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Abstract
The “Right-to-Try” experimental drugs act passed by Donald Trump in 2018 provides an opportunity of early access
to experimental drugs for the treatment of life-threatening diseases and a potential boon to many young and
under-capitalized biotechnology or pharmaceutical companies. The pros and cons of experimental drugs, including
a number of “cutting edge” scientific, clinical, and a number of synergistic approaches such as artificial intelligence,
machine learning, big data, data refineries, electronic health records, data driven clinical decisions and risk mitigation
are reviewed.
Keywords: “Right-to-Try” experimental drugs, Precision medicine, EHR, Artificial intelligence, Machine learning,
Panomics, RWD, RWE, caTrip and caBIG
Background
Over a century ago, most medications were the “wild
west” with alleged therapeutic benefits. Most such medications sold to the public offered negligible or no evidence-based therapeutic efficacy and safety to the patient
at large, except the “placebo benefit”—and hope—at the
best. The drugs were unregulated and sold to the public
in the USA and many parts of the world. To protect the
public against the sale of misbranded, mislabeled and/
or adulterated foods and drugs, the US in 1906 enacted
[1] the “Pure Food and Drug Act” and this resulted in the
establishment of the federal agency, the Food and Drug
Administration (FDA).
Historical overview
The “Right-to-Try” experimental drugs, however, originated [2–4] from the Abigail Alliance for Better Access
to Developmental Drugs versus von Eschenbach. Due to
Abigail’s high expression of EGFR, her oncologist recommended Abigail for her terminal head and neck cancer to try an investigational EGFR-targeted drug, C222
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(Erbitux), which was then undergoing clinical trial for the
treatment of colorectal cancer. Due to her ineligibility to
participate in the clinical trials and denial by the FDA,
Abigail’s father, Frank Burroughs sued the FDA in 2003
for access to the experimental drug, Erbitux, on the pretext that an investigational drug by terminally ill patients
after phase I approval was a constitutional right. Abigail’s
tragic story was one of the primary precursors and a “catalyst” that inspired patients and non-patients, including
advocacy groups for access to unapproved therapies by
the FDA.
In May 2018, President Donald Trump signed the
“Right-to-Try” Act [5]. The legislation overcame many
of the regulatory barriers, limited the risks to the sponsor while implementation of the act inherently burdened
the sponsor. The “Right-to-Try” legislation is in essence
a derivative of the Expanded Access Programs (EAPs).
Advocates such as patients, families, friends and advocacy groups of the “Right-to-Try” legislation argue that
the legislation is in line within the pre-existing framework of EAPs and that the legislation: (i) provides a
“streamlined” avenue for making eligible drugs available
to eligible patients with no other options; (ii) it increases
patient’s engagement; (iii) it is a patient’s journey of selfactualization; (iv) it empowers the patient about his or
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her own health, well-being and quality of life; (v) it provides optimism and access to novel interventions with
potential therapeutic benefits that may prolong life and
improve quality of life; and (vi) the patient can be treated
in the USA with valuable family time, more comfort and
fewer risks than being treated overseas. The critics, on
the other hand, argue: (i) there is an inherent safety risk
that may potentially cause more harm to the patient or
even death than the benefit because the experimental
drug did not undergo rigorous testing; (ii) there is a lack
of oversight by the FDA, except posting of the consolidated annual summary report; (iii) the patient in most
cases has limited understanding of the informed consent
due to complexity and confusion of the medical terminology used in the consent form; (iv) there are therapeutic misconceptions combined with high expectations and
optimism by the patient; (v) there is potentially a considerable financial burden by the patient or the patient’s
family because payors currently do not provide coverage and deny hospice care; (vi) there is a potential loss of
trust in the regulatory agency, the sponsor and the health
care provider; and (vii) there is a liability “immunity” for
the health-care provider, including the drug sponsor for
potential negative outcomes of the treatment unless the
medical provider and the sponsor were engaged in “gross
negligence, reckless or “wilful misconduct.”
Some of the major inherent limitations and often overlooked about the “Right-to-Try” experimental drugs are:
(i) patient’s vulnerability due to lack of oversight by the
FDA; (ii) there is a lack of clinical study protocol, including the lack of sufficient statistical power to detect the
intended effect(s); (iii) the information is collected in
a “piece-meal”; and (iv) a lack of systematic reporting
about efficacy and the safety of the experimental drug
that may potentially result in limited information for the
health and safety of the public. Some of these issues may
be addressed and resolved by utilizing EHR systems. EHR
systems are maintained by health care providers and
health care organizations for delivering patient care. EHR
systems can thus easily lend themselves for integrating
real-time electronic health care information about the
patient across multiple health care providers.
One of the most important considerations and occasionally overlooked is comorbidity; it is quite common
among cancer patients and it can potentially affect the
treatment outcome, worsen the adverse effects due to
polypharmacy and may even shorten the life. The prognosis of patients with comorbidity is often poor survival
combined with poor quality of life and higher financial
costs. The use of experimental drugs in patients with
morbidity may thus be risky or limited unless the experimental drug has gone through further rigorous testing
and/or the experimental drug is paired synergistically
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with an FDA-approved drug and appropriate tools are
employed for monitoring efficacy and safety of the therapy. Treatment of metastatic cancer patients with comorbidity using experimental drugs would be even more
challenging and riskier with many implications that may
warrant further considerations that are in the best interest of the patient’s health, well-being and life, including
additional financial burden.

The “landscape, the ecosystem and the dynamics”
The implications of ethics, law, regulations, government
policies, constitutional rights by terminal ill patients,
patient advocacy groups, including stakeholders about
the pros and cons echoed through the “ecosystem” of
early access to investigational drugs. Under the “Rightto-Try” legislation, the eligibility to participate include:
(i) the patient must have been diagnosed with a debilitating or life-threatening disease; (ii) the patient must have
failed all standard of care treatments; (iii) the experimental or the investigational drug must have completed
at least phase 1 trial; (iv) the patient must have signed
an informed consent [6]; and (vi) the pharmaceutical company must be able to provide the experimental
drug to the patient. Due to the potentially negative outcome about the therapeutic efficacy combined with the
safety issues, most sponsors developing medications for
life-threatening diseases have had reservations about
participating in expanded access or the “Right-to-Try”
programs. To de-risk the potential negative outcomes
and the implications combined with an opportunity to
target a much larger number of patients than to a few eligible patients under the early access programs, the sponsors’ primary goal has been to have full FDA approval of
the drug. The drug approval process, of course, is lengthy
and highly risky due to potential clinical trial failures
along each step of the approval process. It is an expensive
process—currently, estimated to be between US$ 1.9–2.5
billion [7, 8].
On the other hand, China for almost two decades
approved a number of experimental drugs. From 2003 to
2005, the SFDA approved H101, experimental oncolytic
viral therapy for head and neck cancer, an angiogenic
Endostar inhibitor for treating non-small cell lung cancer
and Gendicine for treating head and neck cancer [9–11].
However, in December, 2019, the Drug Administration
Law (DAL) by the SFDA came into effect [12]. The DAL
is likely to have an impact on experimental drugs because
it addresses several issues such as public health concerns,
drug innovation, drug safety and drug accessibility. In
the “wake” of the recent epidemics such as Ebola, MERS
caused by coronavirus (MERS-CoV) and more recently
the outbreak of the coronavirus, SARS-CoV2 in 2019–
2020, the use of “emergency drugs and compassionate
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use of experiential drugs” may warrant further considerations and the options available in an epidemic or a pandemic. Gilead Sciences’ experimental drug (at the time
of writing), remdesivir, is one of the most promising drug
candidates that may be effective against SARS-CoV2. The
drug exhibits broad-spectrum antiviral activity against
a number of RNA viruses including the Ebola virus by
interfering with the viral polymerase enzyme. Remdesivir is currently being used as an “emergency experimental
drug” on compassionate basis while randomized controlled studies are underway [13].
The risks and benefits of phase 1 oncology trials from
1991 to 2002 have been reviewed [14] involving a total of
460 trials and 11,935 participants. The participants were
tested for toxicity and 10,402 participants were assessed
for therapeutic efficacy. The overall response rate was
reported to be 10.6% with considerable variations among
trials. The classic phase 1 trials using single investigational chemotherapeutic drug represented 20% of the trials with a response rate of 4.4%. On the other hand, the
trials that included at least one FDA-approved anticancer
drug consisted of 46.3% of the trials and the response rate
was 17.8%. The overall death due to toxicity was found to
be 0.49%. The above study demonstrated the value and
merits such as higher efficacy and safety due to a lower
death rate if the investigational drug is combined with
at least one FDA-approved anticancer drug. Some of the
most recently phase 1/II completed studies (at the time of
writing) are exemplified in Table 1 [15] and the drugs are
potential experimental drug candidates.

Integrative synergistic approaches
Some of the most emerging and promising tools being
developed and increasingly being used in the health
care-related sectors include data warehouse, that is a
repository of historical data from data warehouses to
data refineries for refining the crude data dubbed as the
“oil of the digital era” into valuable data all the way from
research to clinical use [16, 17]. Because the data in the
raw form is enormous, complex, lacks structure and
standardization combined with interoperability issues,
compliance issues and ethical challenges, the data refineries are envisioned to bridge the gap for refining and
distilling the data on its journey from research to clinical utility for the benefits of the patients, including the
stakeholders.
To navigate the costly and complex landscape of therapeutic drugs from basic research to clinical use hinges
on integrating multi-disciplinary approaches. Because
of different goals of the stakeholders, it has been historically challenging to strike a common chord that resonates
across the whole ecosystem. Over the last few years, there
has been a paradigm shift due to many factors such as the
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Table 1 Example of anti-cancer drugs phase I/II completed
studies
Disease or conditions

Interventions

Colorectal cancer

Drug: Capecitabine and Aflibercept

Metastatic breast cancer

Drug: Tivozanib (AV-951) + paclitaxel

Bladder cancer

Biological: Vesigenurtaclel-1 (HS-410)
Biological: Placebo
Biological: BCG

Ovarian cancer
Primary peritoneal

Drug: Pemetrexed—Phase 1
Drug: Carboplatin—Phase 1
Drug: Pemetrexed—Phase 2
Drug: Carboplatin—Phase 2

Non-small cell lung cancer

Drug: Pazopanib
Drug: Paclitaxel

Non small lung cancer

Drug: Pemetrexed
Drug: Cisplatin
Drug: Rabusertib (LY2603618)

Pancreatic cancer

Drug: Vantictumab (OMP-18RS)
Drug: Nab-paclitaxel
Drug: Gemcitabine

high cost of drug development, lengthy approval process, closer collaborations between academia and industries, integration of emerging technologies such as digital
health, telehealth and wearables, gene editing, including
big data, funding, education, and changes in government
policies. The health benefits of panomics (genomics,
proteomics, transcriptomics, metabolomics, epigenomics, ionomics and microbiomics) and the increasing use
of panomics in personalizing medicine are emerging and
promising in the treatment of diseases such as cancer,
cardiovascular and gastrointestinal disorders [18, 19].
The integral role of “gut” microbiome in health and in
treating many diseases, including cancer is beginning to
emerge as demonstrated by immune checkpoint inhibitor therapy [20, 21]. While panomics addresses many of
the precision medicine treatment benefits, it falls short
in addressing issues such as the multi-morbidity, impact
of the disease on the patients’ lives, their adaptability to
the disease or other existing diseases, their family, their
social life and their community life. Personomics is thus
envisioned to bridge the gap between panomics and the
patients’ personal or an individual’s circumstances [22].
This “echoes” with the words of Sir William Osler: “the
good physician treats the disease; the great physician
treats the patient who has the disease” [23].
The Precision Medicine Initiative (PMI) launched
in 2015 [24] has been building to a “crescendo” and
its impact on drug development, clinical trials and in
personalizing the treatment for therapeutic efficacy,
maximum safety, higher durable response, longevity
and higher quality of life is emerging. Over the last few
years, the FDA has emphasized the use of real-world
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data (RWD) and real-world evidence (RWE) to modernize clinical trials, an advancement made possible by the
21st Century Cures Act [25, 26]. With real-world data
and real-evidence, researchers will be able to go beyond
the scope of traditional trials, transition to a “hybrid” trial
that is dynamic, providing insights from information collected in clinical care. As an example, the FDA in April
2019 approved a supplemental New Drug Application
based on data extracted from EHR and post-marketing
reports of the real-world use of Pfizer’s drug, IBRANCE
(Palbociclib) to expand the indication for in combination
with Fulvestrant to include men with hormone receptor positive (HR+), human EGFR 2 negative (HER2−)
advanced or metastatic breast cancer, for the treatment
of breast cancer in men [27, 28]. The former FDA Commissioner, Dr. Scott Gottlieb stated [29]: “the EHRs and
other data sources, paired with advances in machine
learning, will be crucial for architecting the next generation of successful clinical trials.
To address many of the challenges of implementing genomics medicine for routine use, the NIH funded
IGNITE Network with the goals of integrating genomic
data into EHR [30]. The IGNITE Network deploys plethoric “tools” for “Point-of-Care Decisions”, genetic
markers for disease risk prediction including prevention, tools about family history data, pharmacogenomics data and refinement of disease diagnosis. Similarly,
IBM Watson Health in collaboration with Brigham and
Women Hospital and Vanderbilt University Medical
Center has been pursuing the use of artificial intelligence
for supporting precision medicine, to enhance patient
safety, to nurture health equity, to expand and improve
EHR usability [31]. Furthermore, the Watson Studio and
Watson Knowledge Catalog has the data refinery tool for
processing and transforming large amounts of raw data
into valuable and clinical useful information for analytics. Several governments across the world, organizations,
academia and institutes have created open access networks such as the Cancer Biomedical Informatics Grid
(caBIG) and the Cancer Translational Research Informatics Grid (caTrip) for the caBIG project with a focus and a
mission about driving translational research and improving the patient outcome by linking network of researchers, patients and physicians [32]. Similarly government
and non-government sponsored programs have been
established and they have been mushrooming globally
such as the ICPerMed and the ECMC in the UK that support biotech and pharmaceutical companies to develop
drugs in oncology through strategic partnerships [33].
Examples of programs in the USA include: the National
Center for Advancing Translational Sciences (NCATS)
at the National Institutes of Health (NIH), the NCIMATCH, a precision medicine cancer treatment clinical
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trial that is co-led by National Cancer Institute (NCI) and
the ECOG-ACRIN Cancer Research Group. In the NCIMATCH trial, patients received therapy based on the
genetic changes found in their tumor as exemplified by
the results from Arm H of the study demonstrated that
treatment with a “cocktail” of dabrafenib and trametinib,
designed to target cancers that have specific BRAF gene
mutations, was effective in a trial of 35 patients having 17
distinct tumor types [34]. Most recently, the studies [35]
published by the Pan-cancer Analysis of Whole Genome
(PCAWG) consortium involving whole genome sequencing of 2658 cancer genomes demonstrated new information about cancer drivers from 38 tumor types and
identified potentially new targets for precision medicine.
The exploitation of such tools for the “Right-to-Try”
experimental drugs in treating life threatening diseases such as cancer will most likely favor the outcome
and mitigate the negative outcomes associated with the
clinical use of experimental drugs. The outcome using
experimental drug has the potential to be more favorable if combined (“cock-tail”) with an FDA-approved drug.
Some of the other approaches include implementation of
programs and policies that incorporate the interests of
patients such as education, understanding of risks, second opinion about the therapy, expectations and costs
due to potential complications, education of physicians
about precision medicine and emerging tools, dosing,
the use of EHR, systematic reporting of results that may
be important for public health and safety. The sponsor
should provide transparency and immediate notifications to the physician including the FDA about safety
issues during the drug development stage and any manufacturing or supply issues. Due to the complexity of
the informed consent form and lack of oversight by the
FDA, it is important that an independent or a neutral
body such as an IRB or an ethics committee is engaged in
reviewing the consent procedures. The positive outcome
of the treatment results will thus be a potential boon to
young biotech and pharmaceutical companies facing the
“valley of death” syndrome, struggling to raise funding or
looking for partnerships or trying to build trust and credibility. Furthermore, a positive outcome has the potential
to spawn new ventures or opportunities such as veterinary oncology and “outpatient” clinics.
It is envisioned that the use of new tools encompassing electronic medical records, personalized medicine,
data refineries, artificial intelligence and machine learning, further testing of drugs, including adjuvant therapies or “cocktail” of drugs will favor the outcome of
experimental drugs and may pave the way for indication
expansion as exemplified by IBRANCE. Furthermore,
the use of such tools are expected to: (i) accelerate drug
development time; (ii) reduce drug development cost;
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(iii) lower the cost of drugs; (iv) improve the durable
response; (v) reduce adverse effects such as hepato-and
cardio-toxicity; (vi) improve longevity and quality of
life of the patient.
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Conclusion
The progress made on several fronts in healthcare and
the concerted efforts by the stakeholders, including the
integral role of agencies such as World Health Organization (WHO) and Global Health Council (GHC) over the
last few decades for the treatment of diseases, patient and
public engagements, the role of healthcare practitioners,
the role of education, data ownership, data sharing, transparency, privacy, ethics, standardization across the multiindustries, regulations, compliance, funding of programs,
payment by medical insurance companies, including
global policy development and implementation currently
present limited opportunities and many challenges for
the “Right-to-Try” experimental drugs for the treatment
of life-threatening diseases. The “Right-to-Try” experimental drug is nevertheless a major “milestone” along the
journey and its full impact on treating life-threatening
diseases such as cancer and infectious diseases such as
COVID-19 remain to be seen. One of the biggest impacts
of emergency use of experimental drugs and compassionate drugs or “repurposing” of drugs is unfolding during
the current coronavirus pandemic crisis.
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