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Dear Readers, 

Disasters are classified by cause; patients are harmed by consequences. When Hurricane Maria struck Puerto Rico in 

2017, the storm damaged electricity, water, transport, and communications. The effects outlasted landfall. A population-

based study found that one third of reported deaths were attributed to delayed or interrupted health care [1]. The lesson is 

clinical as much as infrastructural: a hospital may withstand the initial shock and still fail when the systems around it do not. 

Public health usually separates hazards by cause: infection, heat, cyberattack, or technological failure. Preparedness 

cannot stop there. The threats discussed here differ in probability, evidence base, time horizon, and possible scale. Climate-

related harm is present. Deliberate pathogen release is less likely but could be severe. Artificial intelligence spans current 

operational harms and uncertain future hazards. Orbital debris threatens enabling infrastructure. Their common feature is 

dependence. Health services rely on biological safety, a stable climate, trustworthy digital systems, power, transport, and 

space-based services. 

Biotechnology can shorten the path from pathogen identification to a vaccine. It can also make laboratory errors and 

deliberate misuse more consequential. The safeguards are familiar from patient safety: competent review, secure practice, 

screening of customers and nucleic-acid synthesis orders, and surveillance that detects an outbreak early [2,3]. Oversight 

should follow the organism, procedure, scale, and capability involved. Institutional prestige and technical novelty are poor 

substitutes for risk assessment. Broad restrictions would impede useful research; weak oversight would leave the public to 

absorb preventable harm. 

Climate change is already a clinical and public health reality. Heat exposure, food and water insecurity, infectious disease, 

displacement, and interruption of care affect patients now, with the greatest burden falling on populations that contributed 
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least to global emissions [4]. During a heat emergency, failure of electricity or transport can turn capacity strain into 

preventable death. Emissions reduction remains essential. Health services also need heat plans that protect cooling, 

medicines, dialysis, home oxygen, staffing, and the power on which each depends. 

Artificial intelligence now influences documentation, triage, imaging, surveillance, and health communication. Its risks 

depend on the use. Bias, privacy violations, unsafe outputs, automation bias, and cyber vulnerabilities are current concerns; 

catastrophic scenarios involving general-purpose AI remain uncertain [5,6]. Hospitals should not treat human oversight as a 

slogan. Before deployment, a named clinical owner should define the intended use, minimum performance, escalation criteria, 

and conditions for withdrawal. After deployment, institutions should monitor drift, report near misses, and retain records 

sufficient to reconstruct harm. 

Orbital debris enters public health through service dependency. Satellites support weather and environmental monitoring, 

navigation, emergency communications, and the timing systems used by critical infrastructure. A collision can generate 

fragments that increase the probability of further collisions, the mechanism described by Kessler and Cour-Palais [7]. ESA's 

2025 assessment reports continued growth in the orbital population and finds that current mitigation is insufficient [8]. Health 

authorities need not become orbital regulators. They do need to know which critical functions fail if satellite positioning, 

timing, or communications are unavailable for days. 

These hazards meet in the dependency chain. During a heatwave, an overloaded emergency department may depend 

on the electrical grid, telecommunications, laboratory supply, digital decision support, and satellite-linked logistics. Failure 

in one service can increase demand while reducing the capacity to respond. The World Health Organization's Health 

Emergency and Disaster Risk Management Framework treats health facilities as critical infrastructure and places 

preparedness within an all-hazards, multisectoral system [9]. A useful risk register must therefore record the services 

connecting hazards, not only the hazards themselves. 

Preparedness becomes testable when every dependency has an owner, a fallback, and a maximum tolerable outage. 

Ministries of health and hospital boards should record these for surveillance, diagnostics, medicines, power, water, 

communications, cloud services, and satellite-dependent functions. Annual exercises should remove at least two supporting 

systems at once and measure time to restore essential care, not merely count participants. Regulators should require 

protected reporting of serious incidents and near misses in high-containment laboratories and safety-critical clinical AI. The 

taxonomies will differ, but both should capture severity, loss of control, and interruption of care. 

Standards must also be workable where spare capacity is limited. Institutions from low- and middle-income countries 

should be represented when outage thresholds, reporting duties, and exercise criteria are set, rather than consulted after the 

decisions are made. Preparedness is proved when essential care continues despite the simultaneous loss of supporting 

systems. A hazard catalogue alone cannot meet that test. 
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