AI as a Tool of Pandemic Preparedness

	Pandemic disease is one of the great enemies of humanity. Disease outbreaks have become frighteningly more frequent over the past half century, with pathogens like HIV, Ebola, and COVID-19 emerging as novel threats to human health. There are many reasons for this trend: climate change increases zoonotic spillover, urbanization exponentiates human-human spread, and biomedicine, once a silver bullet against infectious disease, is under threat from vaccine hesitancy and antibiotic resistance. The modern world is a ticking time bomb for a catastrophic pandemic. While there is speculation that the next great threat may be a virus like Bird-Flu or an antibiotic-resistant super-bacteria, the best guesses of our greatest scientists cannot prophesize the coming threat. While for all of human history, our immune systems have kept us one step ahead of the microbes, the unnatural conditions of today's world may require a more unnatural defense, artificial intelligence (AI), to create a fast-acting, global-level immune system. 
We have already seen the harmful effects of delayed action in pandemics. During the early days of the COVID-19 pandemic, China reportedly withheld information on the novel virus from the World Health Organization for weeks. While it’s unlikely this alone could have prevented the pandemic, a timely response may have significantly decreased the virus’s toll. The delays in assessment, communication, and action during the COVID-19 response are a rallying cry for pandemic reform, and AI could be the answer to the fallibility of human-based systems of disease surveillance.
With the pattern recognition capabilities of AI deployed across Electronic Medical Records (EMR) and even informal reports from the internet and social media, AI can mimic an immune system on a global scale, identifying signs of new infectious threats at superhuman speeds. Rapid detection can allow public health actors to contain disease or deploy strategies to flatten the pandemic curve, limiting the impact of novel outbreaks. As the internet continues to become ubiquitous, and healthcare increasingly transitions to EMR, the amount of potential data has become incredible. This vast amount of data also creates ‘noise’, making it difficult to parse real and credible threats in a sea of information. This is where AI can be revolutionary, as its ability to interpret an overwhelming dataset allows it to leverage pattern recognition abilities that would be impossible to any human-based intervention, effectively assessing all corners of the digitized world for threats.
However, there are serious questions that come with enacting an AI disease surveillance system. Entrusting health information to a singular AI processor yields more of our rapidly shrinking privacy to the digital age. This is particularly worrisome in the current political climate, where vulnerable populations, whether in the US or elsewhere, are increasingly (and justifiably) concerned by the government's use of health information to surveil and police health-classifications. Whether it is abortion, addiction, or a stigmatized health status, information must remain protected under conditions of security and anonymity if it is going to be voluntarily consolidated into the dataset of an AI processor. 
There are also significant economic and environmental impacts to consider. The idea of a consolidated EMR is not new, but to date, the predicted costs have been prohibitive. Additionally, the energy required to drive the computing power of AI has garnered increasing concerns over a contribution to rising emissions. Creating an AI capable of surveilling pandemic risk everywhere at all times would be complex, costly, and unless there are breakthroughs in the energy sustainability of AI, environmentally harmful.
When taking stock of the pros and cons of an AI pandemic prevention system, it is not an easy “yes or no” scenario. Public Health is rarely clear-cut, and often operates under shifting ethics that are determined by the willingness of the public to endure sacrifice for the security promised by public health interventions. The precedent of police power and surveillance in public health is long established, but it is up to those served to determine if the threat to their rights is worth the potential protections. 
When considering this trade-off, it is important to note that AI and surveillance in health may have crossed the Rubicon, as many companies already collect health-data to feed their titanic algorithms. It is also important to consider that the upfront cost of investing in such a system may prevent the catastrophic losses associated with the risks of pandemics.
New technology always warrants a discussion on how to leverage it to provide the most good for the most people. In the pandemic era, public health leaders must come together to discuss how AI can be used to protect against catastrophic global disease, and what safeguards are required to ensure adequate protections against violation of individual rights. As AI becomes more economically and environmentally viable, it is important to continually revisit how it can best serve all sectors, including public health.
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