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In a year like no other for the industry, the 
COVID-19 pandemic created delays for trials 
that were planned for completion in 2020 and 
directly contributed towards trial terminations. 
Informa Pharma Intelligence can reveal that 2020 
saw fewer completed clinical trials, reversing the 
trend of steady growth observed over the past six 
years. In total, Trialtrove recorded 3,777 industry-
sponsored clinical trials from Phase I through to 
Phase III/IV that either reached completed status 
or reported primary endpoints during 2020. This 
number is substantially lower than the 2019 tally 
of 4,150, representing an annual decrease of 9.0%. 
An additional 767 studies terminated in 2020, 
which is a 5.9% increase over the corresponding 
2019 number (724).

Although Oncology completed trial counts still 
surpass those in other therapeutic areas (TAs), 
its year-over-year growth was minimal. CNS, 
Metabolic/Endocrinology, and Autoimmune/
Inflammation TAs experienced the greatest 
negative impacts on growth trends. However, all 
TAs faced challenges in some measure, including 
Infectious Diseases, which experienced relatively 
high termination rates and an incredible influx of 
novel coronavirus trials.

As Oncology growth flattened, trends in other 
TAs emerged. Diseases from these TAs, including 
non-alcoholic fatty liver disease, dyslipidemia, 
and dermatological diseases, achieved success 
rates that moved them into the top 20 ranking for 
the first time. Despite the lower number of trial 
completions, the leading diseases and sponsors 
achieved higher success rates than in 2019, 
calculated by the proportion of trials reporting 
positive outcomes. Within these common TAs, 
winning strategies led to successful programs 
despite the wider turbulence brought about by 
the pandemic.

Introduction

Laura Runkel, PhD
Associate Director, Citeline
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The therapeutic area distribution of completed 
trial activity in 2020 mirrors the ranking seen 
in prior years (Table 1). Oncology trial counts 
outstrip the other TAs by wide margins, retaining 
its top ranking again this year. The Central 
Nervous System (CNS) and Autoimmune/
Inflammation (A/I) TAs swapped second and third 
position this year, while the other TAs all retain 
their prior years’ positions. While the status quo 
in the ranking order continues, overall numbers 
reveal year-over-year reductions in most TAs, with 

a decrease of 9.0%. Momentum within Oncology 
allowed its counts to increase marginally, although 
at just 0.4% higher than 2019, this represents a 
substantial slowing compared to 4.7% growth in 
2019 and 17.9% in 2018. All other TAs completed 
fewer trials in 2020 versus 2019, with the notable 
exception of Infectious Diseases (ID). The 485 
completed trials within ID indicate a new peak, 
with a strong likelihood that 2021 will continue 
this expansion.

Top-line Trial Landscape Metrics

Table 1. Trial counts and rankings for completed trials, by year

a Trials may span multiple therapeutic areas.
b Excludes Vaccines trials.

Source: Trialtrove®, February 2021

Therapeutic area Ranking Trial Counta

2020 2019 2018c 2017 2020 2019 2018c 2017

Oncology 1 1 1 1 1128 1124 1073 910

Autoimmune/
Inflammation 2 3 2 2 665 775 713 656

CNS 3 2 3 3 617 787 677 582

Metabolic/Endocrinology 4 4 4 4 567 675 607 484

Infectious Diseasesb 5 5 5 5 485 449 481 401

Cardiovascular 6 6 6 6 308 316 360 309

Vaccines 7 7 7 7 157 175 166 157

Ophthalmology 8 8 8 8 92 94 80 82

Genitourinary 9 9 9 9 66 79 79 78
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To understand the shifting trends in this COVID-19 
pandemic year, it is helpful to explore the relative 
changes in both completed and terminated trial 
counts (Figure 1). The most dramatic reductions 
in completed trials were observed in CNS (-22%), 
Metabolic/Endocrinology (Met/Endo; -16%), 
Genitourinary (GU; -16%), and A/I (-14%). Any 
year-on-year increase in terminated trials will 
also contribute to lower completed trial counts, 
as some trials terminated due to COVID-19 
challenges rather than reaching completion. While 
termination details are not always explicit, 45 
terminated trials across all TAs detailed COVID-
19-related reasons in 2020 (data not shown).
Increased termination rates, year-over-year, were

highest for Met/Endo (88%) and Cardiovascular 
(CV; 82%) trials, followed by ID (45%), A/I (21%), 
and CNS (16%). Interestingly the largest TA, 
Oncology, experienced fewer terminations in 
2020 (-5%). The addition of a new disease, Novel 
coronavirus (2019-nCoV, COVID-19), impacted 
the ID counts by contributing both completed 
(116) and terminated (30) trials. In contrast to
the larger TAs, the smallest areas showed even
higher relative reductions in terminated trials:
Vaccines (-46%), Ophthalmology (-53%), and GU
(-67%). However, the numbers of trials terminated
in these TAs across 2019–20 were small, thereby
amplifying a percentage change.

Figure 1. Relative change in 2020 for completed and terminated trials, by therapeutic area

Source: Trialtrove®, February 2021
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Figure 2. COVID-19 impacts in ongoing or planned trials, projected to have completed in 2020, by 
therapeutic area 

Source: Trialtrove®, February 2021

Th e pandemic posed myriad challenges that 
disrupted lives and the wellbeing of people 
globally for most of 2020 and interfered with 
clinical trial activities in many ways. Beyond the 
shrinkage due to increased trial terminations, 
active trials experiencing various delays missed 
completion milestones. Studies that are still 
ongoing or planned, and had prospective primary 
completion dates in 2020, were evaluated to 
determine the sponsor-disclosed COVID-19-
related reasons for delays (Figure 2). Among 
52 trials, the major reasons were temporary 

status changes to suspended (22) and slow 
recruitment (19). All TAs experienced delays 
roughly proportional to their size: Oncology 
(13), A/I (10), Met/Endo (7), ID (7), CNS (5), CV 
(4), Ophthalmology (3), Vaccines (2), and GU 
(1). Eleven trials reported logistical challenges 
(data collection, delayed dosing, expansion of 
sites), delay in trial launch, or access to ICU sites 
required for the trial. While these trials may 
represent a subset of those that experienced 
delays, their details provide insights into the 
nature of pandemic impacts. 
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Prior analyses show that later phases of drug 
development have progressive decreases in the 
number of completed clinical trials. This is as 
expected due to the hurdles in place in order 
to advance into later-stage trials. This pattern 
continued in 2020, although there are some TA-
specific nuances.

Within Oncology, both the total number of 
completed trials and the distribution of these 
across phases was nearly identical in 2020 and 
2019, including the relatively high proportion 
of Phase I/II compared with other TAs. For A/I, 
Phase I trial counts saw the greatest reductions 
(-29.8%), while changes in the proportion of Phase 
II (-5.2%) and Phase III (2.7%) trials were modest. 

The other large TAs with marked decreases in 
overall completed trial counts, CNS and Met/
Endo, also experienced strong reductions in 
completed Phase I research, at -29.2% and -32.2%, 
respectively. In addition, they had substantial 
drops in both Phase II (-15.0% and -20.1%) and 
Phase III (-10.4% and -8.0%) counts. For CV, where 
total trial completions dropped by a relatively 
small margin, small declines in Phase I and III 
activity were buffered by the 13.4% increase in 
Phase II trial completions. The phase distribution 
of completed trials in the remaining TAs was 
generally consistent year-on-year, noting the 
outsized effect of analyzing percentage changes 
using small sample sizes.

DISTRIBUTION OF 2020 COMPLETED TRIALS BY THERAPEUTIC AREA AND PHASE

Figure 3. Distribution of industry-sponsored trials completed in 2020, by therapy area and phase

Source: Trialtrove®, February 2021
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The  top five diseases for trial completions (Table 
2) in 2020 were non-small cell lung cancer
(NSCLC), respiratory infections, breast cancer,
type 2 diabetes (T2D), and colorectal cancer. T2D
has been the leading disease by trial completions
since 2017, but it dropped to fourth place this
year in step with the wider downward trend for

Met/Endo. Last year, non-Hodgkin’s lymphoma 
(NHL) ranked in the top five for the first time, 
but was edged out by colorectal cancer this year, 
which was last among the top diseases in 2018. 
Respiratory infections and breast cancer swapped 
the second and third ranked places in 2020.

Table 2. Top five diseases for trials completed in 2020, and comparison to prior three years

Source: Trialtrove®, February 2021

Disease 2020 2019 2018 2017

Non-small cell lung cancer 182 (1) 167 (4) 149 (4) 125 (4)

Respiratory infections 172 (2) 168 (3) 164 (3) 163 (3)

Breast cancer 165 (3) 174 (2) 179 (2) 167 (2)

Type 2 diabetes 161 (4) 222 (1) 211 (1) 171 (1)

Colorectal cancer 139 (5) 111 (6) 111 (5) 96 (9)
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An important metric for completed trials is their 
success rate, which reflects how well clinical 
programs fared for each disease. Trialtrove 
analysts tag trial outcomes as positive when they 
achieve primary efficacy endpoints, or negative, 
indeterminant, or unknown outcomes when 
those are relevant. The diseases with the highest 
numbers of positive trials are profiled with their 
phase distribution and ranking, as a percentage of 
their total completed trials (Table 3).

More diseases achieved at least 25 successful 
trials in 2020 (21) compared with 2019 (18). 
Oncology indications typically dominate 
completed trials trends due to the sheer volume 
of activity. In 2019, for example, non-oncology 
diseases occupied just three of these places, 
while the number has risen to seven in 2020, and 
multiple myeloma, anemia, melanoma, and soft 
tissue sarcoma dropped off the list. Non-alcoholic 
fatty liver disease (NAFLD) was top ranked of 
these with a success rate of 44.6%, while the other 
non-oncology diseases that made this cut include 
atopic dermatitis, pain (nociceptive), dyslipidemia, 
respiratory infections, psoriasis, and T2D. NAFLD’s 
top success rate of 44.6% is lower than the highest 
rates achieved in 2019, by NHL (48.2%) and soft 
tissue sarcoma (47.2%). However, the average 
success rate achieved across all diseases in 2020 
was 33.0%, which is higher than corresponding 
rates of the previous three years and ranged 

between 25.4% and 31.0%. Prostate cancer’s 
success rate (33.3%) closely matches the average 
rate and is ranked at 16. Clearly most diseases 
profiled here surpassed the 2020 average success 
rate.

Eight diseases reported positive outcomes for 
Phase III trials in the double digits. This set is split 
evenly between diseases with historically high 
trial activity, including NSCLC, breast cancer, T2D, 
and respiratory infections, and those with lower 
activity, including pain (nociceptive), psoriasis, 
atopic dermatitis, and dyslipidemia. For diseases 
in the top three TAs – Oncology, A/I, and CNS – we 
will return later in the analysis for a closer look at 
successful pivotal trials. For respiratory infections, 
successful Phase III trials included several 
expanded indication studies. Three of these 
pivotal trials are multinational studies for biologics 
(omalizumab or mepolizumab) treatment that 
include patients with nasal polyps. The other 
positive pivotal respiratory infection trial ran 
solely in Japan and evaluated favipiravir add-on 
treatment for non-severe COVID-19. Among the 
12 positive dyslipidemia Phase III trials, one was 
registrational and reported endpoints in 2020 for 
Novartis’s inclisiran, an RNA interference (RNAi) 
therapeutic directed to proprotein convertase 
subtilisin (PCSK9), supporting a first approval in 
December 2020 in the EU.

TRIAL SUCCESS RATES
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Table 3. Diseases with >25 completed trials attaining primary endpoint

Disease* I I/II II II/III III III/IV Total % of all Trials Rank#

Non-small cell lung 30 7 18 0 17 0 72 39.6% 5

Breast 31 8 14 0 11 0 64 38.8% 8

Non-Hodgkin's 
lymphoma 28 11 12 0 4 0 55 42.3% 2

Colorectal 24 9 12 0 3 0 48 34.5% 14

Ovarian 24 6 12 0 3 0 45 37.5% 9

Type 2 diabetes 5 1 16 1 18 0 41 25.5% 21

Novel coronavirus (2019-
nCoV. COVID-19) 12 3 18 4 4 0 41 35.3% 12

Gastric 18 4 10 0 3 0 35 40.7% 4

Bladder 11 8 10 0 4 0 33 38.8% 7

Esophageal 11 4 10 0 7 0 32 41.6% 3

Head/Neck 14 7 9 0 2 0 32 39.5% 6

Liver 19 2 7 2 2 0 32 35.6% 11

Respiratory infections 6 2 13 1 10 0 32 27.8% 20

Renal 7 5 12 0 0 0 29 30.2% 18

Prostate 14 2 12 0 0 0 28 33.3% 16

Pancreas 21 3 2 0 2 0 28 32.2% 17

Pain (nociceptive) 7 1 5 1 13 0 27 34.6% 13

Psoriasis 2 1 5 0 19 0 27 30.0% 19

Atopic dermatitis 2 1 10 0 12 0 25 36.2% 10

Dyslipidemia 4 1 8 0 12 0 25 34.2% 15

NAFLD 8 1 16 0 0 0 25 44.6% 1

*Trials may include multiple diseases.
# Rank based on percentage of trials attaining primary outcome per disease.

Source: Trialtrove®, February 2021
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The new Novel coronavirus (2019-nCoV, COVID-19) 
disease module placed 12th in the ranking for most 
successful trials and achieved a rate of 35.3% (Table 
3). The focus of these trials included therapies 
to stem the spread of infections (vaccines, 
prophylaxis), manage symptoms (treatment), treat 
COVID-19 pneumonia, and improve critical care/
complication outcomes. Profiling outcomes from 
95 completed trials, by selected patient segments 
(Table 4), reveals that COVID-19 pneumonia trials 
had the highest trial completions but returned 
a lower success rate than the other segments, 
at 31.7%. COVID-19 pneumonia-focused trials 
also terminated at a high rate (16 of 57 trials). 

Completed studies focused on complication 
support and symptom treatment achieved positive 
outcomes at rates of 38.1% and 41.2%, respectively, 
and also experienced substantial trial terminations. 
COVID-19 vaccine trials were the most successful, 
achieving a 57.1% success rate with only one trial 
termination. These numbers do not include the 
familiar Pfizer/BioNTech and Moderna vaccine 
trials because they are not yet formally completed. 
Only three trials focused on exposure prophylaxis 
ran in 2020, from which a single trial met primary 
endpoints. Additional analyses of COVID-19 
therapies and trials can be found in Pharma 
Intelligence’s Pharma R&D Annual Review 2021.

Table 4. COVID-19 trials, by patient segment*, trial status, and outcome

*Healthy volunteer studies are excluded.

Abbreviations used in figure: COVID-19 pneumonia = Novel coronavirus (2019-nCoV, COVID-19) pneumonia; 
Complication Support = COVID-19 Complication Support; COVID-19 vaccines = Novel coronavirus (2019-nCoV, 
COVID-19) vaccines; Exposure prophylaxis = Exposure prophylaxis (PEP/PrEP)

Source: Trialtrove®, February 2021

COVID-19 TRIAL OUTCOMES

Patient segment

Completed
Negative 
outcome/
primary 

endpoints not 
met

Outcome 
indeterminate

Outcome 
unknown

Positive 
outcome/
primary 

endpoints met

Total

COVID-19 pneumonia 9 2 17 13 41

Complication Support 3 0 9 8 21

Treatment 1 1 8 7 17

COVID-19 vaccines 0 0 2 8 14

Exposure prophylaxis 0 0 1 1 2

Patient segment

Terminated
Business 
decision - 

Other

Lack of 
efficacy Other Poor 

enrollment

Planned 
but never 
initiated

Safety/
adverse 
effects

Unknown Total

COVID-19 pneumonia 3 4 2 4 3 16

Complication Support 1 1 2 1 5

Treatment 1 2 2 1 6

COVID-19 vaccines 1 1

Exposure prophylaxis 1 1
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The focus of this report remains on two main 
industry sponsor types: the top 20 pharma (based 
on sales data ranking in the annual In Vivo Outlook 
2021 dataset) and the groups comprising the 
rest of pharma, all other pharma (AOP). In 2019, 
we noted that top 20 pharma companies were 
sponsors on 41.6% of completed trials, while 62.9% 
of trials included an AOP sponsor. The relative 
contributions by these sponsor types are nearly 
identical in 2020 at 41.7% and 62.1%, respectively. 
Likewise, the proportion of Phase I sponsorship 
was noted to be higher for AOP and, conversely, 
the top 20 pharma focus was higher in later-stage 
trials. In 2020, these general trends continued with 
slightly higher participation of AOP in Phase III, 
increasing from 22% to 24% (data not shown).

The top five sponsors for completed trials (Table 
5) came again this year from top 20 pharma,
albeit with some shuffling of places. Novartis
returned to the top rank, moving up from third in
2019. Pfizer ascended to second place, its highest
position to date in our analyses. AstraZeneca
completed notably fewer trials in 2020, thus
moving down into third position. Roche has also
continued its slide, dropping to fifth place, while
Eli Lilly has fallen out of the top five altogether.
Bristol-Myers Squibb nudged upwards to fourth
place, as its acquisition of Celgene continues to
bolster its collective completed trial counts.

Leading Trial Sponsors

Table 5. Top five sponsors* completing trials in 2016–20

*Trial count includes co-sponsored trials.
Source: Trialtrove®, February 2021

Sponsor 2020 (rank) 2019 (rank) 2018 (rank) 2017 (rank) 2016 (rank)

Novartis 160 (1) 151 (3) 185 (1) 152 (3) 165 (1)

Pfizer 152 (2) 137 (6) 131 (6) 135 (5) 140 (4)

AstraZeneca 142 (3) 179 (1) 156 (2) 138 (4)  -- 

Bristol-Myers Squibb 139 (4) 141 (5)  --  --  -- 

Roche 138 (5) 149 (4) 156 (2) 160 (2) 160 (2)
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Beyond the top five sponsors, 10 other 
sponsors completed 50 or more trials, including 
Merck & Co. (127), Eli Lilly (123), Takeda (101), 
GlaxoSmithKline (GSK; 96), Johnson & Johnson (J&J; 
93), Sanofi (85), AbbVie (84), Bayer (61), Boehringer 
Ingelheim (BI; 61), and Gilead (59). Most of these 
sponsors were called out in the 2019 analysis, but 
they completed substantially fewer trials in 2020. 
AbbVie is the only sponsor to complete more trials 
in 2020 (84 versus 66), and Gilead completed the 
same number in 2019.

The performance of industry sponsors can be 

evaluated by their overall counts of successful 
trials (Table 6) and by assessing success rates for 
trials completed in the past year (Table 7). The 
sponsors with the highest successful trial counts 
are all top 20 pharma and the cast remains largely 
unchanged from the previous year, with one 
exception: Eli Lilly made way for Takeda this year 
(Table 6). The spread between the highest and 
lowest positive trial counts (59 versus 25) closely 
matches the profile observed in 2019 (57 versus 
26), but the total number of positive trials from 
these most active sponsors is 5.2% lower (417 
versus 440). 

Table 6. Companies attaining primary endpoints in >25 trials, by phase

Source: Trialtrove®, February 2021

Sponsor I I/II II II/III III III/IV Total

Bristol-Myers Squibb 12 3 26 0 18 0 59

Novartis 12 1 19 0 17 1 50

Merck & Co. 12 5 14 0 13 0 44

Roche 10 2 13 2 16 0 43

AstraZeneca 15 4 13 0 10 0 42

Johnson & Johnson 8 4 14 0 9 0 35

Pfizer 7 2 10 2 15 1 37

Bayer 10 2 7 0 9 0 28

AbbVie 9 0 4 1 14 0 28

Takeda 3 2 8 0 13 0 26

Sanofi 0 0 9 1 15 0 25
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The success rates of 17 sponsors who completed 
at least 40 trials (Table 7) spans a three-fold range, 
from Bayer with the highest (45.9%) to Eli Lilly 
with the lowest (16.9%). The average rate across 
these sponsors was ~30% in two consecutive 
years, although this year’s top rate, 45.9% (Bayer), 
exceeds the 2019 high-achiever AbbVie (39.4%). 
BMS completed the highest number of trials 
meeting primary endpoints (59) and exceeded last 
year’s highest rate with 42.4% positive trials. 

Across progressively higher trial phases (I, II, and 
III), most sponsors increased their success rates 

at later phases, which may bode well for potential 
approvals of their later-stage programs. A few 
sponsors – AbbVie, Otsuka, and Sanofi – are 
exceptions, having completed higher proportions 
of successful Phase I or II trials. Several sponsors 
met primary endpoints in >50% of their Phase III 
trials: Novo Nordisk (62.5%), BMS (60.0%), and 
Bayer (52.9%). Novo Nordisk is the only sponsor 
to hit success rates of at least 50% in both Phase 
II and III for two consecutive years. Considering 
the substantial number of positive Phase III trials, 
the outcomes for 2020 appear better for these 
sponsors than those of the previous year.

Table 7. Percentage of 2020 trials* attaining primary endpoint, by phase, for companies completing >40 
trials in 2020

*Trial count includes co-sponsored trials.
Source: Trialtrove®, February 2021

Sponsor I I/II II II/III III III/IV Total

Novartis 28.6% 6.7% 30.2% 43.6% 100.0% 31.3%

Pfizer 10.3% 20.0% 30.3% 50.0% 42.9% 50.0% 24.3%

AstraZeneca 27.8% 26.7% 31.0% 0.0% 35.7% 29.6%

Bristol-Myers Squibb 35.3% 16.7% 45.6% 60.0% 42.4%

Roche 21.3% 16.7% 32.5% 100.0% 43.2% 31.9%

Merck & Co. 27.3% 45.5% 31.8% 46.4% 34.6%

Eli Lilly 7.6% 0.0% 13.6% 100.0% 35.5% 16.9%

Takeda 9.7% 50.0% 25.8% 37.1% 0.0% 25.2%

GlaxoSmithKline 6.3% 20.0% 18.8% 100.0% 30.0% 18.0%

Johnson & Johnson 25.0% 57.1% 40.0% 47.4% 37.6%

Sanofi 0.0% 0.0% 40.9% 33.3% 36.6% 29.4%

AbbVie 60.0% 0.0% 23.5% 33.3% 32.6% 33.3%

Boehringer Ingelheim 16.7% 50.0% 29.4% 33.3% 30.0% 24.2%

Bayer 38.5% 100.0% 46.7% 0.0% 52.9% 45.9%

Gilead 20.0% 20.0% 29.4% 20.0% 42.9% 27.1%

Novo Nordisk 4.3% 100.0% 85.7% 0.0% 62.5% 36.7%

Otsuka 21.4% 0.0% 18.2% 0.0% 38.9% 26.7%

Amgen 11.1% 0.0% 35.3% 0.0% 37.5% 27.7%
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The top-line view of completed clinical trials 
provides insights into the major drivers on the 
clinical landscape. Historically, this has been 
Oncology trials and top 20 pharma sponsors. A 
more granular analysis of the top TAs can discern 
differences between them and reveal evolving 
trends. The top three TAs are Oncology, A/I, and 
CNS again this year, and with continued product 

development within Trialtrove, new indications 
within these TAs can be assessed. Additional 
diseases within scope for Oncology include 
squamous cell carcinoma and neuroblastoma, 
while urticaria, nasal polyps, and Netherton’s 
disease are now part of A/I. These new diseases 
collectively added 34 trials completed during 
2020.

Top Three Therapeutic Areas: Assessment by Top Sponsors, 
Diseases with Positive Pivotal Trials, and Pipeline Therapeutics

The top 10 sponsors within Oncology are ranked 
by completed trial counts, assessed for success 
rates across all trial phases and, additionally, 
by their counts for positive pivotal trials (Table 
8). Most sponsors are the same top 20 pharma 
companies that met these criteria in 2019. The 
highest-ranked sponsor again this year is BMS, 
with 97 trials. This performance was nearly 
identical to 2019 when BMS completed 98 trials. 
Novartis moved from fifth to second rank with its 
increase from 64 to 78 trials. Several top sponsors 
nearly kept pace with their prior year counts, 
including AstraZeneca (83 versus 87) and Merck 
& Co. (64 versus 68). Roche slipped from second 
to fourth rank, having completed only 66 trials 
compared to 91 in the prior year. Pfizer, Eli Lilly, 

J&J, and Takeda retained their same rankings year 
over year, although counts increased for Pfizer 
and Takeda, and dropped for Eli Lilly and J&J. 
The 10th-ranked top sponsor, Bayer, replaced 
GSK, which had completed 26 trials in 2019 and 
narrowly missed that mark in 2020.

J&J achieved the highest success rate over 
two consecutive years: 64.0% from 25 trials, 
compared with 45.7% from 35 trials in 2019. 
Several sponsors achieved very similar success 
rates, including BMS (43.3% versus 44.4%) and 
AstraZeneca (36.1% versus 37.9%). Sponsors 
with improved rates this year were Roche (56.1% 
versus 40.7%), Merck & Co. (40.6% versus 32.4%), 
and Takeda (27.8% versus 18.2%). A slight drop 

ONCOLOGY: TOP SPONSORS, INDICATIONS, AND PIPELINE DRUGS IN SUCCESSFUL 
PIVOTAL TRIALS 
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was observed for Novartis (29.5% versus 32.8%), 
while the success rates dropped markedly for 
Pfizer (26.5% versus 34.0%) and Eli Lilly (12.9% 
versus 30.2%). BMS achieved success in the most 
pivotal trials (9), which is arguably the most crucial 
number. Takeda was also highly successful with 
five successful pivotal trials, while most other 

sponsors reported success in two pivotal studies. 
Only Eli Lilly and Bayer reported no positive 
results for pivotal trials during this period. The 
sum of top sponsor completed trial counts (552) 
slightly exceeded the 2019 count (550), while their 
average success rate in 2020 (36.4%) was lower 
than the corresponding 2019 rate (39.6%).

Table 8. Top 10 sponsors with completed oncology trials, by success rates and positive pivotal trial counts

Note: Indeterminate designation is assigned to trials when the outcome is neither clearly positive nor negative. 
Unknown is assigned to trials that have yet to report full results for their primary endpoints. NA indicates trials 
with no efficacy/safety outcomes to evaluate.

Source: Trialtrove®, February 2021

Sponsor

Negative 
outcome/ 
primary 

endpoints 
not met

Outcome 
indeter-
minate

Outcome 
unknown

Early 
positive 
outcome

Positive 
outcome/ 
primary 

endpoints 
met

NA
Total 
Trials 
(rank)

Success 
Rate

Positive 
Pivotal 
Trials 

(count)

Bristol-Myers Squibb 11 21 22 2 40 1 97 (1) 43.3% 9

Novartis 8 17 25 1 22 5 78 (2) 29.5% 2

AstraZeneca 14 7 25 1 29 7 83 (3) 36.1% 2

Roche 8 13 16 0 24 5 66 (4) 56.1% 2

Merck & Co. 7 15 14 0 26 2 64 (5) 40.6% 2

Pfizer 6 9 17 1 12 4 49 (6) 26.5% 2

Eli Lilly 2 16 8 1 3 1 31 (7) 12.9% 0

Johnson & Johnson 1 1 7 0 15 1 25 (8) 64.0% 2

Takeda 6 10 9 0 10 1 36 (9) 27.8% 5

Bayer 1 3 5 1 13 3 26 (10) 53.8% 0
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Expanding the view to all completed trials, there 
were successful pivotal studies in 26 separate 
Oncology diseases out of a total of 44 (59.1%). 
These were split between 39 registration (first 
approval) and 32 expanded indication (Figure 4) 
trials, which collectively exceeds the number of 

those trials reported in 2019 (56). Interestingly, 
less than half of these pivotal trials (43.7%) 
included a top 20 pharma sponsor, despite 
Oncology being a strategic focus for many of 
these companies (data not shown). 

Figure 4. Pivotal oncology trials achieving primary endpoints, by disease and filing type

Abbreviations used in figure: AML = acute myelogenous leukemia; CLL = chronic lymphocytic leukemia; 
CML = chronic myelogenous leukemia; NHL = non-Hodgkin’s lymphoma; NSCLC = non-small cell lung cancer

Source: Trialtrove®, February 2021

Analysis of pipeline drugs (excluding those with 
launched status) from the positive registration 
trials allows us to explore Oncology developments 
of the past year and identify truly novel drugs 
(Table 9). There were seven drugs with novel 
mechanisms of action (MOAs), including four 
tyrosine kinase inhibitors, Gamida’s CD34+ 
selected stem cell therapy, a dual-targeted 
autologous vaccine by Gradalis, and Takeda’s 

proteasome function inhibitor, pevonedistat. The 
other 19 drugs employ a wide variety of proven 
MOAs. The most numerous MOAs are DNA 
replication/tubulin inhibitors and PD-1 pathway 
modulators, all of which are considered “me-
too”. This is defined as an approach taken when 
a distinct drug with a shared MOA was already 
launched for the same indication in the territory 
of the trial.
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Although not truly novel, some interesting MOAs 
include a bispecific anti-CD3/T-cell receptor fusion 
protein (tebentafusp; Immunocore) and the anti-
CD38 antibody isatuximab (Sanofi). It is interesting 
to note that six of these trials were run in China, 
most of which were sponsored by Chinese AOP, 
including studies for envafolimab, pamiparib, 
penpulimab, sugemalimab, surufatinib, and 

toripalimab. Referencing back to the top Oncology 
sponsors (Table 8), it is noteworthy that only 
Novartis and Takeda sponsored registration trials 
of pipeline agents. This indicates that most top 
Oncology sponsor activity focused on expanded 
indication trials. Conversely, the subset of 
registrational trials for pipeline drugs in Table 9 
are mainly sponsored by AOP.

Drug name Sponsor Disease Mechanism of Action Novel
bemarituzumab Five Prime Thera/Zai Lab Colorectal/Gastric FGFR2 antagonist Yes

gemogenovatucel-T Gradalis Ovarian GMCSF agonist & furin 
inhibitor Yes

masitinib AB Science Pancreas CSF1R/FGFR3 inhibitor Yes

rigosertib Onconova Myelodysplastic 
Syndrome PLK1 inhibitor Yes

Omidubicel Gamida Cell Leukemia (multiple) CD34+ UC stem cells Yes

pevonedistat Takeda Leukemia (multiple) Nedd8 activating enzyme 
inhibitor Yes

surufatinib Hutchinson Medipharma Neuroendocrine VEGFR/CSFR/FGFR1 
inibitor Yes

asciminib Novartis CML Bcr-Abl inhibitor No

bevacizumab, biosimilar Fujifilm Kyowa Kirin NSCLC VEGF antagonist No

darinaparsin Solasia Breast NADPH oxidase stimulant No

envafolimab Alphamab/3D Medicines Colorectal/Gastric PD-L1 antagonist No

HM-30181A + paclitaxel Hanmi Pharma Breast PGP inhibitor & Beta 
tubulin inhibitor No

hypericin Hy BioPharma NHL HSP90 antagonist No

isatuximab Sanofi Multiple Myeloma CD38 antagonist No

loncastuximab tesirine Auven Thera/ADC Thera NHL mAb-drug conjugate/DNA 
inhibitor No

melphalan flufenamide Oncopeptides Multiple Myeloma Peptide-drug conjugate/
DNA inhibitor No

pamiparib Beigene Breast PARP1/2 inhibitor No

penpulimab Akeso Biopharma Head/Neck PD-1 antagonist No

retifanlimab Incyte Colorectal PD-1 antagonist No

relugolix Takeda/Sumitomo Dainippon Prostate LHRH receptor antagonist No

sugemalimab Cstone Pharma NSCLC PD-L1 antagonist No

tebentafusp Immunocore Melanoma CD3 agonist (bi-specific 
Ab) No

Table 9. Pipeline status drugs in successful pivotal oncology trials, by sponsor, disease, MOA, 
and MOA novelty
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The top 12 sponsors in A/I were similarly ranked 
and rated, and the counts of successful pivotal 
trials were identified as an additional measure 
of success (Table 10). The same cast of sponsors 
claim these slots for two consecutive years, 
although their positions in the ranking have 
shifted. The downward trends noted in A/I for 
2020 are also reflected in lower overall trial counts 
for the top sponsors (262) compared to 2019 
(327).

Novartis moved up from second rank to the 
top spot but completed fewer trials (35) than 
it completed in 2019 (41). Last year’s top 

sponsor, Pfizer, moved down to third rank with 
a substantial year-over-year drop from 48 to 32 
trials. AbbVie and Roche moved up in the ranking, 
from seventh and eighth place to second and fifth, 
respectively. They are also the only top sponsors 
that increased their tallies in 2020 (AbbVie; 34 
versus 18, and Roche; 23 versus 17). Chiesi is the 
only AOP sponsor to rank among the top 10 for 
A/I again this year, albeit with half the number of 
completed trials, seven versus 14 in 2019.

Sponsors that exceeded their prior year’s success 
rates include AbbVie (77.8% versus 5.6%), BMS 
(55.0% versus 0%), AstraZeneca (24.0% versus 

AUTOIMMUNE/INFLAMMATION: TOP SPONSORS, INDICATIONS, AND PIPELINE 
DRUGS IN SUCCESSFUL PIVOTAL TRIALS 

Abbreviations used in figure: CLL = chronic lymphocytic leukemia; CML = chronic myelogenous leukemia; CSF1R 
= colony stimulating factor 1 receptor; FGFR 1/2/3 = FGF receptor 1, 2 or 3; GMCSF = granulocyte macrophage 
colony stimulating factor; HSP90 = heat shock protein 90; LHRH = luteinizing hormone releasing hormone; mAb = 
monoclonal antibody; NHL = non-Hodgkin’s lymphoma; NSCLC = non-small cell lung cancer; PARP1/2 = poly ADP-
ribose polymerase 1 or 2; PD-1/PD-L1 = programmed death-1/programmed death-ligand 1; PGP = P glycoprotein; 
PLK1 = polo-like kinase 1; UC = umbilical cord; VEGFR = vascular endothelial growth factor (receptor)

Source: Trialtrove®, February 2021

tesetaxel Odonate Thera Breast Tubulin inhibitor No

toripalimab Shanghai Junshi Biosciences Bladder PD-1 antagonist No

tisotumab vedotin Genmab/Seagen Cervical mAb-drug conjugate No

ublituximab rEVO Biologics/TG Thera CLL CD20 antgonist No
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19.5%), BI (20.0% versus 13.8%), Chiesi (42.9% 
versus 35.7%), and Eli Lilly (35.7% versus 30.0%). 
Several sponsors slipped in their success rates, 
including Novartis (31.4% versus 39.0%), Sanofi 
(20.0% versus 33.3%), and Gilead (16.7% versus 
28.6%). It is interesting to note that the overall 
success rate from these top sponsors was better 
year-over-year, at 28.2% versus 22.0%. AbbVie’s 

performance was striking both by achieving the 
highest success rate and by completing a record 
seven pivotal trials that met primary endpoints. 
Eight of the 12 top sponsors completed at least 
one positive pivotal trial, while AstraZeneca, 
Sanofi, Gilead, and Chiesi reported no positive 
pivotal trials in 2020.

Table 10. Top sponsors with completed autoimmune/inflammation trials, by success rates and positive 
pivotal trial counts

Note: Indeterminate designation is assigned to trials when the outcome is neither clearly positive nor negative. 
Unknown is assigned to trials that have yet to report full results for their primary endpoints. NA indicates trials 
with no efficacy/safety outcomes to evaluate.

Source: Trialtrove®, February 2021

Sponsor

Negative 
outcome/ 
primary 

endpoints 
not met

Outcome 
indeter-
minate

Outcome 
unknown

Early 
positive 
outcome

Positive 
outcome/ 
primary 

endpoints 
met

NA
Total 
Trials 
(rank)

Success 
Rate

Positive 
Pivotal 
Trials 

(count)

Novartis 5 6 7 0 11 6 35 (1) 31.4% 3

AbbVie 1 4 14 0 14 1 34 (2) 77.8% 7

Pfizer 1 6 4 0 6 15 32 (3) 18.8% 2

AstraZeneca 1 6 9 0 6 3 25 (4) 24.0% 0

Glaxo-SmithKline 2 10 4 0 4 5 25 (4) 16.0% 1

Roche 5 7 4 0 5 2 23 (5) 21.7% 2

Boehringer 
Ingelheim 0 2 6 0 4 8 20 (6) 20.0% 2

Bristol-Myers Squibb 1 1 1 0 11 6 20 (6) 55.0% 2

Sanofi 0 2 9 0 3 1 15 (7) 20.0% 0

Eli Lilly 0 1 2 0 5 6 14 (8) 35.7% 4

Gilead 0 3 4 0 2 3 12 (9) 16.7% 0

Chiesi 1 1 1 1 3 0 7 (10) 42.9% 0
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Successful piv otal studies were reported in 17 
of 29 diseases (58.6%) from the A/I portfolio, 
including the high-activity indications, psoriasis 
and atopic dermatitis. These were split between 
29 registration and 24 expanded indication trials 

(Figure 5), which exceeds the corresponding total 
from 2019 (49). Top 20 pharma sponsored just shy 
of half of these positive pivotal trials, which leaves 
substantial activity for AOP sponsors (data note 
shown). 

Figure 5. Pivotal autoimmune/inflammation trials achieving primary endpoints, by disease and filing type

Source: Trialtrove®, February 2021

Table 11 analyz es the development status of 
the 18 different pipeline drugs in successful A/I 
registration trials. Only four of these drugs had 
novel MOAs, while 14 successful candidates had 
MOAs familiar from approved A/I therapies. Among 
the novel MOAs was fasinumab, an NGF antagonist 
for OA/pain (nociceptive). This drug succeeded in 
Phase III despite an earlier FDA clinical hold due to 
safety concerns arising for other drugs of this class 
in osteoarthritis patients. It would be the second in 
its class to be filed for approval, following Eli Lilly/
Pfizer’s tanezumab, which was filed in 2020 for 
approval in the US and EU. Another novel MOA, 
purinoreceptor P2X3 antagonist, was validated with 
Merck & Co.’s gefapixant, which succeeded in two 
pivotal trials for chronic cough.

Most other drugs evaluated in these trials have 

a “me-too” MOA. These include JAK and PDE 
inhibitors, antagonists of cytokine pathways (IL-
17, IL-23, IL-6, TNF alpha), and CD20 antagonists. 
Atopic dermatitis treatment by JAK inhibitors has 
been highlighted in prior year analyses. Although 
it is not a novel MOA, Pfizer’s abrocitinib is the 
only JAK inhibitor to be filed for a first approval 
in atopic dermatitis. It would be the second 
successful selective JAK1 inhibitor in this indication, 
following AbbVie’s upadacitinib, which was filed in 
October 2020 as a supplemental NDA in the EU. 
Biosimilar development in A/I was prolific a few 
years ago, culminating in at least 23 biosimilars 
approved or registered in the US. already. Two 
biosimilars successful in 2020 trials were Celltrion’s 
adalimumab and Shanghai Henlius’s rituximab. 
Their pivotal trials ran outside of the US, suggesting 
these candidates may not become competitors in 
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the US market. Finally, over the prior three years, 
fixed-dose combinations (FDCs) of inhaled steroid/
LABA/LAMA drugs have successfully completed 
pivotal trials in respiratory indications (asthma 
and chronic obstructive pulmonary disease). 
Novartis’s own triple-drug therapy was successful 
in asthma during this period and could be the final 
major FDC program, following prior approvals for 

GSK (Trelegy), Chiesi (Trimbow), and AstraZeneca 
(Breztri) therapies. Cross-checking the top sponsors 
(Table 10) against those cited for successful 
registration trials reveals that only Novartis and 
Pfizer met both criteria. Therefore, most of the 
23 pivotal trials by top A/I sponsors are expanded 
indication studies, while the majority of registration 
trials were sponsored by lower-activity sponsors.

Table 11. Pipeline status drugs in successful pivotal autoimmune/inflammation trials, by sponsor, disease, 
MOA, and MOA novelty

Abbreviations used in figure: COX = cyclooxygenase; CS = corticosteroid; GvHD = graft versus host disease; HA = 
hyaluronic acid; IL-17A/F = interleukin 17 A or F; IL-23 = interleukin 23; JAK1 = Janus kinase 1; LABA = long-acting 
beta 2 adrenoceptor agonist; LAMA = long-acting muscarinic antagonist; NAFLD = non-alcoholic fatty liver disease; 
NGF = nerve growth factor; OA = osteoarthritis; pan-PPAR = pan-peroxisome proliferator-activated receptor; PDE 
= phosphodiesterase; R = receptor; ROCK = Rho-associated kinase 2 inhibitor

Note: The fasinumab, diclofenac + hyaluronic acid, and pentosan polysulphate sodium trials are also captured 
for CNS registration trials (Table 13).

Source: Trialtrove® and Pharmaprojects®, February 2021

Drug name Sponsor Disease Mechanism of Action Novel
belumosudil Kadmon Holdings Transplantation/GvHD ROCK-2 inhibitor Yes

benvitimod Roivant /Dermavant 
Sciences Psoriasis Aryl hydrocarbon R agonist Yes

fasinumab Teva/Regeneron OA/Pain (nociceptive) NGF antagonist Yes

gefapixant Merck & Co. Chronic Cough Purinoreceptor P2X3 
antagonist Yes

abrocitinib Pfizer Atopic dermatitis JAK1 inhibitor No

adalimumab (biosimilar) Celltrion Rheumatoid Arthritis TNFalpha antagonist No

bimekizumab UCB Psoriasis IL-17A/F antagonist No

diclofenac+hyaluronic acid Seikagaku OA/Pain (nociceptive) COX inhibitor/HA stimulant No

difamilast Otsuka Atopic dermatitis PDE IV inhibitor No

mometasone/indacaterol/
glycopyrronium Novartis Asthma CS agonist/LABA/LAMA No

halobetasol propionate Crescita Thera Psoriasis CS agonist No

lanifibranor Inventiva Hepatis fibrosis/NAFLD pan-PPAR modulator No

mirikizumab Eli Lilly Psoriasis IL-23 antagonist No

olokizumab R-Pharma Rheumatoid Arthritis IL-6 antagonist No

pentosan polysulphate sodium Paradigm Biopharma OA/Pain (nociceptive) Membrane permeability 
inhibitor No

Purethal Mites HAL Allergy Allergic Rhinitis Desensitizer No

rituximab (biosimilar) Shanghai Henlius 
Biotech Rheumatoid Arthritis CD20 antagonist No

roflumilast (reformulation) Arcutis Psoriasis PDE IV inhibitor No
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The top CNS sponsors expanded from 14 to 16 
this year as numerous sponsors completed the 
same number of successful trials, thus being tied 
in the ranking. Despite the larger number of top 
sponsors this year, their year-over-year counts 
fell from 272 to 220 completed trials. The spread 
between the counts by most active and least 
active sponsors (24 versus 9) is wider than it was 
last year (26 versus 13), while the 2019 counts 
were higher.

The top-ranked sponsor, Eli Lilly, was number 
one in two consecutive years, but completed 
substantially fewer trials in 2020 (24 versus 41). 
Roche and J&J claimed high rankings in both years, 
but also completed fewer trials, 22 versus 26, 
and 15 versus 23, respectively. Some of the mid-

ranked sponsors shifted up (Lundbeck, Otsuka, 
Pfizer) or down (BI, UCB, Teva, Novartis, Biogen), 
while also completing fewer trials this past year. 
The new arrivals, Idorsia and Eisai, ranked sixth 
and ninth, respectively. Allergan is replaced by 
AbbVie, due to its acquisition in 2020, and moved 
down from second to eighth place this year. Far 
fewer top 20 pharma companies are the main 
sponsors in CNS than for Oncology and A/I, an 
observation consistently made in our previous 
annual analyses. A higher average success rate 
across top sponsors was also observed for CNS 
this year, at 24.5% versus 18.4%. Many sponsors 
achieved success in at least one pivotal trial (10 
of 16 sponsors), but Idorsia stands out with four 
of these in 2020, while last year’s star, Biogen, 
dropped its success rating from 64.3% to 22.2%.

CNS: TOP SPONSORS, INDICATIONS, AND PIPELINE DRUGS IN SUCCESSFUL 
PIVOTAL TRIALS 

Table 12. Top sponsors with completed CNS trials, by success rates and positive pivotal trial counts

Source: Trialtrove®, February 2021

Sponsor

Negative 
outcome/ 
primary 

endpoints 
not met

Outcome 
indeter-
minate

Outcome 
unknown

Early 
positive 
outcome

Positive 
outcome/ 
primary 

endpoints 
met

NA
Total 
Trials 
(rank)

Success 
Rate

Positive 
Pivotal 
Trials 

(count)

Eli Lilly 0 4 4 0 4 12 24 (1) 16.7% 1
Roche 3 3 2 0 4 10 22 (2) 18.2% 1
Takeda 0 5 5 0 5 6 21 (3) 23.8% 0
Lundbeck 2 6 1 0 1 7 17 (4) 5.9% 0
Johnson & Johnson 1 4 4 0 3 3 15 (5) 20.0% 2
Otsuka 0 3 4 0 3 5 15 (5) 20.0% 1
Idorsia 0 0 0 0 5 9 14 (6) 35.7% 4
Pfizer 0 6 3 0 2 2 13 (7) 15.4% 0
AbbVie 0 1 2 0 7 1 11 (8) 63.6% 1
UCB 1 3 3 0 1 3 11 (8) 9.1% 0
Boehringer Ingelheim 1 0 0 0 5 3 11 (8) 45.5% 0
Eisai 0 0 3 0 4 3 10 (9) 40.0% 1
Teva 2 1 1 0 3 2 9 (10) 33.3% 3
Novartis 1 1 3 0 4 0 9 (10) 44.4% 2
Biogen 4 0 1 0 2 2 9 (10) 22.2% 1
Sumitomo Dainippon 1 3 2 0 1 2 9 (10) 11.1% 0
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Successful pivotal studies were reported in 
18 of 42 diseases, or 42.9% of the broad and 
diverse CNS portfolio. A high number of these 
were registration studies (43) compared with 
five expanded indication trials (Figure 5), which 
collectively precisely matches last year’s count 
(48). Pain (nociceptive) is notable as the CNS 

indication with comfortably the highest positive 
trial count, with eight separate pivotal trials. The 
specialization of sponsors within CNS is seen 
clearly in the registrational trials profiled here, as 
only 22.9% are sponsored by top 20 pharma (data 
not shown).

Figure 6. Pivotal CNS trials achieving primary endpoints, by disease and filing type

Source: Trialtrove®, February 2021
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Table 13 shows the set of drugs in these pivotal 
CNS trials and their characteristics. Given 
the broad spectrum of CNS diseases, it is not 
surprising that there are many pipeline drugs 
(25) in development. Five drugs have novel
MOAs, including several disease-modifying
therapies. Capricor’s CAP-1002 is a cellular
therapy for muscular dystrophy, while Novartis’s
onasemnogene abeparvovec is a gene therapy
targeting the SMN-1 mutation in spinal muscular
atrophies. Efgartigimod could also be considered a
disease-modifying therapy for myasthenia gravis.
Its pivotal trial reported reductions in pathogenic
auto-antibody levels in acetylcholine receptor-
positive patients that tracked with improved
clinical outcomes. It is gratifying to see drugs with
these MOAs succeeding in neurodegenerative
indications, as these represent bright spots in a TA
that historically has been challenging.

Beyond these promising new developments, 
and fasinumab’s success noted earlier for 
pain (nociceptive), the cast of MOAs is familiar 
and includes neurotransmitter modulators, 
standard-of-care pain medications, and another 
CD20 antagonist. AB Science’s trial of masitinib 
in Alzheimer’s disease (AD) reported positive 
outcomes for a six-month treatment period. It is 
noteworthy that this drug was previously tested 
only in small cohorts and that sustained efficacy 
in AD trials is very challenging to demonstrate 
in small trials of short duration. Among the 
top CNS sponsors (Table 12), Teva, Roche, J&J, 
Novartis, Idorsia, and AbbVie succeeded in 
registration trials. However, as noted for the other 
TAs, a majority of these registration trials were 
sponsored by other AOP companies.

Table 13. Pipeline status drugs in successful pivotal CNS trials, by sponsor, disease, MOA, and MOA novelty

Drug name Sponsor Disease Mechanism of Action Novel
CAP-1002 Capricor Muscular Dystrophy allogeneic CDC cells Yes

efgartigimod argenx Myasthenia Gravis IgG receptor/transporter 
antagonist Yes

fasinumab Teva/Regeneron OA/Pain (nociceptive) NGF antagonist Yes

masitinib AB Science Alzheimer's Disease CSF1R/FGFR3 inhibitor Yes

onasemnogene abeparvovec Novartis Spinal Muscular 
Atrophies SMN-1 stimulant Yes

arbaclofen Osmotica Multiple Sclerosis GABA B R agonist No

atogepant AbbVie Migraine CRLR antagonist No

bupropion + 
dextromethorphan Axsome Depression ND Reuptake inhibitor/

NMDA R antagonist No

clazosentan J&J Stroke (neuroprotective) Endothelin-A R antagonist No

cyclobenzaprine TONIX Pain (neuropathic)  5HT2A/H1 R antagonist No

daridorexant Idorsia Insomnia Orexin R antagonist No

dexmedetomidine BioXcel Schizophrenia Alpha 2a AR agonist No



May 2021 / 25© Informa UK Ltd 2021 (Unauthorized photocopying prohibited.)

Abbreviations used in figure: 5HT = 5 hydroxytryptophan; allogeneic CDC cells = allogeneic cardiosphere-derived 
cells; Alpha 2a AR = Alpha 2a adrenoreceptor; COX = cyclooxygenase; CRLR = calcitonin receptor-like receptor; 
CSF1R/FGFR3 = colony stimulating factor 1 receptor/FGF receptor 3; GABA = gamma-aminobutyric acid; H1 
R = histamine H1 receptor; HA = hyaluronic acid; IgG receptor/transporter = Fc fragment of IgG receptor and 
transporter; MAT2 = monoamine transporter 2; ND = norepinephrine/dopamine; NGF = nerve growth factor; 
NMDA = N-methyl-D-aspartate; OA = osteoarthritis; R = receptor; SMN = survival of motor neuron

Note: The fasinumab, diclofenac + hyaluronic acid, and pentosan polysulphate sodium trials are also captured 
for autoimmune/inflammation registration trials (Table 11).

Source: Trialtrove® and Pharmaprojects®, February 2021

diclofenac+hyaluronic acid Seikagaku OA/Pain (nociceptive) COX inhibitor/HA stimulant No

difluprednate Sun Pharma Pain (nociceptive) Arachidonic acid inhibitor No

dihydroergotamine mesylate Impel Migraine 5HT 1D R agonist No

fenfluramine hydrochloride Zogenix Epilepsy 5HT modulator No

ganaxolone Marinius Epilepsy GABA A R agonist No

lidocaine MEDRx Pain (neuropathic) Membrane integrity 
inhibitor No

meloxicam + rizatriptan Axsome Migraine COX inhibitor/5HT1D&1B R 
agonist No

pentosan polysulphate sodium Paradigm Biopharma OA/Pain (nociceptive) Membrane permeability 
inhibitor No

risdiplam Roche Spinal Muscular Atrophy RNA splicing inhibitor/SMN-
2 stimulant No

risperidone LAI Teva Schizophrenia  5HT2A R antagonist No

sodium oxybate, Micropump Avadel Pharma Narcolepsy Dopamine/GABA R 
antagonists No

tramadol Avenue Thera Pain (nociceptive) Opioid mu R agonist No

ublituximab TG Thera Multiple Sclerosis CD20 antagonist No
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Over the past five years, our analysis of completed 
trials consistently observed growth trends. 
However, the COVID-19 pandemic reversed this 
dynamic during 2020. Sponsors disclosed trial 
suspensions, enrollment delays, and logistical 
challenges that created delays for trials projected 
to complete last year. Trial terminations also 
increased markedly in most TAs, with A/I, CNS, 
and Met/Endo sustaining the greatest collective 
reductions. Although CV and ID also experienced 
high termination rates, the reduction in completed 
trials in these areas was not as stark. Uniquely, 
Oncology saw a marginally increased completed 
trials tally and was the only large TA to experience 
fewer terminations relative to 2019. Trials for 
life-threatening oncology diseases managed to 
continue or restart enrollment and treatment 
in the face of pandemic challenges, while the 
lockdowns and logistical challenges disrupted 
trials for chronic diseases more profoundly. It 
should also be noted that Oncology has carried 
considerable momentum over recent years, 
growing at a rate that outstrips other TAs.

Despite the overall decrease in completed trials, 
the top-line disease view of successful trials 
revealed that more diseases, and more indications 
outside of Oncology, made the cut of achieving at 
least 25 successful trials. While NAFLD returned 
the highest proportion of positive trials, these 
were limited to Phase I and II. Should success 
continue for any of the 18 candidates reported in 
Phase II trials, new therapies for NAFLD could be 
on the horizon soon. 

With the pandemic, a new disease area – 
COVID-19 – was created. Trial activity was both 
high and fruitful, with an average success rate of 
35.2%. Vaccine trials, in particular, were notable 
with 57.1% of those completing in 2020 achieving 
primary endpoints. With many ongoing studies, 
including those for familiar successful vaccines, 
COVID-19 trends are still evolving. 

The average success rate achieved across all 
diseases in 2020 was 33.0%, which is the highest 
average rate observed in our annual analyses 
to date. This success rate will help to mitigate 
some of the pandemic’s negative effects, namely 
increased terminations and recruitment delays 
resulting in fewer completed studies, allowing 
momentum to continue through a challenging 
year. Furthermore, it may be expected that 2021 
will be boosted by the delayed reporting of trials 
that were previously planned to complete in 2020. 

By multiple measures, the top 20 pharma 
sponsors still dominate top-line trends. Novartis 
reclaimed the top spot for overall completed 
trials, while BMS reported the most successful 
trials. Bayer was the most successful sponsor, 
reporting positive primary endpoints in 45.9% of 
its trials. Novartis, Roche, Eli Lilly, and Pfizer were 
highly active in the top three TAs of Oncology, A/I, 
and CNS. Novartis was the only top sponsor to 
succeed in registration trials for pipeline drugs in 
each of these TAs, continuing to introduce new 
therapies across a wide therapeutic range. While 
overall trial counts for the top sponsors within 
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A/I and CNS were lower, their success rates were 
higher year-over-year. Conversely, the most 
active Oncology sponsors’ success rates dropped 
this year, in concert with fewer of these diseases 
reporting high numbers of positive outcomes. 

There were numerous successful registrational 
trials within these three major TAs in 2020. In 
Oncology, these included drugs with novel MOAs, 
such as four new protein kinase inhibitors, an 
autologous vaccine, and a cellular therapy, all 
developed by AOP. Several interesting disease-
modifying therapies were successful for CNS 
neurodegenerative diseases, including muscular 
dystrophy, myasthenia gravis, and spinal 
muscular atrophies. In addition to these novel 
MOAs, Trialtrove also noted successful AOP-

sponsored pivotal studies of “me-too” therapies, 
such as immuno-oncology drugs, biologics, and 
biosimilars in A/I, and reformulations of familiar 
CNS drugs. In particular, there was an emphasis 
on the development of “me-too” drugs in trials 
conducted exclusively in China. 

The past year was truly a bumpy road for 
industry-sponsored clinical trials. The pandemic 
reversed years of growth trends in completed 
trials and shifted success rates across the top 
TAs. As the pandemic recovery begins in earnest, 
the robustness of the biopharmaceutical industry 
and resilience of clinical trial networks means 
that a return to the status quo should be assured. 
The speed of this recovery is less certain, but the 
journey in 2021 will certainly be smoother. 
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Informa’s Pharma intelligence is home of the 

world’s leading pharma and healthcare R&D 

and business intelligence brands—Datamonitor 

Healthcare, Sitetrove, Trialtrove, Pharmaprojects, 

Medtrack, Biomedtracker, Scrip, Pink Sheet, In 

Vivo. Pharma intelligence’s brands are trusted 

to provide over 3000 of the world’s leading 

pharmaceutical, contract research organizations 

(CRO’s), medical technology, biotechnology 

and healthcare service providers, including the 

top 10 global pharma and top 10 CRO’s, with 

an advantage when making critical R&D and 

commercial decisions.

Accurate and timely intelligence about the drug 

development pipeline is vital to understanding 

the opportunities and risks in today’s 

biopharmaceutical marketplace—whether you are 

targeting an unmet medical need, investigating 

promising new therapies or researching drug 

development historical trends and treatment 

patterns. If you are providing contract research or 

other services in the pharma industry, you need to 

stand out. A solid understanding of your potential 

clients’ pipelines and competition will help you 

leave a lasting impression.
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