Johns Hopkins and Duke develop PandemicLLM to revolutionise infectious disease forecasting
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The recent development of an innovative artificial intelligence tool could significantly reshape how we predict and manage infectious diseases, particularly in the wake of the Covid-19 pandemic. Researchers at Johns Hopkins University and Duke University have unveiled PandemicLLM, a large language model designed to forecast the spread of various infectious diseases, including bird flu, monkeypox, and RSV. This ground-breaking tool promises to enhance public health strategies by allowing for more accurate predictions based on complex, real-time data.
According to Lauren Gardner, a key figure in this research and creator of the widely used Covid dashboard, the Covid crisis elucidated the challenges inherent in forecasting disease spread, particularly when faced with rapidly changing conditions. “When conditions were stable the models were fine. However, when new variants emerged or policies changed, we were terrible at predicting the outcomes,” Gardner explained. The newly developed tool aims to fill this crucial gap in pandemic response modelling.
PandemicLLM employs a sophisticated framework that considers a multitude of factors, such as recent infection spikes, emerging variants, and public health policies. This multifaceted approach allows it to leverage data from sources previously untapped in pandemic predictions, including hospitalization rates, vaccination data, policy characteristics, and state-level demographics. Retroactively applying its capabilities to the Covid pandemic, the model was able to accurately assess metrics across 50 states over a 19-month period, outperforming existing forecasting methods.
Hao "Frank" Yang, an assistant professor at Johns Hopkins, remarked, “Traditionally we use the past to predict the future, but that doesn’t give the model sufficient information to understand and predict what’s happening. Instead, this framework uses new types of real-time information.” As a testament to its efficacy, PandemicLLM demonstrated its capabilities particularly well during periods of uptick and uncertainty within the pandemic landscape.
Research indicates that far-reaching implications extend beyond just Covid-19. With a resurgence of diseases like H5N1 bird flu and measles, the need for effective forecasting tools is increasingly pressing. Vaccination rates have faced a worrying decline since the pandemic, raising fears that progress in public health could regress significantly. Gardner warns, “We know from Covid-19 that we need better tools so that we can inform more effective policies. There will be another pandemic, and these types of frameworks will be crucial for supporting public health responses.”
The potential of large language models in epidemiological forecasting is further underscored by other studies exploring similar methodologies. For instance, the integration of OpenAI's ChatGPT into transmission modelling has shown promise in enhancing public health preparedness, albeit within specific case studies. Similarly, the University of Florida is working on an algorithm to predict COVID-19 variants, which may help preempt potential outbreaks linked to emerging mutations.
As the landscape of infectious disease management continues to evolve, tools like PandemicLLM highlight the critical need for robust, flexible models capable of addressing not just current health crises but also preparing us for future challenges. The lessons learned from Covid-19 underscore a crucial truth: the importance of advanced predictive technologies in safeguarding public health remains paramount.
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