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Quickly developed therapeutic, prophylactic, and vaccine treatments will be essential to defeat
the COVID-19 pandemic. Standard regulatory and development protocols typically yield drug
development in 6 to 11 years. However, experimental vaccines and prophylactics against COVID-
19 are in development and currently in trials, making deployment after safety trials feasible within
months. Though efficacy of these treatments is uncertain, with probability of success, on average,
at just 16 percent, efficacy can still be tested in real-world settings by adopting an approach that
allows patients to begin drug treatments earlier in the regulatory process.

After phase I trials have been completed and data have been gathered, an expert committee should
be convened to advise on the risk, benefit, and chance of success of the novel agent with a view
toward distribution to the public through patient choice. There is limited downside risk and a
good chance of a positive outcome with this approach. The US Food and Drug Administration
(FDA) has the authority to approve pharmaceuticals requiring further trials, but the success of this
approach will depend on coordination between sponsoring research organizations, trial designers,
and regulators. International pharmaceutical regulators, such as those in the United Kingdom,
Europe, or Japan, can also adopt this approach.

At this point, a clear indication of regulators’ openness to this approach would provide certainty
for organizations and accelerate development of possible vaccines and treatments. When adjust-
ing for probability, this approach may save hundreds of thousands of lives in the United States
and more globally.

This special edition policy brief is intended to promote effective ideas among key decision-makers in response to the COVID-19
pandemic. It has been internally reviewed but not peer reviewed.

For more information, contact the Mercatus media team at 703-993-9967 or media@mercatus.gmu.edu.
The views presented in this document do not represent official positions of the Mercatus Center or George Mason University.



Figure 1. Typical Pharmaceutical Drug Development Timelines
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Note: Although the range of 6 to 11 years is typical, these timelines have on occasion been shorter; for instance, imatinib, a cancer drug, went
from a 1998 clinical trial start to a 2001 approval in record time.

Sources: Adapted from Bartley Madden, Free to Choose Medicine: Better Drugs Sooner at Lower Cost, 3rd ed. (Arlington Heights, IL: Heartland
Institute, 2018); and Joseph A. DiMasi, Harry G. Grabowski, and Ronald W. Hansen, “Innovation in the Pharmaceutical Industry: New Estimates of
R&D Costs,” Journal of Health Economics 47 (2016): 20-33.

BACKGROUND
On average, it takes between 6 and 11 years, from phase I to approval, to develop a new drug (see
figure 1).!

Part of what makes this process so lengthy is the regulatory burden of proving safety and then
efficacy to the standard of random controlled trials, preferably in a double-blind format.

Critics of this process include (separately) Peter Thiel and Bartley Madden,? among others. Mad-
den has suggested that the regulatory pathway can be eased by allowing access to pharmaceuticals
for patients earlier in the process. Madden calls this a dual-tracking process, with a patient free-
to-choose track at phase II. The idea extends concepts present in the Right to Try Act (2018),?
though the act only applies to patients who have a life-threatening illness. This brief builds on
these ideas specifically to deal with the challenges of COVID-19.

CURRENT EXPERIMENTAL TREATMENTS, PROPHYLAXIS, AND VACCINES

There are several proposed therapeutics currently in trial for COVID-19. These agents are for (1)
drugs currently approved for other indications and targeted at COVID-19 directly (e.g., chloro-
quine, baricitinib, ruxolitinib), (2) drugs currently not approved for any indication (e.g., remdesi-
vir), and (3) drugs targeted at fatal complications of COVID-19 (e.g., tocilizumab).* There are also
therapeutics derived from plasma sources. The World Health Organization (WHO) has detailed
over 20 therapies in the first category.®

There are also several experimental vaccines in development, of which at least one—mRNA-1273—
was, as of March 16, 2020, already in phase I safety trials.® This phase I study will provide impor-
tant data on the safety and immunogenicity of mRNA-1273. Immunogenicity means the ability
of the vaccine to induce an immune response in participants. The open-label trial is expected to
enroll 45 healthy adult volunteers ages 18 to 55 over approximately six weeks. There are at least
two experimental prophylactic therapeutic regimes in process, one based on developing manu-
factured antibodies and one using plasma-derived antibodies from patients’ blood.”
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PROPOSALS

There are two sets of proposals being considered, one for approved drugs in non-COVID-19
indications and another for unapproved treatments and vaccines. Trials should start now for
already-approved drugs. If the originating companies are reluctant, either because the drugs have
limited commercial value (e.g., chloroquine is generic) or because the commercial value of the
drugis uncertain, (e.g ., baricitinib, ruxulitnib),® then the government should pay for the trials and
forward-buy the drug on trial success. This policy of “advanced market commitment” has been
successful in incentivizing research and development for combating diseases common in low-
income countries.” According to the National Institutes of Health’s clinicaltrials.gov database,
as of early March, only two therapeutic trials are running in the United States, remdesivir and
mRNA-1273, and none are running in the United Kingdom. While product is available for most
of the drugs on the list that the WHO has detailed as possible treatments, trials of these drugs
are lacking. Regulators should allow compassionate use.

While treatment is important, prophylaxis through vaccines is arguably even more important. In
the US, the FDA is responsible for vaccine development regulation enforcement. The FDA typi-
cally requires a biopharmaceutical company to complete the following steps in the development
of a new vaccine:

—

Investigational New Drug application
Pre-licensure vaccine clinical trials
Biologics License Application

Inspection of the manufacturing facility

SR

Presentation of findings to the FDA’s Vaccines and Related Biological Products Advisory
Committee (VRBPAC)

6. Usability testing of product labeling

For a US biopharmaceutical company, there are typically six stages in vaccine development:

1. Exploratory stage

2. Pre-clinical stage

3. Clinical development

4. Regulatory review and approval
5. Manufacturing

6. Quality control

The clinical development stage is a three-phase process. During phase I, small groups of people
receive the trial vaccine as a test for safety. In phase I, the clinical study is expanded and the vac-
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cine is given to people who have characteristics such as age and physical health similar to those
for whom the new vaccine is intended. In phase III, the vaccine is given to thousands of people
and tested for efficacy and safety. Many vaccines continue to phase IV, consisting of formal, ongo-
ing studies after the vaccine has been approved and licensed.!

A typical vaccine, when it has passed phase I, has a 16 percent chance of making it to the commercial
market (see table 1). The vaccine still has risk from further safety, efficacy and regulatory hurdles."

This brief proposes, in line with arguments made by Madden, that once the phase I safety trial
has been completed, the government and an expert committee should make an assessment of the
likelihood of success, risk, and benefit. (This group could be convened by the FDA, similar to cur-
rent FDA committee meetings, or take another form.) Based on this assessment, the government
might wish to offer the vaccine to high-risk populations, such as the over-65 population or front-
line healthcare workers, and allow an informed public to make a choice based on the available
data and science.

Even if the assessment of the vaccine at this stage is only the typical 16 percent chance of success,
if safety downsides are considered limited, earlier dissemination of the vaccine would equate to
a potential probability-adjusted 220,000 US lives saved, if the projected scenario of 1.4 million
deaths proves accurate (17 percent of the older-than-65 US population = 55 million, 50 percent
infection rate = 27 million, and 5 percent crude death rate = 1.375 million).

Manufacturing of the vaccine would have to scale up considerably in Q2 2020, but with investment
and dedication, it should be possible for commercial organizations to succeed.

A similar strategy can be developed for different vaccine programs running in parallel. This idea
could also extend to the development of prophylactic antibody treatments, which are expected
to enter phase I trials in Q3 2020."2 These phase I trials could produce data by early 2021, and a
similar expert committee could assess the data then. A typical biological success rate is 11 percent

Table 1. Average Success Rates for Drugs by Type (2006-2015)

APPLICATION TO
PHASE | TO APPROVAL PHASE Il TO APPROVAL PHASE 111 TO APPROVAL APPROVAL

LIKELIHOOD

OF APPROVAL LOA (N) PHASE LOA LOA (N) PHASE LOA LOA (N) PHASE LOA LOA (N) PHASE LOA
NME 5,858 6.2% 3,622 10.1% 1,140 38.0% 409 78.0%
Biologic 2,277 11.5% 1,395 17.4% 512 50.6% 199 88.4%
Non-NME 1,524 22.6% 1,210 32.2% 804 66.8% 406 90.4%
Vaccine 238 16.2% 143 24.4% 67 74.3% 32 100.0%

Note: The table shows phase transition success rates and likelihood of approval (LOA) by drug type and class per the FDA’s classifications and
vaccines. Phase LOA is the probability of FDA approval for drugs in a given phase of development. NME = New Molecular Entity. Biologic =
biological molecules (as opposed to chemical small molecules).

Source: Biotechnology Innovation Organization (BIO) industry analysis.
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after phase I,"® which would still result in a probability-adjusted hundreds of thousands of lives
saved. This treatment may be more expensive but still within a $10 billion budget.

This brief focuses on the United States, as the United States has alarge population and the resources
to enact these proposals. Similar ideas, however, could be enacted in Europe, Japan, the United
Kingdom, and other jurisdictions that have similar regulatory frameworks.

RISKS AND TRADEOFFS

There may be further safety risks that a phase I trial would not assess. Multiple phase I trials
would improve the statistical insights into the data. These insights can be discussed by the expert
committee, and individuals can make their own choice based on the best available data. It may
turn out that the vaccine is ineffective, which may alter patient behaviors. These risk assessments
can be determined by the appropriate scientists and policymakers. A moral philosopher or ethics
expert as well as representatives of the general public may be allowed on the committee. There
are precedents for using a Compassionate Use Advisory Committee model.*

All pharmaceutical agents have benefit and risk. This author notes that pharmaceutical regulators
have been under intense pressure from antivaccination campaigners. Furthermore, drug regula-
tors suffer from a principal-agent challenge. In ordinary times, regulators take much of the blame
for safety problems but receive little of the credit for positive lifesaving outcomes. As a result, regu-
lators (the agents) may become more risk-averse than the informed general public (the principals).

One argument in favor of regulation is that knowing whether drugs are safe and effective is some-
thing far beyond the common knowledge of patients.” For typical diseases in ordinary times, this
reasoning might hold much weight. However, in the face of an extraordinary medical need and a
pressing timeline, the balance of risk and reward is different. Therefore, an exception should be
made for a potential COVID-19 vaccine or prophylactic.

Money will need to be spent. A rough, back-of-the-envelope estimate of $1 billion to $2 billion per
vaccine candidate is not unreasonable, but there will be innovation knowledge and manufactur-
ing assets built with this investment, regardless of success. Given the likely scale of the economic
damage, ranging in the hundreds of billions to the trillions of US dollars (based on simply cutting
2 percent of global GDP or more), the investment tradeoff is favorable.

BOLD MEASURES FOR DIFFICULT TIMES

Government should, in collaboration with pharmaceutical companies and researchers, consider
accelerated regulation and trial design for novel agents against COVID-19. The data for any vac-
cine or therapeutic should be assessed after phase I, and based on that assessment, it should be
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considered a patient choice to take the experimental agent. At 16 percent probability of efficacy
after phase I, a vaccine would save, adjusting for probability, potentially hundreds of thousands
of lives with limited downside risks.
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