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REVIEW & GROWTH OPPORTUNITIES

Since 2018, the healthcare industry has seen exciting developments in 
the clinical trials industry. This C-Suite study gives guidance to investors, 
researchers, companies regarding R&D clinical trials by explaining whereas 
new technological advances in medicine offer great challenges and solutions. 
Fur thermore, giving the concept of patient connectivity and data information 
exchange. Many companies have diversified, such as Antidote (US and UK), 
by using AI-enabled technologies allowing patients to find the most suitable 
clinical trials, helps researchers stream their latest study information to 
millions of patients, and even connects them with members of the medical 
community directly. It’s basically a very efficient online platform for enhancing 
access to clinical trials. Digital health and AI concepts are implemented in 
many different forms and analyzed. Alternatively, the well-established field 
of quality, risk management, and vendor oversight dabbles cautiously into 
analytics and innovation is discussed. CROs possess dedicated resourcing 
and staffing in emerging markets are better able to use strategic planning to 
address various global trial challenges, par ticularly those related to regulatory 
and oversight requirements. The capabilities of investigators and sites must 
be carefully reviewed and detailed monitoring plans established. Also critical 
is the ability of clinical research associates (CRAs) and clinical monitoring 
associates (CMAs) to cultivate strong relationships with the less-seasoned 
sites, including the development of innovative strategies in communication, 
training and education. 
With heightened regulatory guidelines now in place in many global markets, 
the complexity of clinical trial protocol designs based on clinical trials has 
increased considerably. As a result, factors such as stricter patient inclusionary/
exclusionary criteria can often dictate the need to expand trials globally. In 
these cases, Biopharma and CROs must ensure that the medical standards 
in the newly-targeted countries comply with the protocol complexities. In 

addition, Mergers and Acquisitions offers new challenges to companies such 
issues are analyzed and benefits are discussed. Roche and Spark Therapeutics, 
Inc. entered into a definitive merger agreement last month for Roche to 
fully acquire Spark Therapeutics at a price of USD 114.50 per share in an 
all-cash transaction. Spark’s additional clinical assets include SPK-9001, an 
investigational gene therapy for the potential treatment of hemophilia B 
in Phase III; and SPK-7001 for choroideremia in Phase I/II. The company 
is also developing SPK-3006 for Pompe disease and SPK-1001 for CLN2 
disease (a form of Batten disease), which are expected to be ready for 
clinical development this year, as well as additional preclinical programs for 
Huntington’s disease and Stargardt disease. The overall clinical development 
landscape is transforming despite the varying dynamics from region to region. 
Clinical trials involve multiple regulatory frameworks and research cultures, 
but are required to apply the same clinical data. To that end, it is critical 
that biopharms leverage CRO par tners to have global capability suppor t, 
strong localized presence and exper tise in the targeted regions. Such keys 
strategies analyzed in such a study and top companies por tfolio drugs are 
presented along with AI technology.
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EXECUTIVE SUMMARY

Digital health and mobile technologies will enable the capture of drug efficacy and 
safety data remotely within the bounds of clinical trials, and are therefore expected 
to improve patient safety, enable virtual trial formats and ease site work burden. 
This C-Suite study analyses the trends, the challenges and growth opportunities in 
global clinical trials. The emergence of new data sources and analytic tools are also c 
hanging clinical development. Curated real-world data (RWD) sources will be used 
to optimize trial design, speed trials by aiding selection of investigators and sites, and 
enable new trial designs, for example by acting as virtual/synthetic control arms and 
supporting pragmatic, adaptive and real-world evidence (RWE) registry trial designs.

In oncology, pools of pre-screened patients will accelerate trial recruitment and 
biomarkers will improve success rates, leading to productivity improvements as high 
as 104 percent and 71 percent, respectively. Biomarkers will also yield consistently 
high improvements in productivity of over 45 percent across four other therapy 
areas: GI/NASH, rare disease, neurology and cardiovascular. In addition, oncology 
and neurology trials will see approximately 30 percent or greater improvements 
in productivity over the next five years the largest increases in productivity across 
therapy areas while respiratory will see the largest decrease in productivity. Over the 
last several years, the pharmaceutical and healthcare organizations have developed 
a strong interest in applying artificial intelligence (AI) in various areas. The demand 
for the ML/AI technologies, as well as for ML/AI talent, is growing in pharmaceutical 
and healthcare industries and driving the formation of a new interdisciplinary field 
data-driven drug discovery/healthcare. The overall success of all the companies in 
the industry depends strongly on the presence of highly skilled interdisciplinary 
leaders, able to innovate, organize and guide in this direction. It will be crucial to hire 
top AI experts, especially for Big Pharma companies that are fighting to survive. The 
number of companies working on disruptive innovation has increased substantially 
over the past few years and investment in this sector is massive. Direct to-patient 
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strategies are introducing new players to the industry and this may also support 
clinical trials by making those more accessible to more patients. As these strategies 
evolve, patient privacy and data protection will continue to be something that 
stakeholders need to consider and we are already seeing technologies that may 
address these issues. Although pharma companies and CROs are certainly here to 
stay, they need to change how they look at everything they do across the entire 
spectrum of drug development. Innovation should be part of their DNA and how 
they are going to adapt to change. Companies need to become more agile so that 
they are open to learning. Failure needs to be tolerated because failure if dealt 
with in the correct way is what leads to success. These concepts are embedded in 
technology companies so pharma companies and CROs may need to start thinking 
and acting more like these organizations. 

The US and Great Britain remain home for the largest number of top experts. 
Investment in future medical innovation continued to grow in 2018 reflecting 
confidence in scientific innovation to tackle unmet health needs. Venture capital 
firms invested over USD 23 billion in 2018, with a record number of deals recorded, 
and the 15 largest pharmaceutical companies recorded more than USD 100 billion 
in R&D expenditure for the first time, up 32 percent over the past five years. The 
composite progression time from the initiation of Phase I clinical development for a 
drug until a registration decision is reached was 12.5 years in 2018, up six months 
from 2017, and resuming the gradual lengthening of progression time for all drugs in 
development. The composite success rate of clinical development from Phase I trials 
to regulatory submission based on the percent of drugs successfully progressing 
to each next stage of development fell to 11.4 percent in 2018, down from 14.4 
percent in 2017, and was below the average of 14 percent in the prior ten years. All 
stages of clinical development saw declines in success rates in 2018, with Phase I and 
Phase III trial success both falling by 7−8 percent. Success rates by development stage 
have all generally been consistent over the past decade, with 2015 an exceptional 
year, when the composite success rate exceeded 22 percent. While therapy classes 
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and drug types under development have changed during the past decade, oncology 
has had slightly lower composite success rates (12 percent) than non-oncology 
(14.1 percent). To examine the productivity of the clinical development process, 
a Clinical Development Productivity Index was developed measuring trial success 
in relation to the effort invested in trials. Applying this new metric across trials 
in nine of the largest therapy areas showed that productivity has declined overall 
from 2013 to 2018 falling 27 percent from 2013 to 2018, heavily influenced by 
a decrease in productivity in Phase I of 55 percent over that period and declines 
in Phase III since 2016. Phase II and Phase III trial productivity remained relatively 
stable since 2010. Declining productivity in Phase I was driven by declines in success 
rates of 7 percent and increases in trial complexity (which includes numbers of trial 
participants, eligibility criteria, research sites countries, and endpoints) of 6 percent. 
In 2018, complexity rose due to increases in all complexity elements excepting the 
number of trial sites and countries. For instance, the number of patients expected 
to participate in clinical trials across the nine key therapy areas increased 10 percent 
over 2017 with growth influenced by an increase of the number of patients in Phase 
III oncology and neurology trials. Section 1: Pharma Drug Development of Clinical 
Trials
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SECTION 1:
PHARMA DRUG DEVELOPMENT OF CLINICAL TRIALS

1.1 Global Strategy of Clinical Trials

The clinical trial is a foundational pillar of the pharmaceutical drug discovery process. 
The potential impact of advanced analytics in clinical operations is significant and 
wide-ranging: from faster, lower-cost trials to higher data quality.

The clinical environment is changing rapidly and simultaneously becoming more 
complex: the rise of personalized medicine has led to increasingly complex 
protocols; trials today are more often targeted at smaller patient populations that 
are also harder to find, while competition for sites and patients is becoming ever 
more fierce; meanwhile, continuing globalization of clinical operations requires a 
coordinated effort across countries, meanwhile, clinical operations continue to 
globalize, requiring a coordinated effort across countries. (1), (2)

Pharma drug development cycle and success rates in clinical trials
It takes up to 15 years and an average total R&D expenditure of 1.5–2 billion USD 
to bring a single new drug to the market. About half of this investment is spent on 
clinical trials, with Phase III trials being the most complex and most expensive. Phase 
III trials compare a new drug to the standard-of-care drug. Every patient in a phase 
III study is watched closely. The study will be stopped early if the side effects of the 
new drug are too severe or if one group has much better results. Phase III clinical 
trials are often needed before the FDA will approve the use of a new drug for the 
general public.

Probabilities of success for compounds to proceed through the clinical trial stages 
vary from phase to phase, and lead to a situation where only one of 10 compounds 
entering clinical trials advances to FDA approval. 

1. Stefan Harrer, Pratik Shah, Bhavna 
Antony, Jianying Hu Trends in 
Pharmacological Sciences (2019) Artificial 
Intelligence for Clinical Trial Design.

2. Cell Press. (2019). Review evaluates 
how AI could boost the success of clinical 
trials. ScienceDaily. 

High clinical trial failure rates are one 
major cause for the prevailing inefficiency 
of the drug development cycle. Against 
this backdrop, then, it is no surprise 
that the execution of clinical trials has 
become increasingly challenging.

https://linkinghub.elsevier.com/retrieve/pii/S0165614719301300
http://www.sciencedaily.com/releases/2019/07/190717142716.htm
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Figure 1 | The Pharma Drug 
Development Cycle

PHARMA DRUG 
DEVELOPMENT CYCLE

COMPOUND SUCCESS 
RATES FOR CLINICAL TRIALS
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1.2 Clinical Trials R&D

Artificial Intelligence (AI) and machine learning, when combined with big data, 
has the potential to greatly improve the clinical trial process. Hidden signals within 
vast pools of Real-World Data may only be found when processed by advanced 
AI algorithms. There are many areas within clinical trials where these insights may 
drive change. With the ability to process and analyse large pools of data, AI has the 
potential to identify potential risks in the clinical development process and highlight 
them early.

Figure 2 | AI assistance in the 
drug development process

Gene-disease mapping

Mutation/ expression analysis Biometric discovery Real World Evidence

Enrolment & retention

Site selection

Protocol design Regulatory submission HEOR

PharmacovigilanceTarget ID/selection

Toxicity analysis & prediction

Research Drug 
discovery Pre-clinical Phase1

clinical trials
Phase 2

clinical trials
Phase 3

clinical trials
Regulatory

review Manufacture Post marketing 
surveillance

AI also has applications for recruiting clinical trial patients. This processing can be difficult and time-consuming for investigating 
companies such as CRO and the patient. According to a White House briefing only 3 percent of cancer patients in the US are 
enrolled in clinical trials. A Cognizant report on recruitment forecasts estimated that 80 percent of clinical trials fail to meet 
enrolment timelines and one third of Phase III study terminations are due to recruitment issues. The disruptive potential of digital 
technology could drive the most value in the pharmaceutical industry in the future. Pharma companies are planning to start or 
have already started experimenting with Artificial Intelligence (AI), mobile health (mHealth), Big Data, wearable health-tracking 
technologies, internet of things and remote wireless monitoring. An overview of clinical guidelines reforms is been provided to 
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show how regulatory affect the clinical trials cost and duration. How innovative 
clinical trials has solved those problems. This time is which relationship management 
is crucial. In the annual Views from the C-Suite survey, company leaders, investors 
are asked to assess what they see as the leading opportunities and challenges in 
the global business operating environment of clinical trials over the next 12 months. 
Essentially, clinical trials are research studies which seek to determine if a medical 
treatment or device is safe and effective for humans. While the pharmaceutical drug 
industry has experienced some fluctuations, it remains a profitable market. Global 
prescription drug expenditures are estimated to reach nearly 1.5 trillion dollars by 
2021 according to Quintiles IMS Holding. (3)

1.2.1 Success rate of clinical development stages

3. Results healthcare. (2019) CRO Sector 
M & A drivers and market trends. 

Figure 3. R&D Composite Success 
Rate and Average Phase Success 
Rates Phase I to Filing, 2008−2018.

https://resultshealthcare.com/
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4. 5. IQVIA. The Changing Landscape of 
Research and Development. Innovation, 
Drivers of Change, and Evolution of 
Clinical Trial Productivity. (2019). 

Figure 4. Infectious disease 
and endocrinology trials will 
be impacted more slowly 
by trends.

The composite success rate of clinical development stages from Phase I trials to 
regulatory submission fell to 11.4 percent in 2018, down from 14.4 percent in 2017. 
The success rates for Phase I and Phase III trials both fell by about 7.5 percent 
while Phase II improved by less than 1 percent. Composite success rates fluctuated 
over the past decade, with 2015 an exceptional year where the rate exceeded 22 
percent. The composite success rate for 2018 was also well below the average of 
14 percent for the prior ten years (2008−2017) in part due to drops in success 
of Phase III and Phase I trials.  The mix of drug types under development and the 
number of drugs per therapy area changed during the past decade shifting toward 
oncology, biologic and specialty drugs, in which the success rates for oncology is 
slightly lower than for research overall. (4)

1.2.2 Complex trials by therapeutic area and its impact (5)

Trend Timing by Therapy Area in Year

Respiratory

Immune
System

GI/ NASH

Neurology

Oncology
Cardiovascular Rare 

Diseases
Vaccine Infectious 

Disease

Endocrinology

https://www.healthindustryhub.com.au/wp-content/uploads/2019/05/the-changing-landscape-of-research-and-development.pdf
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Average 
Percent Change 
in Productivity 
per Therapy 
Area from 
2018 to 2023 
as a Result of 
Trends

1.2.3 Oncology and neurology trials (6)

Oncology will see the largest percentage increase in productivity of any therapy area, 
while both respiratory and immune system trials will see decreases in productivity. 
Infectious disease and endocrinology are also predicted to be among the top five in 
terms of absolute impact to productivity, however, their starting productivity values 
are higher. Oncology, neurology, rare disease and cardiovascular trials will see the 
most significant increases in productivity on a percent basis over the next five years.
Oncology will be transformed by the development of patient pools that will 
accelerate trial recruitment and biomarkers, which will improve success rates. 
Neurology trials will see the most significant impact from digital health, followed by 
biomarkers and regulatory changes. Respiratory will only see positive effects from 
RWD and predictive analytics both derived from the growth in the use of big data 
and its analysis but is otherwise seeing declines. (7)

6. 7. Ibid 5

Figure 5. Oncology and neurology trials will see approximately 30 
percent or greater improvements in productivity over the next five 
years.

https://www.healthindustryhub.com.au/wp-content/uploads/2019/05/the-changing-landscape-of-research-and-development.pdf
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