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Emergency management professionals will find in this important reference many similarities to other disaster preparedness recommendations, but also critical differences. It provides a necessary guide to the health and disease control community and to all emergency professionals with lessons learned to be made part of any and all plans of preparedness and resilience.

This 230-page proceedings records a November 2018 Workshop on “Microbial Threats,” supported by the National Academies of Sciences, Engineering and Medicine and others. Contributors represent national and international expertise in infectious disease control, prevention, community and global public health. 

The proceedings represent a model of conference reporting. Chapters are briefly abstracted, followed by full description, then summarized, so little is missed. There is a good bit of detail including acronyms and specialized terms used in the health professions. The general public, along with emergency management professionals, are quickly learning these terms and the nitty-gritty of pandemics, as we struggle worldwide with COVID-19.  

The Introduction cites the 1918 influenza outbreak—500 million people infected,  close to one-third of the world’s population at that time, resulting in at least 50 million deaths—along with subsequent pandemics that have posed major threats from communities to global scales in the past 100 years. It describes global efforts to develop strain-specific vaccines and encompassing approaches that include human, animal, plant, and environmental sectors. The key words here are global and encompassing.  

The charge to workshop conferees was to discuss priority actions for pandemic preparedness so that it may become routine at all levels, including: 

- national action plans, 

- medical countermeasures, vaccines, diagnostics and supply strategies,

- methods to shorten time between detection, confirmation and communication,

- strategies to protect supply chains and build surge capacity,

- means of coordination and communication.

Chapter 2, with the title, “Is the world ready to respond to the next influenza pandemic?” describes the opening presentations including Pulitzer prize-winning author Laurie Garrett, who reviews the 1918 influenza pandemic and subsequent outbreaks. Garrett’s keynote includes disturbing lessons yet to be learned, but essential to prepare for pandemic threats. [UPDATE NOTE: A 43-minute video of Garrett’s address is viewable at www.youtube.com/watch?v=sSExbHTS3nE]

Chapter 3 documents panel presentations, replete with the specialized terms of the medicine and public health disciplines, that is, unfamiliar to the lay reader but of interest to those willing to learn more. Panelists included Dr. Anthony Fauci, now widely known from White House briefings. He describes the need for a universal influenza vaccine. Current seasonal vaccines are based on predictions of what the dominant strains and threats may be for the upcoming season, and were not effective enough (40% overall and only 25% for circulating H3N3 strain), along with the additional challenge of virus mutation. Fauci recommends that funding would be better invested in a universal vaccine. [UPDATE NOTE: Sept. 30, 2019 NIAID reports a congressional budget of $51 million for the Collaborative Influenza Vaccine Innovation Centers (CIVICs)].
Panelist David Fidler, Indiana University law professor, discusses the status of governance for preparedness, noting that global institutions… “have yet to be tested by an event as catastrophic as the 1918 influenza pandemic” and envisions “a global network … of interlinked and overlapping institutions, rules, processes, and practices.” He reviews contentious points that have arisen between countries in International Health Regulations including the development of the non-binding 2011 Pandemic Influenza Preparedness (PIP) Framework. 
Jacqueline Katz, CDC deputy director of the CDC Influenza Division [now retired], describes the “One Health” approach—a comprehensive approach, encompassing human/animal disease and their interactions. The need is demonstrated by the 1997 H5N1 outbreak in Hong Kong: epidemiology work in poultry markets and wild bird populations identified the origin of the virus and its ability to transmit from birds to humans.
Chapter 4 addresses readiness for influenza pandemics and other emerging diseases.  Ray A. Bright, director of Biomedical Advanced Research and Development Authority (BARDA), U.S. DoH, offers an extensive briefing on the impact of infectious disease outbreaks across the world. His presentation included a short video developed by the Institute for Disease Modeling of the “Shattuck Flu Map,” an animated simulation that depicts the threat of a worldwide spread of a highly contagious and lethal airborne pathogen, like the 1918 flu. If it were to occur today, “nearly 33 million people worldwide would die in just six months.” The picture is catastrophic beyond measure. It is representative of disease modeling tools now becoming familiar in press briefings, hopefully to be understood sufficiently to guide protection and prevention measures to the scale now recognized as necessary. It is viewable at: www.idmod.org/news/node/296
Bright reviews essential elements of effective response: early detection, vaccination, behavioral countermeasures, and gaps in host-based treatment in which early detection

is the high priority to inform when and where to use vaccination and behavioral countermeasures. He also makes the point familiar to emergency managers experienced in natural disasters that, “ a vaccine intervention alone would only slightly—and insufficiently—shift the epidemic curve. The combined effects of multiple interventions are what effectively suppress the epidemic curve.”

Foremost in his presentation relevant to current U.S. policy is the National Biodefense Strategy of 2018 released by the White House November 2018 [Downloadable PDF at www.whitehouse.gov/wp-content/uploads/2018/09/National-Biodefense-Strategy.pdf]
Chapter 4 also includes a summary of remarks by Arnold Monto, University of Michigan professor of public health who reviews the past century of pandemic and disease challenges including responses to coronaviruses (SARS and MERS outbreaks). He draws lessons a range of pandemics that he summarizes:
•  
Each virus is novel for much of the population.

•  
The 1918 influenza pandemic remains an outlier in terms of morbidity and mortality.

•  
Each pandemic has unique characteristics, making complete generalization impossible and

 
highlights the importance of early disease characterization.
•  
All modalities for intervention are imperative. If prior surveillance is sufficiently good, some vaccines may even be made available in advance. 

•  
NPIs (Non-Pharmaceutical Interventions) [e.g., social distancing, hand-washing, closures] are also crucial.
Chapter 5 is valuable for those involved with international programs with lessons that need to be applied across nations. Panelists from Saudi Arabia, Liberia, Hong Kong, and front-line international humanitarian organizations cover topics such as:
• 
Community- and national-level preparedness is the first line of defense against any

infectious disease outbreak, updated in the 2005 International Health Regulations (IHR) in the aftermath of the SARS outbreak.

•  
Building an adequate minimum level of capacity to prevent, detect, and respond to public health risks has become an international obligation.
• 
After the Ebola crisis of 2014, efforts to strengthen preparedness among countries gained momentum through the World Health Organization (WHO).

•
Capacity building in under-resourced countries should inform and engage national political leadership, who too typically wait until a crisis to take actions.
Chapter 6 focuses on vaccination, the most effective method for preventing influenza-related complications. Topics include surveillance and response, vaccines, manufacturing capacity and production, timing and deployment, world health organizations and legal considerations. 
Chapter 7 offers perspectives from Indonesia and the United States of the virus-sharing controversy that arose in December 2006. Stating concern that any virus sharing and development by wealthy nations would not benefit poor nations, the Indonesian government withheld critical virus samples from WHO during the country’s H5N1 outbreak first reported in 2003, and diagnosed in humans in 2005. The process to resolve the controversy took years, concluding successfully by consensus of WHO member nations in May 2011 with the Pandemic Influenza Preparedness (PIP) Framework. It provided for rapid sharing of samples for risk assessment in an emerging threat, and in turn, increased access of developing countries to vaccines and other pandemic related supplies. 
Chapter 8 presents strategies to improve pandemic response internationally, a valuable reference for those involved with global health initiatives required for pandemic preparedness is to become global and encompassing.

Julie Gerberging, Merck & Co., presents strategies to break the cycle of panic and neglect and the loss of attention and diffusion of effort after the intense focus of looming crisis passes. Jimmy Kohler, AAAS, discusses leadership in international efforts to advance preparedness, recommending actions that build political will to make recommendations more actionable by publicizing evidence and data tailored to local conditions. Suzet McKinney, Illinois Medical District, offers strategies to gain political and financial support and to inform leaders at local and state levels and to inform on how outbreaks in their jurisdictions affect their abilities to govern. Peter Sands, Global Fund to Fight AIDS Tuberculosis and Malaria, calls for an embracing concept of health security, building day-to-day capacities—disease surveillance, frontline health workers, and diagnostic laboratories—to simultaneously create contingency planning and resilience capacities.
The final Chapter 9 provides a summary of visionary statements of top priorities

and potential actions. Harvey Fineberg discusses prospects of new vaccines, diagnostic technologies, and antiviral treatments. He envisioned that future diagnostics that allow people to test themselves at home. 

Gabrielle Fitzgerald, Panorama, explores the role of a strong advocacy agenda to make preparedness a political priority.  She quotes Lawrence H. Summers of Harvard University, that “pandemics and epidemics have the highest ratio of global seriousness to policy, but relative to their significance to humanity, no other issue receives less attention.”
Nicole Lurie, former HHS Assistant Secretary for Preparedness and Response emphasized strengthening day-to-day health systems, observing that outbreak preparedness does not align with the population’s other critical needs. That is, compared to outbreak mortality, more people worldwide die every day from hunger, poverty, violence, and routine infections. 

Ciro Ugarte, director of the health emergencies department at the Pan American Health Organization (PAHO), discussed the importance of improving local, national, regional, and international capacities and of overcoming coordination challenges. 

Keiji Fukuda, University of Hong Kong, provides concluding reflections. He notes the options that If the aim is to leverage existing technologies and tools, then the focus should be on organizational preparedness. If the aim is to lay the groundwork for improving the culture of response among the population, then the focus should be on improving public understanding the importance of preparedness. If the aim is to establish the strongest position possible by 2030, then he said the focus should be on investing in research and in the development of necessary technologies.

Kumanan Rasanathan, Health Systems Global, notes a tension between two agendas. The traditional technical agenda is focused on diagnostics, vaccines, and surveillance capacity. The other agenda is more focused on health systems strengthening and on engaging more players from all sectors of society. Tensions between these agendas are evidenced by increasing public and private-sector investment in health systems around the world and by attempts to push for universal health care. 

The Proceedings includes as an Appendix, a commissioned paper by Elvis Garcia and Liana Rosenkrantz Wiskie of Harvard University,  “Readiness for Microbial Threats 2030: Exploring Lessons Learned Since the 1918 Influenza Pandemic.”  For policy makers and planners engaged in health and emergency management, it provides a valuable state-of-art literature search and checklist for action.
The paper describes that 30 new zoonotic (animals to human diseases have emerged in the past two decades, possibly the result of economic growth, global travel, the proximity of humans to animals, or climate change. The literature review summarizes seventy globally relevant lessons or recommendations of the question that the authors posed, “what needs to be accomplished to make progress in epidemic and pandemic preparedness moving forward.”  The list repeats many of the points made during the workshop, with others that are listed under categories and key words to prevent, detect, and respond to disease outbreaks. 
Why this publication is of immediate interest and relevance to emergency professionals:

The publication represents a state of art review of evidence-based documentation and after-action diagnostics of the major pandemics of the past 100 years. If one were to convene world experts on how to best prepare for pandemic threats, it is here.

The expertise of public health and medical professions, including knowledge of psychological and mental aspects of health and wellness, is an essential element of safety and disaster risk reduction.

Practices that are relied upon in disaster risk reduction planning and emergency management, including floods, fire, and earthquake, cannot be relied upon and possibly should not be used in epidemic events, especially community sheltering and face-to-face assistance for medical and other needs.

Perhaps more than any other risk to public health and safety, pandemic threats require international communication and cooperation, for which global conventions and practices must be in place. The health of one depends on the health of all.

Attached summary of the list excerpted from the proceedings Appendix.
BOX A-1

Recommendations and Lessons for Bolstering Country-Level Core Capacities

Strengthening Capacity to PREVENT

1. 
Response frameworks should include better scenario planning and less rigidity, considering variation that occurs among diseases. Ministries of health should be familiar with different suites of measures so that they can deploy them flexibly. (H1N1)

2. 
Effective primary care can help alleviate the overloading of emergency departments. (H1N1)

3. 
Prevention goals within the International Health Regulations (IHR) should align with those in the universal health coverage (UHC) agenda, and accountability should be built into both frameworks. (Ebola)

Strengthening Capacity to DETECT

1. 
“Wide net” surveillance often makes sense in situations when there are nonspecific symptoms (H1N1), and nonhealth entities can support screening in places such as schools, businesses, and transportation sites. (SARS, H1N1)

2. 
National surveillance needs to be paired with rapid international verification, especially when a pandemic occurs in low-resource contexts with limited lab capacity. (H5N1)

3. 
Web-based search patterns can be used to identify potential risks early. (H1N1)

4. Surveillance efforts must be tied to animal health and focused on rural areas. (H1N1, H5N1)

5. “Timeliness of data management and risk assessment is essential for identifying unusual clusters (e.g., high death rates) and initiating appropriate responses” (Fisher 2011). (H1N1)

6. 
When the disease is not fully understood, detection systems should include feedback loops on spread, so clinicians and other people who treat the disease can understand viral transmission and treatment effectiveness. (H1N1)

Strengthening Capacity to RESPOND

1. 
Strong health systems are key: “Under-resourced, understaffed, and fragmented health services are unable to contain outbreaks of serious infectious diseases or to adequately respond to health emergencies” (Save the Children, 2015). (Ebola)

2. 
“Health care workers must be given priority for protection and treatment to enable them to perform their duties” (Lee et al., 2008). (H1N1)

3. 
Lack of epidemiological information on the disease hampers effective treatment. (H1N1)

4. 
Response plans, even those created for prior diseases, are effective and provide a blueprint for countries. However, there is need for practical testing of these plans at both hospital and above hospital levels. (H1N1)

5. 
Containment, as a strategy, is highly dependent on the disease. When containment efforts do not work, the importance of communicating risk to the public increases. (H1N1)

6. 
Risk communication and engagement with communities throughout outbreak events were noted as critical for each outbreak. Specific efforts featured included dedicated government websites and use of social media. (Multiple)

BOX A-2

Recommendations and Lessons for Bolstering the Global System Support for Country Level Core Capacities

Role of the World Health Organization (WHO) in Supporting Country Capacity

1. 
WHO should prepare a template pandemic preparedness plan for countries. (H5N1)

2. 
WHO should develop benchmarks for core capabilities and support countries’ efforts to achieve them. (Ebola)

3. 
WHO needs to “establish a more extensive public health reserve workforce” (WHO, 2005). (H5N1)

4. 
WHO is mandated to serve as the guardian of the International Health Regulations, and it may require involvement from multiple levels of the organization to accomplish this mandate (e.g., national country offices, regional offices, and headquarters). (H7N9)

5. 
WHO needs to “work with existing regional and sub-regional networks to strengthen linkages and coordination; the ultimate goal is to enhance mutual support and trust” (Sands et al., 2016). (Ebola)

6. 
WHO and other international guidelines cannot adapt as fast as local knowledge and should not eclipse clinical judgment. Adequate feedback loops are required so that guidelines are dynamic and respond to on the-ground realities. (MERS-CoV)

Roles of Other Global Actors in Supporting Country Capacity

1. 
The UN Secretary-General should ensure a minimum level of health system functionality in fragile and failed states. (H7N9)

2. 
“The International Monetary Fund (IMF) should include pandemic preparedness in countries’ economic and policy assessments” (Sands et al., 2016). (Ebola)

3. 
All development assistance for health should be contingent on pandemic preparedness at the national level. (Ebola)

Public Health Emergency of International Concern (PHEIC) Reporting

1. 
The PHEIC reporting mechanisms should be used for the duration of a pandemic to communicate updates throughout the event. (H7N9)

2. 
An intermediate level prior to a formal PHEIC would incentivize countries to express risk at earlier stages—without the risks associated with communicating a full PHEIC.* (Ebola)

* A PHEIC is an extraordinary event that constitutes a public health risk to other State Parties through the international spread of disease and that potentially requires a coordinated international response” (WHO, 2016a).

BOX A-3

Recommendations and Lessons for Improving Research, Development, and Knowledge Sharing

Vaccine, Diagnostic, and Therapeutic Readiness

1. “Public health measures such as antiviral, vaccination, and nonpharmaceutical interventions must be performed in concert to reduce the impact of a future pandemic” (Lee et al., 2008). (H1N1 1957–1968)

2. 
Very rapid and highly sensitive tests, which “substantially reduce the number of individuals that need to be quarantined without decreasing the effectiveness of the measure, need to be developed” (Tan, 2006). (SARS)

3. 
The development of a pandemic vaccine should be expedited: “Shorten the time between the emergence of a pandemic virus and the start of commercial production” (Behrens et al., 2006). (H5N1)

4. 
Scientific understanding and technical capacity need to be improved, because both are currently fundamental constraints on pandemic preparedness. (H1N1)

5. 
A comprehensive influenza research and evaluation program should be pursued. (H1N1)

6. 
“Investment in medical research and development (R&D) for diseases that largely affect the poor is deeply inadequate. Of the $214 billion invested in health R&D globally in 2010, less than 2 percent was allocated to neglected diseases” (UN High-level Panel on the Global Response to Health Crises, 2016). (Ebola)

7. 
Research and development (R&D) should not be left to market forces: The Ebola outbreak exemplified “how ill-suited the medical research and development model is for addressing the world’s health priorities” (Heymann et al., 2015). (Ebola)

8. 
Drug quality issues should be addressed: They pose “social, economic, and political challenges to health security by undermining capabilities to curb both infectious and noncommunicable diseases while eroding public confidence in governments and international institutions” (Heymann et al., 2015). (Ebola)

9. 
R&D “armory” should be built. It currently has “many gaps, which Ebola and other outbreaks have revealed, that span vaccine development and capacity, diagnostic tools, therapeutics, protective equipment, and anthropological research” (Sands et al., 2016). (Ebola)

10. Resources should be dedicated to “R&D on prioritized pathogens to ensure the greater availability of critical vaccines and treatments when they are most needed” (UN, 2016). (Ebola)

Delivery Capacity for Pharmaceutical and Medical Goods

1. An outbreak should be contained or delayed at the source. An international stockpile of antiviral drugs should be established, and mass delivery mechanisms for antiviral drugs should be developed. (H5N1)

2. 
There is a worldwide need for greater production capacity and for faster throughput. (H1N1)

3. 
Advanced agreements for vaccine distribution and delivery should be encouraged. (H1N1)

4. 
Significantly greater resources for medical products should be prioritized, mobilized, and deployed, and development and regulatory approval processes should be harmonized. (Ebola)

Sample and Knowledge Sharing

1. 
“The exchange of epidemiological information on infectious diseases, especially the emergence of new infections, should be strengthened between the health authorities in Mainland China and Hong Kong” (Hung, 2003). (SARS)

2. 
It is important to reach an agreement on the sharing of viruses. (H1N1, Ebola)

Synergies with One Health

1. 
Feedback loops should be developed between human and animal health. (Multiple)

2. 
“Most of the affected countries could not adequately compensate farmers for culled poultry, thus discouraging the reporting of outbreaks in rural areas where the vast majority of human cases have occurred” (WHO, 2005). (H5N1)

3. 
“Domestic ducks were able to excrete large quantities of a highly pathogenic virus without showing signs of illness. Their silent role in maintaining transmission further complicated control in poultry and made human avoidance of risky behaviors more difficult” (WHO

Communicable Disease Surveillance and Response Global Influenza Programme, 2005) (H5N1)

4. 
More investment in “One Health research should be requested to enhance understanding of the emergence, prevention, detection, and control of pandemic influenza viruses” (Monath et al., 2010). (H1N1)

BOX A-4

Recommendations and Lessons for Strengthening World Health Organization’s (WHO’s) Capacity

WHO Actions and Internal Capacity for Future Outbreaks

1. 
WHO needs to develop operational capacity. (Ebola)

2. 
WHO should build capacity to support low- and middle-income countries in the development of their own vaccine manufacturing capacity, and national pandemics preparedness plans. (H5N1)

3. 
Greater resources are needed to be able to improve WHO capacities, and this would require a profound organizational transformation. (Ebola)

4.
WHO should establish a Program/Center for Health Emergency Preparedness and Response that is governed by an independent technical governing board. (H5N1, Ebola)

5. 
The role of WHO as a broker of knowledge—with the ability to respond more effectively when at odds with local, quickly developing knowledge—should be reinforced. (Ebola)

6. 
WHO should enhance cooperation with non-state actors while recalibrating relationships with member states and recognizing the distinct roles that each actor plays. (Ebola)

WHO Leadership and Human Resources

1.
The new Director-General’s critical role should be to refocus WHO’s purpose and structure, and remain accountable for incident management within WHO. (Ebola)

2. 
WHO should revise how elections are conducted for WHO officials and should specifically improve transparency and the democratic nature of elections. (Ebola)

3. 
WHO should invest in training health professionals, especially community health workers. (Ebola)

4. 
WHO staff need to be qualified to manage outbreaks and emergencies. Health workforces should include a broad range of actors from multiple sectors working at different levels, rather than a single global workforce of “white helmets.” (Ebola)

5. 
WHO should increase its staff. (Ebola)

BOX A-5

Recommendations and Lessons for Strengthening System-Wide Capacity

Operations (Internal and External to World Health Organization [WHO])

1. 
Existing institutions should be leveraged rather than creating new ones. (Ebola)

2. 
Actors need to coordinate more effectively with each other and to establish clear lines of command. (Ebola)

3. 
During health crises, humanitarian actors should have access to guidelines and standard operating procedures. (Ebola)

4. 
Health cluster capacities and integration need to be developed along with the overall humanitarian system. (Ebola)

Accountability

1. 
Regular independent assessments should be commissioned. (Ebola)

2. 
Sustainable Development Goals (SDGs) should be used to target indicators as a baseline for accountability. (Ebola)

3. 
WHO should be required to use existing resources more efficiently, report against specific outcomes, develop indicators to assess progress, and rigorously track expenditures. (Ebola)

Financing and Aid

1. 
Investments need to increase for building robust health systems. (Ebola)

2. 
WHO should mobilize international financial support for IHR core capacities strengthening. (Ebola)

3. 
Contributions should increase for WHO, and WHO should establish a contingency fund for these type of emergencies. (Ebola)

4. 
Funding for WHO’s Emergency Program’s baseline capacity should be secured through predictable and reliable financing streams, including assessed contribution and different from funding for specific responses. (Ebola)

5. 
Effective mechanisms are needed to help countries in need through institutions like the IMF and World Bank. Initiatives need to provide budgetary support and rapid credit availability. (Ebola)

6. 
The creation of World Bank’s Pandemic Emergency Finance Facility should be supported. (Ebola)
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