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As Pharma Intelligence has done for the last five 
years and counting, our analysis of clinical trials 
completed during the past year reports on big 
picture trends and drills down to granular details 
for major industry clinical developments. In 2019 
a total of 4,150 industry-sponsored clinical trials1, 
including Phase I through to Phase III/IV, reached 
completed status or reported primary endpoints. 
This represents a year over year increase of 4.0% 
when compared to the 3,9992 completed trials in 
2018, close to the growth rates observed in 2017 
(3.0%) and 2016 (4.3%), although lower than that 
observed for 2018 (9.3%). A further 724 studies 
terminated in 2019 represents a slight, 1.1% 
increase over the corresponding number in 2018 
(716).

Oncology continues to outstrip other therapeutic 
areas for completed trials and its predominance is 
reflected both in the top diseases by trial counts 
and as top diseases achieving positive outcomes 
in primary endpoints. Among the non-oncology 
indications, type 2 diabetes and respiratory 
infections continue to rank among the largest 
indications for completed trial numbers overall. 
The top sponsors by total number of completed 
trials, and those that successfully met primary 
endpoints, are all top 20 pharma companies. 
Within the top three therapeutic areas, important 
sponsors and program developments are 
highlighted.

Abstract

Laura Runkel
Associate Director, Citeline

1. The snapshot of clinical trials completed between January 1, 2019 and December 31, 2019 was taken on February 12, 2020. Industry 
sponsors are classified as “Industry, Top 20 pharma” or “Industry, all other pharma”.
2. Comparisons to 2018 completed trials used corrected values that include only Top 20 pharma- and All other pharma-sponsored trials.
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The therapeutic area (TA) trends in 2019 within 
Trialtrove remained consistent with those 
observed in prior years. As it was in 2018, 
Oncology activity surpasses the next TA by a wide 
margin in terms of completed trials, although a 
relatively small increase in absolute terms (4.8%) 
has meant the gap is moderating somewhat. 

Central Nervous System (CNS) and Autoimmune/
Inflammation (A/I) continue to vie for the second 
most active TAs, each showing >10% growth over 
2018, while the other six TAs retain the same 
relative ranking that they have occupied over the 
past four years. 

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.
c 2018 ranking and counts include only Industry, Top 20 pharma and Industry, all other pharma.

Source: Trialtrove®, February 2020

Therapeutic area Ranking Trial Counta

2019 2018c 2017 2016 2019 2018c 2017 2016
Oncology 1 1 1 1 1124 1073 910 826
CNS 2 3 3 3 787 677 582 547
Autoimmune/
Inflammation 3 2 2 2 775 713 656 677
Metabolic/
Endocrinology 4 4 4 4 675 607 484 516
Infectious Diseasesb 5 5 5 5 449 481 401 435
Cardiovascular 6 6 6 6 316 360 309 249
Vaccines 7 7 7 7 175 166 157 149
Ophthalmology 8 8 8 8 91 80 82 80
Genitourinary 9 9 9 9 79 79 78 72
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Figure 1. Distribution of industry-sponsored trials completed in 2019, by therapy area and phase*

The trial phase distribution across TAs (Figure 
1) reveals a pattern of trial count reductions 
in successively later phases, most notably in 
Oncology. The Oncology profile also highlights 
a major focus on Phase I/II and II trials as a 
proportion of all completed trials, comprising 
nearly 50% of the completed trials in 2019. This 
nuance is particular to Oncology, where earlier-
stage trials are more frequently pivotal studies 
(~39% of expanded indication or registrational 
trials), which reduces the need to run Phase III 
trials for approval filings. Among other TAs, the 
corresponding proportion of early-phase trials 

being classified as pivotal is a mere 0–15% (data 
not shown).

Trials in A/I indications also show a bias towards 
Phase II, with 34.6% of completed trials being at 
this stage in 2019. A/I also leads the 2019 dataset in 
terms of the number of completed Phase III trials.

In general, the 2019 TA-specific phase 
distributions mirror the high-level patterns 
observed over the prior four years, reflecting 
the attrition of assets due to safety/efficacy/
development objectives not being achieved. 

*Trials may span multiple therapeutic areas.
b Infectious diseases does not include Vaccines trials.

Source: Trialtrove®, February 2020
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The top five diseases for trial completions (Table 
2) were type 2 diabetes (T2D), breast cancer, 
respiratory infections, non-small cell lung cancer 
(NSCLC), and non-Hodgkin’s lymphoma (NHL). 
Interestingly, NHL arrived in the top five for the 
first time in 2019, while the other diseases remain 

perennials in the top five, by trial completions. 
Diseases that dropped out of the top rankings 
over the years were HIV, psoriasis, rheumatoid 
arthritis, and hepatitis C virus (HCV), all notable for 
effective treatments and new standards of care 
having been successfully developed in prior years.

Completed trials are assigned an outcome 
evaluation (positive, negative or unknown/
indeterminate) when those studies report efficacy, 
or biomarker/surrogate efficacy outcomes, in the 
public domain. Across all phases and diseases, 
the overall success rate (defined as the number 
of trials attaining their primary endpoint, divided 
by the count of total completed trials) in 2019 was 
29.4% (data not shown). This overall success rate 
falls between the 25.5% achieved in 2018 and the 

31% success rate achieved in 2017. It should be 
noted that 1,225 (29.5%) of the total completed 
trials were studies that had neither efficacy nor 
surrogate efficacy endpoints, mostly due to being 
Phase I safety and/or pharmacokinetic studies 
that would not be assigned an outcome and are, 
therefore, tagged as not applicable (NA).  When 
subtracting those trials from the total trials count, 
the overall success rate rises to 41.7%.

Table 2. Top five diseases for trials completed in 2019 and comparison to prior three years

*Data snapshot was taken on February 12.
Source: Trialtrove®, February 2020

Disease 2019 2018 2017 2016
Type 2 diabetes 222 (1) 211 (1) 171 (1) 190 (1)
Breast cancer 174 (2) 179 (4) 167 (2) 119 (5)
Respiratory infections 168 (3) 164 (2) 163 (3) 184 (2)
Non-small cell lung cancer 167 (4) 149 (5) 125 (4) 122 (4)
Non-Hodgkin’s lymphoma 142 (5) 114 (11) 84 (11) 93 (10)
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At the disease level, there were 18 diseases 
that had greater than or equal to 25 trials that 
achieved their primary endpoint (Table 3). The 
high trial activity within Oncology leads to 13 
of these diseases being cancers. Breast cancer 
had the highest number of successful trials, 
69, and ranked at seventh position in terms of 
overall success rate (39.7%). The highest success 
rate of 48.5% successful trials was achieved in 
NHL, followed closely by soft tissue sarcoma 
(47.5%), both of which had a strong bias towards 
early-phase studies.  Several diseases stand 
out for their double-digit numbers of positive 
Phase III trials, predictably including those with 

high overall completed trial counts (T2D and 
respiratory infections), but also much lower-
activity indications such as nociceptive pain, 
anemia and atopic dermatitis. Last year we noted 
that AstraZeneca and GlaxoSmithKline (GSK) were 
successful in pivotal anemia trials evaluating novel 
HIF prolyl hydroxylase (HIF-PH) inhibitors. In 2019, 
Mitsubishi Tanabe Pharma and Japan Tobacco 
joined these companies by achieving positive 
outcomes in pivotal Japanese trials for their 
HIF-PH inhibitors, vadadustat and enarodustat, 
respectively.  Later in this analysis, we will delve 
into which of these successes were in pivotal trials 
for the top three TAs.

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

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

Source: Trialtrove®, February 2020

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

Breast 19 13 20 0 17 0 69 39.7% 7
Non-Hodgkin’s 
lymphoma 17 16 27 0 4 0 64 48.5% 1

Non-small cell lung 24 8 20 0 8 1 61 36.5% 12
Type 2 diabetes 5 0 17 2 29 0 53 23.9% 16
Respiratory infections 10 5 15 0 17 0 47 28.0% 15
Colorectal 21 6 16 0 3 0 46 41.4% 6
Pain (nociceptive) 6 1 13 3 14 0 37 32.2% 14
Ovarian 16 9 6 1 3 0 35 37.6% 10
Melanoma 19 3 9 1 3 0 35 41.7% 5
Prostate 11 5 7 0 7 0 30 33.7% 13
Anemia 2 1 7 1 18 0 29 39.7% 7
Pancreas 14 7 7 0 1 0 29 38.7% 9
Soft tissue sarcoma 17 5 7 0 0 0 29 47.5% 2
Renal 14 2 7 0 4 0 27 22.5% 17
Multiple myeloma 6 4 12 0 5 0 27 42.9% 3
Atopic dermatitis 0 0 12 0 14 0 26 37.1% 11
Esophageal 7 4 9 0 6 0 26 42.6% 4
Gastric 9 3 7 0 6 0 25 39.1% 8



June 2020 / 7© Informa UK Ltd 2020 (Unauthorized photocopying prohibited.)

Two categories of industry sponsors, top 20 
pharma (based on sales data ranking in the 
annual Scrip 100 dataset) and the groups 
comprising the rest of pharma, all other pharma 
(AOP), are the main focus of this report, but we 
can see other sponsor types are also part of the 
mix (Table 4). The top 20 pharma companies 
sponsored 41.6% of trials, while AOP sponsored 
62.9%. The proportion of that activity at Phase I 
was higher for AOP (43.1%) than that of top 20 
pharma (36.4%), with smaller biotech often driving 
early-stage research. Conversely, the top 20 
pharma set, with its commercialization expertise, 
has a higher focus in later stage trials (Phase II/
III – III/IV), with 28.6% (495 of 1,728) compared 

to 22.0% for AOP (574 of 2,612). Their respective 
Phase II percentages are essentially identical 
(~28%). Of note, partnerships with various non-
industry sponsors were most pronounced at 
Phase II. Across the TAs, Oncology had the highest 
rate of non-industry partnerships, comprising 
59.7% of the trials that included an academic 
sponsor, five-fold higher than the next closest TAs, 
A/I and CNS (data not shown). Those rates rise to 
approximately a ten-fold difference for Oncology, 
when looking at the other non-industry sponsor 
types. Clearly, industry is working closely and 
extensively with partners outside the business to 
drive high Oncology trial activity.

Leading Trial Sponsors

Table 4. Sponsor categorization for completed clinical trials

*Trials may include multiple sponsors and sponsor types and such trials are counted more than once.

Source: Trialtrove®, February 2020

Sponsor type* I I/II II II/III III III/IV Total
All Other Pharma 1126 191 721 59 510 5 2612
Top 20 Pharma 629 111 493 23 465 7 1728
Academic 142 83 284 17 67 2 595
Government Agencies 63 35 82 8 20 1 209
Cooperative Group 24 20 96 10 39 0 189
Generics 16 1 2 0 11 0 30
Not-for-Profit 6 6 7 1 4 0 24
Diagnostics or Device 0 0 1 1 1 0 3
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The most active sponsors, by completed trials 
numbers in 2019 (Table 5), are led by AstraZeneca. 
This is the first time the company has achieved 
the top rank in our annual analyses, with 179 
trials. Eli Lilly joined the top five last year and has 
since moved up to second place. Both Novartis 

and Roche dropped a few notches this year 
compared with prior years. Bristol-Myers Squibb 
(BMS) has joined the top five for the first time this 
year. Its acquisition of Celgene, a major sponsor in 
Oncology, certainly reinforced its ranking in 2019. 

Outside of the top five, the other leading sponsors 
to have completed at least 50 clinical trials during 
2019 all belong to the top 20 pharma grouping. 
This suggests that pharmaceutical revenues and 
R&D activity go hand-in-hand. This list includes 
Pfizer (137), Merck & Co (133), GSK (128), Johnson 
& Johnson (J&J; 120), Takeda (107), Boehringer 
Ingelheim (90), Sanofi (89), Bayer (70), AbbVie (66), 
and Gilead (59). GSK was the company to drop out 
of the 2018 edition’s top five, continuing a steady 
decline in the number of completed studies that 
began in 2016.

Beyond the total trial counts, insights into the 
most successful sponsors can be gained by 
evaluating those with highest numbers of trials 

attaining primary endpoints (Table 6) and by 
assessing success rates for the past year (Table 
7). Top ranked AstraZeneca’s high number of 
completed trials overall also translated into 
the highest number of trials returning positive 
outcomes (57), although carrying a slightly 
lower average success rate than some peers. By 
comparing sponsors in Table 6 to those in Table 7, 
we see a wider spectrum of companies that met 
their primary objectives and might be considered 
more successful by that measure. Several of them, 
including the smaller developers Novo Nordisk 
(37.5%) and Astellas (32.6%), ranked higher for 
reported positive outcomes than AstraZeneca 
(31.8%). 

Table 5. Top five sponsors* ranking for completed trials in 2015–19

*Trial count includes co-sponsored trials.
Source: Trialtrove®, February 2020

Sponsor 2019 (rank) 2018 (rank) 2017 (rank) 2016 (rank) 2015 (rank)
AstraZeneca 179 (1) 156 (2) 138 (4)  --  -- 
Eli Lilly 154 (2) 154 (3)  --  --  -- 
Novartis 151 (3) 185 (1) 152 (3) 165 (1) 147 (1)
Roche 149 (4) 156 (2) 160 (2) 160 (2) 123 (3)
Bristol-Myers Squibb 141 (5)  --  --  --  -- 
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The performance of 17 sponsors who completed 
at least 40 trials (Table 7) spans a two-fold range 
from Takeda at the low end of this metric (18.7%) 
to AbbVie at the top spot (39.4%). In comparison 
to the highest achievers among 2018 completed 
trials, Astellas and Celgene (which is now part 
of BMS), performed better than this, with 
~44% of their completed trials having met their 

primary endpoints. Pfizer and Amgen were most 
successful in their Phase II trials (50% or greater), 
while J&J, Astellas, and Gilead enjoyed highest 
success rates in their Phase III trials. Novo Nordisk 
is the only sponsor to hit success rates of 50% 
or greater in both Phase II and III.  The other ten 
sponsors achieved lower success rates that were 
similar across their Phase II and III studies. 

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

Table 7. Percentage of trials attaining primary endpoint, by phase, for companies completing >40 trials in 2019

Source: Trialtrove®, February 2020

*Trial count includes co-sponsored trials. Source: Trialtrove®, February 2020

Sponsor I I/II II II/III III III/IV Total
AstraZeneca 8 6 27 1 15 0 57
Novartis 6 2 27 1 20 0 56
Roche 7 8 17 2 18 0 52
Bristol-Myers Squibb 12 6 21 0 6 1 46
Johnson & Johnson 9 2 14 0 18 0 43
Pfizer 5 2 17 0 12 1 37
Merck & Co 3 4 12 0 17 0 36
Eli Lilly 7 1 7 0 17 0 32
GlaxoSmithKline 5 2 10 0 11 0 28
Sanofi 0 3 9 0 15 0 27
AbbVie 5 1 6 2 12 0 26

Sponsor I I/II II II/III III III/IV Total
AbbVie 33.3% 16.7% 40.0% 100.0% 42.9% 39.4%
Novo Nordisk 9.1% 75.0% 55.6% 37.5%
Novartis 23.1% 18.2% 43.5% 33.3% 41.7% 37.1%
Johnson & Johnson 20.5% 40.0% 36.8% 60.0% 35.8%
Roche 14.0% 66.7% 36.2% 66.7% 48.6% 34.9%
Astellas 11.1% 33.3% 30.0% 54.5% 32.6%
Bristol-Myers Squibb 21.4% 40.0% 41.2% 26.1% 100.0% 32.6%
AstraZeneca 12.1% 31.6% 47.4% 20.0% 48.4% 31.8%
Gilead 15.4% 26.9% 60.0% 30.5%
Sanofi 60.0% 39.1% 38.5% 30.3%
Amgen 14.3% 20.0% 50.0% 31.3% 27.3%
Merck & Co 7.9% 30.8% 27.3% 44.7% 27.1%
Pfizer 7.7% 22.2% 54.8% 34.3% 100.0% 27.0%
GlaxoSmithKline 11.9% 18.2% 23.8% 34.4% 21.9%
Eli Lilly 7.3% 20.0% 41.2% 47.2% 20.8%
Bayer AG 8.3% 100.0% 19.2% 100.0% 27.8% 20.0%
Takeda 4.2% 33.3% 17.4% 100.0% 37.0% 50.0% 18.7%
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The topline view of completed trials is dominated 
by Oncology due to the sheer volume of activity 
in this TA.  Separate analyses for the three largest 
TAs provide insights into their top sponsors and 
successful diseases/programs at a more granular 
level. As noted earlier, Oncology, CNS, and A/I are 
the largest TAs again this year, which collectively 
encompass 110 indications, including both highly 
prevalent diseases and rare indications. 

Oncology : Top sponsors, indications, and 
mechanisms of action of drugs in successful 
pivotal trials 
The top ten sponsors within Oncology are ranked 
by total trials and assessed for success rates in 
Table 8. This analysis reveals a nearly four-fold 
difference between the highest ranked sponsor, 
BMS, with 99 trials, and the lowest ranked, GSK, 
with 26 trials. BMS’s total now includes Celgene 
trials, due to the completion of its acquisition 
in November 2019. This has propelled the 
combined entity to the top spot, although both 
companies also showed an organic increase in 

activity through the year, growing its total from a 
combined trial count of 81 in 2018.

Outside of BMS’s elevation, most of these 
sponsors are the same as those top ranked in 
2018. Sponsors increasing their counts in 2019 
include AstraZeneca (87 versus 53), Merck & 
Co. (68 versus 46), Pfizer (47 versus 42). Other 
sponsors completed fewer Oncology trials 
compared with last year’s report, including 
Novartis (64 versus 81), Eli Lilly (43 versus 44) 
and Takeda (33 versus 35). J&J made the top ten 
Oncology sponsors for the first time since the 
2016 analysis, with 35 total trials and achieved 
the highest success rating in 2019 (45.7%). The 
top success rate in 2019 dipped compared to 
those reported in prior years: 60.9% (2018), 
54.5% (2017), 65% (2016). As always, it should 
be considered that these assessments are a 
snapshot in time, and that sponsors may report 
more detailed results in the future for those trials 
currently tagged with unknown, or indeterminate, 
outcomes.

Top Three Therapeutic Areas: Assessment by Sponsor and Their 
Pivotal Programs 
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Table 8. Top sponsors with completed oncology trials, and success rates

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 2020

Sponsor

Negative 
outcome/ 
primary 

endpoints 
not met

Outcome 
indeterminate

Outcome 
unknown

Early 
positive 
outcome

Positive 
outcome/
primary 

endpoints 
met

NA
Total 
Trials 
(rank)

Success 
Rate

Bristol-Myers 
Squibb 14 15 21 0 44 4 99 (1) 44.4%

Roche 9 12 27 1 36 6 91 (2) 40.7%
AstraZeneca 10 9 23 2 31 12 87 (3) 37.9%
Merck & Co 15 11 18 0 22 2 68 (4) 32.4%
Novartis 2 10 23 1 20 8 64 (5) 32.8%
Pfizer 6 3 13 0 16 9 47 (6) 34.0%
Eli Lilly 7 8 10 0 13 5 43 (7) 30.2%
Johnson & 
Johnson 4 4 8 3 13 3 35 (8) 45.7%

Takeda 3 7 12 0 6 5 33 (9) 18.2%
GlaxoSmith-
Kline 1 6 5 1 9 4 26 (10) 38.5%



12 / June 2020 © Informa UK Ltd 2020 (Unauthorized photocopying prohibited.)

Profiling the successful Oncology trials completed 
by the top ten sponsors reveals diseases where 
new drugs might be approved, based on those 
successes (Figure 2). Eight of these sponsors 
reported positive outcomes across 14 diseases 
in 22 pivotal trials. Several sponsors achieved 
multiple hits on goal: BMS (multiple myeloma, 
NHL, NSCLC, liver, acute myelogenous leukemia), 

Roche (breast, chronic lymphocytic leukemia [CLL], 
glioblastoma, melanoma), GSK (multiple myeloma, 
NHL, ovarian), AstraZeneca (breast, CLL, pancreas), 
Merck & Co. (breast, head/neck), and J&J (multiple 
myeloma, prostate). Pfizer and Takeda achieved 
success in one trial each in single indications, 
renal and prostate cancers, respectively.

Analysis of the trends in Oncology profiles the 
mechanisms of action (MOA) that were successful 
in more than one trial in 2019 (Figure 3, Table 9). 
This analysis calls out the diseases and whether 
the pivotal trials are for first filings (registration) 
or additional diseases (expanded indication), and 
included all sponsors, not just the top sponsors 
for this TA. Excluded from this set are biosimilars, 
and less innovative MOAs of lower interest, 
including DNA synthesis/replications inhibitors 
(chemotherapy) and supportive care.

In total, 56 pivotal oncology trials returned positive 
outcomes, and a subset of these evaluated 
therapies with one of the 11 high-interest MOAs. 
These MOAs featured across 30 separate trials, 
among which registrational trials outpaced the 
expanded indications by two-fold, 66.7% versus 
33.3%. Immuno-oncology therapies expanded 
this year with three novel T cell stimulants, one 
BCMA antagonist (belantamab mafodotin), a 
novel PD-1 antagonist (tislelizumab), and two 
CD28 antagonists (isatuximab and daratumumab 
subcutaneous, a new filing for this formulation). 

Figure 2. Oncology indications achieving positive outcomes in pivotal trials by top 10 sponsors

Source: Trialtrove®, February 2020
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In addition, a novel immuno-oncology therapy, 
tafasitamab, Morphosys’ CD19 antagonist, was 
positive in a single NHL trial. Successful protein 
kinase inhibitors, and their various combinations, 
are highly represented, too. Several MOAs, 
including inhibitors of C-kit, Trk/Ros1/Alk fusion 
kinase, and FGF receptor tyrosine kinase, were 
successful in registrational trials for an array 
of solid tumor indications. The Btk inhibitors, 
Poly ADP ribose polymerase inhibitors, B-raf + 

MAPK kinase inhibitors, and androgen receptor 
antagonists, which act through previously proven 
MOAs, achieved successes in both expanded 
indications and for first registrations. Additionally, 
the tyrosine kinase inhibitors larotrectinib (TrkA 
inhibitor, solid tumors), irbinitinib (ErbB2 inhibitor, 
breast), and gilteritinib (Flt3/Axl inhibitor, acute 
myelogenous leukemia) each achieved a single 
positive pivotal trial throughout 2019, and so did 
not make the cut for Figure 3.

Figure 3. Drugs, by mechanism of action (MOA) and disease, achieving primary endpoints in pivotal 
oncology trials

Abbreviations used in figure: CLL = chronic lymphocytic leukemia; GIST = gastrointestinal stromal tumor; 
MM = multiple myeloma; NHL = non-Hodgkin’s lymphoma; NSCLC = non-small cell lung cancer
Note: Figure is limited to MOAs with multiple trials. PD-1 antagonist *atezolizumab (melanoma) trial includes 
B-raf +MAPK kinase inhibitors *vemurafenib, cobimetinib, captured separately under that MOA.

Source: Trialtrove®, February 2020
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Mechanism of Action Primary Drug Disease(s) Evaluated in Trial Pivotal Trial Type

PD-1 antagonist

atezolizumab* Melanoma Expanded indication
nivolumab Non-small cell lung cancer Expanded Indication

pembrolizumab
Breast Expanded indication
Head/Neck Expanded indication

tislelizumab Bladder, Renal Registration

Androgen receptor 
antagonist

apalutamide Prostate Expanded indication
darolutamide Prostate Registration
enzalutamide Prostate Expanded indication

FGF receptor tyr kinase 
inhibitor

masitinib Melanoma Registration
pemigatinib Liver Registration
surufatinib Neuroendocrine Registration

Poly ADP ribose 
polymerase inhibitor

niraparib Ovarian Registration
olaparib Pancreas Expanded indication
veliparib Breast Registration

T cell stimulant
idecabtagene vicleucel Multiple myeloma Registration
lisocabtagene maraleucel Non-Hodgkin’s lymphoma Registration
rivogenlecleucel/rimiducid Hematological disorders Registration

Btk inhibitor

acalabrutinib Chronic lymphocytic leukemia Expanded indication

orelabrutinib Non-Hodgkin’s lymphoma, 
Chronic lymphocytic leukemia Registration

zanubrutinib Non-Hodgkin’s lymphoma, 
Chronic lymphocytic leukemia Registration

BCMA antagonist belantamab mafodotin
Multiple myeloma Registration
Non-Hodgkin’s lymphoma Registration

B-raf +MAPK kinase 
inhibitors

binimetinib, encorafenib Colorectal Expanded indication
vemurafenib, 
cobimetinib* Melanoma Expanded indication

Trk/Ros1/Alk fusion 
kinase inhibitor

ensartinib Non-small cell lung cancer Registration
entrectinib Glioblastoma Registration

CD38 antagonist
daratumumab Multiple myeloma Registration
isatuximab Multiple myeloma Registration

C-kit inhibitor
axitinib Renal Registration

ripretinib Gastrointestinal stromal 
tumor Registration

Table 9. Drugs, by mechanism of action (MOA) and disease, achieving primary endpoints in pivotal 
oncology trials

Note: PD-1 antagonist *atezolizumab (melanoma) trial includes B-raf +MAPK kinase inhibitors *vemurafenib, 
cobimetinib, captured separately under that MOA.
Note: Table is limited to MOAs with multiple trials

Source: Trialtrove®, February 2020
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CNS: Top sponsors, indications, and 
mechanisms of action of drugs in successful 
pivotal trials 
The 14 top sponsors in CNS were similarly ranked 
and rated as in previous years (Table 10). The cut 
off for top sponsors was made at 13 successful 
total trials, since many sponsors in the lower range 
had nearly the same completed trial counts. In 
CNS drug development, the top 20 pharma feature 
less heavily at the top of the rankings, with six AOP 
companies hitting the mark for pivotal trials in 
2019: Allergan, Sumitomo Dainippon, UCB, Otsuka, 
Lundbeck, and Biogen. The overall trial counts are 
considerably lower, in general, for smaller TAs, 
including CNS, but as with Oncology a nearly four-
fold difference is observed between top ranked Eli 
Lilly, with 41 trials, and the lowest ranked, Pfizer, 
with 13 trials.

CNS was not among the top three TAs analyzed 
in 2018, but the prior year’s analysis (2017), which 
included CNS as a top TA, featured Pfizer as 
top ranked with 28 trials. A comparison of 2017 
sponsors to those in Table 10 reveals that only 
Allergan (soon to be absorbed into AbbVie) is new 
to the list this year, and that the others are CNS 
veterans. Eli Lilly’s 2019 total trials count is high for 
completed CNS trials, but its success rate is only 
12.5%. It should be noted that 24.4% of its studies 
(10) have not reported outcomes (Unknown), and 
another 49.7% are tagged “NA” for early stage 
trials with no efficacy endpoints. Highlighting the 
difficulty of CNS research, four sponsors returned 
success rates in the single digits: Allergan (3.8%), 
Boehringer Ingelheim (5.6%), UCB (5.9%), and Teva 
(7.7%). Biogen, a rare bright spot in CNS, produced 
an industry-leading 64.3% success rate for its 2019 
completed CNS trials.

Table 10. Top sponsors with completed CNS trials, and success rates

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

Eli Lilly 1 5 10 0 5 20 41 (1) 12.2%
Allergan 4 9 9 0 1 3 26 (2) 3.8%
Roche 0 2 6 0 3 15 26 (2) 11.5%
Johnson & Johnson 1 3 8 0 6 5 23 (3) 26.1%
Takeda 0 4 4 0 4 8 20 (4) 20.0%
Boehringer 
Ingelheim 1 1 3 0 1 12 18 (5) 5.6%

Sumitomo 
Dainippon 1 3 3 0 7 4 18 (5) 38.9%

UCB 0 5 3 0 1 8 17 (6) 5.9%
Otsuka 3 1 5 0 3 3 15 (7) 20.0%
Lundbeck 2 2 5 0 2 4 15 (7) 13.3%
Biogen 1 0 3 0 9 1 14 (8) 64.3%
Teva 0 3 4 0 1 5 13 (9) 7.7%
Novartis 1 0 8 0 3 1 13 (9) 23.1%
Pfizer 2 2 5 0 4 0 13 (9) 30.8%

Note: Indeterminate designation is assigned to trials when the outcome is neither clearly positive or 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 2020
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Pivotal trials by top CNS sponsors met primary 
endpoints in six diseases (Figure 4). None of 
these diseases were the leading indications from 
the cross-TA view, due to their comparably low 
overall trial numbers, but certainly represent 
areas of high unmet need in CNS. Biogen, J&J, 
and Otsuka each reported success in pivotal 
trials in more than one indication, with successes 
across multiple sclerosis, Alzheimer’s disease, 

depression, and migraine. Sumitomo Dainippon 
and Takeda each returned positive outcomes in 
single indications, schizophrenia and depression, 
respectively. While these indications are all highly 
prevalent and mature with existing therapies, 
Roche also achieved clinical successes in the rare 
disease, spinal muscular atrophies, with its RNA 
splicing inhibitor risdiplam.

Figure 4. Top CNS indications achieving positive outcomes in pivotal trials, by top sponsors

Source: Trialtrove®, February 2020
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A MOA trend analysis of successful CNS trials 
showed a concentration towards seven different 
drug classes (excluding common steroids and 
analgesics), as shown in Figure 5 and Table 
11. This set returned a total of 20 positive 
pivotal trials, the vast majority of which were 
registrational trials (73.7%), although it should 
be noted that none of these MOAs are novel. 
Serotonin (5-HT) modulators, norepinephrine/
dopamine (ND) reuptake inhibitors, NDMA 
receptor antagonists, and GABA receptor agonists 
have been mainstays as psychiatric therapies, and 
many of these registrational studies are either 
late approvals in additional markets or are for 
modified-release formulations.

Positive depression trials were returned across 
four MOAs, most notably including J&J’s NMDA 
receptor antagonist esketamine and the GABA 
receptor agonist zuranolone (Sage Therapeutics). 
Migraine has been a hot disease area in recent 
years, particularly for calcitonin gene-related 
peptide (CGRP) inhibitors, including Otsuka’s 
fremanzumab, which returned two successful 
trials during 2019. In addition, two other sponsors, 
Biohaven and Zosano Pharma, completed 
successful migraine trials for vazegepant and 
zolmitriptan, respectively. Multiple sclerosis (MS) 
returned the highest number of positive pivotal 

trials by the top CNS sponsors, although these 
all had unique mechanisms and did not make 
the cut for Figure 5. Novartis’s CD20 antagonist 
(ofatumumab, subcutaneous formulation) and 
J&J’s sphingosine 1-phosphate 1 receptor agonist 
(ponesimod) achieved success in pivotal MS trials. 
Biogen’s next-generation transcription factor 
(TF) Nrf5 stimulant diroximel fumarate was also 
positive in a registrational MS trial. Interestingly, 
this MOA is shared by omaveloxolone, AbbVie’s 
drug that was positive in a Phase II Friedreich’s 
ataxia trial. Sumitomo Dainippon returned 
two positive schizophrenia trials during this 
period. These were trials for lurasidone and an 
extension study for SEP-363856, an antipsychotic 
targeting 5-HT1A receptors and trace amine 
associated receptor 1. During the past year, the 
CNS disease portfolio was expanded to include 
the rare disease, narcolepsy. Two Jazz Pharma 
drugs, with distinct MOAs, sodium oxybate and 
solriamfetol, reported success in narcolepsy. On 
the flip side of sleep disorders, insomnia saw two 
successful trials for orexin receptor antagonists. 
This is a proven MOA in insomnia and the pivotal 
trials were a label expansion for suvorexant 
(Alzheimer’s disease patients with sleep disorders) 
and a registrational trial for Eisai’s lemborexant 
(elderly subjects).
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Figure 5. Drugs, by mechanism of action (MOA) and disease, achieving primary endpoints in pivotal CNS 
trials

Abbreviations used in figure: CGRP = calcitonin gene-related peptide; GABA = gamma-aminobutyric acid; 
ND = norepinephrine/dopamine; NMDA = N-methyl-D=aspartate.
Note: Figure is limited to MOAs with multiple trials

Source: Trialtrove®, February 2020
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Table 11. Drugs, by mechanism of action (MOA) and disease, achieving primary endpoints in pivotal CNS 
trials

Abbreviations used in figure: CGRP = calcitonin gene-related peptide; GABA = gamma-aminobutyric acid; ND = 
norepinephrine/dopamine; NMDA = N-methyl-D=aspartate; 
Note: Table is limited to MOAs with multiple trials

Source: Trialtrove®, February 2020

Mechanism of Action Primary Drug Disease(s) Evaluated 
in Trial Pivotal Trial Type

5-hydroxytryptamine 
modulators

lumateperone tosylate Bipolar Expanded 
Indication

lurasidone HCl Schizophrenia Registration

pimavanserin tartrate Alzheimer’s disease Expanded 
Indication

risperidone depot Schizophrenia Registration
vortioxetine Depression Registration
zolmitriptan (needle system) Migraine Registration

ND dual reuptake 
inhibitor

bupropion, ER Depression Registration
bupropion/dextromethorphan Depression Registration
methylphenidate, modified release ADHD Registration
solriamfetol Narcolepsy Registration

TF Nrf2 stimulant
diroximel fumarate Multiple sclerosis Registration
omaveloxolone Ataxia Registration

Orexin receptor 
antagonist

lemborexant Insomnia Registration

suvorexant Insomnia Expanded 
Indication

GABA receptor agonist
sodium oxybate Narcolepsy Registration
zuranolone Depression Registration

CGRP inhibitor
fremanezumab Migraine Registration
vazegepant Migraine Registration

NMDA receptor 
antagonist

amantadine, modified release Multiple sclerosis Expanded 
Indication

esketamine Depression Expanded 
Indication
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Autoimmune/Inflammation: Top sponsors, 
indications, and mechanisms of action of drugs 
in successful pivotal trials 
Last year, 12 different trial sponsors within A/I 
completed at least 13 trials (Table 12). Eleven of 
these are top 20 pharma, with Chiesi being the 
only AOP company. The spread between highest 
and lowest ranked sponsors, observed in A/I (48 
and 14 trials), is slightly narrower than the four-
fold range observed for Oncology and CNS. Most 
of these sponsors were among the top ten in 
2018, although AbbVie, Sanofi, and Gilead are new 
in 2019, with Vertex making way.

The leading A/I sponsor, Pfizer, achieved a greater 
than two-fold increase over 2018 – 48 versus 20 
trials – while many other top ranked sponsors also 
showed year-on-year increases. These include 
AstraZeneca (41 versus 37), Novartis (41 versus 

36), Boehringer Ingelheim (38 versus 26), BMS 
(26 versus 15), Roche (17 versus 15), and Eli Lilly 
(30 versus 16). Conversely, just Chiesi (14 versus 
15) and GSK (35 versus 40) completed fewer trials 
in 2019 compared with their 2018 numbers. The 
highest success rate was achieved by Novartis, 
who matched its 2018 rate of 39.0%. Roche, 
Boehringer Ingelheim, GSK, and AstraZeneca 
also remained generally (within two percentage 
points) consistent with their 2018 rating. Chiesi 
increased their rating substantially in 2019, from 
6.7% to 35.7%. Several sponsors dropped their 
success rates, year over year: Eli Lilly (50.0% to 
30.0%), Pfizer (25.0% to 20.8%), and BMS (20.0% to 
0.0%). These decreases were generally driven by 
the proportion of trials for which a result cannot 
be determined, although AstraZeneca reported a 
total of six negative A/I trials through 2019, out of 
a total of 41.

Table 12. Top sponsors with completed Autoimmune/Inflammation trials, and success rates

Note: Indeterminate designation is assigned to trials when the outcome is neither clearly positive or 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 2020

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

Pfizer 0 3 7 0 10 28 48 (1) 20.8%
Novartis 4 5 11 1 15 5 41 (2) 39.0%
AstraZeneca 6 5 11 0 8 11 41 (2) 19.5%
Boehringer 
Ingelheim 1 5 5 0 6 21 38 (3) 15.8%

GlaxoSmithKline 2 12 7 0 6 8 35 (4) 17.1%
Eli Lilly 1 4 4 0 9 12 30 (5) 30.0%
Bristol-Myers Squibb 2 1 8 0 0 15 26 (6) 0.0%
AbbVie 1 4 4 0 1 8 18 (7) 5.6%
Roche 1 3 7 0 5 1 17 (8) 29.4%
Sanofi 0 2 7 0 5 1 15 (9) 33.3%
Chiesi 0 2 2 0 5 5 14 (10) 35.7%
Gilead 2 1 3 0 4 4 14 (10) 28.6%
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This set of leading trial sponsors reported a 
total of 22 positive pivotal trials across eight A/I 
diseases (Figure 6). Novartis’s top rating in A/I 
was derived from five pivotal trials across the 
widest range of indications: non-radiographic axial 
spondyloarthritis, asthma, and transplantation. 
AstraZeneca, Eli Lilly, and AbbVie each had success 
in pivotal trials in two indications. AbbVie’s focus 

was exclusively in the rheumatology area. While Eli 
Lilly and AstraZeneca were successful in that area, 
too, they also met endpoints in the distinct areas 
of dermatology (atopic dermatitis) and respiratory 
(COPD) respectively. The other top sponsors with 
pivotal trials – Boehringer Ingelheim, GSK, Gilead, 
Pfizer, and Sanofi – were successful in single 
indications.

Figure 6. Top Autoimmune/Inflammation indications achieving positive outcomes in pivotal trials, by top 
sponsors

Note: Other inflammatory arthritis includes non-radiographic axial spondyloarthritis and psoriatic arthritis trials.

Source: Trialtrove®, February 2020
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Janus kinase (JA K) inhibitors clearly lead other 
MOAs in terms of the number of successes in 
pivotal A/I trials last year, ahead of four other 
classes, all of which are familiar from prior 
year’s successes (Figure 7, Table 13). From the 
49 positive pivotal trials, 20 trials tested drugs 
with one of these MOAs. Unlike the other leading 
TAs, the majority of these A/I pivotal trials were 
for label expansions (57.9%), with the remaining 
42.1% of registrational trials coming in much 
lower than Oncology (66.7%) and CNS (73.7%). 
The expanded development of successful 
inflammatory and cytokine pathway antagonists 
into other A/I diseases reflects approaches taken 
originally with anti-tumor necrosis factor, which 
first proved effective in rheumatoid arthritis 
before being developed for other indications.

Clearly, this more recent array of successful 
MOAs that already proved safe are now showing 
efficacy in a wide variety of A/I diseases. In 
particular, label expansions for JAK inhibitors (Eli 
Lilly’s baricitinib, Novartis/Incyte’s rutolitinib, and 
AbbVie’s upadacitinib) are plentiful, and this MOA 
has inspired further JAK inhibitor development, 
most notably in atopic dermatitis. Both Pfizer’s 
abrocitinib, and Japan Tobacco/Leo Pharma’s 
delgocitinib, were successful in this space in 2019. 
Graft-versus-host disease (GvHD) and atopic 
dermatitis have not historically seen therapeutic 
success from novel therapies, so this activity 
represents a new turn in label expansion. 

For respiratory indications, asthma and COPD, 
symptom management using inhaled fixed dose 

combination (FDCs) continues to be the main 
treatment paradigm. There were four successful 
FDC programs, including Novartis’s asthma 
trials for dual FDC, indacaterol/mometasone, 
and its triple FDC, mometasone/indacaterol/
glycopyrronium. In addition, GSK’s triple FDC, 
fluticasone/umeclidinium/vilanterol, which was 
first approved for COPD, was successful in 2019 
for asthma. The competition for triple FDCs in 
this space has been stiff and was led by Chiesi 
and GSK, who sought first approvals in COPD. 
Likewise, AstraZeneca first focused its triple FDC 
of budesonide/formoterol/glycopyrronium on 
COPD, and that program also was successful 
during this period. Novartis did not follow this 
path and is not developing its triple FDC for 
COPD. Finally, Vertex still leads the development 
of disease-modifying therapies for cystic fibrosis. 
Its therapeutic combinations of cystic fibrosis 
transmembrane conductance regulator (CFTR) 
agonists, which functionally correct mutational 
deficiencies, were successfully expanded through 
2019.

Among the MOAs not represented in Figure 7 
(but reflected in Figure 6), are a type I interferon 
pathway antagonist (AstraZeneca’s anifrolumab 
for lupus), an IL-4/IL-13 receptor antagonist 
(Sanofi’s dupilumab for atopic dermatitis), and 
a LYN tyrosine kinase inhibitor (Boehringer 
Ingelheim’s nintedanib for pulmonary fibrosis). 
The low interest A/I MOAs such as steroids and 
NSAIDs, as well as biosimilars, are excluded from 
this analysis.
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Figure 7. Drugs, by mechanism of action (MOA) and disease, achieving primary endpoints in pivotal 
Autoimmune/Inflammation trials

JAK inhibitor

FDC ICS/LABA 
(LAMA)

IL-17 antagonist

CFTR agonist

IL-23 (12) 
antagonist

baricitinib
(AD)

ruxolitinib
(AD)

ruxolitinib
(GvHD)

abrocitinib
(AD)

upadacitinib
(ASp)

upadacitinib
(psoriatic arthritis)

secukinumab
(n-r axial SpA)

budesonide/
formoterol 

/glycopyrronium
(COPD)

upadacitinib
(RA)

delgocitinib
(AD)

filgotinib
(RA)

indacaterol/
mometasone

(asthma)

fluticasone/umeclidinium/
vilanterol
(asthma)

mometasone/
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/glycopyrronium
(asthma)

brodalumab
(n-r axial SpA; ASp)

ivacaftor/tezacaftor
(cystic fibrosis)
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(n-r axial SpA)

ivacaftor/tezacaftor/
elexacaftor

(cystic fibrosis)

guselkumab
(psoriatic arthritis)

ustekinumab
(ulcerative colitis)

Registration

Expanded 
indication

Abbreviations used in figure: AD = atopic dermatitis; ASp = ankylosing spondylitis; CFTR = cystic fibrosis 
transmembrane conductance regulator; COPD = chronic obstructive pulmonary disease; FDC = fixed dose 
combination; GvHD = graft-versus-host disease; ICS/LABA(LAMA) = inhaled corticosteroid/long-acting beta 
2 agonist (long-acting muscarinic antagonist); JAK = janus kinase; n-r axial SpA = non-radiographic axial 
spondyloarthritis; RA = rheumatoid arthritis
Note: Figure is limited to MOAs with multiple trials

Source: Trialtrove®, February 2020
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Abbreviations used in table: CFTR = cystic fibrosis transmembrane conductance regulator; COPD = chronic 
obstructive pulmonary disease; FDC = fixed dose combination; GvHD = graft-versus-host disease; ICS/LABA(LAMA) 
= inhaled corticosteroid/long-acting beta 2 agonist (long-acting muscarinic antagonist); JAK = janus kinase
Note: Other inflammatory arthritis includes non-radiographic axial spondyloarthritis, ankylosing spondylitis, and 
psoriatic arthritis

Source: Trialtrove®, February 2020

Table 13. Drugs, by mechanism of action (MOA) and disease, achieving primary endpoints in pivotal 
Autoimmune/Inflammation trials

Mechanism of 
Action Primary Drug Disease(s) 

Evaluated in Trial Pivotal Trial Type

JAK inhibitor

abrocitinib Atopic dermatitis Registration
baricitinib Atopic dermatitis Expanded Indication
delgocitinib Atopic dermatitis Registration
filgotinib Rheumatoid arthritis Registration
ruxolitinib GvHD Expanded Indication
ruxolitinib Atopic dermatitis Expanded Indication

upadacitinib Other inflammatory 
arthritis Expanded Indication

upadacitinib Rheumatoid arthritis Expanded Indication

upadacitinib Other inflammatory 
arthritis Expanded Indication

FDC ICS/LABA 
(LAMA)

budesonide/formoterol/glycopyrronium COPD Registration
fluticasone/vilanterol/umeclidinium Asthma Expanded Indication
mometasone/indacaterol Asthma Registration
mometasone/indacaterol/glycopyrronium Asthma Registration

IL-17 antagonist

brodalumab Other inflammatory 
arthritis Expanded Indication

ixekizumab Other inflammatory 
arthritis Expanded Indication

secukinumab Other inflammatory 
arthritis Expanded Indication

CFTR agonist
ivacaftor + tezacaftor Cystic fibrosis Registration
ivacaftor + tezacaftor+ elexacaftor Cystic fibrosis Registration

IL-23 antagonist
guselkumab Other inflammatory 

arthritis Expanded Indication

ustekinumab Ulcerative colitis Expanded Indication
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From the broadest perspective, trends for 
industry sponsored trials completed in 2019 are 
very similar to those observed in prior years, 
including the TA ranking, top diseases, and major 
sponsors. From this perspective, the beat is set 
by Oncology, due to the sheer number of trials 
in these diseases, and by top 20 pharma’s avid 
focus in this area. Top 20 pharma occupy the top 
slots for overall completed trials, trials achieving 
primary endpoints, and dominate in Oncology and 
A/I trial activity.

However, shifts in relative ranking of top sponsors 
were observed. AstraZeneca rose to the top 
ranking, both for its overall trial counts, and the 
number that achieved primary endpoints. In 
previous years, Novartis outpaced the competition 
and although the company dropped its overall 
completed trial counts in 2019, it held a steady 
success rating at ~36% and remains a driving force 
in each of the top three TAs.  AbbVie did not make 
the top spots last year, but claimed number one 
position by success rating in 2019 – a major feat 
for its R&D organization.

Another surge this year was observed for NHL, 
which joined the top five indications by overall 
counts, and claimed number one indication by the 
percentage of trials attaining primary endpoints. 
A few non-oncology indications stand out in the 

topline view. While T2D and respiratory infections 
generally make the top diseases, this year they 
also returned high numbers of successful Phase 
III trials, 29 and 17, respectively. Although their 
TAs were not among the top three that were 
analyzed at a granular level in this report, pivotal 
developments in T2D and respiratory infections 
are worth a peak in this wrap-up. Among 
their positive Phase III trials, there were eight 
registrational studies in T2D, and ten pivotal 
studies in respiratory infections, evenly split 
among label expansions and registrational trials. 
In the past two years, psoriasis had high trial 
activity, but it was replaced this year by atopic 
dermatitis as the latest battleground for A/I drugs.

The granular analysis for the top three TAs 
focused on trends for successful pivotal trials 
by MOAs, and tagged trials for first filings and 
expanded indications. Top MOAs in Oncology 
were immuno-therapies and protein kinase 
inhibitors, many of them novel. The MOA trends 
in CNS pivotal trials showed continued reliance on 
drugs modulating the familiar neurotransmitter 
pathways, and a focus on modified-release forms 
of these. There was further leveraging of the 
CGRP inhibitors for migraine treatments, and 
noteworthy successes in multiple sclerosis for 
therapies targeting several immune pathways. 

Concluding Thoughts
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In A/I, the rise of JAK inhibitors for label 
expansions, and as inspiration for follow-on 
drugs for atopic dermatitis, was remarkable. This 
MOA eclipsed trial counts for more traditional 
A/I MOAs, including biologic cytokine pathway 
antagonists and FDCs for respiratory diseases. 
The label expansion strategies in A/I create 
opportunities for “pipeline-in-a-pill” product 
development. Targeting a disease pathway across 
multiple disease states led to the relatively high 

proportion of Phase III trials in A/I, as earlier phase 
trials are bypassed. 

Novelty was by far the highest in Oncology 
compared with CNS and A/I, where proven MOAs 
continue to be leveraged. The beat goes on for 
industry-sponsored trial activity: the pulse is set 
by Oncology and top 20 pharma, but an intriguing 
syncopated beat is there, too, driven by the trends 
happening in other TAs.
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