentially reducing the need for additional surgeries.

imetelstat (Rytelo)
Myelodysplastic 
syndromes with 
anemia

Oligonucleotide 
telomerase inhibitor

For transfusion-dependent patients, ineligible for erythropoiesis-stimulating agents 
(ESAs), therapy sustained transfusion independence (by inhibiting telomerase activity and 
preventing the rapid division of abnormal blood cells), improved hemoglobin levels and 
quality of life. Rytelo achieved ≥8-week red blood cell transfusion independence (RBC-TI) 
in 39.8% of patients (95% CI: 30.9-49.3) vs. 15% with placebo (95% CI: 7.1-26.6) (P<0.001).

nogapendekin alfa 
inbakicept (Anktiva)

Non-muscle invasive 
bladder cancer 
(NMIBC)

Interleukin 15 receptor 
agonist

Anktiva achieved a 62% complete response (CR) rate, eliminating cancer in study 
participants (n=77) who were otherwise unresponsive to standard of care BCG vaccine 
therapy and were at high-risk of NMIBC  with carcinoma in situ (CIS) with or without Ta/T1 
papillary disease following transurethral resection.

revumenib (Revuforj)
Relapsed / refractory 
acute leukemia + 
KMT2A translocation

Menin inhibitor

First FDA-approved menin inhibitor specifically targeting this genetic mutation 
and can increase the potential for patients to proceed to treatments such as stem 
cell transplants. Revuforj achieved a complete remission (CR) plus CR with partial 
hematological recovery (CRh) rate of 21% in adults with relapsed or refractory acute 
leukemia, compared to those receiving leukemia-specific standard of care.

tarlatamab (Imdelltra) Small cell lung cancer 
(SCLC)

DLL3-targeting bispecific 
T-cell engager therapy 
(BITE)

First BiTE therapy approved to treat a major solid tumor. At a 10 mg dose every two 
weeks, Imdelltra showed a strong objective response rate (ORR) of 40% (95% CI: 31, 51) 
and a median DoR of 9.7 months (CI: 2.7, 20.7+). The median overall survival was 14.3 
months. Since this is a novel therapy for advanced SCLC, no standard treatment was 
established to compare it directly against in this trial.

zolbetuximab (Vyloy)

Unresectable / 
metastatic HER2-
negative gastric or 
gastroesophageal 
junction 
adenocarcinoma

Claudin 18.2 (CLDN18.2)-
directed cytolytic 
antibody

First CLDN18.2-targeted therapy approved in the U.S., where the monoclonal antibody 
binds to a protein on the surface, helping the immune system identify and attack the cancer 
cells. Zolbetuximab with mFOLFOX6 (SPOTLIGHT trial) improved median PFS by 1.9 months 
to 10.6 months compared to the placebo/chemo arm and OS improved 2.7 months to  
18.2 months. Zolbetuximab with CAPOX (GLOW trial) improved median PFS to 8.2 months 
from 6.8 mos in placebo/chemo and OS to 14.4 months from12.8 mos placebo/chemo. 

zanidatamab (Ziihera)
Unresectable / 
metastatic HER2-
positive biliary tract 
cancer (BTC)

Bispecific dual HER2-
targeted antibody

First dual HER2 targeting therapy in biliary tract cancer, where the target has previously 
been effective in other HER2-positive cancers. There was a confirmed objective 
response rate (cORR) of 52% in patients with HER2-positive biliary tract cancer, with 3% 
achieving complete response and 48% achieving partial response. The targeted therapy 
can be used patients with spreading or non-operable BTC.

lifileucel (Amtagvi) Unresectable 
/ metastatic melanoma

Autologous  
tumor-infiltrating 
lymphocytes

First FDA approved T-cell therapy for solid tumors. Amtagvi significantly reduced 
symptom frequency and severity compared to the control group (receiving standard-of-
care treatments like immunotherapy with a PD-1 inhibitor or a BRAF inhibitor) starting 
at Week 4, with 31.5% (Cohort 4) and 31.4% (pooled) achieving objective responses.

zenocutuzumab 
(Bizengri) 

Unresectable / 
metastatic NRG1+ 
non-small cell lung 
cancer and pancreatic 
adenocarcinoma

HER2 x HER3 bispecific 
antibody

First systemic therapy for patients with NSCLC or pancreatic adenocarcinoma harboring 
a neuregulin 1 (NRG1) gene fusion. Bizengri binds  HER2 and HER3, inhibiting 
HER2:HER3 dimerization and preventing NRG1 binding to HER3. In an open-label, 
single agent phase I/II study, Bizengri achieved an overall response rate (ORR) of 33% 
and median duration of response (DOR) of 7.4 months (range 4.0 to 16.6 months) in 
patients with NSCLC, and ORR of 40% and DOR range of 3.7 months to 16.6 months in 
patients with pancreatic adenocarcinoma.

afamitresgene 
autoleucel (Tecelra)

Unresectable 
/ metastatic synovial 
sarcoma

Genetically modified 
autologous T cell 
immunotherapy targeting 
MAGE-A4 antigen

First FDA approved TCR gene therapy using patient’s own T cells modified to target the 
Melanoma-associated antigen A4 (MAGE-A4)-directed antigen in synovial sarcoma. In 
trials, it showed a 43.2% response rate with a median response duration of 6 months.
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givinostat (Duvyzat) Duchenne muscular 
dystrophy (DMD)

Histone deacetylase 
inhibitor (HDAC)

First nonsteroidal drug approved to treat patients with all genetic variants of DMD. After 
18 months of treatment, patients on Duvyzat showed significantly less decline in the time 
to climb four stairs compared to placebo (all patients continued to receive the standard of 
care steroid regimen), with a mean change of 1.25 seconds vs. 3.03 seconds.

arimoclomol (Miplyffa) Niemann-Pick disease 
type C HSP70 co-inducer

First treatment for Niemann-Pick Disease, Type C. Miplyffa halted disease progression 
in Niemann-Pick disease type C over 12 months, significantly improving ambulation, 
speech, swallowing, and fine motor skills compared to placebo.

levacetylleucine 
(Aqneursa)

Niemann-Pick disease 
type C Modified amino acids

Only FDA-approved stand-alone treatment for NPC. The exact mechanism of action is 
unknown. At 12 weeks, patients treated with Aqneursa showed a significantly greater 
improvement in functional Scale for Assessment and Rating of Ataxia (fSARA) score 
compared to placebo, with a mean treatment difference of -0.4 (95% CI: -0.7, -0.2).

xanomeline and 
trospium chloride 
(Cobenfy)

Schizophrenia Muscarinic receptor 
antagonist

First new mechanism to treat schizophrenia in over 30 years. It is a fixed-dose 
combination of a selective M1 and M4 muscarinic agonist, which is believed to 
modulate dopamine release, combined with a muscarinic antagonist, acting as a 
peripheral muscarinic antagonist to mitigate xanomeline's CNS activity. The treatment 
results in a significant reduction in schizophrenia symptoms compared to placebo 
measured on the Positive and Negative Syndrome Scale (PANSS). Over 5 weeks there 
was a 9.6-point reduction in the EMERGENT-2 trial and a 8.4-point reduction in the 
EMERGENT-3 trial.
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Exhibit 36 (continued): U.S. first-in-class launched in 2024

NEW DRUG APPROVALS AND LAUNCHES

Two sickle cell gene therapies led the hematology first-in-class 
therapies in 2024

FIRST-IN-CLASS 
NAS INDICATION MOA CLINICAL BENEFIT SUMMARY
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olezarsen (Tryngolza)
Familial 
chylomicronemia 
syndrome (FCS)

APOC-III-directed 
antisense oligonucleotide

Familial chylomicronemia syndrome (FCS) is a rare, inherited genetic disorder 
where the body is unable to break down fats from food. Tryngolza reduced fasting 
triglycerides by 42.5% at Month 6 compared to placebo (Olezarsen-matching placebo).

atidarsagene 
autotemcel (Lenmeldy)

Metachromatic 
leukodystrophy

Gene therapy to insert 
functional Arylsulfatase A 
(ARSA) gene

First gene therapy for metachromatic leukodystrophy (MLD). At 6 years of age, all of the 
studied children with pre-symptomatic late infantile MLD treated with Lenmeldy were 
alive, vs. 58% in the natural history group. At 5 years, 71% of treated children could walk 
without assistance, and 85% had normal language and performance IQ scores.

resmetirom (Rezdiffra)
NASH with moderate 
to advanced liver 
fibrosis

Thyroid hormone  
receptor-beta (THR-β) 
agonist

This is the first nonalcoholic steatohepatitis (NASH) treatment for patients who also 
have notable liver scarring. At 12 months, 26–27% of subjects on 80 mg dose and 
24–36% on 100 mg of Rezdiffra achieved NASH resolution without worsening liver 
scarring, vs. 9–13% on placebo with diet and exercise counseling.

elafibranor (Iqirvo) Primary biliary 
cholangitis (PBC)

Peroxisome proliferator-
activated receptor delta 
agonist

Iquirvo significantly reduces alkaline phosphatase (ALP) and bilirubin in the blood, 
potentially slowing liver fibrosis progress and delaying liver transplant need. About 51% 
of patients treated with Iqirvo plus ursodeoxycholic acid (UDCA) reached the primary 
biochemical response endpoint, 13 times more than the 4% with placebo plus UDCA.
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marstacimab 
(Hympavzi) Hemophilia A and B Tissue factor pathway 

inhibitor (TFPI) antagonist
Hympavzi reduced the annualized bleed rate (ABR) of treated bleeds by 92% compared 
to on-demand factor-based treatment and by 35% compared to routine prophylaxis 
treatment. It is the first non-factor and once-weekly treatment for Hemophilia B.

Danicopan (Voydeya)
Paroxysmal nocturnal 
hemoglobinuria 
(PNH)

Complement factor D 
inhibitor

Oral, Factor D inhibitor developed as an add-on to standard of care to address the 
needs of patients with PNH who experience clinically significant EVH while treated with 
a C5 inhibitor. It increased mean hemoglobin levels by 2.9 g/dL versus 0.5 g/dL for 
placebo at 12 weeks.

lovotibeglogene 
autotemcel (Lyfgenia) Sickle cell disease Gene therapy to insert 

functional β-globin gene

One-time gene therapy that has the potential to resolve vaso-occlusive events and is 
custom-designed to treat the underlying cause of sickle cell disease. Adds functional 
copies of a modified β-globin gene into patients’ hematopoietic stem cells (HSCs) 
through transduction of autologous CD34+ cells with a lentiviral vector. In trials, 88% 
of patients (n=32) did not experience any VOCs for 18 months, and 94% avoided 
hospitalization for severe VOCs during that period.

exagamglogene 
autotemcel (Casgevy)

Sickle cell disease and 
beta thalassemia

CRISPR/Cas9 edited 
BCL11A gene which 
downregulates BCL11A

First CRISPR/Cas9 gene edited therapy approved by FDA for patients 12 and older with 
recurrent vaso-occlusive crisis (VOCs). In trials, 93.5% of patients (n=30) did not have 
severe VOCs for 12 months, and 100% avoided hospitalization for severe VOCs during 
that period. The genes are edited at the erythroid lineage cells to reduce BCL11A 
expression, a critical transcription factor in treating sickle cell disease.
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ar aprocitentan (Tryvio) Hypertension Endothelin B receptor 
antagonist

First endothelin-receptor antagonist approved by FDA to treat patients with treatment-
resistant hypertension. The treatment significantly reduced sitting systolic blood 
pressure (SBP) from baseline to Week 4, demonstrating its effectiveness in lowering 
blood pressure. 

sotatercept (Winrevair) Pulmonary arterial 
hypertension (PAH) Activin signaling inhibitor

For patients with PAH, physical activity can be extremely difficult. Trials showed 
significant improvement in physical activity metrics and exercise capacity, reduced the 
risk of clinical worsening events, and improved the World Health Organization (WHO) 
functional class. Winrevair significantly increased 6-Minute Walk Distance by 41 meters 
(95% CI: 28, 54; p<0.001) compared to placebo at Week 24. 
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Nemolizumab 
(Nemluvio) Prurigo nodularis Interleukin 31 receptor 

antagonist

In two registrational trials, 56% and 49% of Nemluvio-treated patients achieved a 
significant reduction in itch intensity at Week 16 vs. 16% in placebo groups (p<0.001). 
Significantly reduced itch intensity, improved sleep disturbances, and cleared skin 
lesions.

mavorixafor (Xolremdi) WHIM syndrome Selective CXCR4 receptor 
antagonist

First FDA-approved treatment for this rare primary immunodeficiency (PI) disorder, in 
which the body’s immune system has trouble fighting infections, especially respiratory, 
ear, and skin infections. Xolremdi significantly increased the mean TATANC (hours above 
ANC (number of neutrophils in the blood) threshold of 500 cells/µL over 24 hours) 
compared to placebo, with similar effects in both adult and pediatric subjects.
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crinecerfont 
(Crenessity)

Congenital adrenal 
hyperplasia

Corticotropin releasing 
factor receptor 1 
antagonist

First new treatment option in 70 years for adults and children aged 4 years and older 
living with this rare disease. Previous only treatment option was glucocorticoid, where 
high dose was associated with serious and significant complications of steroid excess, 
including metabolic issues such as weight gain and diabetes, cardiovascular disease 
and osteoporosis. Crenessity reduced the daily glucocorticoid dose by 27% while 
maintaining androstenedione levels, compared to a 10% reduction with placebo. In 
children, Crenessity reduced the dose by 18%, while placebo led to a 6% increase.

nedosiran (Rivfloza) Primary hyperoxaluria 
type 1

LDHA-directed small 
interfering RNA (siRNA)

This rare genetic condition causes high oxalate levels in urine, leading to kidney stones 
and potential kidney failure. By Day 180, Rivfloza significantly decreased 24-hour 
urinary oxalate excretion (Uox) from baseline, with a least-squares mean difference in 
AUC24-hour urinary oxalate excretion (Uox) of 4976 [95% CI, 2803-7149]; P <.0001.

Source: IQVIA Institute, Jan 2025.
Notes: In 2023, the term Nonalcoholic Steatohepatitis (NASH) was officially changed to Metabolic Dysfunction-Associated Steatohepatitis (MASH) as part of a 
broader initiative to update the nomenclature for liver diseases, aiming to more accurately reflect their metabolic origins and to avoid potentially  
stigmatizing language. 
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•	 Emerging biopharma companies are responsible 
for the largest share of early drug development and 
historically licensed those assets to larger firms for 
commercialization. These historic patterns have 
shifted notably in the last decade.

•	 EBP companies originated 85% of the 48 NAS launched 
in 2024. The cumulative percentage of NAS originated 
by EBP from 2020–2024 was 59%, an increase on the 
2015-2019 figure of 53%, indicating a growing share of 
EBP innovation reaching the market.

•	 Launched novel active substances (NAS) originated by 
EBP companies have increased in absolute numbers, 
with 41 NAS launched in 2024 that originated from an 
EBP company, up from 34 in 2019, and being more than 
half of NAS launches every year since 2016.

•	 Products originated by EBPs are increasingly also 
launched by an EBP company, indicating more 
independence of EBPs in taking products from 
innovation to the market.

•	 With 26 EBP-originated and launched NAS, EBP 
companies both originated and launched 63% of new 
drugs in 2024.

•	 In some cases, EBP-launched NAS have later been 
acquired by larger companies, either licensing the 
product or the entire company after the initial launch.

Exhibit 37: Companies originating and filing FDA regulatory submissions for NAS and percent of launches by 
NAS launch year, 2015–2024

Notes: NAS Launches in the U.S. have been segmented by the originator, which is based on the company which filed the first patent. The segmentation laid 
out in exhibit 2 is applied based on the revenue or R&D spend at the time of the patent filing. Launch company segmentation has been assessed by the 
FDA filing company, further verified by the status of that company in relation to acquisitions by other companies as often filing company does not change 
retroactively to reflect new ownership.

NEW DRUG APPROVALS AND LAUNCHES

Emerging biopharma companies originated 85% of new drugs  
in 2024 and originated-and-launched 63% of them

Source: IQVIA Institute, Jan 2025.
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Exhibit 38: Novel active substances (NAS) launched in 2024 in the United States

NEW DRUG APPROVALS AND LAUNCHES

There were 48 NAS launched in 2024 including 44 specialty,  
34 orphan, and 28 first-in-class

Source: IQVIA Institute, Jan 2025.
Notes: Includes NAS launched in the U.S. in 2024. Oncology includes supportive care & diagnostics. Information collated from FDA and company releases and 
relevant clinical trial information. First-in-class based on FDA categorization. Any form of expedited review includes priority review, accelerated approval, 
breakthrough designation, or fast track determined by the FDA. If the time between the first patent filing (or start of the first clinical trial) and launch in the 
U.S. is less than or equal to 10 years this has been noted. Next-gen biotherapeutics include cell therapies, gene therapies & oligonucleotides.

ATTRIBUTES KEY: q = Oral, w = Biologic, e = Specialty, r = Next-gen biotherapeutic, t = Orphan, y = First-in-class, u = Expedited review,  
i = U.S. Patent to launch ≤10 years o = EBP originated, 1) = EBP launched 

THERAPY 
AREA INDICATION MOLECULE BRAND

ATTRIBUTES*
1 2 3 4 5 6 7 8 9 10

On
co

lo
gy

Breast cancer
inavolisib Itovebi
pegulicianine Lumisight

Grade 2 astrocytoma or oligodendroglioma vorasidenib Voranigo
Myelodysplastic syndromes with anemia imetelstat Rytelo
Non-muscle invasive bladder cancer (NMIBC) nogapendekin alfa inbakicept Anktiva
Non-small cell lung cancer (NSCLC) lazertinib Lazcluze
Relapsed / refractory acute leukemia + KMT2A translocation revumenib Revuforj
Relapsed / refractory B-cell precursor ALL obecabtagene autoleucel Aucatzyl
Relapsed / refractory pediatric Low-Grade Glioma (LGG) tovorafenib Ojemda
Small cell lung cancer (SCLC) tarlatamab Imdelltra
Unresectable / metastatic esophageal squamous cell carcinoma tislelizumab Tevimbra
Unresectable / metastatic HER2-negative gastric or gastroesophageal junction adenocarcinoma zolbetuximab Vyloy
Unresectable / metastatic HER2-positive biliary tract cancer zanidatamab Ziihera
Unresectable or metastatic melanoma lifileucel Amtagvi
Unresectable /  metastatic NRG1 = non-0small cell lung cancer zenocutuzumab Bizengri
Unresectable / metastatic synovial sarcoma afamitresgene autoleucel Tecelra

Ne
ur

olo
gy

Alzheimer donanemab Kisunla

Duchenne muscular dystrophy (DMD) 
givinostat Duvyzat
vamorolone Agamree

Myasthenia gravis zilucoplan Zilbrysq

Niemann-pick disease type C
arimoclomol Miplyffa
levacetylleucine Aqneursa

Schizophrenia xanomeline and trospium chloride Cobenfy
Transthyretin amyloid polyneuropathy (ATTR-PN) eplontersen Wainua

He
m

at
olo

gy

Hemophilia A and B marstacimab Hympavzi
Hemophilia B fidanacogene elaparvovec Beqvez

Paroxysmal nocturnal hemoglobinuria (PNH)
crovalimab Piasky
danicopan Voydeya

Sickle cell disease lovotibeglogene autotemcel Lyfgenia
Sickle cell disease and beta thalassemia exagamglogene autotemcel Casgevy

Ga
str

o-
 

int
es

tin
al

Familial chylomicronemia syndrome (FCS) olezarsen Tryngolza
Metachromatic leukodystrophy atidarsagene autotemcel Lenmeldy
NASH with moderate to advanced liver fibrosis resmetirom Rezdiffra

Primary biliary cholangitis (PBC)
elafibranor Iqirvo
seladelpar Livdelzi

Ca
rd

io-
va

scu
lar Hypertension aprocitentan Tryvio

Pulmonary arterial hypertension (PAH) sotatercept Winrevair
Transthyretin amyloid cardiomyopathy (ATTR-CM) acoramidis Attruby 

Im
m

u-
no

lo
gy Moderate-to-severe atopic dermatitis lebrikizumab Ebglyss

Prurigo nodularis nemolizumab Nemluvio
WHIM syndrome mavorixafor Xolremdi

En
do

-
cri

no
- 

log
y Congenital adrenal hyperplasia crinecerfont Crenessity

Hyperparathyroidism palopegteriparatide Yorvipath

Ot
he

rs

Chikungunya Chikungunya Vaccine, Live Ixchiq
COPD ensifentrine Ohtuvayre
Diagnostic radiographic imaging agent for intra-arterial & IV procedures iomeprol Iomervu
Primary axillary hyperhidrosis sofpironium Sofdra
Primary hyperoxaluria type 1 nedosiran Rivfloza

18 24 44 10 34 28 38 12 41 27
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•	 In the last decade, approvals have been granted by the 
U.S. FDA to 509 NAS, and 1,092 expansions have been 
received by the NAS approved between 2000–2023.

•	 Of the 1,092 expansions, 62% were granted to small 
molecules. On average, 14 expansions were received 
by small molecule NAS in the last decade, whereas 
eight expansions were received by biological NAS. 

•	 Under the IRA, the maximum fair prices set for small 
molecules will be applicable at nine years and for 
biologics at 13 years. The exhibit indicates that new 
approvals and applications in new populations are 
secured by small molecules (162) and biologics (42) well 
beyond these maximum fair price applicability points. 

•	 Further, with the passage of the IRA, a shift in R&D 
from small molecules to biologics is anticipated by 
the general industry consensus due to the longer 
duration for price negotiation selection between the 
two drug types. However, with the increase in the 
number of small molecules being approved, no such 
shift has been indicated so far. It is important to note 
that approvals since 2022 were for drugs under clinical 
development many years prior to the passage of the 
IRA, so it is crucial to closely monitor these trends in 
the upcoming years.

Exhibit 39: Approval trend by NAS approvals and expansions post initial approval

Notes: The chart showcases the total number of approvals received by NAS approved in U.S. from 2015-2024. Light blue color indicates the number of 
approvals of NAS in that year. Amber indicates the indication expansions in that year for NAS approved in any prior year.
*Approval year 2024 includes NAS approvals in that year and expansions received by NAS that received approval between 2000-2023. The analysis of the year 
2024 does not yet include same-year expansions of NAS which were first approved in 2024.

NEW DRUG APPROVALS AND LAUNCHES

In the past 10 years there were 509 NAS approvals in the U.S. and 
an additional 1,092 indication expansions, over 2 per drug

Source: IQVIA Institute, Jan 2025.
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•	 The time from when a company first patents an 
innovation or starts human trials until the launch of 
the new medicine represents a useful proxy for the 
efficiency of the R&D process.

•	 In 2024, 12 drugs launched within 10 years of their  
first patent, indicating a decline from an average  
21 per year in 2020–2023.

•	 Further, the median time for U.S. NAS rose to 
14.4 years in 2024, up from 13.4 years in 2023 and 
above the average of 13.1 years from the last decade.

•	 The largest group of launches were those within  
11–15 years of their first patent, with a higher share 
than in 2020–2023 when more launches were less than 
10 years. 

•	 Based on 2015 to 2024 data, 74% of the drugs that 
launched within 10 years of patent filing had some 
form of expedited review - which is only slightly higher 
than the 69% figure for drugs which took more than 
10 years. Expedited reviews are a factor that may only 
affect the very end of a drugs development and a wide 
range of other factors are also important in overall 
development speed.

•	 In the past 10 years, drugs launched less than 10 years 
after patent filing were mostly in oncology (42%), and 
neurology (16%). 

Exhibit 40: Time from first patent filing or human trial and U.S. launch for novel active substances, 2015–2024

Notes: Time is counted from the filing date of the first relevant patent, or the start of the first human trial whichever is earlier. Duration is calculated to the 
launch in the U.S, (not approval) determined through the appearance of sales volume in IQVIA audits or company statements indicating availability.

NEW DRUG APPROVALS AND LAUNCHES

In 2024, over three-quarters of drugs were launched more than 10 
years after first patent filing, and the median time was 14 years

Source: IQVIA ARK Patent Intelligence, Jan 2025; Citeline Trialtrove, Jan 2025; IQVIA Institute, Jan 2025.
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•	 In 2024, 79% of the new launches had at least one type 
of expedited review, being designated as priority, fast 
track, breakthrough or granted accelerated approvals.

•	 On average, the development timeline — the 
time between the first patent filing or start of the 
first human trial to the launch of the medicine in 
commercial markets — is 3.5 years faster with the 
various forms of expedited development or review.

•	 Overall, in the past five years, 75% of NAS launches 
have used any expedited development or review 
mechanism, and in 2024, fast-track, breakthrough and 
accelerated approvals rose in relative representation 
of U.S. NAS launches, while priority review dropped.

•	 Accelerated approval results in launch 3.1 years faster 
than drugs without it.

•	 Of the 48 U.S. drugs launched in 2024, 60% had 
priority designation, 44% were breakthrough 
designations, 46% were placed on the fast-track 
pathway, and 21% were approved through  
accelerated approval.

Exhibit 41: U.S. NAS launches and time from first patent filing or human trial approval attributes, 2019–2024

Notes: A novel active substance (NAS) is a new molecular or biologic entity or combination where at least one element is new; Includes NAS launched in the 
United States 2019–2024 regardless of the timing of FDA approval. Time is counted from the filing date of the first relevant patent, or the start of the first 
human trial whichever is earlier. Duration is calculated to the launch in the U.S, (not approval) determined through the appearance of sales volume in IQVIA 
audits or company statements indicating availability.

NEW DRUG APPROVALS AND LAUNCHES

Overall development duration on average was 3.5 years faster 
when expedited regulatory pathways were used

Source: IQVIA ARK Patent Intelligence, Jan 2025; Citeline Trialtrove, Jan 2025; IQVIA Institute, Jan 2025.
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•	 Half of NAS launches in 2024 were biologics, above the 
43% average for 2019-2024 and totaling 137 new drugs 
in the past six years.

•	 Biologics have development timelines — the time 
between first patent filing or first human trial and the 
launch of the medicine — that are two years faster 
than small molecules, linked to how some biologics 
target diseases with biomarkers and/or higher unmet 
needs and receive various forms of expedited review.

•	 Over 70% of the NAS launched in 2024 had orphan 
designations for one or more of their approved 
indications, the highest in the last six years, and 
with development timelines 1.9 years faster than 
non-orphan drugs.

•	 First-in-class NAS has averaged nearly one year slower 
to market than other drugs, potentially due to the 
time required to expand scientific understanding in 
new areas. On average, 49% of NAS launches in the 
past six years were first-in-class drugs, contributing to 
significant clinical advances across a range of disease 
areas as well as some longer development cycles.

•	 In 2024, 44 of the 48 NAS launches were specialty 
drugs, and over the last six years these drugs had a 
median 2.9 years faster than traditional drugs, likely a 
function of expedited reviews for drugs treating areas 
with high unmet need.

Exhibit 42: U.S. NAS launches and time from first patent filing or human trial by drug attributes, 2019–2024

A novel active substance (NAS) is a new molecular or biologic entity or combination where at least one element is new; Includes NAS launched in the United 
States 2019–2023 regardless of the timing of FDA approval. Time is counted from the filing date of the first relevant patent, or the start of the first human 
trial whichever is earlier. Duration is calculated to the launch in the U.S, (not approval) determined through the appearance of sales volume in IQVIA audits or 
company statements indicating availability.

NEW DRUG APPROVALS AND LAUNCHES

Development duration from first patent or human trials until launch 
is generally shorter for biologics, orphan and specialty drugs

Source: IQVIA ARK Patent Intelligence, Jan 2025; Citeline Trialtrove, Jan 2025; IQVIA Institute, Jan 2025.
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•	 The Clinical Program Productivity Index — based 
on a combination of success rates, trial complexity 
and trial duration — demonstrated increased clinical 
productivity in 2024, driven by an improvement in 
success rate which counterbalanced worsening trial 
durations, while complexity remained broadly flat. 

•	 The improved overall success rate in 2024 was  
driven by an increase in Phase III success after  
three historically low years.

•	 Taking a longer-range view, small molecule success 
rates declined substantially in the last decade, while 
cell and gene therapy success rates increased.

•	 Cardiovascular success rates notably rose to 15% in  
the past five years compared to 6% in 2015–2019.

•	 While overall clinical trial complexity remained flat 
in 2024, variability was observed in its underlying 
components, with increasing eligibility criteria and 
endpoints putting upward pressure on trial complexity.

•	 Since 2019, Europe’s share of global trial country 
utilization has decreased, falling 12% in Western 
Europe and 28% in Central and Eastern Europe; in 
contrast, country utilization for China and North 
America have increased by 66% and 7%, respectively.

•	 Overall country utilization per trial has declined over 
the past decade, with single-country trials rising in 
Phase II and Phase III and with increasingly important 
emerging biopharma companies running more single 
country trials than larger companies.

•	 Trial enrollment duration increased between 2021 and 
2023 before stabilizing in 2024 and it remains the most 
important addressable opportunity to accelerate trials; 
this is especially important for oncology trials where 
enrollment times can be particularly lengthy.

•	 Considering clinical trials within their overarching 
program context – where a program is defined as a 
unique combination of drug and indication – inter-trial 
intervals outside of ongoing enrollment or treatment 
collectively contributed 17 months to overall medicine 
development duration based on 2024 data, reflecting 
a recovery since the pandemic-driven 2022 peak figure 
of 32 months.

•	 Recent improvements contributed to an overall 
reduction in program development time in 2024.

Clinical development productivity

The Clinical Program Productivity Index demonstrated an overall 
improvement in 2024, driven by an increase in Phase III success rate, 
which counterbalanced worsening trial duration.
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•	 The productivity of program clinical development 
processes can be considered as a measure of trial 
outputs (trial and drug success) compared to a 
measure of effort required to obtain those outputs 
(including components such as trial complexity and 
duration). Success, complexity and trial duration 
metrics were selected for inclusion in the Clinical 
Program Productivity Index as illustrated above.

•	 A program is defined as a unique combination of 
investigational drug and indication; so — for example 
— a drug that is in development for Alzheimer’s 
disease as well as for amyotrophic lateral sclerosis 
comprises two programs.

•	 Increases in program success rate will increase 
productivity overall as will decreases in trial complexity 
or trial duration; conversely, decreases in success 
rate will drive down the Clinical Program Productivity 
Index, as will increases in complexity and duration.

•	 To obtain current-state measures of trial complexity 
(mean number of endpoints, sites, countries, patients, 
eligibility criteria) as well as data on trial duration, 
attributes were leveraged from the Citeline Trialtrove 
clinical trial database. To determine the number of 
eligibility criteria and endpoints from the unstructured 
or semi-structured text in trial records, natural 
language processing was used to identify common 
formatting patterns employed by trial sponsors in 
detailing these features.

•	 Success rate metrics were derived from Citeline 
Pharmapremia data, based on programs progressing 
to a subsequent R&D phase or being terminated (based 
on reported status or presumed status following an 
extended period of inactivity (Methodology).

•	 Each metric in each phase is indexed to the average 
2010–14 value across all diseases. Indices are available 
for each phase or as an average across phases.

Exhibit 43: Clinical Program Productivity Index

CLINICAL DEVELOPMENT PRODUCTIVITY

A Clinical Program Productivity Index provides a composite metric 
of success rates, clinical trial complexity and trial duration

Source: IQVIA Institute, Jan 2025.
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•	 Clinical program productivity — a composite metric 
of program success rates, clinical trial complexity 
and trial duration — rebounded in 2024 following a 
downturn between 2022 and 2023.

•	 Specifically, the Clinical Program Productivity Index 
(CPPI) reached 11.7 compared to the 2023 value of 10.9, 
with most of the increase driven by success rates.

•	 Although recent CPPI values have shown some 
volatility, they nonetheless reflect substantial 
worsening in comparison to historical values, which 
consistently exceeded 15 until 2019.

•	 Composite success rate increased in 2024, driven by 
an improvement in Phase III following an unusually 
challenging period between 2021 and 2023.

•	 Complexity remained broadly flat between 2022 and 
2024, after rising in most years between 2015 and 
2020 before spiking to a peak in 2021, due to large 
numbers of study subjects for COVID-19 trials.

•	 Trial durations — in this context including a 
combination of enrollment and treatment periods  
— have increased almost every year since the 
2010-2014 baseline, primarily driven by increasing 
enrollment cycle times.

Exhibit 44: Clinical Program Productivity Index and elements of productivity 2015-2024 indexed to 2010–14 average

Notes: Success rates and durations are indexed to the mean value for 2010-14 (equal to 1). The five complexity metrics are each individually indexed to their 
mean 2010–2014 values (each equal to 1), and then summed (equaling 5). Data source relies on company reported information about ongoing or planned 
clinical trials. Substantial lags have been noted in the reporting of numbers of sites and countries which rely on site selection, startup, and recruitment and 
early trial information may not reflect the full extent of the effort required. Therefore, sites and countries have been adjusted in the most recent year (2024) 
based on historic observations of this data latency. The most recent year is subject to change in subsequent periods.

CLINICAL DEVELOPMENT PRODUCTIVITY

Clinical program productivity increased in 2024 driven by an 
increase in success rate, despite an increase in duration

Source: Citeline Trialtrove, Pharmapremia, Jan 2025; IQVIA Institute, Jan 2025.
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•	 Although the composite Clinical Program Productivity 
Index (CPPI) increased in 2024, it has not recovered  
significantly from the large decline seen between 2015 
and 2020.

•	 Phase-specific data demonstrate that clinical program 
productivity declined between 2023 and 2024 for 
Phase I and Phase II trials, with the former dropping 
from 6.8 to 6.1 and the latter dropping from  
12.6 to 11.8.

•	 In contrast, Phase III productivity increased between 
2023 and 2024 from 13.4 to 17.1 and substantially 
improving upon the 2021 Phase III low of 10.9.

•	 The divergence between Phase II and Phase III 
productivity in 2024 bucks a general long-term trend 
in which Phase II and Phase III clinical program 
productivities were broadly similar, with lower success 
rates in Phase II counterbalanced by more favorable 
trial factors.

•	 With Phase I and II productivity declining, the 2023 to 
2024 improvement in CPPI overall was driven by the 
Phase III productivity improvement, which was in turn 
driven by an increase in Phase III success rate.

Exhibit 45: Clinical program productivity by phase and overall, 2015-2024 indexed to 2010–14 average

Notes: Terminated and withdrawn trials were excluded from the analysis. Trials were industry sponsored and interventional. Diagnostics, behavioral 
therapies, supplements, devices, and medical procedures were excluded. Data source relies on company reported information about ongoing or planned 
clinical trials. Substantial lags have been noted in the reporting of numbers of sites and countries which rely on site selection, startup, and recruitment and 
early trial information may not reflect the full extent of the effort required. Therefore, sites and countries have been adjusted in the most recent year (2024) 
based on historic observations of this data latency. The most recent year is subject to change in subsequent periods.

CLINICAL DEVELOPMENT PRODUCTIVITY

The composite Clinical Program Productivity Index rose in 2024, 
with a significant Phase III increase

Source: Citeline Trialtrove, Pharmapremia, Jan 2025; IQVIA Institute, Jan 2025.
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•	 The composite success rate for R&D programs 
increased from 6% in 2023 to 7% in 2024, returning to 
a value more typical of the 2019-2022 period.

•	 Improvement in Phase III success rate to 59% in 2024, 
following three challenging years, was the main driver 
of the improved composite success rate.

•	 The composite success rate increase occurred 
despite decreases in Phase I and II success rates, 
indicating that higher pipeline attrition in early clinical 
development is enriching the quality and probability of 
success of Phase III programs.

•	 The regulatory submission success rate also reached a 
10-year high of 98%, up from 96% in 2023.

•	 Although the short-term trend was positive, the long 
term-trend still highlighted an overall reduction in 
composite success rate, from 9% in 2015-2019 to 7%  
in 2020–2024.

•	 Long-term reductions were also seen for each clinical 
phase success rate when comparing 2020–2024 data 
to those of 2015-2019, with Phase I, II and III success 
rates each declining by between 4% and 5%

•	 Regulatory submission success rate remained broadly 
stable over the long term, at 94% in 2020–2024 
compared to 95% in 2015–2019.

Exhibit 46: Program composite and between phase success rates, Phase I to approval, 2015–2024

Notes: Phase success rates are calculated as the percentage of programs (drug-indication combinations) reaching a subsequent phase in the indicated 
time frame out of the total of programs with an outcome, including those which are reported discontinued or presumed discontinued due to two years of 
inactivity having elapsed since the last program event, in the absence of further updates. Established terminations are estimated to have occurred no later 
than the time point equivalent to the 95th percentile phase duration for progressed programs. To account for delays in termination disclosure for early-stage 
programs, Phase I and II program termination counts for 2024 were estimated based on the prior 5-year trend. Composite success rates are calculated as the 
product of each component phase success rate.

CLINICAL DEVELOPMENT PRODUCTIVITY

R&D program success rates improved with the largest increase in 
Phase III after 3 historically low years

Sources: Citeline Pharmapremia, Jan 2025; IQVIA Institute, Jan 2025.
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•	 Long-term decline in R&D program composite success 
rates from 2015–2019 to 2020–2024 was visible for 
small molecule, RNA and oligonucleotide, and biologic 
modality categories.

•	 The small molecule composite success rate fell from 
9% in 2015–2019 to 6% in 2020-2024, reflecting 
declines in all clinical phases (Phase I, II and III).

•	 Over the same period, the RNA and oligonucleotide 
composite success rate fell from 12% to 9%, whereas 
the reduction for biologics — from 10% to 9% — was  
less dramatic.

•	 The relative resilience of biologic success rates was 
reflected in corresponding figures for monoclonal 
antibodies as well in those for other protein and 
polypeptide biologics, each of which declined by one 
percentage point.

•	 In contrast, the composite cell and gene therapy 
success rate increased from a low baseline of 4% 
in 2015–2019 to 5% in 2020–2024, driven by a large 
increase in Phase III success rate from 32% to 59%  
in 2020–2024, although earlier-stage success rates  
fell substantially.

Exhibit 47: Program composite and between phase success rates, Phase I to approval, 2015–2024

Notes: Phase success rates are calculated as the percentage of programs (drug-indication combinations) reaching a subsequent phase in the indicated 
time frame out of the total of programs with an outcome, including those which are reported discontinued or presumed discontinued due to two years of 
inactivity having elapsed since the last program event, in the absence of further updates. Established terminations are estimated to have occurred no later 
than the time point equivalent to the 95th percentile phase duration for progressed programs. To account for delays in termination disclosure for early-stage 
programs, Phase I and II program termination counts for 2024 were estimated based on the prior 5-year trend. Composite success rates are calculated as the 
product of each component phase success rate. In addition to traditional monoclonal antibody therapeutics, the monoclonal antibody category also includes 
antibody derivatives such as antibody-drug conjugates. Small molecule peptides are included in the small molecules category only.

CLINICAL DEVELOPMENT PRODUCTIVITY

Small molecule success rates declined substantially in the last 
decade, while cell and gene therapy success rates increased

Sources: Citeline Pharmapremia, Jan 2025; IQVIA Institute, Jan 2025. 
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•	 The overall decline in composite success rates 
observed between 2015–2019 and 2020–2024 was 
apparent in many individual therapeutic areas, which 
in most cases showed declines of between one and 
three percentage points.

•	 The largest declines were seen in infectious diseases, 
which declined from 13% to 6%, and respiratory, which 
declined from 6% to 2%.

•	 The composite success rate for metabolic and 
endocrinology programs remained stable.

•	 In contrast to the declines seen for most areas, the 
composite success rate for cardiovascular disease 
increased, from 6% in 2015–2019 to 15% in 2020–2024.

•	 Annual phase-level success rates for cardiovascular 
disease were volatile over the 2015 to 2024 period 
but tended to trend upwards in each case, collectively 
driving the large increase in cardiovascular success 
rate seen at composite level.

Exhibit 48: Program composite and between phase success rates, Phase I to approval, 2015–2024

Notes: Phase success rates are calculated as the percentage of programs (drug-indication combinations) reaching a subsequent phase in the indicated 
time frame out of the total of programs with an outcome, including those which are reported discontinued or presumed discontinued due to two years of 
inactivity having elapsed since the last program event, in the absence of further updates. Established terminations are estimated to have occurred no later 
than the time point equivalent to the 95th percentile phase duration for progressed programs. To account for delays in termination disclosure for early-stage 
programs, Phase I and II program termination counts for 2024 were estimated based on the prior 5-year trend. Composite success rates are calculated as the 
product of each component phase success rate.

CLINICAL DEVELOPMENT PRODUCTIVITY

Composite success rate for cardiovascular has risen to 15% in the 
past 5 years compared to 6% in 2015–2019 with volatility by phase

Sources: Citeline Pharmapremia, Jan 2025; IQVIA Institute, Jan 2025.
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•	 Measuring endpoints, eligibility criteria and subject, 
site and country numbers provides useful information 
on the effort associated with trials and enables 
collective tracking of key complexity levers over time.

•	 Following a period of increasing complexity in the  
first half of the last decade, peaking in 2021 due 
to large COVID-19 trials, complexity subsequently 
stabilized — remaining between 108 and 109 (indexed 
to a 2010–2014 baseline value of 100) across 2022, 
2023 and 2024.

•	 Recent overall stability reflected mild increases in 
subjects and sites, counterbalanced by reduced 
country numbers and eligibility criteria.

•	 Indexed countries per trial continued its general 
downward (complexity-reducing) trend in 2024, 
declining from 100 in 2018 to 91 in 2024, although this 
metric increased to 98 during the pandemic period.

•	 Indexed eligibility criteria reduced between 2023 
and 2024, from 119 to 112, while endpoints per trial 
remained stable at 125.

•	 Indexed subjects per trial in 2024 was higher than in all 
pre-pandemic years and increased from a 2023 figure 
of 108 to 110 in 2024, increasing complexity.

•	 Indexed sites per trial increased from 100 to 104 
between 2023 and 2024, although the long-term trend 
showed a reduction in this metric since 2015.

Exhibit 49: Elements of complexity indexed to avg 2010-2014 values, all phases 2015–2024

Notes: Terminated and withdrawn trials were excluded from the analysis. Trials were industry sponsored and interventional. Diagnostics, behavioral 
therapies, supplements, devices, and medical procedures were excluded. Data source relies on company reported information about ongoing or planned 
clinical trials. Substantial lags have been noted in the reporting of numbers of sites and countries which rely on site selection, startup, and recruitment and 
early trial information may not reflect the full extent of the effort required. Therefore, sites and countries have been adjusted in the most recent year (2024) 
based on historic observations of this data latency. The most recent year is subject to change in subsequent periods. Data are presented indexed to a baseline 
value of 100 representing the 2010-2014 average.

CLINICAL DEVELOPMENT PRODUCTIVITY

Overall clinical trial complexity remained flat in 2024 despite 
variability in the individual metrics

Source: Citeline Trialtrove, Jan 2025; IQVIA Institute, Jan 2025.
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•	 Overall complexity has notably decreased in recent 
years for oncology and rare diseases.

•	 The complexity decline observed for oncology was 
driven by long-term reductions in countries and 
sites per trial, although both metrics experienced 
temporary periods of stabilization coinciding with the 
COVID-19 pandemic.

•	 A similar pattern was observed in rare diseases, but 
with smaller changes observed over the long-term 
and a greater emphasis on more recent declines in 
countries and sites.

•	 Complexity for vaccines has remained high post-
pandemic, driven by consistently large subject 

numbers relative to pre-pandemic figures even when 
the 2021 spike — due to large COVID-19 and Ebola 
trials — is not considered.

•	 Given the high volume of oncology trial starts each 
year — accounting for 41% of the total in 2024 (Exhibit 
15) — the observed reduction in oncology complexity 
has had an important role in stabilization of overall 
industry complexity trends.

•	 Although the oncology complexity decline has 
a positive influence on overall clinical program 
productivity, this influence conflicts with the opposing 
effects of long-term success rate and duration trends in 
oncology, which have both acted as productivity brakes.

Exhibit 50: Trial complexity by element and therapy area, indexed to avg 2010–2014 values, 2015–2024

Notes: Terminated and withdrawn trials were excluded from the analysis. Trials were industry sponsored and interventional. Diagnostics, behavioral 
therapies, supplements, devices, and medical procedures were excluded. Infectious diseases excludes vaccines. Data source relies on company reported 
information about ongoing or planned clinical trials. Substantial lags have been noted in the reporting of numbers of sites and countries which rely on site 
selection, startup, and recruitment and early trial information may not reflect the full extent of the effort required. Therefore, sites and countries have been 
adjusted in the most recent year (2024) based on historic observations of this data latency. The most recent year is subject to change in subsequent periods. 
Data are presented indexed to a baseline value of 1 representing the 2010-2014 average. Oncology includes solid-oncology, hematology oncology, and 
supportive care.

CLINICAL DEVELOPMENT PRODUCTIVITY

Complexity has decreased in recent years for oncology and rare 
disease trials

Source: Citeline Trialtrove, Jan 2025; IQVIA Institute, Jan 2025.
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•	 Trial eligibility criteria — the stated inclusion and 
exclusion criteria for study subjects — and the number 
of primary and secondary clinical trial endpoints 
are considered to be significant contributors to trial 
complexity and therefore also to clinical program 
productivity.

•	 The average number of eligibility criteria for Phase II 
and Phase III trials have followed similar fluctuating 
patterns over time, but with higher absolute numbers 
in Phase II (ranging from 28 to 31) than in Phase III 
(25 to 29) — which may reflect the more exploratory 
nature of mid-stage clinical studies.

•	 After a period of decline between 2018 and 2022 
followed by an increase in 2023, eligibility criteria fell 
again in 2024 by 0.9 and 1.9 in Phase II and Phase III, 
respectively.

•	 Eligibility criteria in Phase I have increased markedly 
from the 2015 count of 23, despite recently declining 
from a peak of 29 in 2023 to 27 in 2024.

•	 The average number of trial endpoints trended 
upwards for all phases between 2015 and 2024, with 
the largest increase in Phase I — where an average of 
two additional endpoints per trial was observed.

•	 The increase in eligibility criteria and endpoints in 
Phase I suggest that these studies are increasingly 
being used to establish early signs of efficacy — which 
in principle should positively influence later-stage 
attrition while at the same time adversely impacting 
trial complexity.

Exhibit 51: Average eligibility criteria, endpoints per trial, 2015–2024

Notes: Trials were industry sponsored and interventional, Phase I, II, and III. Terminated and withdrawn trials were excluded from the analysis.

CLINICAL DEVELOPMENT PRODUCTIVITY

Increasing eligibility criteria and endpoints are putting upward 
pressure on trial complexity, especially in Phase I

Source: Citeline Trialtrove, Jan 2025; IQVIA Institute, Jan 2025.
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•	 Average subjects per trial increased by 3% to 4% 
in every development phase between 2023 and 
2024, with Phase I and Phase III counts in 2024 also 
representing increases since 2019.

•	 Phase III subjects per trial showed the largest 
2019-2024 increase, rising from 553 to 653 — an 
increase of 18%; the corresponding Phase I increase 
was only 1% and Phase II subjects decreased by 1%.

•	 The total number of clinical trial subjects planned  
or enrolled in clinical trials rebounded from 1 million  
in 2023 to 1.1 million in 2024, following a decline  
since the 2021 peak of 1.3 million that reflected 
COVID-19 enrollment.

•	 Oncology trials remained the largest therapeutic area 
segment in 2024, in total enrollment terms, accounting 
for 306,000 subjects (29%) — an increase on the 2023 
figure of 277,000 (27%).

•	 Infectious diseases (including vaccines) subjects 
increased from 169,000 (17%) to 238,000 (22%) 
between 2023 and 2024, a substantial increase 
following the post-COVID declines of prior years.

•	 Subject volumes in metabolic and endocrinology trials 
have also grown substantially, increasing year-on-year 
from 59,000 (6%) in 2020 to 104,000 (10%) in 2024.

•	 Despite recent successes in areas such as 
neurodegeneration and mental health, total neurology 
trial subjects declined from a peak of 103,000 in 2021 
(8%) to 72,000 in 2024 (7%). 

Exhibit 52: Clinical trial subjects, all phases, all diseases, 2015–2024

Notes: Subjects are the reported target or actual patients reported for trials with planned or actual start dates in each year. Diseases exclude Ebola and COVID-19 
which had significant trial enrollment in 2019 and 2020-22 respectively. Oncology includes solid-oncology, hematology oncology, and supportive care.

CLINICAL DEVELOPMENT PRODUCTIVITY

Clinical trials in 2024 enrolled 1.1 million subjects, including over 
300,000 in oncology and over 230,000 in infectious diseases

Source: Citeline Trialtrove, Jan 2025; IQVIA Institute, Jan 2025.
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•	 Based on unadjusted data, average sites per trial 
decreased in all phases between 2019 and 2024 but 
increased in Phase I and Phase II between 2019 and 
2023; however, reported clinical trial site counts are 
subject to delays in reporting such that the latest 
year’s figures are likely to be retrospectively revised 
upwards in future.

•	 Adjustment for data latency based on historical 
revisions (Methodology) leads to predicted uplifts of 
25% for Phase I and 37% for Phase II and Phase III.

•	 Applying these data latency adjustments to the 
provisional 2024 site data suggests that Phase I sites 
per trial increased by 4%, Phase II sites decreased by 
7% and Phase III sites decreased by 1% between 2019 
and 2024 (data not shown).

•	 Taking the same approach to compare 2023 and 2024 
suggests that sites per trial increased in Phase I and 
Phase II (by 2% and 14%, respectively) while decreasing 
in Phase III (by 5%; data not shown).

•	 Adjusting total trial site uses for 2024 in the same way 
similarly suggests that Phase I and II totals increased 
while Phase III decreased, leading to a post-2023 
rebound in the overall total to 122,000 — which 
falls between the 2022 and 2023 values but is still 
considerably below the 2021 peak of 153,000  
(data not shown).

Exhibit 53: Clinical trial sites per trial and trial site uses by phase, all diseases, 2019–2024

Notes: Terminated and withdrawn trials were excluded from the analysis. Trials were industry sponsored and interventional. Diagnostics, behavioral 
therapies, supplements, devices, and medical procedures were excluded. Data source relies on company reported information about ongoing or planned 
clinical trials. Substantial lags have been noted in the reporting of numbers of sites and early trial information may not reflect the full extent of the effort 
required. Therefore. The most recent year is subject to change in subsequent periods.

CLINICAL DEVELOPMENT PRODUCTIVITY

Total clinical trial sites used globally has fallen from the 2021 peak 
of 153,000 but is expected to be stable at about 122,000 in 2024

Source: Citeline Trialtrove, Jan 2025; IQVIA Institute, Jan 2025.
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•	 The share of total country-uses per region for trials 
started in 2024 compared to 2019 reflects large  
global shifts.

•	 Western Europe remained the most utilized region in 
2024, with a 28% share of global country-uses, but this 
relative share was 12% lower than in 2019 — having 
declined from 32%.

•	 Central and Eastern Europe utilization fell from  
16% in 2019 to 11% in 2024, a 28% decline in relative 
share that pushed the region from its 2019 position as 
the third most utilized region to its fifth-place  
2024 position.

•	 With the exception of the North Africa & Middle East 
region, which experienced a 12% decline in relative 
country utilization, all other regions saw increases in 
relative country use share.

•	 The largest increase occurred for China, with relative 
country use share growing from 9% in 2019 to 15% 
in 2024; a 66% increase in relative share that moved 
China from 5th to 4th place, fractionally behind the 
rest of Asia-Pacific as a whole.

•	 North America (the United States and Canada) 
remained the second most utilized region with a 
relative share increase of 7% since 2019.

Exhibit 54: Country utilization as percent of trial country-uses 2019 and 2024

Notes: Trials were industry sponsored, interventional, Phase I to III studies. Trials with no country reported were excluded. Each trial-country instance was 
counted and the total was aggregated to region level to determine the share of global trial starts which included a country in the region.

CLINICAL DEVELOPMENT PRODUCTIVITY

Trial country utilization has decreased significantly in Europe since 
2019, while China and North America use has increased

Source: Citeline Trialtrove, Jan 2025; IQVIA Institute, Jan 2025.

2019 2024

0%

5%

10%

15%

20%

25%

30%

35%

Western Europe North America Asia-Pacific China Central & Eastern
Europe

Central &
South America

North Africa & 
Middle East

Sub-Saharan Africa

-12%

-28%

+7%

+66%+5%

+12%

+4%

Re
la

tiv
e 

to
ta

l c
ou

nt
ry

-u
se

s

-12%



64  | Global Trends in R&D 2025: Progress in Recapturing Momentum in Biopharma Innovation

•	 In Western Europe, the EU4+UK countries all 
experienced comparable patterns of decline in 
trial-country utilization between 2019 and 2024.

•	 Utilization increased for all five countries between 
2019 and 2021, but the subsequent decreases seen for 
all countries in 2022, 2023 and 2024 reduced utilization 
to below pre-pandemic levels.

•	 Although 2024 figures may be impacted by data 
latency (delays in disclosure of the final country 
footprint for each study), they suggest that efforts to 
limit or reverse the decline in trial-country utilization 
remain critical.

•	 Although neither program was due for implementation 
until 2025, Germany’s less stringent pricing guidelines 
if 5% of trial subjects were enrolled in the country, and 
new UK investment to establish Commercial Research 
Delivery Centres (CRDCs) to enhance infrastructure 
and enrollment, are illustrative of national efforts 
to improve country utilization against a backdrop of 
declining use.

Exhibit 55: Trial country-uses industry interventional trial in EU4+UK, 2019–2024

Notes: Trials were industry sponsored, interventional, Phase I to III studies. Trials with no country reported were excluded. Each trial-country instance was 
counted. Substantial lags have been noted in the reporting of numbers of countries and early trial information may not reflect the full extent of the effort 
required; 2024 data have therefore been marked in this analysis as being potentially impacted by data latency.

CLINICAL DEVELOPMENT PRODUCTIVITY

Trials including EU4+UK sites have declined since a peak in 2021 as 
companies are reprioritizing country use

Source: Citeline Trialtrove, Jan 2025; IQVIA Institute, Jan 2025.
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•	 There has been a significant decrease in number of 
countries per trial, driven by a long-term downward 
trend in country-uses in Phase II and Phase III trials.

•	 Phase III country uses per trial dropped by 20% from 
2015 to 2024, while Phase II country use dropped by 
27% and Phase I dropped by 3%.

•	 An increase in single country trials in Phase II 
and Phase III trials is a fundamental driver of the 
decreasing country utilization, as the most recent 
five-year average Phase III single-country utilization 
was up 5.8% from the first five years of the analyzed 
decade and the Phase II single-country utilization was 
up by 4.3%.

•	 Taken together, the accumulated decrease in the 
number of countries per trial acts as a brake for trial 
complexity and an accelerator for overall productivity 
but could have knock-on effects on trial duration.

•	 Sponsors may choose to include differing numbers 
of countries in trials for a variety of reasons linked 
to disease prevalence variations across countries, 
regulatory requirements, or their own capabilities and 
relationships with trial sites.

•	 Short term variations in country utilization are less 
informative but longer-term trends point to consistent 
shifts in sponsor country footprint decisions. 

Exhibit 56: Country utilization across all phases of industry interventional trials, 2015–2024

Notes:  Trials were industry sponsored and interventional. Substantial lags have been noted in the reporting of numbers of sites, and countries which all rely 
on site selection, startup, and recruitment and early trial information may not reflect the final study characteristics. The average number of countries per trial 
have not been adjusted and the most recent year is subject to change in subsequent periods.

CLINICAL DEVELOPMENT PRODUCTIVITY

Country utilization per trial has declined over the past decade – 
especially in Phase II and III where single-country trials are rising

Source: Citeline Trialtrove, Jan 2025; IQVIA Institute, Jan 2025.
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•	 In the 2022–2024 period, single-country trials 
accounted for a high proportion of trial starts, with 
variation by trial phase and company size.

•	 The proportion of single country trials among 
emerging biopharma 85%, with phase-specific figures 
ranging from 92% in Phase I to 74% in Phase III.

•	 The single-country EBP trials most reflected China-only 
studies, which accounted for between 44% and 46% of 
EBP single-country trials across all phases.

•	 Single-country EBP trials were also commonly 
conducted in the U.S. — which accounted for 23%, 
33% and 20% of these trials for Phase I, II and III, 
respectively.

•	 Australia and India also appeared in the top three 
country lists for EBPs, but these countries were used at 
much lower frequencies than China and the U.S.

•	 Single-country trials among larger companies were less 
common than among EBPs, accounting for 82%, 64% 
and 36% of trials for Phase I, II and III, respectively. 
Country dominance also shifted to the U.S. in Phase I 
(49%) and Phase II (49%), but with China (26%) and the 
U.S. (28%) similarly prominent in Phase III.

•	 Germany was the third most common country for 
larger companies in Phase I, with Japan moving to 
third place in Phase II and III.

Exhibit 57: Single-country industry interventional trials share by phase and company segment, 2022–2024

Notes: Industry interventional studies started 2022-2024. Top 3 countries analysis is based on the top countries within each phase/company segment, 
therefore the top 3 in each case may differ. Larger companies includes segments large, mid and small, EBP companies include precommercial+commercial 
EBP and other, Large companies are those with global prescription sales exceeding $10Bn in the calendar year. Mid-sized companies have global prescription 
sales between $5 and $10Bn in the calendar year. Small companies have global prescription sales between $500 million to $5Bn in the calendar year. 
Emerging biopharma (EBP) are defined as those with less than an estimated $200Mn in R&D spend per year, including those ‘pre-commercial’ companies with 
no revenue as well as smaller emerging companies with up to $500Mn per year in annual revenue.

CLINICAL DEVELOPMENT PRODUCTIVITY

Emerging biopharma are running more single country trials than 
larger pharma companies, with differing country focus by phase

Source: Citeline Trialtrove, Jan 2025; IQVIA Institute, Jan 2025.
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•	 Based on industry-level external benchmark data,  
trial start-up time (from protocol approval to first 
subject first visit) has increased from 4.8 months in 
2020 to 6.1 months in 2024.

•	 Median patient enrollment durations substantially 
increased from 13.1 months in 2021 to 16.2 months in 
2023 – an increase of 24% – before reducing slightly in 
2024 to 15.9 months.

•	 Treatment durations between 2015 and 2023 have 
consistently been within the 2.8 to 3.3 months range 
but reached 3.9 months in 2024.

•	 Although data management duration (from last 
subject last visit to database lock) increased from  
1.7 months in 2023 to 2.0 months in 2024, the 2024 
figure represents a return to typical values seen in 
prior years from 2015 to 2022.

•	 Report writing duration (from database lock to  
clinical study report) has consistently decreased each 
year since 2021, falling from 5.8 months to 5.3 months 
in 2024.

•	 As the longest study interval, enrollment provides the 
greatest operationally-addressable opportunity to 
improve overall clinical trial durations.

Exhibit 58: Median duration benchmarks by study interval (months), Phase I to III combined, 2015 to 2024 

Notes: The median durations of five within-trial study intervals were analyzed, comprising start-up, enrollment, treatment, data management and reporting. 
Enrollment and treatment interval durations were extracted from Trialtrove data. The remaining three intervals were based on published benchmarking data 
from Tufts Center for the Study of Drug Development (Tufts CSDD)2, with IQVIA adjustment for observed industry trends. Although specific interval start 
and end dates are subject to some variability in individual trial records, start and end milestones for each interval are normally as follows: Start-up — Final 
Protocol to First Subject First Visit; Enrollment — First Subject First Visit to Last Subject First Visit; Treatment — Last Subject First Visit to Last Subject Last Visit 
(for primary completion); Data management — Last Subject Last Visit to Database Lock; Report writing — Database Lock to Clinical Study Report.

CLINICAL DEVELOPMENT PRODUCTIVITY

Enrollment remains the most important addressable opportunity to 
accelerate trials, having increased by nearly three months since 2021

Source: Citeline Trialtrove, Jan 2025; IQVIA Institute, Jan 2025; Getz et al, Therapeutic Innovation & Regulatory Science 57 (2023) 49–56.
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•	 Although median enrollment duration was much 
lower for Phase I trials than for Phase II and Phase 
III trials, enrollment durations increased in all three 
development phases between 2015 and 2024, despite 
a 3 month improvement in Phase II between 2023  
and 2024.

•	 In 2024, median Phase II and Phase III enrollment 
durations reached 18 and 21 months, respectively, 
while Phase I enrollment took 9 months – more than 
doubling since 2015.

•	 Enrollment durations increased across therapeutic 
areas between 2015 and 2024, although rapid 
infectious diseases and vaccine enrollment seen in 
2020 reflected pandemic developments.

•	 Enrollment duration has been particularly high for 
oncology trials throughout the 2015 to 2024 period.

•	 Although median oncology enrollment duration began 
to decline between 2023 and 2024, it remains more 
than double that of other therapeutic areas.

Exhibit 59: Median enrollment (months) by phase and therapeutic area, Phase I to III, 2015 to 2024 

Notes: Median enrollment duration was extracted from Trialtrove data. Although specific interval start and end dates are subject to some variability in 
individual trial records, start and end milestones for enrollment normally reflect the time between First Subject First Visit and Last Subject First Visit. 
Oncology includes solid-oncology, hematology oncology, and supportive care.

CLINICAL DEVELOPMENT PRODUCTIVITY

Enrollment time has tended to increase in all phases, with 
durations longest in oncology

Source: Citeline Trialtrove, Jan 2025; IQVIA Institute, Jan 2025.
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•	 Program-level totals of inter-trial intervals – from 
treatment end of one study to the enrollment start 
of the next (or regulatory submission) – provide a 
measure of addressable cycle times that fall outside of 
any ongoing enrollment or treatment periods.

•	 In this context, inter-trial intervals comprise a variable 
combination of study start-up, data management, 
and  report-writing intervals as well as intervals not 
directly related to trial preparation or close-out – such 
as decision-making time, CMC preparatory work and 
other addressable components.

•	 Based on median program and trial parameters, the 
total of all inter-trial intervals for an average R&D 
program increased from 22.2 months in 2015-2019 
to 24.6 months in 2020-2024, an 11% increase largely 
driven by the lengthy between-trial intervals observed 
during the COVID-19 pandemic period.

•	 The inter-trial interval total increased from a historic 
low of 16 months in 2019 to a peak of 32 months in 
2022, before declining again in 2023 and 2024 as 
program timelines recovered post-pandemic.

•	 The inter-trial interval total dropped to 17 months 
in 2024, close to the 16 month figure of 2019 and 
representing a reduction of 47% in comparison to the 
peak seen in 2022.

•	 This recent improvement might partly reflect 
implementation of lessons-learned, but could also 
reflect increased willingness to conduct trials with less 
prior risk-discharge; if so, an unfavorable downstream 
impact on success rates might be anticipated – which 
could be mitigated or negated entirely if the quality 
(and probability of success) of programs entering 
clinical development is enhanced in parallel.

Exhibit 60: Total of between-trial intervals (months) for an average program, 2015–2024

Notes: Inter-trial intervals were defined as the sum of development program cycle time components falling between treatment completion in a trial and 
enrollment start of the next trial (or regulatory submission after the last Phase III trial). Inter-trial intervals for a ‘typical’ development program were 
calculated by overlaying median clinical trial interval durations upon median program durations for the time period indicated. Program-level phase durations 
represent the time between the start of each program phase and the start of the subsequent development phase, with Phase III ending at regulatory 
submission. The median number of trials in each phase and the median interval between these trials were calculated for 2015-2024, excluding from 
consideration any trials that started after the program had already progressed to the next development phase.

CLINICAL DEVELOPMENT PRODUCTIVITY

Inter-trial intervals increased during the COVID-19 pandemic, 
peaking in 2022 before stabilizing in 2024

Source: IQVIA Analytics Link; Citeline Trialtrove, Pharmapremia; IQVIA Institute, Jan 2025.
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•	 Based on trials registered in clinicaltrials.gov, a 
comparison of actual trial durations for completed 
trials against their expected durations two years prior 
reveals that trial durations are usually underestimated.

•	 Across all phases combined, trial duration in 2022 was 
underestimated by an average of 37% (12.3 months), 
when the impact of the COVID-19 pandemic was at  
its height.

•	 Excluding 2022, average trial duration between 
2019 and 2024 was underestimated by 15%  (4.9 
months) overall, with discrepancies between planned 
and actual durations decreasing with advancing 
development phase.

•	 In 2024, the average discrepancy between planned 
and actual durations was 20% (6.4 months) in Phase I, 
14% (5.3 months) in Phase II, and 7% (2.2 months) in 
Phase III.

•	 Prospective analyses of trial duration or enrollment 
duration that are based fully or partly on planned end 
milestones – as captured in public registries – may 
therefore often be prone to underestimation of actual 
trial timelines that will be achieved in practice.

Exhibit 61: Duration of completed trials percentage and absolute change (months) from planned duration  
2 years prior

Notes: Analysis of year-end AACT databases, derived from clinicaltrials.gov, for industry/interventional trials from 2017-2024. Each edition was compared to 
the edition 2-years prior (e.g. 2024 vs 2022, 2019 vs 2017).

CLINICAL DEVELOPMENT PRODUCTIVITY

Trial durations have been underestimated by 15% (4.9 months) 
overall, more in earlier phases, and much more during COVID-19

Source: AACT Database, Feb 2025; IQVIA Institute, Feb 2025.
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•	 Overall R&D program duration — an end-to-end 
composite of phase cycle times from Phase I start  
to regulatory approval — have broadly increased  
since 2015.

•	 Total program duration in 2015 was 8.2 years; this 
increased to 9.3 years in 2024 after peaking at 10 years 
in 2022.

•	 Median Phase I, Phase II and Phase III durations 
all increased between 2015 and 2024, while the 
duration between regulatory submission and approval 
remained steady.

•	 Despite long-term increases since 2015, Phase I and II 
durations both decreased by three months between 
2023 and 2024.

•	 Although Phase I and II durations peaked in 2022, 
Phase III continued to increase.

•	 Median Phase III duration remained high at 3.4 years 
in 2023 and 2024, an increase of eight months in 
comparison to 2015.

Exhibit 62: Composite median R&D program phase progression duration (years), 2015–2024

Notes: Median program phase durations were calculated for progessed programs only based on the time between the start of each phase and the start of the 
subsequent phase. Composite cycle times are presented, reflecting programs that completed the indicated phase in the indicated year. A program is defined 
a unique combination of investigational drug and indication.

CLINICAL DEVELOPMENT PRODUCTIVITY

Total R&D program duration has increased since 2015 but has been 
stabilizing since 2022

Source: IQVIA Dataset, January 2022
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•	 External ecosystem factors are increasing 
pressure and uncertainty in R&D, while regulatory 
harmonization activities generally increased in 2024.

•	 Sponsors are employing a wide variety of efficiency 
levers to improve overall productivity.

•	 More than 35 trials originating from AI research 
companies have started each year since 2022.

•	 Usage of novel trial designs increased from 17% of 
trials in 2023 to 19% of trials in 2024, led by oncology.

•	 Several key aspects of trial programs and design — 
such as use of compressed or consolidated trials — 
were associated with shorter development durations.

•	 The level of remote, virtual or decentralized returned 
to pre-pandemic levels, indicating that untapped 
opportunities remain.

•	 Ensuring that trial subjects are representative of 
the intended population is key to ensuring that 
trial results are generalizable, but improving 
representation also offers opportunities to increase 
enrollment; in the U.S., Black/African American patient 
representation in clinical trials is above census levels 
overall while Hispanic inclusion is below — although 
representativeness varies by disease area when 
relevant epidemiological data are considered.

•	 Five FDA approvals in 2024 were dependent on 
real-world evidence (RWE), an increase on the last 
two years; oncology and rare diseases have been 
particularly prominent in RWE-dependent approvals.

•	 Fewer FDA complete response letters were received 
by applicants in 2024 — and with fewer clinical issues, 
especially for larger companies which higher levels of 
submission experience. 

Productivity enablers

Sponsors are applying a wide range of efficiency levers to increase success 
rates, reduce cycle times and improve costs.
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•	 Several dynamic factors are impacting global business 
and innovation ecosystems and have implications for 
clinical trial sponsors.

•	 Artificial intelligence usage is rapidly accelerating, 
influencing target selection, drug candidate discovery, 
clinical planning and design, and R&D decision-making 
and operations; competition for artificial intelligence 
talent is fierce and spans industry sectors.

•	 Developments in basic and clinical science are 
unlocking new biological targets, modalities  
and indications for therapeutic innovation  
— while stimulating high levels of competition.

•	 Economic uncertainties and productivity concerns may 
disincentivize or delay investment in innovation.

•	 In some countries, social trends are resulting in 
reduced predictability of drug or vaccine utilization 
and returns, sometimes due to erosion of trust.

•	 Trade disputes, conflict and other geopolitical events 
are disrupting key services and supply chains while 
also impacting R&D and manufacturing locations.

•	 Policy shifts — typically triggered by other ecosystem 
factors — can increase or decrease pressures on 
clinical trial sponsors; some policies may increase a 
country’s attractiveness for R&D investment and trial 
conduct, while other policies may be punitive.

•	 Regulators are playing an important role in facilitating 
efficient innovation by improving international 
harmonization and creating national and regional 
processes to support clinical development and 
accelerate patient access to innovations.

Exhibit 63: Dynamics impacting trial sponsors

PRODUCTIVITY ENABLERS

A wide range of dynamic external ecosystem factors are increasing 
pressure on sponsors, while also creating opportunities

Source: IQVIA Institute, Feb 2025.
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•	 The regulatory environment for clinical development 
was relatively stable in 2024 for most regions.

•	 The U.S. FDA drafted guidance on improving 
enrollment from underrepresented populations, 
to aid sponsors in meeting Diversity Action Plan 
requirements. 

•	 The FDA drafted biosimilar guidance was updated to 
clarify that analytical and clinical data may be sufficient 
to demonstrate product interchangeability without 
specific switching studies being required.

•	 Final FDA guidance was published which built upon 
the Project Optimus initiative to help modernize the 
oncology dose optimization paradigm.

•	 Multiple E.U. initiatives support clinical development, 
but timing, access and agility barriers remain.

•	 Within Latin America, Mexico implemented major 
changes to improve harmonization and ICH alignment.

•	 Implementation of ICH guidelines continued to 
increase in China, with most now in place, while China’s 
Center for Drug Evaluation adopted a limited pilot 
policy to improve IND approval speed from 60 to 30 
working days for applicants meeting preconditions.

•	 In South Korea, a rise in drug approval licensing fees 
was announced, boosting capacity and capability 
which is expected to reduce regulatory timelines.

•	 Although EU marketing authorization and clinical trial 
approval timelines remain slower than in the U.S., 
the European Medicines Agency continues to explore 
opportunities to streamline processes.

•	 Although divergence of the U.K. from the E.U Clinical 
Trial Regulation has been minimized, post-Brexit rules 
have added regulatory complexity and the country’s 
international reliance approach means that drug 
approvals come later than in corresponding countries.

Exhibit 64: Comparative analysis of key characteristics of global pharmaceutical regulatory agencies

Notes: Regulatory developments, including changes since 2023, were collected from IQVIA regulatory experts globally using a survey tool targeting 
questions across each of the five indicated parameters. Responses were reviewed, queried and collated to visualize agency characteristics for 2024.

PRODUCTIVITY ENABLERS

Although global regulatory agency characteristics still differ across 
geographies, harmonization activities increased in 2024

Source: IQVIA Regulatory Network expert input; IQVIA Institute, Jan 2025.
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Exhibit 65: Framework for impact of major productivity enablers

PRODUCTIVITY ENABLERS

Sponsors are employing a range of enablers impacting multiple 
efficiency levers

•	 Sponsors are targeting productivity improvements 
in clinical development by employing a variety of 
approaches to improve development speed, success 
rates and costs — three fundamental components of 
R&D efficiency.

•	 At an organizational level, systematic and robust 
implementation of decision frameworks and  
clinical technologies can improve speed, success  
and costs of clinical R&D, while company-specific 
internal investigation of cycle times can identify 
priority addressable intervals to target for  
operational improvement. 

•	 Patient representativeness and real-world evidence 
activities as well as artificial intelligence solutions can 
be employed at multiple levels, to enhance specific 

trials and R&D programs selectively or through 
embedding capabilities, processes and solutions at an 
organizational level. 

•	 At a program level, clinical development planning 
processes — including site and country selection and 
prioritization — are key, supported by patient and 
physician input to maximize probability of success and 
development speed, in particular.

•	 At a clinical trial level, effective use of biomarkers 
and surrogate endpoints, novel trial designs, 
technology-enabled remote, virtual or decentralized 
trials are all important productivity enablers, while 
reducing protocol complexity continues to be a 
significant but addressable challenge.

Source: IQVIA Institute, Feb 2025.
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Notes: Analysis tracks companies that are using AI/ML for drug discovery. Includes terminated trials; total trials by type includes some double counting 
as AI/ML can be used in multiple ways through research stage. These data are not exhaustive but characterize all trials with any sponsor role based on an 
identified cohort of AI/ML focused companies that are developing or co-developing drugs using their core AI/ML platform technology.

PRODUCTIVITY ENABLERS

Over 35 trials originating from AI research companies have been 
started annually since 2022

•	 Identified artificial intelligence/machine learning 
(AI/ML) companies were sponsors or collaborators in 
over 35 trial starts per year in 2022, 2023 and 2024, a 
stable increase in comparison to 2020, in which  
19 AI/ML company trials began.

•	 AI/ML company trial starts reduced slightly from  
37 to 36 between 2023 and 2024, driven by fewer 
Phase I trial starts in 2024 — a decline from 18 to 15.

•	 AI/ML most often contributed to discovery research, 
including drug design (32%) and target identification 
(31%), with precision medicine and trial applications 
accounting for a further 18% and 13% of contributions, 
respectively.

•	 In considering the contributions of AI/ML to target and 
drug discovery, it is important to note that although 
AI/ML-focused companies contributed to these trials, 
some companies pivoted their discovery technologies 
to AI/ML having previously established small pipelines, 
meaning that not all AI/ML company trials represent 
AI/ML-discovered programs.

•	 These analyses are likely to represent only a subset 
of relevant trial activity, partly because of incomplete 
disclosure of underlying technologies in relation to 
specific investigational drugs, and partly because of 
the increasing prominence of AI/ML technologies in 
mainstream pharmaceutical company R&D.

Exhibit 66: Trials involving artificial intelligence (AI) and role in development

Source: Citeline Trialtrove, Jan 2025; IQVIA Institute, Jan 2025.
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Notes: Novel trial designs include umbrella, basket, adaptive, master protocol, dose escalation and dose expansion studies, identified in trial records 
using a range of keyword strings. Share is based on industry interventional studies plus novel trial design studies from non-industry sponsors. Most non-
industry sponsors are understood to have received some degree of funding from industry in these trials. Novel trial design share is based on all industry/
interventional trials plus any novel trial design studies.  In the studies analyzed, non-industry novel trial design studies represented 16% of these studies. 
Oncology includes solid-oncology, hematology oncology, and supportive care.

PRODUCTIVITY ENABLERS

Novel trial designs were used in 19% of trials in 2024, led by 
oncology where 25% of trials incorporate novel designs

•	 Novel trial designs, including umbrella, basket, master, 
and adaptive protocols, form a foundational part of 
the clinical trial pipeline and have been included in at 
least 17% of trials each year since 2020, with a high of 
19% reached in 2024.

•	 Novel trial design utilization is highest in oncology 
trials, accounting for 24% of these trials in 2024 — 
matching to the 2015 figure despite year-on-year 
variations in the interim.

•	 In infectious diseases, novel trial design use peaked 
at 14% through the pandemic due to COVID-19 
trials leveraging master protocols and adaptive 
designs to accelerate and improve development and 
decision-making, but novel trials have returned to 
pre-pandemic levels since 2022.

•	 Novel trial design use in cardiovascular, metabolic and 
endocrinology has slowly but steadily increased since 
2020, doubling from a low baseline of 4% to 8% in 2024 
— thereby reaching a figure that is typical of other 
therapeutic areas outside of oncology.

•	 It is likely that increasing use of novel trial designs will 
continue to act as an important productivity enabler, 
improving clinical development efficiency by impacting 
speed, success rates and costs.

Exhibit 67: Novel trial design starts by year and therapy area, 2015–2024

Source: Citeline Trialtrove, Jan 2025; IQVIA Institute, Jan 2025.
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Notes: A novel active substance (NAS) is a new molecular or biologic entity or combination where at least one element is new; Includes NAS launched in the 
United States 2019–2024 regardless of the timing of FDA approval. Duration calculations include the first patent or first human trial, whichever is earlier, and 
count duration until confirmed launch in the United States. Duration calculations are expressed as medians or the relevant segments.

PRODUCTIVITY ENABLERS

Notable aspects of trial and program design contribute to  
much shorter development durations

Exhibit 68: U.S. novel active substances launches and time from first patent filing by characteristics of 
approval, 2019–2024

•	 As sponsors work to improve R&D productivity, 
benchmarks for development timelines provide  
useful context.

•	 For drugs with a compressed or consolidated trial 
sequence — being ultimately approved based on one 
or more earlier phase trials — development durations 
have averaged over four years less than those with 
more traditional trial sequences.

•	 As it may be possible to recruit trial subjects and 
generate results more quickly in a single-arm trial, and 
it has been common for breakthroughs with greater 
unmet needs to allow approval based on single trials, 
these single-arm trials as the basis for approval are 
three years earlier than other approvals. 

•	 The percentage of drugs with predictive biomarkers 
or launched with a companion diagnostic increased 
to 31% in 2024 compared to 18% in 2023, with their 
development timelines averaging up to a year faster 
than other drugs.

Source: IQVIA ARK Patent Intelligence; Citeline Trialtrove; IQVIA Institute, Jan 2025.
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Notes: Trials which have a number of decentralized features often do not disclose those in trial registry information. Analysis includes industry and non-
industry, and interventional and non-interventional trials to enable identification of utilization trends. Oncology includes solid-oncology, hematology 
oncology, and supportive care.

PRODUCTIVITY ENABLERS

Trials which are remote, virtual or decentralized have returned to 
pre-pandemic levels

•	 The relative discoverable use of remote, virtual or 
decentralized methods in clinical trials decreased 
between 2023 and 2024, completing a return to pre-
pandemic levels.

•	 2020 and 2021 saw substantial uplifts in reported 
decentralized methods due to COVID-19 therapy and 
vaccine development.

•	 The contribution of COVID-19 trials to RVD trial volumes 
over the pandemic period was notably larger than 
their contribution to overall trial starts, illustrating the 
particular importance of RVD trials in a COVID-19 context.

•	 Exclusion of COVID-19 trials from the analysis shows 
that other trials with decentralized methodologies 
dropped in 2020 and have broadly been on a 
downward trajectory since then.

•	 Between 2020 and 2024, four areas collectively 
accounted for 82% of RVD trials.

•	 RVD trials were most prominent in neurology 
(accounting for 27%) of RVD trials, oncology (26%), and 
COVID-19 (17%), followed by immunology (12%).

•	 Diseases with more RVD use in trials generally 
correlate with areas where remote engagement, 
monitoring, digital tools are feasible; notably oncology 
studies are more hybrid designs with remote portions 
while retaining in-person aspects of patient treatment.

Exhibit 69: Trial starts for all trials and remote, virtual or decentralized trials (RVD), 2015–2024

Source: Citeline Trialtrove, Jan 2025; IQVIA Institute, Jan 2025.
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Notes: Includes all interventional Phase III trials with industry involvement and any U.S. sites listed on ClinicalTrials.gov and with results posted between 2015 
and 2024. Only trials with racial or ethnic data collected were included in calculation of Black/African American or Hispanic patient inclusion, respectively. 
Average U.S. Black / African American representation is 13.7% and U.S Hispanic or Latino representation is 19.5%. Demographic representativeness is 
analyzed by the year results were first posted as this the time during a clinical trial when demographic enrollment data is added to public registries.

PRODUCTIVITY ENABLERS

Black/African American patient clinical trial representation in U.S.-
only trials is above census levels while Hispanic inclusion is below

•	 Sponsors have been able to achieve U.S. census 
representativeness in U.S-only Phase III trials for the 
last decade, but these types of studies are becoming 
increasingly less representative of overall clinical trial 
activity and are a small set (23% of Phase III trials) 
compared to the overall international activity.

•	 Black/African American share of participation in 
U.S.-only studies is at or above U.S. Census on average 
but has been declining since 2018.

•	 Similarly, Hispanic inclusiveness has varied in the  
past decade and never reached U.S. demographic 
levels among both U.S-only and global sites.  
Hispanic participation decreased from 19% in 2020  
to 16% in 2024.

•	 Global studies include study sites outside the U.S. which 
drive racial and ethnic, clinical practice and standards of 
care variances, which may explain lower Black/African 
American and/or Hispanic enrollment rates.

•	 In a November 2023 report, the FDA found that 87% 
of studies between April 2022 and April 2023 had a 
completed diversity action plan (DAP), but only 6% 
of those contained required and acceptable diversity 
information, consistent with this analysis.3

•	 Additionally, it remains uncertain what impacts the 
Trump administration will have on race/ethnicity 
enrollment with the implementation and enforcement 
of Diversity Action Plans and related requirements 
moving forward.

Exhibit 70: Phase III racial and ethnic inclusion, results first posted date 2015-2024

Source: U.S. Census Bureau, 2023; AACT Database; IQVIA Institute, Jan 2025.
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Notes: Includes all interventional Phase III trials with industry involvement and any U.S. sites listed on ClinicalTrials.gov and with results posted between 2015 
and 2024. Only trials with racial or ethnic data collected were included in calculation of Black/African American or Hispanic patient inclusion, respectively. 
Average U.S. Black / African American representation is 13.7% and U.S Hispanic or Latino representation is 19.5%. Demographic representativeness is 
analyzed by the year results were first posted as this the time during a clinical trial when demographic enrollment data is added to public registries.

PRODUCTIVITY ENABLERS

U.S. Census levels were met for less than a half of U.S.-only studies, 
while over 10% had zero subjects for some races/ethnicities in 2024

•	 U.S. Census levels were met or exceeded for less 
than half of U.S. studies, while over 10% of Phase III 
(and over 20% for Phase II and III) reported data for 
some races and ethnicities but have zero subjects for 
Black/African Americans and Hispanics in 2024.

•	 In 2024, only 39% of Phase III U.S.-only trials met 
U.S. census for Black/African American and 33% for 
Hispanic, representing diverging trends as trials 
meeting Hispanic census rates are growing while 
Black/African American are flat to declining.

•	 The share of U.S.-only trials which are under-
representative has risen from 47% in 2015 to 61% in 
2024 for Black/African Americans, while dropping from 
81% in 2015 to 67% in 2024 for Hispanics. 

•	 Trials with zero enrollment for Black/African American 
or Hispanics may be influenced by trial design reasons 
including clinical inclusion/exclusion criteria that 
prevent some patients from participating.

•	 Notably, studies have shown that language barrier, 
distrust in clinical research, are among a multitude of 
factors that influence the ability to enroll Black/African 
Americans and Hispanics in U.S-only studies.4

•	 Appropriate benchmarks are challenging to identify 
for race/ethnicity representativeness, and while census 
population provides a convenient reference, multiple 
factors could influence trial enrollment including 
social determinants of disease, disease-specific 
epidemiology, or disease severity which are 
understood to vary by race and/or ethnicity.

Exhibit 71: U.S. Phase III racial and ethnic inclusion, results first posted date 2015-2024

Source: U.S. Census Bureau, 2023; AACT Database; IQVIA Institute, Jan 2025.

14%
11%

20%
10% 12% 14% 12%12%

17%

39%

53%

44% 42%
39%

41%
43% 42% 41% 39%

2%

12%

2%

9%
6% 8% 8% 8%

11%

19%

40%

20%
23%

34%
37%

34%
30%

27%

33%

Share of U.S. trials meeting Black U.S. census
Share of U.S. trials with zero Black enrollment

Share of U.S. trials meeting Hispanic/Latino U.S. census
Share of U.S. trials with zero Hispanic/Latino enrollment

40%

35%

30%

25%

20%

15%

10%

5%

0%

60%

50%

40%

30%

20%

10%

0%

Hispanic or Latino (ethnicity) inclusion

Av
er

ag
e 

sh
ar

e 
of

 tr
ia

ls

Av
er

ag
e 

sh
ar

e 
of

 tr
ia

ls

Black/African American inclusion

13.7% in
2023 U.S.
census 

19.5% in
2023 U.S. 

census 

9%
2%

21
05

20
16

20
17

20
18

20
19

20
20

20
21

20
22

20
23

20
24

21
05

20
16

20
17

20
18

20
19

20
20

20
21

20
22

20
23

20
24



82  | Global Trends in R&D 2025: Progress in Recapturing Momentum in Biopharma Innovation

Notes: Includes all interventional Phase III trials with industry involvement and any U.S. sites listed on ClinicalTrials.gov and with results posted between 2015 
and 2024. Only trials with racial or ethnic data collected were included in calculation of Black/African American or Hispanic patient inclusion, respectively. 
Average U.S. Black / African American representation is 13.7% and U.S Hispanic or Latino representation is 19.5%.Diseases with fewer than 5 studies included 
in the analysis in 2024 have been labeled with the trial count in parentheses. Disease not present in both years were excluded for analysis. Oncology includes 
solid-oncology, hematology oncology, and supportive care.

PRODUCTIVITY ENABLERS

Black/African American trial enrollment is below disease-specific 
epidemiology in many diseases and progress since 2019 is mixed

•	 Based on available epidemiology data and Phase III 
trials with U.S.-only sites that reported race data, 
share of Black/African American participation is 
below disease-specific epidemiology across selected 
diseases5 , with the lowest level of inclusion in solid 
tumor oncology studies.

•	 Diabetes achieved representative participation of 24% 
for Black/African American subjects in 2024 across  
five studies compared to disease-specific prevalence  
of 16%.

•	 Mental illness overall and specifically major depression 
have decreased in representation from 2019, dropping 
below disease-specific epidemiology.

•	 Multiple sclerosis affects Black/African Americans 
more than others with 22% of prevalence6 compared 
to 13.7% of overall population and were significantly 
underrepresented with only 10.5% participation in the 
one study reported in 2024.

•	 This is particularly important as disease-specific 
epidemiology is available in limited disease areas, 
generally those with the highest incidence or 
prevalence like cancer7, cardiovascular and central 
nervous system disorders, broadly limiting the number 
of analyzable studies with disease-specific benchmarks.

Exhibit 72: Phase II and III Black/African American racial inclusion for selected diseases in U.S. trials, results 
first posted date 2019 and 2024

Source: SEER Incidence Data, Nov 2023; Behavioral Risk Factor Surveillance System, 2022; Neurology® 2022;98:e1818-e1827; AACT Database; IQVIA Institute, 
Jan 2025.
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Notes: Expedited review by the U.S. FDA  includes accelerated approval, priority review, breakthrough therapy, and fast track designations, emergency use 
authorizations; orphan drug designation is not included as an expedited review but noted as it correlates with smaller numbers of trial subjects.

PRODUCTIVITY ENABLERS

For NAS launched in 2024, 90% included fewer than 1,000 subjects 
in trials assessed by FDA for approval

•	 The median number of patients enrolled in approval 
trials for 2024 launches with some form of expedited 
review was almost 330 patients less than that of trials 
for non-expedited launches. This is in line with the 
trend over the last decade with less patients being 
enrolled in approval trials with expedited review 
versus non-expedited trials.

•	 The median enrollment for approval trials based on 
expedited review was 157 in 2024, up from 145 in 2023 
but far below the 676 median in 2015. Similarly, for 
non-expedited launches, the median enrollment has 
decreased to 491 in 2024 from 1,131 in 2020, and over 
2,000 in 2015, indicating an overall decline in approval 
trial enrollment numbers.

•	 More than half (59%) of the approval trials for 2024 
NAS launches have fewer than 200 subjects enrolled, 
and 90% enrolled fewer than 1,000 subjects.

•	 The types of therapy areas, including rare diseases, 
study designs, level of unmet need, and review types 
are all contributing to smaller numbers of subjects in 
studies. Of the 48 NAS launched in 2024, 38 had some 
kind of expedited review and 34 of those were orphan 
drugs treating a rare disease population (Exhibit 38). 

•	 The decline in the number of subjects used for FDA 
approval of NAS launched over time also correlates 
with the large share of NAS launches with expedited 
review and orphan status over time (Exhibit 41).

Exhibit 73: Number of subjects included in U.S. novel active substance (NAS) approval trials by review status and type

Source: IQVIA Institute, Jan 2025.

100–200

<100

200–500

500–1,000

1,000–3,000

>3,000

Expedited Non-expedited

2015 2024

2,500

2,000

1,500

1,000

500

0
2016 2017 2018

Median number of subjects in clinical trials per NAS, 2015–2024 Percentage of NAS launched in 2024
by the number of subjects included

in their approval trials

2019 2020 202320222021

2% 8% 

14% 

17% 

19% 

40% 

n=48



84  | Global Trends in R&D 2025: Progress in Recapturing Momentum in Biopharma Innovation

Notes: Collected from public sources relating to the approval trials for medicines. Data collected under a treatment IND or expanded access protocol has been 
considered a form of RWE by the FDA, such as in rare disease settings where there is little chance of a prospective trial. RWE approvals shown here include 
those granted using RWE for both initial and subsequent indication approvals. Analysis includes double counting where a drug has more than one type of 
RWE in RWE study design type. Oncology includes solid-oncology, hematology oncology, and supportive care.

PRODUCTIVITY ENABLERS

RWE-dependent FDA approvals are mostly based on non-interventional 
studies, with oncology and rare diseases prominent

•	 While it is understood that a large percentage of 
submissions include real-world evidence (RWE) 
components in the information provided to the FDA8, 
many fewer studies are explicitly publicly disclosed by 
the FDA as a basis for approval.

•	 RWE and real-world data (RWD) represent significant 
opportunities to contribute to improved clinical 
development program productivity, including use in 
regulatory approval applications.

•	 Over the past decade, RWE has been publicly cited in 
approval letters as a basis for approval by FDA for new 
approvals or expanded use of existing drugs 51 times.

•	 Approvals citing RWE have most often been in rare 
diseases, oncology and neurology studies, and have 
included non-interventional designs or external controls.

•	 The FDA has issued multiple guidelines on the use of 
RWD/RWE in clinical development and continues to 
issue further refinements of data standards for use of 
RWD as RWE.

•	 Future expanded utilization of RWE, decision-making 
transparency, and pilot program agency partnerships 
have been expected following guidance in the past few 
years; however, there has been only limited inflection 
in approvals using RWE through 2024.

Exhibit 74: FDA-disclosed approvals based on real-world evidence (RWE), 2015–2024

Source: IQVIA Institute, Jan 2025.

Rare disease
Neurology
Immunology

Oncology
Infectitous disease

Label change – new population
Label change – indication addition/modification
Label change – add compararative effectiveness
Support NAS safety/efficacy

RCT pragmatic and RWD supplements
Expanded access
External control arm
Non interventional study

Other

41%

23%

12%

6%

4%

14%

12

10

8

6

4

2

0

20
24

20
15

20
16

20
17

20
18

20
19

20
20

20
21

20
22

20
23

20
24

20
15

20
16

20
17

20
18

20
19

20
20

20
21

20
22

20
23

12

10

8

6

4

2

0

Therapy areas, n=51 Submission type Study design type



iqviainstitute.org  |  85

Notes: Company segment when two or more companies are involved is determined by the larger sales segment. Information collated from public sources 
including FDA and company press releases. May not include complete response letters which were received by companies and not publicly disclosed. A 
submission may receive complete responses that have both clinical and non-clinical reasons and some responses are double-counted. Emerging biopharma 
(EBP) are defined as those with less than an estimated $200Mn in R&D spend per year, including those ‘pre-commercial’ companies with no revenue as well as 
smaller emerging companies with up to $500Mn per year in annual revenue.

PRODUCTIVITY ENABLERS

Applicants received fewer complete response letters from FDA in 
2024, with fewer clinical issues, especially for larger companies

•	 The FDA issues complete response letters (CRLs) when 
it has determined that a drug application cannot be 
approved in its current form, citing reasons such as 
manufacturing, quality issues or insufficient clinical 
trial data.

•	 A total of 43 CRLs were received by sponsors in 2024,  
a meaningful reduction of 26% from 58 in 2023  
— but still higher than prior years.

•	 Clinical reasons can be particularly significant  
for sponsor organizations, which in some cases  
may necessitate new clinical trials to address  
evidence deficiencies.

•	 In 2024, while 70% of CRLs were issued for non-clinical 
reasons, such as for manufacturing, product quality, 
or chemistry data, two-thirds of the time these are 
resubmitted within a short time period to the FDA.

•	 Since 2020, 41% of CRLs included clinical reasons for 
EBP sponsors, while the share of clinical CRLs issued to 
non-EBP companies has declined by 81%.

•	 Since 2020, larger sponsors have been able to  
improve their submission and underlying evidence 
packages — a goal which may be more challenging for 
companies with smaller portfolios and less  
submission experience.

Exhibit 75: Number of active pre-registration products with complete response letters and types of responses 
by company segment, 2020–2024

Source: Citeline Trialtrove; IQVIA Institute, Jan 2025.
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THIS REPORT IS BASED ON THE IQVIA SERVICES 
DETAILED BELOW

IQVIA™ PHARMA DEALS is a comprehensive life science 
deals and alliances database that leverages worldwide 
information sources to deliver the latest intelligence in 
deals and alliances.

ARK PATENT INTELLIGENCE™ is a comprehensive 
database of pharmaceutical patents in over 130 
countries, covering over 4,000 molecules. It includes 
approved patent extensions in 52 countries and 
encompasses all types of patents, such as molecule, 
process, and method of use, helping users track patent 
landscapes and manage intellectual property.

IQVIA™ ANALYTICS LINK ECOSYSTEM provides 
up-to-date analysis, sales, patient, pipeline, trial,  
launch, protection, and deals content on one  
integrated platform.

THIRD-PARTY INFORMATION:

CITELINE’S TRIALTROVE provides intelligence about 
the drug development pipeline and information on 
clinical trials globally. Citeline reports that Trialtrove 
uses over 40,000 sources including ones in the public 
domain and is supported by experienced industry 
analysts. The database includes extracted information 
including protocol details, as well as additional industry-
relevant search terms such as its proprietary patient 
segments, trial outcomes and biomarker tags. It includes 
information on trial design, eligibility criteria, endpoints, 
sites, sponsors as well as anticipated and actual start 
and end dates as available. These attributes have been 
leveraged extensively in the IQVIA Clinical Productivity 
Index. For more information on Trialtrove see https://
www.citeline.com/en/products-services/clinical/trialtrove

CITELINE’S PHARMAPREMIA is an R&D benchmarking 
tool that enables analysis of success rates and 
cycle times based on the development histories of 
investigational drugs, assessed using data derived from 
press releases, investor presentations, trial disclosures 
and a wide range of other materials. For more 
information see https://www.pharmapremiasolution.
com/

BIOWORLD is a suite of news services run by 
Clarivate which includes tracking and segmentation 
of biopharmaceutical funding deals including venture 
capital, IPO and follow-on financing and other public 
financing. For more information see  
https://www.bioworld.com/

AGGREGATE ANALYSIS OF CLINICALTRIALS.GOV 
(AACT) is a free, publicly available relational database 
from the Clinical Trials Transformation Initiative (CTTI) 
that contains protocol and result data elements from 
every study registered in ClinicalTrials.gov. For more 
information on see https://aact.ctti-clinicaltrials.org

Notes on sources
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Methodologies
SUCCESS RATES

Program-level phase success rates were derived from 
Citeline Pharmapremia, with a program defined as 
a unique combination of investigational drug and 
indication. These success rates were calculated as the 
percentage of programs reaching a subsequent phase 
(‘progressed’) compared to the total of products with 
an outcome (progressed and terminated) within the 
indicated analysis time frame. Composite success rates 
were calculated as the mathematical product of each 
component phase success rate.

As Pharmapremia regulatory submission and approval 
outcomes are based on US data, the analyses presented 
in this report were adjusted to account for other major 
global submissions and approvals (EU, Japan and China).

As source databases are dependent on publicly-reported 
program outcomes and editorial assumptions, analyses 
infer termination two years after the most recent 
development event (e.g. company disclosure, published 
pipeline listing, clinical trial change) in the absence of 
any other information. To adjust for the delayed public 
visibility of program termination dates, established 
terminations were estimated to have occurred no later 
than the time point equivalent to the 95th percentile 
phase duration for progressed programs. For the same 
reason, Phase I and II program termination counts for 
2024 were estimated based on the prior 5-year trend; 
Phase III and regulatory outcomes were unmodified 
due to the high transparency and timeliness of company 
reporting in late-stage development.

CLINICAL TRIAL INTERVALS

Within-trial intervals were calculated using a 
combination of Trialtrove data and IQVIA-adjusted 
published benchmarking data from Tufts Center for the 
Study of Drug Development (Tufts CSDD).2 Trialtrove 
data were used for enrollment duration (Trialtrove study 
start to end of enrollment; broadly equivalent to First 

Subject First Visit to Last Subject First Visit), as well as 
for treatment duration (end of enrollment to primary 
endpoint completion; equivalent to Last Subject First 
Visit to Last Subject Last Visit). Other trial intervals 
included study start-up (Final Protocol to First Subject 
First Visit), data management (Last Subject Last Visit 
to Database Lock), and report writing (Database Lock 
to Clinical Study Report). All three of these were based 
on the equivalent published Tufts CSDD benchmarks, 
adjusted for industry trends using IQVIA data.

INTER-TRIAL INTERVALS

Non-trial interval durations for a ‘typical’ development 
program were calculated by overlaying median clinical 
trial duration parameters upon median program 
duration parameters to provide an overarching view of 
each interval’s influence on overall program duration. 
Program-level phase durations were calculated as the 
time between the start of each phase and the start of 
the subsequent phase, ending at regulatory submission, 
using the Pharmapremia--derived dataset (as described 
under success rates), but limited to progressed programs.

IQVIA’s Analytics Link enabled bridging between relevant 
clinical trials and trial milestones (within the Trial Link 
module) to the corresponding R&D programs (within 
the Pipeline Link module). This allowed calculation of 
the median number of trials per program in each phase 
and the median interval between each of the trials, 
which were then used to construct a ‘typical’ program 
development path. Within each phase only those studies 
that started prior to the program’s progression to the 
next phase were considered.

Inter-trial intervals were then calculated as the sum  
of all program intervals between the end of treatment 
for a study and the start of enrollment for the next  
study (or regulatory submission in the case of the last 
Phase III trial).
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Exhibit 76: Differences between initial and subsequent average sites and countries per trial 2021–2024

Source: Citeline Trialtrove, Jan 2025; IQVIA Institute, Jan 2025.
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COMPLEXITY METRICS

Complexity metrics are analyzed at therapy area, type 
of disease (rare/non-rare) and phase and include the 
number of countries, sites, subjects per trial as well 
as the number of inclusion/exclusion criteria, and the 
number of primary and secondary endpoints. These 
metrics are counted based on data fields included in 
Citeline Trialtrove. In the case of inclusion/exclusion 
and endpoints, data have been curated to remove 
duplication present in the raw data.

COMPLEXITY METRIC LATENCY ADJUSTMENTS

Clinical trial data included in the complexity metrics 
—trial start and end dates, country locations, number 
of clinical sites, actual or target number of subjects, 
endpoints, and inclusion/exclusion criteria — rely 
on company reported information about ongoing or 
planned clinical trials. Reporting numbers of sites, and 

countries in trials undergo retroactive revisions while 
studies also have start dates shift from planned to 
actual between database editions used for analysis. 
These data rely on disclosures by sponsors which are 
often incomplete when a study is first planned but are 
subsequently amended after enrollment is completed. 
Historic evaluations of a sequence of year-end editions 
of this data indicate variation in the individual measures 
aligned by start date, compared to the initial publication 
values. In particular, the number of sites and countries 
have shown significant variability in the numbers 
reported from one year to the next. Comparing across 
the year-end editions for 2021–2024, average number 
of countries and sites increased across all phases. 
These variations would have had an impact on overall 
complexity and productivity, and the 3-year average 
variation was used as an adjustment factor in complexity 
and productivity index calculations for the most  
recent year.



iqviainstitute.org  |  89

References
	 1.	 U.S. Food and Drug Administration (FDA). Considerations for the Use of Artificial Intelligence To Support 

Regulatory Decision-Making for Drug and Biological Products. Jan 2025. Available from: https://www.fda.
gov/regulatory-information/search-fda-guidance-documents/considerations-use-artificial-intelligence-
support-regulatory-decision-making-drug-and-biological.

	 2.	 Getz K, Smith Z, Kravet M. Protocol design and performance benchmarks by phase and by oncology and rare 
disease subgroups. Ther Innov Regul Sci 57, 49-56 (2023). Available from: https://doi.org/10.1007/s43441-
022-00438-5.

	 3.	 Fashoyin-Aje, L., Boehmer, J., Antony, R., et al. Voluntary Submission of Diversity Plans to Oncology Review 
Divisions in the Center for Drug. Nov 2023. Available from: https://www.fda.gov/media/174160/download.

	 4.	 Allison K, Patel D, Kaur R. Assessing Multiple Factors Affecting Minority Participation in Clinical Trials: 
Development of the Clinical Trials Participation Barriers Survey. Cureus. (2022). Available from: https://doi.
org/10.7759/cureus.24424. 

	 5.	 Centers for Disease Control and Prevention (CDC). Behavioral Risk Factor Surveillance System Survey 
Data. Atlanta, Georgia: U.S. Department of Health and Human Services, Centers for Disease Control and 
Prevention. (2022). Available from: https://www.cdc.gov/brfss/index.html

	 6.	 Langer-Gould AM, Gonzales EG, Smith JB, Li BH, Nelson LM. Racial and Ethnic Disparities in Multiple Sclerosis 
Prevalence. Neurology. (2022). Available from: https://doi.org/10.1212/WNL.0000000000200151. 

	 7.	 SEER Incidence Data, November 2023 Submission (1975-2021), SEER 22 registries. Available from: https://
seer.cancer.gov/statistics-network/explorer/application.htm

	 8.	 Yuan L, Rahman M, Concato J. Comparison of two assessments of real-world data and real-world evidence 
for regulatory decision-making. Clin Transl Sci. 2024; 17:e13702. doi:10.1111/cts.13702



90  | Global Trends in R&D 2025: Progress in Recapturing Momentum in Biopharma Innovation

About the authors
MURRAY AITKEN
Executive Director,                           
IQVIA Institute for Human Data 
Science

 
As head of the IQVIA Institute for Human Data 
Science, Murray Aitken provides policy setters and 
decision-makers in the global health sector with 
evidence, analysis, and insights that contribute to 
the advancement of Human Data Science to improve 
human health outcomes. He is tasked with creating 
and managing a research agenda that leaders in global 
governments, payers, providers, academia, and the life 
sciences industry use to accelerate the understanding 
of global trends in disease patterns, data science, and 
technology. This research is used to foster innovation 
critical to evidence-based decision-making and the 
advancement of human health.

Murray has held various roles throughout his nearly 
25-year tenure at IQVIA within healthcare insights, 
corporate strategy, consulting, and services. Prior to 
IQVIA, Aitken was a partner at McKinsey & Company 
in the U.S. and in South Korea, covering a broad range 
of industries, including life sciences and consumer 
goods. He holds an MBA, with distinction, from 
Harvard University and a Master of Commerce from the 
University of Auckland in New Zealand.  In addition to his 
duties at the IQVIA Institute, Murray is Visiting Professor 
in Practice, The London School of Economics and  
Political Science.

ALEX ROLAND, PH.D. 
R&D Research Director,  
IQVIA Institute for Human Data 
Science

 
Alex Roland serves as the Director of R&D research for 
the IQVIA Institute for Human Data Science, leading the 
development of R&D focused reports and projects.  
Alex focuses on R&D trends, innovation and 
productivity. He has extensive experience with industry 
benchmarking, R&D strategy and pipeline analytics. 
Alex joined IQVIA in a senior R&D consulting role in 
2021 before moving to the IQVIA Institute in 2024. Prior 
to this, Alex led R&D performance and R&D external 
insights functions at GSK and AstraZeneca, respectively. 
He holds a Bachelor of Science degree in Biochemistry 
from the University of Warwick, UK, and a Ph.D. in 
Biochemistry from The University of Reading, UK.



iqviainstitute.org  |  91

MICHAEL KLEINROCK
Research Director,  
IQVIA Institute for Human Data 
Science

 
Michael Kleinrock serves as Research Director for 
the IQVIA Institute for Human Data Science, setting 
the research agenda for the Institute, leading the 
development of reports and projects focused on the 
current and future role of human data science in 
healthcare in the United States and globally. Michael 
leads the research development included in Institute 
reports published throughout the year. The research is 
focused on advancing the understanding of healthcare 
and the complex systems and markets around the world 
that deliver it. Throughout his tenure at IMS Health, 
which began in 1999, he has held roles in customer 
service, marketing, product management, and in 2006 
joined the Market Insights team, which is now the IQVIA 
Institute for Human Data Science. He holds a B.A. degree 
in History and Political Science from the University of 
Essex, Colchester, UK, and an M.A. in Journalism and 
Radio Production from Goldsmiths College, University of 
London, UK.



92  | Global Trends in R&D 2025: Progress in Recapturing Momentum in Biopharma Innovation

About the Institute
The IQVIA Institute for Human Data Science  
contributes to the advancement of human health 
globally through timely research, insightful analysis and 
scientific expertise applied to granular non-identified 
patient-level data.

Fulfilling an essential need within healthcare, the 
Institute delivers objective, relevant insights and 
research that accelerate understanding and innovation 
critical to sound decision making and improved 
human outcomes. With access to IQVIA’s institutional 
knowledge, advanced analytics, technology and 
unparalleled data the Institute works in tandem with a 
broad set of healthcare stakeholders to drive a research 
agenda focused on Human Data Science including 
government agencies, academic institutions, the life 
sciences industry, and payers.

Research agenda
The research agenda for the Institute centers on 
five areas considered vital to contributing to the 
advancement of human health globally: 

•	 Improving decision-making across health systems 
through the effective use of advanced analytics and 
methodologies applied to timely, relevant data.

•	 Addressing opportunities to improve clinical 
development productivity focused on innovative 
treatments that advance healthcare globally. 

•	 Optimizing the performance of health systems by 
focusing on patient centricity, precision medicine 
and better understanding disease causes, treatment 
consequences and measures to improve quality and 
cost of healthcare delivered to patients.

•	 Understanding the future role for biopharmaceuticals 
in human health, market dynamics, and implications 
for manufacturers, public and private payers, 
providers, patients, pharmacists and distributors.

•	 Researching the role of technology in health system 
products, processes and delivery systems and the 
business and policy systems that drive innovation.  

Guiding principles
The Institute operates from a set of guiding principles:

•	 Healthcare solutions of the future require fact based 
scientific evidence, expert analysis of information, 
technology, ingenuity and a focus on individuals.

•	 Rigorous analysis must be applied to vast amounts of 
timely, high quality and relevant data to provide value 
and move healthcare forward.

•	 Collaboration across all stakeholders in the  
public and private sectors is critical to advancing 
healthcare solutions.

•	 Insights gained from information and analysis should 
be made widely available to healthcare stakeholders.

•	 Protecting individual privacy is essential, so research will 
be based on the use of non-identified patient information 
and provider information will be aggregated.

•	 Information will be used responsibly to advance 
research, inform discourse, achieve better healthcare 
and improve the health of all people.



iqviainstitute.org  |  93iqviainstitute.org  |  93



CONTACT US
100 IMS Drive 

Parsippany, NJ 07054 
United States

info@iqviainstitute.org 
iqviainstitute.org

The IQVIA Institute for Human Data Science is committed to using human data 
science to provide timely, fact-based perspectives on the dynamics of health systems 
and human health around the world. The cover artwork is a visual representation of 
this mission. Using algorithms and data from the report itself, the final image presents 
a new perspective on the complexity, beauty and mathematics of human data science 
and the insights within the pages.

The algorithmic art featured in this report is generated using clinical development 
productivity attribute data, including the number of subjects, sites, endpoints, and eligibility 
criteria; trial durations; and success rates. These were collated for leading diseases over the 
period from 2019 to 2024.

Copyright © 2025 IQVIA. All rights reserved.  03.2025.ENT


