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

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

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

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

efgartigimod argenx Myasthenia Gravis IgG receptor/transporter 
antagonist Yes

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

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

onasemnogene abeparvovec Novartis Spinal Muscular 
Atrophies SMN-1 stimulant Yes

arbaclofen Osmotica Multiple Sclerosis GABA B R agonist No

atogepant AbbVie Migraine CRLR antagonist No

bupropion + 
dextromethorphan Axsome Depression ND Reuptake inhibitor/

NMDA R antagonist No

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

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

daridorexant Idorsia Insomnia Orexin R antagonist No

dexmedetomidine BioXcel Schizophrenia Alpha 2a AR agonist No
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Abbreviations used in figure: 5HT = 5 hydroxytryptophan; allogeneic CDC cells = allogeneic cardiosphere-derived 
cells; Alpha 2a AR = Alpha 2a adrenoreceptor; COX = cyclooxygenase; CRLR = calcitonin receptor-like receptor; 
CSF1R/FGFR3 = colony stimulating factor 1 receptor/FGF receptor 3; GABA = gamma-aminobutyric acid; H1 
R = histamine H1 receptor; HA = hyaluronic acid; IgG receptor/transporter = Fc fragment of IgG receptor and 
transporter; MAT2 = monoamine transporter 2; ND = norepinephrine/dopamine; NGF = nerve growth factor; 
NMDA = N-methyl-D-aspartate; OA = osteoarthritis; R = receptor; SMN = survival of motor neuron

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

Source: Trialtrove® and Pharmaprojects®, February 2021

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

difluprednate Sun Pharma Pain (nociceptive) Arachidonic acid inhibitor No

dihydroergotamine mesylate Impel Migraine 5HT 1D R agonist No

fenfluramine hydrochloride Zogenix Epilepsy 5HT modulator No

ganaxolone Marinius Epilepsy GABA A R agonist No

lidocaine MEDRx Pain (neuropathic) Membrane integrity 
inhibitor No

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

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

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

risperidone LAI Teva Schizophrenia  5HT2A R antagonist No

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

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

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

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

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

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

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

Key Takeaways
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A/I and CNS were lower, their success rates were 
higher year-over-year. Conversely, the most 
active Oncology sponsors’ success rates dropped 
this year, in concert with fewer of these diseases 
reporting high numbers of positive outcomes. 

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

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

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