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Are We Making Progress to Eliminate Infectious 
Microbes?

“It’s time to close the book on infectious 
diseases, declare the war against pestilence won, 
and shift national resources to such chronic 
problems as cancer and heart disease.”

– Surgeon General William H. Stewart
1967

• Control symptoms

• Destroy organisms

• Eradicate diseases

Antimicrobials

Sources: World Health Organization. WHO Report on Global Surveillance of Epidemic-prone Infectious Disease. Geneva: WHO, 2003.

Emerging Crisis in Infectious Diseases: Challenges for the 21st Century. The Pfizer Journal. 2004;5:2.

We’ve prematurely claimed victory 
before …



The Global Threat of Infectious 
Diseases

Emerging and re-emerging diseases

Adapted from Morens, Folkers, Fauci 2004 Nature 430; 242-9

Emerging diseases
Re-emerging diseases

Chikungunya

Dengue

Dengue

A/H1N1

A/H1N1



WHAT do they have in common?

• Majority ( 60%) caused by zoonotic pathogens

- 72% originated in wildlife

• Vector-borne diseases 23%

• Many originated from Asia

• Problematic diagnoses and treatment

• Correlated w/ socio-economic, environmental 
and ecological factors

• Major economic impact



Estimated cost of emerging zoonotic
infections (1986-2006)



Estimated cost of emerging zoonotic
infections (1986-2006)

• A World Bank study in 2012 estimated that the 
economic losses from six major outbreaks  ( Nipah 
virus, West Nile fever, SARS, highly pathogenic avian 
influenza, BSE and Rift Valley fever) of highly fatal 
zoonoses between 1997 and 2009 amounted to at 
least US$80 billion.

• If these outbreaks had been prevented, the benefits 
of the avoided losses would have averaged $6.7 
billion per year.

• Fortunately none of these outbreaks developed into 
a pandemic



Pandemics are a prime global 
catastrophic threat

• Severe influenza pandemic 

• ~ 71 M human fatalities

• Potential losses $ 3 trillion (4.8% global GDP)





Early Control of Zoonotic Disease Is Both Cost-
effective and Prevents Human Disease



Interplay of Three Health Domains



COMPLEX INTERRELATIONSHIPS 
between

• Human and Animal hosts

• Microorganism

• Environmental factors that affect exposure 
and transmission



Interaction Among Humans, Animals 
and the Environment

Factor (Cause) Change (Effect)

Human populations are growing and 
expanding into new geographic areas.

As a result, more people live in close 
contact with wild and domestic animals. 
Close contact provides more 
opportunities for diseases to pass 
between animals and people.

The earth has experienced changes in 
climate and land use, such as 
deforestation and intensive farming 
practices.

Disruptions in environmental conditions 
and habitats provide new opportunities 
for diseases to pass to animals.

International travel and trade have 
increased.

As a result, diseases can spread quickly 
across the globe.



The global aviation network

Hufnagel L et al. Proc Natl Acad Sci USA 2004



Growth in world population and 
international tourist travel

Year World Population 

(in millions)

Int’l Tourist 
Arrivals

(in millions)

1950 2,557 25.3

1985 4,852 329

1995 5,694 550

2007 6,600 898

2012 7,018 1,035

Change 
from 1950 

2.7x 40.9x
Adapted from: Chen LH & Wilson ME. Med Clin N Am

2008; 1409-32 and unwto.org 



The Antibiotic Resistance 
Surveillance Program (ARSP)

• Very alarming rates of resistance 
among various pathogens
– Escherichia coli

– Klebsiella spp.

– Pseudomonas aeruginosa

– Acinetobacter spp. 

– Streptococcus pneumoniae

– Staphylococcus aureus

– Neisseria gonorrheae







WHO Six-Point Policy Package to 

Combat AMR

Policy Areas

(1) Committing to develop a master plan to
combat antimicrobial resistance

(2) Strengthening surveillance and 
laboratory capacity

(3) Ensuring uninterrupted access to 
essential medicines of assured quality

(4) Promoting rational use of medicines 
in patient care and animal husbandry

(5) Enhancing infection prevention and 
control

(6) Fostering innovations and research to develop 
new tools and drugs

During the 62nd WHO regional

Committee Meeting in October

2011, the Philippines committed to

implementing the six-point policy

agenda to combat AMR



Administrative Order no 
42 s. 2014 was 
signed by HE 
President Benigno 
Aquino  in April 2014 
mandating the 
creation of a duly 
constituted body 
(Interagency 
Committee on AMR) 
that will formulate 
and oversee the 
implementation of a 
comprehensive 
national AMR plan.



National Antimicrobial Stewardship 
(AMS) Program
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EBOLA RESPONSE ROAD MAP - WHO

Goal: Stop Ebola transmission in affected countries within 6-9 months and 
prevent international spread.

• The roadmap will assist governments and partners in the revision and 
resourcing of country-specific operational plans for Ebola response, and 
the coordination of international support for their full implementation.

Objectives:

• to achieve full geographic coverage with complementary Ebola response 
activities in countries with widespread and intense transmission

• to ensure emergency and immediate application of comprehensive Ebola 
response interventions in countries with an initial case(s) or with 
localized transmission

• to strengthen preparedness of all countries to rapidly detect and 
respond to an Ebola exposure, especially those sharing land borders with 
an intense transmission area and those with international transportation 
hubs.
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DOH MEMORANDA 

• Department Memorandum No. 2014 –

0257

– Interim Guidelines on Prevention and Control 

of Ebola Virus Disease 

• Department Memorandum No. 2014 –

0291

– Interim Guidelines for Ensuring the Health 

Security of Overseas Filipino Workers in West 

African Countries and of Filipino UN 

Peacekeepers in Liberia against Ebola Virus 

Disease.



INTERIM GUIDELINES FOR PREVENTION 
AND CONTROL OF EBOLA VIRUS DISEASE

• Inter-Agency Coordination on Prevention or 
Minimization of Entry and Spread of EBOLA 
Virus

• Procedures for Isolation, Case Management 
and Infection Control for EVD

• EBOLA Virus Disease Surveillance and 
Reporting





HOW EFFECTIVE IS EXIT vs ENTRY 
SCREENING OF TRAVELLERS AT 

COMMERCIAL AIRPORTS?





Countries are shown in decreasing order of air traffic volume. Countries sharing a land border with Guinea, Liberia,

and Sierra Leone are shown by green arrows. A1=Senegal (1 022 058; 0·09% of total volume). A2=Côte d’Ivoire

(663 438; 0·06% of total volume), A3=Mali (325 983; 0·03% of total volume). A4=Guinea-Bissau (45 702; <0·01%

of total volume).

Global volume of international air traveller departures by country, 2013



Final traveler destinations, passenger volumes * and scheduled non-stop flights† departing 
Guinea, Liberia, an d Sierra Leone.
*From Sept 1, 2013, to Dec 31, 2013. †From Sept 1, 2014, to Dec 31, 2014.



• Objective: To assess the potential for EBOLA to spread across int'l 
borders via commercial travel

• Methods: Modelling based on IATA flight sked data (Sept-Dec 2014) and 
flight itinerary data from 2013

• Assumption: Travelers initiating travel from Liberia, Guinea, Sierra leone 
have possible exposure

• Findings: Exit screening of travelers at airports in these 3 countries would 
be the most efficient frontier at which to assess the health status of 
travelers at risk of exposure

• Analyses could assist countries in making decisions that balance theirs 
risks from importing Ebola vs potential harms to affected countries by 
disrupting int'l travel and trade





TO QUARANTINE OR NOT

• Philippine OFWs

– 200 Liberia

– 511 Guinea

– 1044 Sierra Leone

145 UN Peacekeepers in Liberia





Summary of CDC Interim Guidance for Monitoring and 
Movement of People Exposed to Ebola Virus 



Summary of CDC Interim Guidance for Monitoring and 
Movement of People Exposed to Ebola Virus 



Summary of CDC Interim Guidance for Monitoring and 
Movement of People Exposed to Ebola Virus 



INTERIM GUIDELINES FOR PREVENTION 
AND CONTROL OF EBOLA VIRUS DISEASE

• Inter-Agency Coordination on Prevention or 
Minimization of Entry and Spread of EBOLA 
Virus

• Procedures for Isolation, Case Management 
and Infection Control for EVD

• EBOLA Virus Disease Surveillance and 
Reporting











INTERIM GUIDELINES FOR PREVENTION 
AND CONTROL OF EBOLA VIRUS DISEASE
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Structures of Ebola Vaccine Candidates rVSV 
(Panel A) and cAd3 (Panel B)

Kanapathipilla R. et al. N Engl J Med 2014







The Global Threat of Epidemic 
Infectious Diseases

• Asian countries will lead in economic growth

• Asian Cities will lead in population growth

 Circular rural to urban migration

• Increased globalization
 Increased trade

 Increased movement of people, animals and commodities

 Increased movement of pathogens

• Increased probability of epidemic disease

• Increased threat to global economic security

Projected Global Trends



Challenges: 
Addressing “Diseases without Borders” (1)

• “One Health” approach because we are 
interconnected

• Effective global AND local surveillance, 
forecasting and preparedness systems:  
– Political commitment and cooperation/compliance 

– Capacity building for early detection/verification/reporting 
and preparedness

– Improved infrastructure and tools, including rapid ICT

• Cross-disciplinary and cross-sectoral 
collaboration



Challenges: 
Addressing “Diseases without Borders” (2)

• Shared resources: surveillance tools, sample 
specimens and genome sequencing, 
equitable access to new vaccines and 
antimicrobials

• “Push” and “pull” incentives for vaccine and 
antibiotic R&D

• Harness information technology and social 
media to engage the citizens of the world 



TURNING EVIDENCE INTO POLICY - Shifting the Paradigm on 
Emerging Infections

Adapted from McCloskey et al
Lancet Infect Dis 2014;14;1001-10

Obtaining data 
Current/past outbreaks

Understanding the determinants and risk factors through research
Ecological and environmental
Epidemiological and biological
Socioeconomic and political
Interdisciplinary risk assessments

Developing and testing mitigation strategies
Modelling
Trials
Surveillance , prevention and control strategies

Policy uptake
Submission of evidence to policy makers for 
discussion, review, implementation



WILL WE EVER ELIMINATE EMERGING 
INFECTIOUS DISEASES?

"Each new disease brings unique challenges, forcing us 
to continually adapt to ever-shifting threats. The battle 
against emerging infectious diseases is a continual 
process; winning does not mean stamping out every last

disease, but rather getting out ahead of the next one."

Morens and Fauci

PLOS 2013



A timeline of major pandemics transmissible through the respiratory tract



WHO continuum of pandemic phases with actions for risk management



Estimated cost of selected emerging zoonotic diseases (1986–2006)





TURNING EVIDENCE INTO POLICY - Shifting the Paradigm on 
Emerging Infections

Adapted from McCloskey et al
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One World One Health

• An international, interdisciplinary and cross-sectoral 
approach

• Surveillance, monitoring, prevention, control and mitigation 
of emerging diseases

• Recognizes linkages among human, animal and ecosystem 
health domains

• A framework for preventing emerging infectious diseases of 
animal origin (instead of simply responding to them once 
they have occurred)



ONE WORLD ONE HEALTH 
KEY Recommendations

• Foster political will

• Support partnership and collaboration

• Data sharing and integration

• Build capacity (infrastructure and skills)

• Develop communication strategies and plans

• Provide incentives for reporting adverse events

• Encourage stakeholder and community 
engagement

• Develop supra-country approaches



United Nations Pandemic Influenza Contingency, Office for 
the Coordination of Humanitarian Affairs. (Interactive map
available at http://www.un-pic.org/web/)



Interacting Health Domains





• Implementation of the core capacities

• WHO Event Information Site

• Evidence-based decisions on international travel and trade

• Authority /resources for National Focal Points

• WHO’s internal capacity for sustained response

• Practices for the appointment of an emergency committee

• Pandemic preparedness guidance

• Measures to assess pandemic severity

• Management of guidance documents

• Strategic, organization-wide communications policy

• Advance agreements for vaccine distribution and delivery

• More extensive global public health reserve workforce 

• Contingency fund for public health emergencies

• Agreement on the sharing of viruses, access to vaccines, and other benefits

• Comprehensive influenza research and evaluation program

Recommendations of the WHO Review Committee on the 
Functioning of the 2005 International Health Regulations (IHR) 

in Relation to the 2009 H1N1 Influenza Pandemic

Fineberg HV. N Engl J Med 2014;370:1335-1342.





Structures of Ebola Vaccine Candidates rVSV 
(Panel A) and cAd3 (Panel B)

Kanapathipilla R. et al. N Engl J Med 2014
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