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The landscape of trials initiated by industry 
sponsors is one metric that informs about the 
R&D health of the biopharma industry. Looking 
specifically at trial completions adds a layer of 
granularity to the trials landscape and provides 
valuable perspective on how well industry 
pipelines are faring. As Informa Pharma has done 
for the past four years, we report the results 
from our analysis of the landscape of clinical 
trials completed during 2018.1 In total, we tracked 
4,864 clinical trials, Phase I through to Phase III/
IV, that completed last year, along with a further 
762 terminated studies. This represents a notable 
37% uptick in completed trials on 2017, during 
which 3,534 completed trials were tracked, with a 
further 700 terminations, with a caveat being that 

last year’s snapshot was taken approximately one 
month earlier.2 The percentage of trials attaining 
their primary endpoint averaged 25.5%, lower 
than the 31% success rate calculated for our 2017 
completed trials analysis. As noted in each of the 
last four years, 2018 trials were dominated by 
oncology, with just over 1,100 completed trials, 
25 of which were reported to stop early due 
to positive outcomes. Type 2 diabetes was the 
disease with the largest number of completed 
trials, as was also the case over the prior four 
years. Among trials terminated during 2018, 
cancer also dominated, and accounted for the top 
five highest ranked diseases. The lion’s share of 
terminations occurred at Phase II or earlier.

Abstract

1. The snapshot of clinical trials completed between January 1, 2018 and December 31, 2018 was taken on March 19, 2019.
2. In addition to the nearly one-month difference in data snapshots, Trialtrove added 18 new diseases with 113 clinical trials completing in 2018.
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Oncology is comfortably the leading therapeutic 
area (TA) of the nine included within Trialtrove 
in terms of completed trials, being the only TA 
to exceed 1,000 trials for 2018. It has held the 
top spot in each of the years we have conducted 
this analysis. Autoimmune/Inflammatory (A/I) 
again secures the second spot, although its lead 
over the next most common TAs has narrowed 

considerably. Completed trials in Metabolic/
Endocrinology (Met/Endo) edged out Central 
Nervous System (CNS) to take third rank for 
the first time since we began this yearly report. 
Ophthalmology dropped to ninth ranking for the 
first time in four years. For ease of clarification, 
shading indicates ranking movement between 
2017 and 2018.

Topline Trial Landscape Metrics

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

Source: Trialtrove®, March 2019

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

Note: Gray shading indicates upward movement in comparison to 
prior year's ranking, while pink indicates downward movement. 

Therapeutic area Ranking Trial counta

2018 2017 2016 2015 2018 2017 2016 2015

Oncology 1 1 1 1 1,112 910 826 764

Autoimmune/Infl ammation 2 2 2 3 783 656 677 542

Metabolic/Endocrinology 3 4 4 4 760 484 516 495

CNS 4 3 3 2 758 582 547 562

Cardiovascular 5 6 6 6 630 309 249 247

Infectious Diseasesb 6 5 5 5 551 401 435 453

Vaccines 7 7 7 7 171 157 149 178

Genitourinary 8 9 9 9 109 78 72 70

Ophthalmology 9 8 8 8 85 82 80 93
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The distribution of trials by phase among each 
TA (Figure 1) not only reveals oncology’s overall 
dominance, but also the strikingly high proportion 
of Phase II trials. However, despite having the 
largest number of completed studies in total, 
the A/I, Met/Endo, and CNS TAs all outnumber 
Oncology in terms of the number of completed 
Phase III trials. Interestingly, Cardiovascular also 

has a greater number of Phase I trial completions 
than Oncology, demonstrating a particularly 
strong emphasis in early-stage clinical research, 
perhaps reflecting the emergence of new 
indications such as non-alcoholic steatohepatitis 
(NASH) as a focus point for the biopharmaceutical 
industry.

Figure 1. Distribution of industry-sponsored trialsa completed in 2018, by therapy area and phase

Source: Trialtrove®, March 2019

a Trials may span multiple therapeutic areas
b Does not include Vaccines trials
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The top five diseases for trial completions 
(Table 2) were type 2 diabetes (T2D), respiratory 
infections, hypertension, breast cancer, and non-
small cell lung cancer (NSCLC). The most striking 
change compared to prior years is the appearance 

of hypertension among the top five diseases, 
rising from 10th rank to third place. Conversely, 
hepatitis C has continued its freefall to rank 25th 
in 2018, having previously been a member of the 
top five club in 2014 through 2016.

Table 2. Top diseases for trials completed in 2018 and comparison to prior three years

Source: Trialtrove®, March 2019

*Data snapshot was taken for 2018 in March compared to February snapshot for prior years.

Disease 2018* (rank) 2017 (rank) 2016 (rank) 2015 (rank)

Type 2 diabetes 291 (1) 171 (1) 190 (1) 180 (1)

Respiratory infections 279 (2) 163 (3) 184 (2) 122 (3)

Hypertension 244 (3) 87 (10) 68 (10) 51 (10)

Breast cancer 184 (4) 167 (2) 119 (5) 98 (5)

Non-small cell lung cancer 151 (5) 125 (4) 122 (4) 110 (4)
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As information for completed trials becomes 
available in the public domain, Trialtrove analysts 
assign an outcome to those trials. 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 
trials) was 25.5%. The overall success value is 
slightly lower than the 31% success rate reported 
for our analysis of 2017 completed clinical trials. 
The overall reported success rate of clinical trials 
rises with the progression from early-stage to late-

stage research: completed Phase II trials in 2018 
showed a success rate of 38.6%, while 40.7% of 
Phase III trials attained their primary endpoint. 

At the disease level, a total of 10 diseases 
had more than 30 trials that hit their primary 
endpoint (Table 3). Successful breast cancer trials 
numbered 79 and represented just over 35% of 
all trials for this disease. Trials focused on anemia 
had the highest success rate – 35.8%, but in terms 
of total trials hitting endpoint, numbered 33.

Table 3. Diseases with >30 completed trials attaining primary endpoint

Source: Trialtrove®, March 2019

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

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

Breast 34 9 20 1 15 79 35.1% 2

Non-small cell lung cancer 32 8 15 1 11 67 32.4% 3

Type 2 diabetes 8 1 8 32 2 51 17.1% 9

Colorectal cancer 25 5 16 1 47 29.4% 6

Non-Hodgkin’s lymphoma 17 6 13 8 44 25.4% 8

Respiratory infections 7 2 16 1 16 42 14.0% 10

Psoriasis 4 1 12 16 33 28.2% 7

Anemia 3 2 7 21 33 35.8% 1

Prostate 11 4 11 1 6 33 30.3% 5

Melanoma 14 2 12 2 1 31 30.4% 4
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During 2018, Trialtrove expanded its disease 
coverage scope to include 18 new diseases. 
Among these, 16 diseases saw completed trials in 
2018 (Figure 2), for a total of 113 trials. Only one 
of these new diseases added to Trialtrove was in 
Oncology, neuroendocrine tumors. Trial success 

rates for these new additions ranged from 0% to a 
high of 100% (Middle East respiratory syndromes 
[MERS]). Smallpox had two of its three trials attain 
primary endpoints, and neuroendocrine tumors 
saw a success rate of just over 50%.

Figure 2. New diseases trial completions and success rates

Source: Trialtrove®, March 2019
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The pharmaceutical industry sponsors the vast 
majority of clinical trials. Of the 4,864 clinical 
trials completed in 2018, 4,164 (86%) had at 
least one traditional industry sponsor. However, 
many clinical trials captured in trial registries 
involve sponsors from various other types of 
organizations, such as academic, ethical drug 
development industry, cooperative groups, 
government agencies, not-for-profit, drug delivery, 
and diagnostics companies. Additionally, it is 
not unusual for trials to be co-sponsored by 
multiple types of organizations. Trialtrove analysts 
categorize sponsors listed in public domain 
sources.

Each year, Trialtrove’s analysts sub-categorize 
pharma sponsors into two categories: top 20 
pharma (based on sales data ranking in the yearly 
Scrip 100 publication) and the groups comprising 
the rest of pharma. Among the completed trials 
with a pharma sponsor, the top 20 companies 
account for 42% of trials, while the remaining 
companies actually performed the majority, 
58%. Over time, as reported in a recent Informa 
Pharma analysis3, the share of the pipeline held by 
large pharma has also eroded. 

Sponsor Landscape

3. Blazynski C, Shin D (2019) A Decade in Review: Oncology Trial Benchmarks and Sponsor Analysis. Available from: https://pharmaintelligence.informa.
com/resources/product-content/a-decade-in-review-oncology-trial-benchmarks-and-sponsor-analysis

Table 4. Sponsor categorization for completed clinical trials

Source: Trialtrove®, March 2019

*Trials may include multiple sponsors and sponsor types. 

Sponsor type* I I/II II II/III III III/IV Total

All Other Pharma 1,005 189 684 43 500 7 2,428

Top 20 Pharma 610 107 480 22 509 8 1,736

Generics 738 1 26 6 73 844

Academic 163 99 260 14 71 4 611

Government Agencies 57 42 69 2 27 1 198

Cooperative Group 28 21 92 2 30 1 174

Not-for-Profi t 11 2 13 7 33

Contract Research Organization 7 7 6 20

Diagnostics or Device 4 3 8 4 17

Drug Delivery 2 2 2 6
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Novartis was the leading sponsor of completed 
trials in 2018, rising from third rank last year 
(Table 5). Roche and AstraZeneca (AZ) tied for 

second rank, followed by a new top five entrant, 
Eli Lilly. From last year, Merck & Co. dropped out 
of the top five, completing only 125 trials in 2018.

Pharma Sponsor Landscape

Table 5. Top five sponsors* ranking for completed trials in 2014–18

Source: Trialtrove®, March 2019

*Trial count includes co-sponsored trials.

Sponsor 2018 (rank) 2017 (rank) 2016 (rank) 2015 (rank) 2014 (rank)

Novartis 185 (1) 152 (3) 165 (1) 147 (1) 265 (1)

Roche 156 (2) 160 (1) 160 (2) 123 (3) 244 (2)

AstraZeneca 156 (2) 138 (4) - - -

Eli Lilly 154 (4) - - - -

GlaxoSmithKline 146 (5) 155 (2) 158 (3) 119 (4) 239 (3)
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The other sponsors who completed more than 
50 trials in 2018 include: Pfizer (131), Johnson & 
Johnson (115), Sanofi (106), Takeda (99), Bristol-
Myers Squibb (78), Gilead (74), Boehringer 
Ingelheim (72), Bayer (72), Novo Nordisk (56), and 
Celgene (54).

The more telling metric is sponsor success (Table 
6). In terms of the largest numbers of trials 
attaining their primary endpoint, Novartis was 
also the leader with 67, followed by AZ, Roche, 
Merck & Co., and Pfizer. Of note is the appearance 
of Merck & Co. in fourth place for the volume of 
positive trials, while the company ranked seventh 
in terms of all completed trials. 

Table 6. Trials attaining primary endpoint, by company and phase

Source: Trialtrove®, March 2019

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

Novartis 13 4 28 21 1 67

AstraZeneca 10 4 15 23 1 53

Roche 8 3 18 19 1 49

Merck & Co 12 4 10 22 48

Pfi zer 5 2 13 14 34

Eli Lilly 4 1 10 1 17 33

Johnson & Johnson 7 9 15 31

Bristol-Myers Squibb 3 5 17 3 2 30

Takeda 4 4 5 15 1 29

GlaxoSmithKline 1 12 12 25
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Across the entire 2018 completed trials dataset, 
the overall success rate was 25.5%, although 
there is a degree of variation among the leading 
TAs. Oncology has a notably higher success rate 
than the average, with an impressive 40.1% of 

successful trials, exceeding the 27.8% rate for A/I 
and lowly 22.5% figure among Met/Endo trials. 
The subsequent section will go into greater detail 
among these three TAs and their leading trial 
sponsors.

Analyzing companies by the percentage of trials 
attaining their primary endpoint, our definition of 
success, reveals a far different sponsor ranking 
(Table 7). The top five sponsors by this metric are: 
Astellas, Celgene, Bristol-Myers Squibb (BMS), 
Merck & Co., and Novartis. For success at Phase II, 

which is often when difficult proof-of-concepts are 
explored, the top sponsors were BMS, Celgene, 
Bayer, Eli Lilly, and Novartis. For late-stage trials, 
Eisai recorded an impressive four successful 
Phase III trials out of a total of six trials.

Top Three Therapeutic Areas: Success Assessment by Sponsor 
and Pivotal Programs 

Table 7. Percentage of 2018 trials attaining primary endpoint, by company and phase

Source: Trialtrove®, March 2019

Sponsor I I/II II II/III III III/IV Total
Astellas 28.6% 100.0% 28.6% 65.0% 44.9%
Celgene 30.8% 0.0% 50.0% 62.5% 44.4%
Bristol-Myers Squibb 11.5% 55.6% 60.7% 23.1% 100.0% 38.5%
Merck & Co. 24.5% 57.1% 34.5% 55.0% 38.4%
Novartis 24.5% 22.2% 41.8% 46.7% 100.0% 36.2%
Eisai 25.0% 100.0% 27.3% 66.7% 100.0% 35.9%
AstraZeneca 19.2% 44.4% 34.9% 50.0% 34.0%
Novo Nordisk 5.3% 20.0% 50.0% 32.1%
Roche 17.0% 18.8% 34.0% 50.0% 50.0% 31.4%
Takeda 11.8% 36.4% 26.3% 46.9% 100.0% 29.3%
Johnson & Johnson 15.6% 0.0% 25.7% 46.9% 27.0%
Boehringer Ingelheim 13.5% 100.0% 21.4% 26.4%
Pfizer 9.8% 25.0% 35.1% 40.0% 26.0%
Gilead 0.0% 0.0% 31.3% 30.8% 24.3%
Sanofi 9.1% 37.5% 19.4% 27.9% 100.0% 22.6%
Eli Lilly 4.1% 50.0% 43.5% 100.0% 56.7% 21.4%
Bayer AG 9.7% 0.0% 45.8% 6.7% 20.8%
GlaxoSmithKline 0.0% 6.3% 25.5% 30.0% 17.1%
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The five leading cancer indications with trials 
meeting their primary endpoints were also those 
that completed the largest numbers of trials: 
breast cancer (79/184), NSCLC (67/151), colorectal 
cancer (47/116), non-Hodgkin’s lymphoma 
(44/114), and prostate cancer (33/89) (data not 
shown). All these indications are further detailed 
in Table 3 as top diseases attaining positive 
outcomes. The leading sponsors during this 
period are Novartis and Roche, who outpaced 
other sponsors in both the number of trials 
meeting primary endpoints and their total 

number of completed trials, with 39/81 and 
30/100 trials, respectively. The next top sponsors 
by total trials, who are ranked 3–10, completed 
substantially fewer trials in 2018 (between 53 and 
18). Despite these trends, the success ratings tell 
a different story, with the highest being returned 
by Merck & Co. (60.9%), AstraZeneca (50.9%), 
and Bristol-Myers Squibb (48.6%). Running in 
the middle of this pack, by success rating, were 
Pfizer (42.9%), Celgene and Boehringer Ingelheim 
(40.9%), and Takeda (40.0%).

Oncology

Table 8: Top sponsors with completed oncology trials, and success rates

Source: Trialtrove®, March 2019

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.

Sponsor
Negative outcome/
primary endpoint(s) 

not met

Outcome 
indeter-
minate

Outcome 
unknown

Early 
positive 
outcome

Positive 
outcome/
primary 

endpoint(s) 
met

NA
Total 
Trials 
(rank)

Roche 20 3 31 1 30 15 100 (1)
Novartis 7 9 21 0 39 5 81 (2)
AstraZeneca 10 4 10 2 25 2 53 (3)
Merck & Co. 3 5 5 1 27 5 46 (4)
Eli Lilly 7 7 12 0 10 10 46 (4)
Celgene 5 6 13 0 18 2 44 (5)
Pfizer 5 4 7 1 17 8 42 (6)
Bristol-Myers 
Squibb 3 4 12 0 18 0 37 (7)

Takeda 2 3 14 0 14 1 35 (8)
Boehringer 
Ingelheim 3 2 8 0 9 0 22 (9)

Daiichi 
Sankyo 1 0 7 1 4 5 18 (10)
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The top Oncology sponsors were further evaluated 
to highlight trends for pivotal trials of novel 
drugs or label expansions. Merck & Co focused 
exclusively on label expansion trials, including 
six of eight pivotal trials that were run to expand 
pembrolizumab’s label in NSCLC and liver cancers. 
Roche also ran mostly label expansion trials, and 
had its greatest focus on breast cancer, with five 
of its eight pivotal trials evaluating four different 
drugs in this indication: trastuzumab emtansine 
and atezolizumab (both launched drugs), taselisib 
(discontinued), and nelipepimut-S (Phase II). 
Celgene’s four successful pivotal trials were for 
hematological malignancies and evaluated mostly 
launched drugs seeking label expansions in various 
partnerships. A single novel drug, luspatercept, was 
evaluated jointly with a partner, Acceleron Pharma. 
Novartis had success both in breast cancer and 
hematological malignancies, but only one of four 

pivotal trials evaluated a novel drug, the PI 3-kinase 
alpha inhibitor alpelisib in  breast cancer. Among 
the remaining seven top sponsors, only five trials 
were run for first drug registrations, by Takeda 
(brigatinib and ixazomib citrate), Pfizer (axitinib), 
and Daiichi Sankyo (quizartinib).

Two bevacizumab biosimilars have filed registration 
packages. Amgen’s version was registered first for 
approval in the US in 2017, and in early 2018 it was 
filed in the EU. Pfizer’s pivotal trial for its biosimilar 
bevacizumab returned positive outcomes during 
2018, supporting its filing in the EU. The remaining 
trials (25/38) were label expansion trials for fully 
launched drugs. Taken together, only nine of 
38 pivotal trials by these top sponsors (23.7%) 
evaluated novel drugs during this period, and the 
remainder (73.6%) are label expansion studies, with 
one me-too study.

Highlights from pivotal trials hitting the mark for oncology 
indications

Table 9: Top sponsors with positive pivotal trials, and their drug strategies in oncology

Source: Trialtrove®, March 2019

Sponsor Total Trials Novel Label Expansion Me Too
Merck & Co. 8 8
Roche 8 2 6
Celgene 4 1 3
Novartis 4 1 3
AstraZeneca 3 3
Takeda 3 2 1
Pfizer 3 1 1 1
Daiichi Sankyo 2 2
Boehringer Ingelheim 1 1
Bristol-Myers Squibb 1 1
Eli Lilly 1 1
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The top five A/I indications that completed trials 
in 2018 comprised rheumatoid arthritis (111), 
psoriasis (104), asthma (96), osteoarthritis (76), 
and COPD (69). However, the indications returning 
the largest numbers of trials meeting primary 
endpoints only partially overlap with that set: 
psoriasis (33), osteoarthritis (26), rheumatoid 
arthritis (20), atopic dermatitis (18), and ulcerative 
colitis (14) (data not shown). The only A/I disease 
that topped 30 trials attaining positive outcomes 
was psoriasis, which ranked as seventh in 
diseases across all TAs (Table 3). Novartis returned 
the most trials hitting positive outcomes in A/I 

(14), while also ranking third in total number of 
completed trials. The top two ranked sponsors 
by total completed trials, GlaxoSmithKline 
and AstraZeneca, attained substantially lower 
proportions of trials with positive outcomes, 
15.0% and 21.6%, respectively. The success ratings 
were better for most other top sponsors, most 
notably Eli Lilly (50.0%), Novartis (38.9%), Vertex 
(37.0%), Roche (26.7%), and Pfizer (25.0%). Several 
sponsors only achieved a success rate below 25%, 
including Bristol-Myers Squibb (20.0%), Boehringer 
Ingelheim (15.4%), and Chiesi (6.7%).

Autoimmune/Inflammation

Table 10: Top sponsors with completed autoimmune/inflammation trials, and success rates 

Source: Trialtrove®, March 2019
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GlaxoSmithKline 1 4 16 0 6 13 40 (1) 15.0%
AstraZeneca 7 2 14 0 8 6 37 (2) 21.6%
Novartis 4 4 13 0 14 1 36 (3) 38.9%
Boehringer 
Ingelheim 2 0 5 0 4 15 26 (4) 15.4%

Pfizer 0 2 7 0 5 6 20 (5) 25.0%
Vertex 
Pharmaceuticals 0 4 5 0 7 3 19 (6) 37.0%

Eli Lilly 0 2 2 0 8 4 16 (7) 50.0%
Bristol-Myers 
Squibb 3 0 2 0 3 7 15 (8) 20.0%

Roche 1 3 4 0 4 3 15 (8) 26.7%
Chiesi 0 4 9 0 1 1 15 (8) 6.7%
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In A/I indications, the pivotal trials are generally 
Phase III studies, as shown in Table 11. Vertex 
topped the list with the largest number of 
successful pivotal trials. Four of these trials were 
for novel triple combination therapies, plus an 
expanded indication trial for a dual combination 
therapy, all for cystic fibrosis treatment. This 
rare disease was not among the top diseases by 
A/I trial numbers in 2018. Several pivotal trials 
showcased in Table 11 are for label expansions 
of launched drugs or biosimilars, including Eli 
Lilly (baricitinib, ixekizumab) and Boehringer 
Ingelheim (adalimumab biosimilar, nintedanib). 

AstraZeneca and GlaxoSmithKline both succeeded 
in single COPD trials for their novel formulations 
of budesonide/formoterol/glycopyrronium and 
fluticasone/umeclidinium/vilanterol, respectively. 
Roche’s single pivotal trial evaluated lebrikizumab, 
which was discontinued in asthma despite this 
trial’s positive outcome. Taken together, the 
novelty in drug breakthroughs from the top 
sponsors in A/I came from strategies evaluating 
novel formulations in seven of 14 pivotal trials 
(50.0%), while the remaining 50% were label 
expansion trials, me-too formulations, and novel 
drugs. 

Highlights from pivotal trials hitting the mark for autoimmune/
inflammation indications

Table 11: Top sponsors with positive pivotal trials, and their drug strategies in autoimmune/inflammation

Source: Trialtrove®, March 2019

Sponsor Total Trials Novel Label 
Expansion

Novel 
Formulation Me Too

Vertex 5 1 4

Eli Lilly 4 4

Boehringer Ingelheim 2 1 1

AstraZeneca 1 1

GlaxoSmithKline 1 1

Roche 1 1
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Within this TA, the order of top indications for 
completed trials closely matches that of top 
indications meeting their primary endpoints: 
type 2 diabetes (51/291), anemia (33/76), GERD 
(4/61), type 1 diabetes (13/51), and diabetic 
complications (13/49). GERD is the outlier in that 
group, with a lower number of trials returning 
positive outcomes than all other Met/Endo 
indications, except for hyperuricemia/gout, which 
had only two of 25 (data not shown). As noted 
in Table 3, both type 2 diabetes and anemia 
completed >30 trials that attained positive 
outcomes, but the success rate for anemia trials 

was twofold higher than that of type 2 diabetes, 
ranking as the most successful indication across 
all TAs. The top sponsors by total trials completed 
are Novo Nordisk (48) and Eli Lilly (41). Their 
success rates of 37.5% and 31.7%, respectively, 
place them in the middle range among these top 
sponsors, while the best performers were Astellas 
(66.7%), AstraZeneca (50.0%), and Boehringer 
Ingelheim (41.7%). One half of the top sponsors 
only returned positive outcomes in <20% of 
completed trials (Pfizer, Takeda, Sanofi, Novartis, 
and GlaxoSmithKline).

Metabolic/Endocrinology

Table 12: Top sponsors with completed metabolic/endocrinology trials, and success rates

Source: Trialtrove®, March 2019

Sponsor

Completed. 
Negative 
outcome/
primary 

endpoint(s) 
not met

Completed. 
Outcome 
indeter-
minate

Completed. 
Outcome 
unknown

Completed. 
Early 

positive 
outcome

Completed. 
Positive 

outcome/
primary 

endpoint(s) 
met

NA
Total 
Trials 
(rank)

Success 
Rate

Novo 
Nordisk 0 3 14 0 18 13 48 (1) 37.5%

Eli Lilly 0 0 7 0 13 21 41 (2) 31.7%

AstraZeneca 2 1 11 0 16 2 32 (3) 50.0%

Pfizer 1 4 3 0 3 13 24 (4) 12.5%

Takeda 0 1 6 0 3 11 21 (5) 14.3%

Sanofi 2 1 8 0 3 6 20 (6) 15.0%

Novartis 0 0 11 1 3 3 18 (7) 16.7%

GlaxoSmith-
Kline 0 3 2 0 2 6 13 (8) 15.4%

Astellas 0 0 2 0 8 2 12 (9) 66.7%

Boehringer 
Ingelheim 0 1 0 0 5 6 12 (9) 41.7%
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The most successful indication in Met/Endo 
during this period was anemia, and Astellas’s 
seven pivotal Phase III trials ran in that 
indication (associated with chronic kidney 
disease) for roxadustat. This drug employs 
a novel mechanism, HIF prolyl hydroxylase 
inhibition (HIF-PH inhibitor), and was originated 
by FibroGen, who partnered with AstraZeneca 
and Astellas for its development in different 
global regions. AstraZeneca’s partnership for 
the roxadustat anemia program accounts for 
five of its pivotal trials, as shown in Table 13. 
The single GlaxoSmithKline positive pivotal 
trial is also for anemia, with the drug under 
investigation, daprodustat, being another HIF-PH 
inhibitor. Another AstraZeneca trial evaluated a 
novel drug, sodium zirconium cyclosilicate, for 

hyperkalemia. Novo Nordisk achieved positive 
outcomes in two type 2 diabetes trials for its 
novel formulation of the lo ng-acting GLP-1 analog 
NN-9924, plus one trial for the already approved 
GLP-1 analog semaglutide. Both of Eli Lilly’s pivotal 
trials evaluated LY-900014, an ultra-fast-acting 
insulin analog, to support its registration in both 
type 1 and type 2 diabetes. The heavy focus on 
type 2 diabetes, anemia, and type 1 diabetes 
clinical activity paid off during this period. Met/
Endo exceeded both Oncology and A/I in the 
novelty arena, with nine of 15 trials run for 
novel drugs (60.0%), while strategies employing 
novel formulations and label expansions for 
proven mechanisms of action accounted for the 
remainder of these successful studies. 

Highlights from pivotal trials hitting the mark for metabolic/
endocrinology indications

Table 13: Top sponsors with positive pivotal trials and their drug strategies in metabolic/endocrinology

Source: Trialtrove®, March 2019

*Astellas and AstraZeneca co-sponsored five trials.

Sponsor Total Trials Novel Label 
Expansion

Novel 
Formulation

Astellas* 7 7

AstraZeneca* 7 6 1

Novo Nordisk 3 1 2

Eli Lilly 2 2

GlaxoSmithKline 1 1
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It is also interesting to consider the dynamics 
among trials that were terminated during 2018. 
These totaled 762 trials, a 9% increase on 2017. 
Mirroring its leading position among completions, 
oncology also had the lion’s share of terminated 
trials during 2018, with 368 of these 762 trials. 

CNS trials ranked second highest on this metric, 
followed by A/I trials. Of note is the observation 
that fewer than 50 terminated trials involved 
diseases in the Met/Endo therapy area, one of the 
top three TAs for completed trials. 

Terminated Trials

Table 14. Trials terminated in 2018

Source: Trialtrove®, March 2019

Therapeutic area I I/II II II/III III III/IV Total

Oncology 101 72 150 2 42 1 368

CNS 19 6 40 7 40 112

Autoimmune/Infl ammation 13 8 50 4 26 101

Infectious Disease 13 3 26 4 8 54

Metabolic/Endocrinology 13 3 18 2 11 47

Cardiovascular 8 2 16 2 17 45

Ophthalmology 1 1 13 8 23

Genitourinary 2 5 1 4 12

Vaccines 6 1 7
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Table 15 lists the diseases where there were 20 or 
more terminated trials. Of the 11 diseases, nine 
were for solid tumor or hematologic malignancies. 
The highest number of trials terminated at 
Phase III were seen in Alzheimer’s disease – twice 

the number seen for the next highest disease, 
NSCLC. It was another painful year for research in 
Alzheimer’s disease, as futility analyses of several 
trials of amyloid beta-targeting agents revealed no 
clinical benefit.

Table 15. Diseases with ≥20 terminated trials in 2018

Source: Trialtrove®, March 2019

Disease I I/II II II/III III Total

Non-Hodgkin’s lymphoma 14 15 26 4 59

Non-small cell lung cancer 21 15 14 6 56

Colorectal cancer 21 5 17 1 44

Breast cancer 15 7 17 1 1 41

Unspecifi ed solid tumor 18 12 5 35

Alzheimer’s disease 11 4 4 12 31

Melanoma 6 8 15 1 30

Pancreatic cancer 13 3 7 1 24

Respiratory infections 7 1 11 1 2 22

Ovarian cancer 10 6 4 2 22

Prostate cancer 9 5 5 1 20
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Across all TAs, the top three sponsors with the 
largest numbers of terminated clinical trials were 
Novartis, GlaxoSmithKline (GSK), and Merck & 
Co. (Figure 3). Novartis thus ranks first in both 
completed and terminated trials for 2018. GSK 

holds fifth place in completed trials, and is in 
second place for terminated trials. Merck & Co. 
holds third place with 38 terminated trials, but its 
125 completed trials places the company in sixth 
place on that metric.

I I/II II II/III III

Figure 3. Sponsors with ≥20 terminated clinical trials

Source: Trialtrove®, March 2019

Pfizer

Bristol-Myers Squibb

AstraZeneca

Celgene

Johnson & Johnson

Eli Lilly

Takeda

Roche

Merck & Co.

GlaxoSmithKline

Novartis

0 5 10 15

Trial Count

20 25 30 35 40 45 50

Sp
on

so
r

3

4

7

3

6

6

5

4

11

6

8



July 2019 / 21© Informa UK Ltd 2019 (Unauthorized photocopying prohibited.)

Terminations at Phase III represent a very costly 
event in drug development. Merck & Co. had 11 
trials terminate in this phase in 2018, the largest 
among all sponsors, accounting for just under 
30% of all its terminations.

The reasons for trial termination, if publicly 
disclosed, are categorized and annotated by 
Trialtrove’s analysts, who capture the reason(s) 
for which these decisions were made. For this 
year, we highlighted the percentage of early- 
versus late-phase trial terminations, by TA, 
and focused on the main reasons for pivotal 
trial terminations (Table 16). Oncology saw the 
most trial terminations, but nearly 90% of these 
occurred in early-phase development. Among 
the 23 pivotal Oncology trials that terminated, 
one colorectal cancer trial terminated due to 

poor enrollment, two for safety issues or adverse 
events (Celgene’s trial for JCAR-015, and Seattle 
Genetics’ vadastuximab talirine trial), and five 
trials terminated due to lack of efficacy. Just over 
half of the trials were terminated for business 
reasons, such as pipeline reprioritization and 
other drug strategy changes. CNS had five of 
its 18 pivotal terminated trials shut down due 
to lack of efficacy (all in Alzheimer’s disease), 
five for business reasons (two each in pain and 
depression; one in epilepsy), and one for safety 
issues (Parkinson’s disease). 

The other TAs had far fewer pivotal trials 
terminate, and for those where a rationale for 
stopping was known, business reasons accounted 
for most. Of interest is the low number of trials 
terminating due to slow or poor enrollment.

Table 16. Trends for trials terminated in 2018, by therapy area and major reasons for pivotal trial 
terminations

Source: Trialtrove®, March 2019

Early phase includes Phase I, I/II, II.
Late phase includes Phase II/III, III, III/IV.
Business reasons include: Pipeline reprioritization, Business – Other.

Therapeutic area
% 

Early 
phase

% 
Late 

phase

Total 
terminated, 

pivotal

Business 
reasons

Lack of 
effi  cacy

Poor 
enrollment

Safety/ 
adverse 
events

Oncology 88% 12% 23 12 5 1 2

CNS 58% 42% 18 5 5 1

Autoimmune/Infl ammation 67% 33% 8 2 1

Cardiovascular 58% 42% 5 3 2

Ophthalmology 65% 35% 3 2 1

Metabolic/Endocrinology 72% 28% 3 3

Infectious Diseases 77% 23% 2 1

Vaccines 86% 14% 0

Genitourinary 58% 42% 0
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While the state of industry trial completions for 
2018 is consistent, for the most part, with that 
seen in prior years, some notable differences 
emerged. Among the consistencies, we note 
that the ever-present attrition between Phase 
II and Phase III persists. Growth in absolute 
numbers of completed trials is seen consistently 
over the last four years, while type 2 diabetes 
remains the disease with the largest number of 
completed trials, and increased by more than 
100 trials compared to our 2017 snapshot. 
Fueling this significant growth were the large 
number of Phase I trials involving generics (191 
type 2 diabetes trials; 65.6%), as well as several 
top pharma sponsors making impacts with their 
novel formulations of proven drugs. Respiratory 
infection trial completions ranked second for 
2018, but 106 of these trials (37.8%) were Phase 
I bioequivalence trials that ran in China. The 
third-placed disease, hypertension, also saw a 
large generic influence (156 trials; 63.9%). Yet 
another consistent observation is that Novartis 
was the top sponsor for overall completed trial 
counts, a position it has now held for four of the 
past five years, and ranked high for completed 
trials in the top three TAs. However, Novartis 
returned positive outcomes in pivotal trials only 
in Oncology, while its terminated trial count 
outranked all other sponsors.

The addition of new diseases to Trialtrove 
contributed 113 trials to the higher completed trial 
count. By company, top 20 pharma sponsored far 
fewer completed trials (1,736) than the total of 
all other pharma company trials (2,428), but the 
completed Phase III counts were nearly the same 
for both sponsor types (509 vs 500). Thus, top 20 

pharma sponsors, generally, performed better 
in clearing Phase II–III hurdles, and returned the 
highest success ratings as a sponsor type. Some 
exceptional sponsors outside of the top 20 were 
Astellas, Celgene, Novo Nordisk, and Vertex, who 
completed successful pivotal trials in the top three 
TAs. 

One of the differences that emerged is that in 
prior years the volume of CNS trials placed this TA 
within the top three, but for our 2018 snapshot, 
Met/Endo trials superseded CNS by just two trials. 
On the positive side for CNS diseases, several 
diseases counted 10 or more Phase II–III trials that 
met primary endpoints, including osteoarthritis 
(OA) pain, nociceptive (non-OA) pain, epilepsy, and 
depression. Noteworthy among Phase III studies 
in these indications were Johnson & Johnson’s 
pivotal intranasal esketamine (depression) trials, 
and Pfizer/Eli Lilly’s tanezumab studies (OA pain). 

Other differences were observed within the drug 
strategies employed in the positive pivotal trials 
for the top three TAs. Met/Endo emerged as the 
TA that succeeded with novel drug strategies in a 
higher percentage of pivotal trials than observed 
for Oncology and A/I. Of note is the observation 
that for diabetes (both type 1 and type 2), very 
little innovation was seen in sponsors’ drug 
programs. 

Compared to last year, Oncology’s strategy for 
pivotal trials shifted to evaluating more label 
expansions than novel drugs (28 label expansions 
and nine novel drugs in 2018 vs seven label 
expansions and 14 novel drugs in 2017). A/I’s 
successful pivotal trials were dominated by 

Concluding Thoughts
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studies involving new drug combinations, but the 
novel drug strategy was essentially absent, as 
compared with six novel therapies out of the 14 
positive pivotal trials last year.

Analyzing completed trials for success levels 
and innovation trends is not as exciting as 

when looking optimistically across clinical trial 
starts during a stated year. But the prize is only 
awarded when the competitor crosses the finish 
line. In 2018, we saw many of the same therapy 
areas, diseases, and sponsors win, but change is 
emerging.
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