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Global trends in preparation for future infectious diseases

Shin Na-Ri, Baek Soojin, Yoo Hyosoon, Shin Insik

Division of Strategic Planning for Emerging Diseases, Bureau of Planning & Coordination, KCDC

Future infectious diseases refer to infectious diseases that require preemptive preparation at the national level due to their

ability to cause major threats to public health or disease burdens in Korea, within the next 20 years. The world's major

agencies, such as the World Health Organization (WHO), are analyzing the causes of future infectious diseases, and

generating a list of diseases to be prioritized first among them, to prepare countermeasures in advance. Such

countermeasures would include a strategy to protect people from not only existing infectious diseases, but also new ones

that may emerge in the future. The public health system plays a major role in executing key strategies against future

infectious diseases. These strategies should be based on scientific evidence validated by research and development (R&D),

and should be continuously upgraded.
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Figure 1. Schematic of infectious disease emergence (Institute of Medicine, 1992)
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Table 1. Factors contributing to emergence of infectious diseases

Categories

Specific examples

Societal events

Health care

Food production
Human behavior
Environmental changes

Public health infrastructure

Microbial adaptation and change

Economic impoverishment; war or civil conflict; population growth and migration; urban decay

New medical devices; organ or tissue transplantation; drugs causing immunosuppression; widespread use
of antibiotics

Globalization of food supplies; changes in food processing, packaging, and preparation
Sexual behavior; drug use; travel; diet; outdoor recreation; use of day care facilities
Deforestation/reforestation; changes in water ecosystems; flood/drought; famine; global warming

Curtailment or reduction of prevention programs; inadequate communicable disease surveillance; lack of
trained personnel (e.g., epidemiologists, laboratory scientists, and vector and rodent control specialists)

Changes in virulence and toxin production; development of drug resistance; microbes as cofactors in
chronic diseases
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Table 2. High—consequence pathogens (CDC)
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Prion (3)

Virus (8) Bacteria (9)

Poxvirus infections Actinomycoses & nocardiosis
Ebola virus disease Anthrax

Rabies Brucellosis

Hantavirus pulmonary syndrome Buruli ulcer

Marburg hemorrhagic fever Glanders

Rift Valley fever
Smallpox Leptospirosis

Zika Melioidosis

Leprosy (Hansen disease)

Bovine spongiform encephalopathy
Chromic wasting disease

Creutzfeldt-Jakob disease (classic and variant)
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2011 CDC framework for preventing ID: 3 elements

Strengthen public health fundamentals ,
including infectious disease surveillance,
laboratory detection, and epidemiologic
investigation

Identify and implement high-impact public
health interventions to reduce infectious
| diseases

Develop and advance policies to prevent,
detect, and control infectious diseases

NCEZID strategic plan 2018-2023: 4 strategies

o Strengthen public health fundamentals

Implement high-impact prevention and
intervention strategies

Enhance preparedness, outbreak detection,
and outbreak response

Innovate to stop emerging and zoonotic
infections

Figure 2. Essentials in CDC framework (2011) and NCEZID strategic plan (2018)
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Table 3. NIAID emerging infectious diseases/pat
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hogens (2018)

Category Definition

Priority pathogens

A A pathogens that pose the highest risk to
national security and public health

B The second highest priority organisms/
biological agents

C The third highest priority and emerging
pathogens that could be engineered for
mass dissemination in the future

Additional -
EID/
pathogens

Bacillus anthracis, Clostridium botulinum toxin, Yersinia pestis, Variola major and other
related pox viruses, Francisella tularensis, Viral hemorrhagic fevers (Junin, Machupo,
Guanarito, Chapare, Lassa, Lujo, Hantaviruses causing pulmonary syndrome, RVF,
CCHF, Dengue, Ebola, Marburg)

Burkholdria pseudomallei, Coxiella burnetii, Brucella species, Burkholderia mallei,
Chlamydia psittaci, Ricin, Epsilon, Staphylococcus enterotoxin B, Rickettsia prowazekii,
Food-and waterborne pathogens 17 species (DHEC, Pathogenic Vibrios, Hepatitis

A, Cryptosporidium parvum, Cyclospora cayatanensis, Giardia lamblia, Entamoeba
histolytica, Toxoplasma gondii, etc.), Mosquito—borne viruses 11 species (WNV, LACV,
VEE, EEE, WEE, JE, SLEV, YFV, California encephalitis, Chikungunya virus, Zika virus)

Nipah and Hendra viruses, Additional hantaviruses, Tick—borne hemorrhagic fever
viruses (SFTSV, Hertland virus, Omsk hemorrhagic fever virus, Alkhurma virus,
Kyasanur Forest virus), Tick-borne encephalitis comples flaviviruses, Tuberculosis
including durg-resistanct TB, Influenza virus, Other Rickettsias, Rabies virus, Prions,
Coccidioides spp., SARS-CoV, MERS-CoV, and other highly pathogenic human
coronaviruses, Antimicrobial resistance

Acanthamebiasis, Anaplasmosis, Australian bat lyssavirus, Babesia(atypical), Bartonella
henselae, BK virus, Bordetella pertussis, Borrelia mayonii, B. miyamotoi, Ehrlichiosis,
Enterovirus 68 & 71, Hepatitis C & E, Human herpesvirus 6 & 8, JC virus, Leptospirosis,
Mucormycosis, Poliovirus, Rubeola, Streptococcus Group A

* NIAID: National Institute of Allergy and Infectious Diseases
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