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A completed clinical trial landscape provides a more 
granular view of how companies are progressing 
their pipelines and the disease strategies they are 
pursuing, compared to static pipeline snapshots. 
Company pipeline depictions lack the underlying 
intelligence that illustrates just how a candidate 
progressed, or perhaps disappeared altogether from 
a disease pipeline. As Informa Pharma Intelligence 
has done for the past three years, this analysis 
examines the landscape of industry-sponsored 
clinical trials completed during 20171, of which there 
were a total of 3,534 Phase I through Phase III/IV. 
The nearly 700 trials terminated in 2017 were not 
included in this analysis.

This year’s metric is comparable to what was 

reported for 2016 completions (3,420 trials) and for 
2015 (3,028 trials). At the therapeutic area level, 
2017 completed trials in oncology again dominated, 
with 910 trials, and type 2 diabetes was the disease 
with the largest number of completed trials, at 171. 
Roche was the top sponsor in 2017 – surpassing the 
previous year’s leader, Novartis, and as was reported 
for the previous year, 2017 also saw a significant 
volume of industry partnering for trials.

The industry sponsor drug strategies within the top 
three therapeutic areas of Oncology, A/I, and CNS 
revealed an Oncology focus on novel and label-
expansion approaches, while novel formulations, 
me-too, and label expansion strategies dominated 
the A/I and CNS landscape.
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1. Clinical trials were exported from Informa Pharma Intelligence’s Trialtrove on 13 February 2018. The search was 
limited to industry-sponsored trials with primary completion dates, or primary endpoints reported dates between 1 
January 2017 and 31 December 2017. 
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Topline Trial Landscape Metrics
Across the nine therapeutic areas (TAs) included in 
Trialtrove, the rank order with respect to numbers 
of completed trials remained unchanged between 
2016 and 2017 (Table 1). The top three TAs 
remain Oncology, Autoimmune/Inflammation 

(A/I), and CNS. In terms of absolute numbers, just 
over 80 more oncology trials completed in 2017 
compared to 2016. The other TAs with more trials 
in 2017 include CNS, Cardiovascular, Vaccines, 
Ophthalmology, and Genitourinary. 

While Oncology, A/I, and CNS again led in terms of 
total number of trials, a view of the distribution of 
trials by phase reveals a few surprises (Figure 1). 
For absolute counts of Phase III trials, Metabolic/
Endocrinology slightly edged out Oncology for third 
place, while A/I and CNS ranked first and second, 
respectively. Relative to each TA’s total completed 

trials, Phase III Oncology trials accounted for 13%, 
while Phase III comprised 32% for Ophthalmology 
and Vaccines each. But Oncology’s 351 Phase II 
trials (37% of all its trials) suggest that, should 
most of these programs progress to the next phase, 
2018’s completed trials ranking by phase may be 
different.

Table 1. Therapeutic area ranking for completed, industry-sponsored trials

a Trials may span multiple therapeutic areas
b Does not include Vaccines trials

Therapeutic Area Ranking Trial Counta

2017 2016 2015 2017 2016 2015
Oncology 1 1 1 910 826 764
Autoimmune/Inflammation 2 2 3 656 677 542
CNS 3 3 2 582 547 562
Metabolic/Endocrinology 4 4 4 484 516 495
Infectious Diseasesb 5 5 5 401 435 453
Cardiovascular 6 6 6 309 249 247
Vaccines 7 7 7 157 149 178
Ophthalmology 8 8 8 82 80 93
Genitourinary 9 9 9 78 72 70
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Figure 1: Distribution of industry-sponsored trials completed in 2017 by therapy areaa and phase

2. Data for 2014 are higher due to a three week later snapshot date.

Within each TA, Table 2 compares the top 10 
diseases with completed trials in 2017 with the 
prior three years. The sum of trials for these 
diseases was highest in 2017, and apart from trials 
assessing efficacy in hepatitis C virus (HCV), the 
absolute numbers of trials for 2017 were close to, or 

exceeded the 2016 counts. Yet, for most of 2017’s 
top disease completions, the watermarks reported 
for 2014 remain the highest2 (type 2 diabetes [T2D], 
breast cancer, respiratory infections, non-small 
cell lung cancer [NSCLC], nociceptive pain, HIV, 
rheumatoid arthritis [RA], and hypertension).

Source: Trialtrove®, February 2018

a Trials may span multiple therapeutic areas
b Does not include Vaccines trials
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Table 2: Top 10 diseases with trials completed in 2017 and comparison to prior three years

Trialtrove analysts assign a trial outcome to 
completed trials, when that information becomes 
available in the public domain. Across all phases 
and diseases, the success rate (defined as numbers 
of trials attaining primary endpoint divided by total 
trials) was 31%. The success rate varied by phase, 
with Phase I trials having the lowest, at 12.4%. 
However, reporting of results for Phase I trials is 
often unavailable3. For Phase II and III, the overall 

success rates were 39.6% and 43.0%, respectively. 

The diseases with 25 or more trials that attained 
primary outcome(s) were led by breast cancer, 
with a total of 58 trials, which accounted for 34.7% 
of all completed trials (Table 3). The top-ranked 
disease, multiple myeloma, had 26 of its 45 trials hit 
endpoint. 

*Data snapshot for 2014 was taken in March compared to February snapshot for later years.

Source: Trialtrove®, February 2018

Disease 2017 2016 2015 2014*

Type 2 diabetes 171 190 180 315
Breast cancer 167 119 98 208
Respiratory infections 163 184 122 196
Non-small cell lung cancer 125 122 110 200
Nociceptive Pain 119 103 93 183
HIV 113 90 86 124
Psoriasis 108 82 67 106
Rheumatoid Arthritis 105 114 95 173
Hepatitis C virus 88 162 127 215
Hypertension 87 68 51 128

3. Within Trialtrove, Phase I trials are only tagged with outcomes provided they have efficacy or efficacy biomarker outcomes. Low percentage of 
reporting reflects low availability in part due to the absence of these endpoints in trials.
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Table 3: Diseases with ≥25 trials* attaining primary endpoints by disease and phase

* Trials may include multiple diseases.
† No Phase III/IV trials among these top diseases completed, or if completed, attained primary endpoint.
# Rank based on percentage of trials attaining primary outcome per disease.

Source: Trialtrove®, February 2018

Disease
# Trials Attaining Primary Endpoint(s) % of All 

Trials Rank#

Phase I Phase I/II Phase II Phase II/III Phase III Total†

Breast cancer 14 5 22 -- 17 58 34.7% 6
Vaccines 16 6 10 2 19 53 33.8% 8
Colorectal 
cancer 17 8 14 1 5 45 45.5% 3

Non-small cell 
lung cancer 18 7 10 -- 8 43 34.4% 7

Type 2 
diabetes 5 2 15 -- 20 42 24.6% 12

Pain 
(nociceptive) 6 2 15 -- 16 39 32.8% 9

Non-Hodgkin’s 
lymphoma 6 7 16 1 8 38 45.2% 4

Respiratory 
infections 4 6 10 -- 15 35 21.5% 13

Melanoma 13 5 10 -- 3 31 52.5% 2
HIV 5 2 7 1 16 31 27.4% 11
Multiple 
myeloma 5 2 14 -- 5 26 57.8% 1

Liver cancer 12 5 7 -- 1 25 38.5% 5
Prostate 
cancer 13 2 6 -- 4 25 32.5% 10
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The more telling metric is that of the top sponsors 
whose trials hit their primary endpoint(s). For those 
sponsors with more than 70 completed trials (Table 

5), the overall success rates varied between a low of 
15% (Boehringer Ingelheim [BI]) to a high of 40% 
(Novartis). 

Table 4: Top five sponsors* completing trials in 2017

* Trial count includes co-sponsored trials.
† AstraZeneca’s prior metrics unavailable since prior analyses were limited to top five sponsors. 
# Merck & Co ranked seventh, behind Eli Lilly in 2017.

Source: Trialtrove®, February 2018

Completed Trials Landscape: Sponsor Assessment
13 sponsors completed over 70 trials in 2017. The 
top five sponsors (Table 4) showed some movement 
compared to the prior three years, with Roche 

moving to the top of the leaderboard, Merck & Co 
slipping to seventh place, and AstraZeneca emerging 
into the top five rankings.

Sponsor 2017 (rank) 2016 (rank) 2015 (rank) 2014 (rank)
Roche 160 (1) 160 (2) 123 (3) 244 (2)
GlaxoSmithKline 155 (2) 158 (3) 119 (4) 239 (3)
Novartis 152 (3) 165 (1) 147 (1) 265 (1)
AstraZeneca† 138 (4)  --  --  -- 
Pfizer 135 (5) 140 (4) 120 (5) 225 (4)
Merck & Co# 110 (7) 134 (5) 127 (2) 203 (5)
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Table 5: Top sponsors with trials attaining primary endpoint(s)

Source: Trialtrove®, February 2018

*Pfizer had one Phase III/IV trial that hit endpoint.

When Phase I trials are ignored, the success rates 
increase with a range from 28.6% (Gilead) to 52.9% 
(Takeda). The sponsors with the five highest success 

rates for Phase II through Phase III were: Takeda 
(52.9%), Pfizer (47.2%), Bristol-Myers Squibb [BMS] 
(45.8%), Novartis (44.5%), and AstraZeneca (40.7%).

Sponsor # Trials Attaining Primary Endpoint(s)
Total 

Completed 
Trials (rank)

Overall 
Success 

Rate (rank)
  I I/II II II/III III Total  
Roche 8 2 29 3 13 55 160 (1) 32.5% (5)
GlaxoSmithKline 4 4 12 2 15 37 155 (2) 23.9% (10)
Novartis 8 2 24 1 26 61 152 (3) 40.1% (1)
AstraZeneca 6 3 11 1 22 43 139 (4) 31.2% (6)
Pfizer 5 1 14 -- 19 39* 135 (5) 28.9% (8)
Eli Lilly 4 1 4 -- 14 23 117 (6) 20.2% (12)
Merck 6 1 8 -- 13 29 113 (7) 24.5% (9)
Bristol-Myers 
Squibb 4 2 12 -- 9 27 88 (8) 31.0% (7)

Sanofi 3 3 9 1 13 29 85 (9) 34.5% (3)
Gilead 2 5 1 -- 10 18 84 (10) 21.4% (11)
AbbVie 2 8 1 -- 17 28 84 (10) 33.3% (4)
Takeda 1 2 15 2 8 28 76 (11) 37.3% (2)
Boehringer 
Ingelheim 1 -- 2 -- 8 11 72 (12) 15.2% (13)
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Co-sponsor trial activity
Nearly 90% of the completed industry-sponsored 
trials involved only a single top 20 pharma (by 
pharma sales4) or a single other pharma company 
(all other pharma [AOP]). Fewer than 4% of the trials 

involved two top 20 sponsors, and only 3% of  
trials were powered by two AOP sponsors. A total 
of 420 trials had some combination of co-sponsors 
(Table 6). 

Table 6: Distribution of co-sponsored trials

4. Scrip (2017) Scrip 100. Available from: https://scrip.pharmaintelligence.informa.com/scrip100/scrip100 [Accessed 6 March 2018].

Abbreviations used in table: AOP = All other pharma

Source: Trialtrove®, February 2018

# Sponsors Phase I Phase I/II Phase II Phase II/III Phase III Phase III/IV Total
1 Top 20 557 57 403 18 377 2 1414
2 Top 20 40 4 48 2 42 1 137
3 Top 20 1 1 2 -- 2 -- 6
1 AOP 641 138 539 29 321 3 1671
2 AOP 36 10 25 2 32 -- 105
3 AOP 4 1 3 7 1 -- 16
7 AOP -- -- -- -- 1 -- 1
1 Top 20 / 1 AOP 47 14 30 1 53 1 146
1 Top 20 / 2+ AOP -- -- 1 -- 1 -- 2
2 Top 20 / 1 AOP 1 -- 1 1 3 -- 6
3 Top 20 / 1 AOP -- -- -- -- 1 -- 1
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Top Three Therapeutic Areas: Success Assessment by Disease 
and Sponsor
Across all TAs, the overall success rate was 30.9%; 
when Phase I trials are not included, the success 
rate rose to 41.4%. Across Oncology, the overall 
success rate was higher than the overall average, 
at 39.5%; when Phase I trials are excluded, the 
rate rose to 47.4%. For A/I, the overall success rate 
is 29.9%; it rises to 40.5% when Phase I trials are 
excluded. CNS trails in success rate, at 27.0% across 
all phases, while for Phases II and III it jumps to 
38.4% (data not shown).

Oncology
The five cancer indications with the largest 

numbers of trials that met primary endpoint(s) 
were breast cancer (58), colorectal cancer (44), 
NSCLC (43), non-Hodgkin’s lymphoma (NHL; 36), 
and melanoma (31) (data not shown). Roche and 
Novartis outpaced all other sponsors, with 38 and 34 
trials hitting endpoints, respectively. Besides these 
top two sponsors, those with 10 or more trials that 
attained primary endpoints included AstraZeneca, 
GlaxoSmithKline (GSK), Pfizer, BMS, and Celgene 
(Table 7). Relative success rates, however, reveal 
that Takeda and Celgene were the top performers 
last year. 

Table 7: Top sponsors with completed oncology trials, and success rate

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 primary endpoint(s). N/A indicates trials with no results available in the public domain.

Source: Trialtrove®, February 2018

Negative 
Outcome

Outcome 
Indeterminate

Outcome 
Unknown

Positive 
Outcome N/A Total Trials 

(rank)
Success 

Rate
Takeda  --  -- 6 12 4 22 (9) 54.5%
Celgene 4 5 8 18 2 37 (5) 48.6%
BMS 4 4 11 17 3 39 (4) 43.6%
Novartis 6 8 23 34 9 80 (2) 42.5%
AstraZeneca 5 4 8 17 7 41 (3) 41.5%
Bayer 2 1 11 12 3 29 (8) 41.4%
GSK 5 4 9 16 5 39 (4) 41.0%
Pfizer 2 3 11 16 7 39 (4) 41.0%
Roche 13 8 28 38 8 95 (1) 40.0%
Sanofi 3 3 13 12  -- 31 (7) 38.7%
Eli Lilly 5 4 9 11 6 35 (6) 31.4%

When considering only Phase III trials, Pfizer’s 
success rate led at 81.1% (9 of 11 trials), followed 
by Eli Lilly at 71.4% (5 of 7 trials), and AstraZeneca 
(5 of 8 trials). The top sponsor by relative success for 
completed Phase II trials was Takeda, with 9 of 12 
trials attaining primary endpoints (75.0%).

Oncology: To partner or not
For trials that were co-sponsored solely by top 20 
pharma, 23 of 53 (43%) attained primary endpoints. 
Five of the completed oncology trials involved 
three top 20 pharma sponsors. Amgen, Bayer, 
and Sanofi completed two of these trials: a Phase 
I/II pancreatic cancer trial and a Phase I acute 
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myelogenous leukemia trial. 48 trials involved two 
top 20 sponsors, with 21 trials meeting primary 
endpoints (43.8%). 19 of these trials were co-
sponsored by GSK and Novartis, with eight hitting 
primary endpoints. The next most frequent sponsor 
pairings were Astellas/Pfizer with five trials; AbbVie/
Roche, and Johnson & Johnson/Roche completed 
four trials each (and both co-sponsor pairs had two 
trials meet primary endpoints). Trials sponsored by a 
sole top 20 sponsor totaled 405, with 150 attaining 
primary endpoint for a lower overall success rate of 
37% (data not shown).

Trials sponsored by a sole AOP company numbered 
358, with 146 attaining primary endpoint (40.7%) 
for a slightly higher overall success rate compared 
to top 20 sponsors. Notably, Celgene completed 
27 trials (44.4% success); Otsuka had eight of its 
fourteen trials meet endpoint (57.1%); and Merck 
KGaA held third place with 11 trials, of which only 
three hit endpoint (27.2%). There was far less 
collaboration among AOP sponsors, with only 29 
trials having two sponsors in this group (41.4% 
meeting endpoints) and seven trials having three 
AOP sponsors (57.1% success). A small number of 
trials were sponsored by both top 20 and AOP; of 
these 57 trials, 23 met primary endpoint – a 40.3% 
success rate (data not shown). 

Autoimmune/Inflammation
Across the diseases in this therapeutic area included 
in Trialtrove’s coverage, five diseases had 50 or 
more completed trials: rheumatoid arthritis (RA; 
105 trials), psoriasis (108), asthma (81), chronic 
obstructive pulmonary disease (COPD; 66), and 
osteoarthritis (OA; 54) (data not shown). But, when 
looking at percentage of trials by disease that 
attained primary endpoint, the top five diseases are: 
transplantation/graft versus host disease (GVHD; 
66.7%), other inflammatory arthritis (62.5%), 
Crohn’s disease and pulmonary fibrosis (57.1%), and 
allergic rhinitis (52.2%). For the top five diseases, 
RA had a success rate of 16.2%, psoriasis 21.3%, 
asthma 14.8%, COPD 47%, and OA 30.2%. If Phase I 
trials are excluded from the group, the success rates 
change to 33.3%, 34.4%, 8.7%, 45.2%, and 30.2%, 
respectively. 

AstraZeneca completed the largest numbers of 
trials last year, but ranked third by the metric of 
success. As observed for the Oncology area, rank 
by volume differs from rank by success rate (Table 
8). When Phase I trials are excluded, the top three 
companies by volume also finish in the top three 
rank by success, although the rank order differs: 
AstraZeneca (26 trials; 46.2% success), Novartis (24; 
75.0%), AbbVie (26; 42.9%) (data not shown). 

Table 8: Top sponsors with completed Autoimmune/Inflammation trials, and success rate

Source: Trialtrove®, February 2018

Negative 
Outcome

Outcome 
Indeterminate

Outcome 
Unknown

Positive 
Outcome N/A

Total 
Trials 
(rank)

Success 
Rate

Novartis 1 -- 7 13 7 28 (4) 46.4%
AbbVie 4 3 9 11 3 30 (3) 36.7%
AstraZeneca 3 1 12 13 16 45 (1) 28.9%
GlaxoSmithKline 2 3 15 8 11 39 (2) 20.5%
Boehringer Ingelheim -- 2 9 5 9 25 (6) 20.0%
Roche -- 8 4 5 8 25 (6) 18.5%
Merck -- -- 3 1 2 6 (9) 16.7%
Pfizer 1 7 5 4 10 27 (5) 14.8%
Astellas -- 1 3 1 2 7 (8) 14.3%
Bristol-Myers Squibb -- 1 1 2 11 15 (7) 13.3%
Eli Lilly 1 -- 2 2 20 25 (6) 8.0%
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Autoimmune/Inflammation co-sponsorship 
activity
A total of 280 trials were run solely by a single top 
20 sponsor; of these, 59 reported success (21.1% 
success). A small number of trials (23) had two top 
20 sponsors, and 11 of these hit endpoint (52.3% 
success). The partnered AbbVie/BI trials accounted 
for 10 of these trials (five of which attained 
endpoints). 309 trials were sponsored solely by 
one AOP company; 107 reported attaining primary 
endpoints (34.6%). Only 20 trials were sponsored 
by two AOP companies (40% success). 19 trials 
were sponsored by a single top 20 and single AOP 
company; seven of these trials involved Regeneron 
and Sanofi (data not shown). 

CNS
The 10 diseases with the most trial completions 
ranged from a high of 118 for nociceptive pain, 
to migraine and multiple sclerosis, which tied 
with 34 each. When trials from each phase are 
included in the success rate calculation, not one 
of these top 10 diseases came close to even 50% 
success. Parkinson’s disease had the highest 
overall rate of 36.4%. When Phase I trials are 
excluded, schizophrenia’s success rate rose from 
18.2% to 87.5%, migraine from 29.4% to 60%, and 
Parkinson’s disease moved from 36.4% to 50% 
success (data not shown).

Eli Lilly topped the sponsors with 25 completed 
trials, followed by Johnson & Johnson (J&J) with 21, 
and Lundbeck (19) (Table 9). Otsuka’s 18 completed 
trials had the highest overall success rate – 50.0%.

When Phase I trials are excluded, Otsuka’s success 
fell slightly to 46.7%, while Eli Lilly, Pfizer, and BI 
hit 50% each. UCB’s five successful trials yielded a 

success rate (sans Phase I trials) of 55.6%, making 
this sponsor the overall leader.

Table 9: Top sponsors with completed CNS trials, and success rate

Source: Trialtrove®, February 2018

Negative 
Outcome

Outcome 
Indeterminate

Outcome 
Unknown

Positive 
Outcome N/A

Total 
Trials 
(rank)

Success 
Rate

Otsuka 1 -- 6 7 4 18 (4) 50.0%
Lundbeck 3 1 7 6 2 19 (3) 46.2%
Allergan -- 1 5 7 3 16 (5) 38.9%
UCB -- 1 3 5 5 14 (7) 35.7%
Pfizer -- 1 5 6 3 14(7) 31.6%
Eli Lilly 1 -- 12 5 7 25 (1) 31.3%
Johnson & Johnson -- -- 9 4 8 21 (2) 23.5%
Daiichi Sankyo 1 -- 5 3 4 13 (8) 21.4%
Boehringer Ingelheim 3 -- 3 -- 8 14(7) 21.4%
Novartis -- -- 4 2 1 7 (10) 18.2%
Biogen 3 3 3 1 7 17 (6) 14.3%
Eisai 1 -- 4 1 5 11 (9) 9.1%
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Industry Sponsor Drug and Disease Strategy
Building on the analytical approach pioneered 
last year to probe sponsor program strategies, 
the Phase I/II – III/IV trials within the top three 
therapeutic areas – Oncology, A/I, and CNS – were 
researched and labeled with one of the following 
drug strategies: novel, label-expansion, life-cycle 
management, me-too, or novel formulation.

Label criteria:
•  The novel label was applied based on the drug 

development and regulatory status in the trial site 
countries at the time that the trial started.

•  Label-expansion was applied when the study drug 
was approved in a market beyond those countries 
in the trial and at the time when the trial initiated, 
if the disease focus/use or line of therapy was not 
included in the drug label, or if another patient 
population was being studied (pediatric, for 
example).

•  Life-cycle management was chosen in this 
analysis for studies of drugs in their approved 
indications, when the trial aimed to demonstrate 
longer-term safety, additional efficacy outcomes, 
and when novel devices (such as auto-injectors) 
were being evaluated.

•  Me-too strategy5 was applied based on the 
study drug mechanism of action (MOA), when a 
similar drug was already launched in the country 
involved in the study, including trials for generics, 
biosimilars, and over-the-counter (OTC) drugs.

•  Novel formulation was applied when a new drug 

formulation, or drug combination, was evaluated. 
This strategy would include novel formulations 
of previously marketed monotherapy agents, or 
novel monotherapies developed for a combination 
therapy. 

Top three therapeutic areas’ strategies 
The profiles for Oncology, A/I, and CNS reveal 
striking differences in drug strategies (Figure 2). For 
Oncology, both novel and label-expansion strategies 
were dominant. Within A/I and CNS, trial counts 
for novel drugs were proportionally lower than for 
Oncology, and the label-expansion strategy was 
low relative to that of novel drugs. The me-too 
and life-cycle management strategies were more 
frequently employed in A/I than in Oncology, and a 
similar trend is seen in CNS. In addition, the novel 
formulation strategy is used markedly more often 
in A/I and CNS than in Oncology. The metric for 
Oncology, compared with the 2016 completed trials 
profiles, is nearly the same for novel and label-
expansions trial counts, and their ratio to each 
other remains unchanged. Both novel drug and 
label-expansion trials in A/I are lower in 2017 than 
in 2016. In 2017, the novel CNS trial counts were 
greater than the prior year, and the label-expansions 
decreased. This year, the me-too strategy trials 
(which includes several categories that were 
separate last year) are much higher in A/I, but at 
similar levels in Oncology and CNS.

5. Me-too strategy consolidates biosimilars, OTC, generics, together with drugs having a proven MOA for the disease. 
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By splitting trial counts by phase, some similarities – 
and interesting differences – in strategies between 
the TAs are revealed (Figures 3A – 3C). All three TAs 
completed more Phase II than III trials for novel 
drug strategies during this period. The relative 
decrease in novel drug candidates that reach Phase 
III is common to all therapeutic areas, as unproven 
candidates may fail for efficacy or safety reasons, 
or give way to a more promising candidate in a 
company’s program. For all TAs, the me-too trial 
counts also are lower in Phase III than Phase II, 
most likely due to the same factors.  In Oncology, 
the Phase II novel and label-expansion trials are 

much higher than Phase II for other drug strategies. 
The Phase II trial counts for novel drugs in A/I were 
77, or nearly identical to the number for me-too 
Phase II studies (78). A similar distribution is seen 
within CNS Phase II trials, although novel drug trials 
(65) surpass the me-too trials (49). The life-cycle 
management trials, which are mainly observed for 
A/I and CNS, are predominantly Phase III. The novel 
formulation trial activity in A/I and CNS was most 
concentrated in Phase III, where results should 
reveal any breakthroughs achieved during this 
period.

Figure 2: Sponsor drug development strategies

Source: Trialtrove®, February 2018
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Figure 3B: Autoimmune/Inflammation drug strategy by trial phase
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Figure 3A: Oncology drug strategy by trial phase
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Source: Trialtrove®, February 2018
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Figure 3C: CNS drug strategy by trial phase
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Oncology trial activity by disease, and success 
rates for novel and label-expansion strategies 
Further analysis focuses on the Oncology drug 
strategies – novel drug and label-expansion – to 
highlight the diseases where the greatest potential 
exists to expand treatment options. Disease 
activity profiles include Phase I/II – III/IV trials, and 
provide success rates for diseases from available 
trial outcomes for novel drug (Figure 4) and label-
expansion (Figure 5). It should be noted that many 
trials completed during this period had not yet 
reported results. Therefore, the success rates will 
change over time.

For novel drug trials, several disease areas 
had success rates of over 30%: breast cancer, 
leukemias,6 melanoma, and multiple myeloma. For 

label-expansion trials, a larger number of cancers 
met or exceeded the 30% success benchmark: 
breast, colorectal, NHL, multiple myeloma, 
esophageal, and liver. Certain cancers that 
historically have high morbidity, including gastric, 
esophageal, liver, and renal cancers, and soft tissue 
sarcoma, were evaluated more frequently through 
label-expansion. The success rate profiles are 
clearly different for the novel and label-expansion 
strategies. When considering only the indications 
with five or more trials in these sets, the average 
success rates reported were 21% for novel drugs 
and 37% for label-expansion studies. Taken 
together, the label-expansion approach has proven 
both most frequent and more successful in a broad 
view across Phase I/II – III/IV Oncology trials during 
this period.

Figure 4: Novel drug strategies in oncology diseases and their success rates in Phase I/II – III trials

6. Leukemias: trials that enrolled multiple leukemia forms including acute lymphocytic, chronic lymphocytic, acute myelogenous, chronic myelogenous, 
and hairy cell.

Source: Trialtrove®, February 2018
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Honing in on the most successful Oncology novel 
and label-expansion programs from this period, 
Table 10 highlights the Phase III, and pivotal 
Phase II, trials reporting successful outcomes. The 
success for these two strategies fell into largely 
distinct sets of diseases. The exceptions include 
NHL and the combined leukemias, which were the 
only indications successfully targeted using both 
strategies, albeit label-expansion had significantly 
greater overall success rates. 

Among the novel mechanisms of action (MOAs) 
successful in Phase III, protein kinase inhibitors were 
the largest class, with five different targets achieving 
primary endpoints in distinct diseases. In addition, 
two PARP-1/2 inhibitors – Lynparza (olaparib) and 
talazoparib – returned positive outcomes in three 
pivotal Phase III trials. Two immuno-oncology 
MOAs – PD-L1 and CD38 antagonists – proved 
effective and led to the approval of Imfinzi 

(durvalumab) in head/neck cancer and Darzalex 
(daratumumab) in multiple myeloma. The first 
cell-based immunotherapy, Novartis’s Kymriah 
(tisagenlecleucel-t), was approved during this period 
based on the success of a single-arm, pediatric 
acute lymphocytic leukemia trial.

Across the 11 label-expansions, five were 
successful pivotal Phase II trials including three 
for the immuno-oncology biologics, Keytruda 
(pembrolizumab) and Opdivo (nivolumab), which led 
to new therapeutic options for urothelial and gastric 
cancers, and mesothelioma. Another pivotal Phase 
II was the Novartis study for Kymriah in adult NHL. 
Successful label-expansion trials for familiar MOAs, 
including VEGF pathway antagonists and approved 
kinase inhibitors, also yielded new treatment options 
for underserved ovarian, renal, and esophageal/
gastric patients.

Figure 5: Label-expansion drug strategies in oncology diseases and their success rates in 
Phase I/II – III trials

Source: Trialtrove®, February 2018
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Table 10: Top drugs and sponsors for oncology trials with successful novel or label-expansion 
drug strategies

Disease Sponsor Drug 
strategy Drug (Brand) Mechanism  

of action Study design

Breast

AstraZeneca/
Myrexis Novel olaparib  

(Lynparza)
PARP-1, PARP-2 

inhibitor
Pivotal Phase III active comparator is 

chemotherapy

Roche Novel pertuzumab  
(Perjeta) ErbB-2 antagonist Pivotal Phase III in combo plus 

trastuzumab and chemotherapy

Novartis Novel ribociclib  
(Kisqali) CDK4/6 inhibitor Pivotal Phase III in combo with 

aromatase inhibitors

Pfizer/Myrexis Novel talazoparib PARP-1, PARP-2 
inhibitor

Pivotal  II, III trials: active comparator 
is chemotherapy

Leukemia 

Novartis Novel tisagenlecleucel-t 
(Kymriah) CAR-T (CD19) Pivotal Phase II in pediatric patients 

with acute lymphocytic leukemia

AstraZeneca Novel moxetumomab 
pasudotox

anti-CD22 Fv/
Pseudomonas 
exotoxin PE38

Phase III trial in hairy cell leukemia

Bristol-Myers 
Squibb

Label-
expansion

dasatinib  
(Sprycel)

multi-targeted tyr 
kinase inhibitor

Pivotal Phase II in acute lymphocytic 
and chronic myelogenous leukemias

Leukemia/ 
Lymphoma

Vertastem Novel duvelisib PI3 kinase alpha/
gamma inhibitor

Pivotal Phase III CLL and NHL as 
monotherapy vs ofatumumab

Roche Novel venetoclax  
(Venclexta) Bcl2 inhibitor Pivotal Phase II in previously untreated 

CLL patients harboring 17p deletion

Non-Hodgkin’s 
lymphoma

AstraZeneca Novel acalabrutinib 
(Calquence) Btk inhibitor Pivotal Phase II in mantle cell 

lymphoma

Novartis Label-
expansion

tisagenlecleucel-t  
(Kymriah) CAR-T (CD19) Pivotal Phase II in adult patients with 

relapsed or refractory DLBCL

Multiple Myeloma Johnson & 
Johnson Novel daratumumab  

(Darzalex) CD38 antagonist Pivotal Phase III in previously untreated 
patients (plus vs VMP)

Myeloproliferative 
 Neoplasms Novartis Label-

expansion
ruxolitinib  

(Jakafi) JAK1/2 inhibitor Expanded access for PPV MF or PET MF

Head/Neck AstraZeneca Novel durvalumab  
(Imfinzi) PD-L1 antagonist Pivotal Phase III as monotherapy for 

SCCHN

Melanoma Novartis Novel dabrafenib  
(Tafinlar)

v-raf kinase 
inhibitor

Pivotal Phase III in combination With 
trametinib

NSCLC Takeda Novel brigatinib  
(Alunbrig)

CD246 inhibitor,  
ROS1 inhibitor

Pivotal Phase II in ALK positive, 
previously treated with crizotinib

Ovarian AstraZeneca/
Myrexis Novel olaparib  

(Lynparza)
PARP-1, PARP-2 

inhibitor
Pivotal Phase III in BRCA mutated 

relapsed patients

Endometrial, 
Ovarian Roche Label-

expansion
bevacizumab  

(Avastin) VEGF antagonist Pivotal Phase III plus versus carboplatin 
and paclitaxel 

Esophageal, 
Gastric Eli Lilly Label-

expansion
ramucirumab  

(Cyramza)
VEGFR-2 

antagonist
Phase III plus versus capecitabine and 

cisplatin

Gastric
Otsuka Label-

expansion
nab-paclitaxel 

(Abraxane)
Beta tubulin 
antagonist

Pivotal Phase III in active comparator 
conventional paclitaxel

Merck & Co. Label-
expansion

pembrolizumab  
(Keytruda) PD-1 antagonist Pivotal Phase II in combination with 

cisplatin+5-fluorouracil 
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Source: Trialtrove®, Pharmaprojects®, February 2018

Abbreviations used in table: CAR-T (CD19) = chimeric antigen receptor T-cell therapy expressing CD19; CLL= chronic lymphocytic 
leukemia; DLBCL = diffuse large B-cell lymphoma; PET MF = post-essential thrombocythemia; PPV MF = post-polycythemia 
myelofibrosis; SCCHN = squamous cell carcinoma of the head/neck; VMP = Velcade-Melphalan-Prednisone

Autoimmune/Inflammation trial activity by 
disease, and success rates for novel and label-
expansion strategies 
The major strategies employed in A/I are me-too 
and life-cycle management, as shown in Figure 
3B. However, for novel drug trials (Figure 6), the 
activity was highest in the prevalent diseases of 
osteoarthritis, psoriasis, RA, and asthma, followed 
by atopic dermatitis, pulmonary fibrosis, and 

COPD. For label-expansion, which was a much less 
frequent strategy in A/I during this period, it was 
applied in five and six trials for Crohn’s disease 
and transplantation/GVHD, respectively (Figure 
7). For both strategies, success rates were quite 
variable by disease but clearly there were significant 
success rates of at least 30% for most diseases that 
completed five or more trials.

Figure 6: Novel drug strategies in Autoimmune/Inflammation diseases and their success rates in 
Phase I/II – III trials

Mesothelioma Ono Label-
expansion

nivolumab  
(Opdivo) PD-L1 antagonist Pivotal Phase II for pleural 

mesothelioma

Bladder, Renal
Merck & Co. Label-

expansion
pembrolizumab  

(Keytruda) PD-1 antagonist Pivotal Phase II as first line in urothelial 
cancer

Eli Lilly Label-
expansion

ramucirumab  
(Cyramza)

VEGFR-2 
antagonist

Phase III combo docetaxel in urothelial 
carcinoma on/after platinum therapy

Renal Pfizer Label-
expansion

sunitinib malate  
(Sutent)

C-kit/Flt-1, 3, 4 
inhibitor

Pivotal Phase III as adjuvant in 
recurrent cancer

Source: Trialtrove®, February 2018
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Figure 7: Label-expansion strategies in Autoimmune/Inflammation diseases and their success rates in 
Phase I/II – III trials

The major successes in A/I during this period for 
the Phase III, novel and label-expansion programs 
are shown in Table 11. Historically, biologics 
development was high for autoimmune conditions, 
such as RA. During this period, the biologics were 
on the rise for respiratory diseases (asthma, COPD), 
and protein kinase inhibitors were the successful 
novel therapies for RA. Two novel IL-23 targeted 
biologics – Tremfya (guselkumab) and risankizumab 
– met the mark in pivotal psoriasis trials, and 
proved more effective than Stelara (ustekinumab; 
J&J’s dual targeting IL-12/IL-23 antibody), and the 
market leader among the anti-TNF biologics, Humira 

(adalimumab). Another distinct sponsor strategy, 
the development of novel formulations, was 
employed in 21 completed Phase III trials during 
this period (Figure 3B). Drug combinations are co-
developed with inhalers for respiratory indications, 
particularly for asthma and COPD, and many of 
them were considered me-too products if they 
contained only the corticosteroid/LABA, or LABA/
LAMA, which are the standard of care. However, 
three triple drug combinations were successful in 
pivotal trials for severe COPD, and oral dual therapies 
of disease-modifying drugs expanded therapeutic 
options for cystic fibrosis. 

Source: Trialtrove®, February 2018
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Table 11: Top drugs and sponsors for Autoimmune/Inflammation for Phase III trials with successful novel 
drug, label-expansion, and novel formulation strategies

Source: Trialtrove®, Pharmaprojects®, February 2018

Abbreviations used in table: CFTR = cystic fibrosis transmembrane conductance regulator; DMARD = disease-modifying antirheumatic 
drug; LABA = long-acting beta 2 agonist; LAMA = long-acting muscarinic antagonist; NHE = sodium-hydrogen exchange

Disease Sponsor Drug 
strategy Drug (Brand) Mechanism of 

action Study design

Asthma AstraZeneca Novel benralizumab 
(Fasenra) IL-5R antagonist

Two pivotal Phase 
III trials in severe 

uncontrolled asthma

Irritable bowel 
syndrome Ardelyx Novel tenapanor 

hydrochloride NHE inhibitor Three pivotal Phase III 
trials in c-IBD

Psoriasis

Johnson & 
Johnson Novel guselkumab 

(Tremfya) IL-23 antagonist
Pivotal Phase III trial 

with active comparator 
ustekinumab

AbbVie/ 
Boehringer 
Ingelheim

Novel risankizumab IL-23 antagonist

Four pivotal Phase III 
trials: active comparators 

ustekinumab or 
adalimumab

Rheumatoid arthritis

Eli Lilly Novel baricitinib 
Olumiant) JAK1/2 inhibitor Phase III trial in DMARD 

resistant RA in China

AbbVie Novel upadacitinib JAK1 inhibitor Three pivotal  III trials 
treatment resistant RA

Asthma Regeneron/ 
Sanofi

Label-
expansion

dupilumab 
(Dupixent)

IL-4R/IL-13R 
antagonist

Pivotal Phase III trial in 
persistent asthma

COPD

GlaxoSmithKline Label-
expansion

mepolizumab  
(Nucala) IL-5 antagonist Pivotal Phase III trial for 

exacerbation reduction

AstraZeneca Novel 
formulation

budesonide 
+ formoterol 
fumarate + 

glycopyrronium

Steroid/LABA/LAMA

Three Phase III trials in 
moderate - very severe 

patients  
(including one pivotal vs 

Symbicort)

Chiesi Novel 
formulation

beclometasone 
+ formoterol + 
glycopyrrolate  

(Trimbow)

Steroid/LABA/LAMA

Pivotal Phase III in 
severe-very severe 

patients, active 
comparator: Ultibro

GlaxoSmithKline Novel 
formulation

fluticasone furoate 
+ umeclidinium + 

vilanterol  
(Trelegy)

Steroid/LABA/LAMA
Pivotal Phase III in 

moderate -very severe 
patients

Cystic fibrosis Vertex

Novel 
formulation

ivacaftor + 
tezacaftor CFTR agonist

Two pivotal Phase III 
trials: homozygous 

F508del OR heterozygous 
F508del 

Novel 
formulation

lumacaftor + 
ivacaftor CFTR agonist

Two Phase III trials 
for patients with 

homozygous F508del
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CNS trial activity by disease, and success rates for 
novel and label-expansion strategies 
Analysis of CNS trials evaluating novel drug (Figure 
8) and label-expansion (Figure 9) strategies reveals a 
greater variety of indications among the novel drug 
strategies (22 diseases) than for label-expansion 
trials (16 diseases). For novel drugs, Alzheimer’s 
disease, migraine, Parkinson’s disease, and multiple 
sclerosis had the highest trial activity, while epilepsy, 
movement disorders, and pain were the major 
indications investigated by label-expansion.

The success rate for Alzheimer’s disease (AD) trials 
evaluating novel drugs remains low, at 6% of the 
16 completed trials, which were mostly Phase II 
studies. There were some successes in AD for label-

expansion trials, in two of four trials, for a 50% 
success rate. By contrast, migraine trials for novel 
drug strategies returned an 80% success rate from 
10 completed trials, but little label-expansion trial 
activity occurred and none had endpoints reported.

For pain (neuropathic), epilepsy, depression, 
and movement disorders, both strategies were 
employed, but overall the novel strategies returned 
higher success rates than label-expansions. Several 
rare diseases within CNS – amyotrophic lateral 
sclerosis (ALS), spinal muscular atrophies, and 
muscular dystrophy – completed trials evaluating 
novel drugs that returned positive outcomes in 
Phase II.

Figure 8: Novel drug strategies in CNS diseases and their success rates in Phase I/II – III trials

Source: Trialtrove®, February 2018
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The major successful novel and label-expansion 
Phase III trials/programs in CNS are shown in Table 
12. Migraine programs targeting the calcitonin gene-
related pathway stand out as the most exciting 
breakthroughs in CNS during this period. Eli Lilly and 
Teva have already submitted FDA and EMA filings 
for galcanezumab and fremanezumab, respectively. 
Alder expects a US filing for eptinezumab 
later in 2018. For the successful programs in 
neurodegenerative diseases, AD, Parkinson’s disease, 
and dementia (non-Alzheimer’s), the drugs aim 
to manage symptoms only, and true disease-
modifying approaches remain elusive. Although 
TauRx Therapeutics reported positive outcomes for 
its second completed leuco-methylthioninium AD 
Phase III trial, the sponsor expects that another trial 
will be required to demonstrate convincing efficacy. 
AB Science’s Masipro (masitinib), a tyrosine kinase 
inhibitor approved for oncology indications, returned 

positive outcomes in ALS, and it will be interesting to 
see if the drug proves effective in a second Phase III 
trial. 

The novel formulation strategy was employed in 33 
Phase II/III – III CNS trials (Figure 3C), and several 
positive Phase III trials/programs are included in 
Table 12 to highlight where this strategy was most 
evident. Some pain indications are still managed 
largely by opioids, and novel formulations to deter 
abuse were successful during this period, as was 
a label-expansion for Shionogi’s oxycodone run in 
Japan. Likewise, novel formulations for Parkinson’s 
disease therapies were positive in Phase III trials, 
including the sublingual apomorphine shown in the 
table. Others include a subcutaneous infusion form 
of apomorphine (Britannia Pharmaceuticals), and 
Acorda’s levodopa inhalation powder. 

Figure 9: Label-expansion strategies in CNS diseases and their success rates in Phase I/II – III trials

Source: Trialtrove®, February 2018
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Table 12: Top drugs and sponsors for CNS for Phase III trials with successful novel drug and label-
expansion strategies

Disease Sponsor Drug 
strategy Drug (Brand) Mechanism of 

action Study design

Alzheimer’s 
disease TauRx Therapeutics Novel leuco-

methylthioninium
Tau aggregation 

inhibitor

Second pivotal Phase III 
trial in mild AD returned 
similar results to the first 

trial as monotherapy

ADHD Sumitomo 
Dainippon Novel dasotraline

norepinephrine, 
dopamine,  

5-HT reuptake 
inhibitor

Pivotal Phase III trial in 
children was positive; 

Pivotal Phase III trial in 
adults was negative

Migraine

Allergan Novel ubrogepant CRLR antagonist Pivotal Phase III trial in 
acute migraine treatment

Eli Lilly Novel galcanezumab CGRP inhibitor

Three pivotal, plus one 
long term safety, Phase 
III trial for episodic and 

chronic migraine

Teva Novel fremanezumab CGRP inhibitor
Two pivotal Phase III trials 
one each for episodic and 

chronic migraine

Alder 
Biopharmaceuticals Novel eptinezumab CGRP inhibitor

Pivotal Phase III trial 
in reducing episodic 
migraine frequency

Movement 
disorders Neurocrine Novel valbenazine VMAT2 inhibitor Pivotal Phase III trial for 

tardive dyskinesia

Parkinson’s 
disease Takeda Novel rasagiline mesylate  

(Agilect) MOA B inhibitor
Two pivotal Phase III 

trials, and one long term 
safety study, in Japan

Pain 
(neuropathic)

Ferring Novel condoliase Chondroitinase 
inhibitor

Pivotal Phase III US trial 
for lumbar disc herniation 

failed to reach primary 
endpoint, but approved in 

Japan

Pfizer Label-
expansion

pregabalin  
(Lyrica)

Calcium channel 
blocker

Phase III trial in China for 
fibromyalgia

Shionogi Label-
expansion

oxycodone  
(Oxy Neo)

Opioid mu receptor 
agonist

Two Phase III trials in 
Japan for low back pain
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Source: Trialtrove®, Pharmaprojects®, February 2018

Abbreviations used in table: 5-HT = 5 hydroxytryptamine; CGRP = calcitonin gene-related peptide; CRLP = calcitonin receptor-like 
receptor; GABA = gamma aminobutyric acid; MOA B = monoamine oxidase B; PDGFR = platelet-derived growth factor receptor; VMAT2 
= vesicular monoamine transporter 2

Alzheimer’s 
disease Lundbeck/Otsuka Label-

expansion
brexpiprazole  

(Rexulti)
5HT1A/2A receptor 

agonist

Two Phase III trials for 
agitation associated with 

AD dementia

Amyotrophic 
Lateral Sclerosis AB Science Label-

expansion
masitinib  
(Masipro)

PDGFR/c-kit/Lyn/Fyn 
Tyr kinase inhibitor

Pivotal Phase II/III study 
achieved improvement by 
functional rating scale (vs. 

placebo)

Bipolar disorder Allergan Label-
expansion

cariprazine  
(Vraylar)

Dopamine D2/D3 
receptor agonist

Pivotal Phase III trial in 
bipolar I depression

Dementia (non-
Alzheimer’s)

Sumitomo 
Dainippon

Label-
expansion

zonisamide  
(Zonegran)

GABA receptor 
agonist

Pivotal Phase III in Japan 
for dementia with Lewy 

bodies

Parkinson’s 
disease

Sumitomo 
Dainippon

Novel 
formulation

apomorphine  
(sublingual)

Dopamine D2/D3 
receptor agonist

Pivotal Phase III  global 
trial for maintenance-

treatment-Phase

Pain 
(nociceptive) 

Pain 
(neuropathic)

Nektar Therapeutics Novel 
formulation NKTR-181 Opioid mu receptor 

agonist

Two pivotal Phase III 
trials for tamper-resistant 
opioid treatment of low 

back pain

Pain 
(nociceptive)

Pacira 
Pharmaceuticals

Novel 
formulation

bupivacaine, 
DepoFoam  
(Exparel)

Opioid receptor 
agonist

Two pivotal Phase III trials 
for post operative pain 
(implant formulation)
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Closing Thoughts
Sponsors saw slightly lower success rates in 2017 
compared to 2016. Novo Nordisk’s 46% success rate 
for 2016 was higher than Novartis’s success rate of 
40.1% for 2017. 16 pharma sponsors had 25% or 
higher success rates in 2016, compared to eight in 
2017. Trying to assign any reason for this decline, 
other than slow trial outcome reporting, would be 
highly speculative.

The analysis performed last year indicated a 
significant degree of co-sponsorship of trials, 
and of these, a higher percentage of these trials 
attaining primary endpoints compared to single-
sponsored trials. However, no strong co-sponsor 
pairings emerged in the 2017 dataset (compared to 
2016’s Sanofi/Regeneron 13 trials in Autoimmune/
Inflammation with 38.5% success, or the Lundbeck/
Otsuka pair with 5 of 9 trials in CNS hitting 
endpoints). Whether or not the small number of 
partnered trials represents a true return to “going it 
alone” remains to be seen with our analysis of 2018 
completed trials.

The sponsor drug strategies employed by Oncology, 
A/I, and CNS reveal some of the differences intrinsic 
to the diseases they cover. Within Oncology, the 
focus is on novel drug and label-expansions, where 
high unmet need remains the norm across these 
indications, and highly targeted therapies are 
proving successful. The pattern of drug strategies 
for A/I reflects the large and mature markets 
for chronic diseases, including RA, psoriasis, and 
asthma, which attract me-too drug development 
to compete in the lucrative market. Recently, there 
has been considerable biosimilars development 

in this space, accounting for some of the me-too 
Phase III activity. For chronic respiratory and allergic 
diseases, and for osteoarthritis, many me-too 
drugs are being tested clinically, as denoted by the 
large number of trials overall for these indications, 
and the relatively low activity for novel and label-
expansion studies. Within these mature disease 
areas, life-cycle management trials, typically Phase 
III trials, focus on demonstrating longer-term safety 
and supporting broader efficacy claims within the 
approved indications.

CNS drug strategies broadly mirror those of A/I for 
all trial phases, but with a larger number of Phase III 
label-expansion studies. Label-expansions are most 
notable for pain indications, movement disorders, 
and epilepsy, but ALS and dementia programs also 
saw considerable use of this strategy and achieved 
some recent successes. Within CNS, life-cycle 
management activity of approved drugs spans a 
broad range of diseases, and is similarly aimed at 
further establishing safety and broader efficacy 
claims in the approved indications. Despite the 
highest number of novel drug strategy trials being 
in AD, lack of success continues to dog this disease, 
which has some of the greatest levels of unmet 
need. A breakthrough was seen in CNS for migraine, 
a specialty disease where remarkable success was 
achieved in trials evaluating a novel MOA.

Overall, the top sponsors and trial volumes 
reflect the prior years’ status quo, year-over-year 
for completed trials activity; but the individual 
successes from 2017 demonstrate that there was 
ample shifting and evolution during 2017.
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