
 

COVID vaccine trials were a triumph, so let's
do it again for antibiotics
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The triumph of COVID-19 vaccine development and the discovery of
effective treatments was only possible because of the unprecedented
coordination of clinical trials. A process of testing—that often lasts over
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a decade—was compressed into less than nine months. This should now
be the model for other major planetary health crises—namely,
antimicrobial resistance (AMR).

To stay ahead of, and rapidly respond to, non-viral microbial threats, we
believe it is time for a new forward-looking clinical trials infrastructure.
A network of public clinical trials institutes could permanently connect
pre-clinical academic ingenuity with the best of post-clinical commercial
savvy and replenish the empty pipeline for new antibiotics. Action is
urgently needed. That was the conclusion of a study we conducted with 
Adam Roberts, at the Liverpool School of Tropical Medicine, and 
Andrew Singer, at the UK Center for Ecology and Hydrology, which we 
recently posted on the SocArvix server.

AMR—the natural process whereby bacteria adapt to resist the
antibiotics used to control them—poses a grave threat to global health
and food production systems. Tens of thousands of people are already
dying and many more are suffering from infections that were once
treatable, and the problem is growing quickly.

Part of the solution lies in taking better care of the antibiotics we already
have at our disposal. Every time an antibiotic is used, it creates an 
evolutionary advantage for bacteria that can withstand its effects. Over
time, this leads to a resistant bacterial population. So antibiotics are a
time-limited resource that must be used sparingly.

Bacteria have evolved resistance to every antibiotic ever developed. For
example, it took just six years for resistance to penicillin, the first
antibiotic, to become widespread in British hospitals.

The other part of the solution lies in stimulating the antibiotic research
and development pipeline for new antibiotics.
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https://www.nature.com/articles/d41586-020-03626-1
https://medicalxpress.com/tags/trials/
https://www.lstmed.ac.uk/about/people/dr-adam-roberts
https://www.ceh.ac.uk/staff/andrew-singer
https://osf.io/preprints/socarxiv/vp8mj/
https://gh.bmj.com/content/5/9/e003091
https://gh.bmj.com/content/5/9/e003091
https://www.cdc.gov/drugresistance/pdf/threats-report/2019-ar-threats-report-508.pdf
https://resistancemap.cddep.org/index.php
https://microbiologysociety.org/publication/briefing/antimicrobial-resistance-explainer.html
https://www.gov.uk/government/publications/health-matters-antimicrobial-resistance/health-matters-antimicrobial-resistance
https://www.pewtrusts.org/en/research-and-analysis/issue-briefs/2020/04/tracking-the-global-pipeline-of-antibiotics-in-development


 

Luring investors

But there are well-known economic barriers to commercial antibiotic
research and development. The most important is that research, trials
and licensing of new drugs is expensive—but new antibiotics yield less
profit than drugs for cancer or chronic conditions and need to be
protected from overuse to prevent resistance.
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There is also no guarantee that investing in a promising compound that
was discovered during pre-clinical research will translate into a viable
drug. Currently, around 95% of promising pre-clinical compounds that
enter human trials do not make it through the so-called "valley of death"
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https://www.reactgroup.org/wp-content/uploads/2021/03/ReAct-Report-Ensuring-sustainable-access-to-effective-antibiotics-for-everyone-everywhere-How-to-address-the-global-crisis-in-antibiotic-Research-and-Development-March-2021.pdf
https://sciencex.com/help/ai-disclaimer/
https://medicalxpress.com/tags/human+trials/
https://transmedcomms.biomedcentral.com/articles/10.1186/s41231-019-0050-7


 

of clinical trials to regulatory approval.

This is because some compounds show little or no effect, others have
side-effects, and some developers are unable to attract and sustain the
levels of investment that are necessary to finance expensive clinical
trials, which can take over 13 years. Many more research projects fail
before they even get tested in humans.

Faced with so many risks and less attractive profit outlooks than with
other drugs, why would any commercial developer invest in antibiotic
research?

To lure commercial investors back into the fold, Britain, the US and the
EU have invested more than US$1.5 billion of public money to subsidize
early-stage research and increase the financial yield of antibiotics that 
make it through trials.

At the recent G7 meeting, the UK tried to promote a so-called antibiotic
subscription model, which it had implemented in 2020. Similar to
Netflix, governments would no longer pay industry per antibiotic pill
used (as they do now) but for the value of that pill to society. It is hoped
that guaranteed profits and minimized investment risks will entice large
pharmaceutical companies to reinvest in research and development.

So far, the success of traditional market-centered subsidies has been
limited and G7 members did not explicitly commit to the UK
subscription model. Although they did agree to explore further
strengthening of market incentives.

Learning from COVID-19

With a global surge of antimicrobial-resistant organisms already upon us
and COVID-19 placing further pressure on existing antibiotics as a result
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https://medicalxpress.com/tags/public+money/
https://linkinghub.elsevier.com/retrieve/pii/S1473-3099(19)30552-3
https://rstmh.org/news-blog/blog/amr-is-at-the-g7-lessons-from-COVID-19
https://wellcomeopenresearch.org/articles/6-146
https://wellcomeopenresearch.org/articles/6-146
https://www.gov.uk/government/publications/g7-finance-ministers-meeting-june-2021-communique/g7-finance-ministers-and-central-bank-governors-communique
https://www.who.int/news-room/fact-sheets/detail/antimicrobial-resistance
https://www.thelancet.com/journals/lanmic/article/PIIS2666-5247(21)00090-2/fulltext


 

of co- and secondary infections, we urgently need new creative
approaches to refilling the pipeline.
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One solution may be to turn the existing subsidy model for new
antibiotics on its head. Rather than putting all eggs in one basket and
funding individual companies with drugs that may or may not make it
through the valley of death, we propose building a bridge to cross this
valley with a network of public institutes. These institutes would be
capable of carrying out clinical trials and producing limited amounts of
experimental antibiotics. They could essentially fix the broken pipeline.

A dedicated antibiotic clinical trials infrastructure would combine the
best of public and private sector knowhow. Intellectual property
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resulting from public research would stay in the public's hands and
academics could take full credit for their discoveries by publishing
results rather than waiting for patent applications to be filed.

In addition to protecting compounds from commercial failure and
disappearing behind patent barriers, a permanent network of clinical trial
institutes could also decrease the cost and increase the quality of the
trials.

At the moment, developers have to attract large amounts of venture
capital to fund commercial trials. Dedicated antibiotic trials institutes
would de-risk this process, build human expertise in trialing drugs and
significantly lower research and development costs for public and private
developers.

By making access to public trials networks dependent on targeting 
priority pathogens identified by the World Health Organization, pre-
clinical research and development would be incentivised to target the
most pressing and—not just the most profitable—health issues.
Meanwhile, clinical trials could take place in the low-income areas
where new antibiotics are most needed.

At the end of a clinical trial, industry could be commissioned to do what
it does best: manufacture and distribute. Similar to other public services
provided by for-profit companies, new drugs could be distributed by
commercial manufacturers capable of guaranteeing environmentally
sound production and accessible drug prices.

Long-term supply contracts for healthcare providers and a repurposing
of existing antibiotic subscription models in the UK and Sweden could
easily be used to entice bidding by manufacturers and guarantee
commercially viable production of new drugs.
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https://www.pnas.org/content/111/18/6542
https://www.who.int/medicines/areas/rational_use/PPLreport_2017_09_19.pdf?ua=1
https://medicalxpress.com/tags/new+antibiotics/


 

The global COVID vaccine response has revealed the importance of
forward-looking public infrastructure and research investment to stay
ahead of and rapidly respond to microbial threats.

A network of public clinical trials institutes for antibiotics could do just
that and benefit both public and commercial developers in the process.
After over 30 years of stalling innovation and stop-start subsidies, this
could permanently bridge the trials gap.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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