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What is Global Health Security?
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Action Packages to Achieve Targets
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Recurrence

Key Concepts and Definitions f incidence
ll

Prevalence
INCIDENCE: new cases over a specified period of time (fraction or percentage)

PREVALENCE: number of disease cases in a population over a specified period of time
(fraction, percentage, per 10,000, per 100,000) Mortality

MORTALITY RATE: measure of the number of deaths in a particular population per unit of 8 ETE ML
time. (per 1000)

. Infectious
CASE FATALITY RATE: (# of deaths from a specified disease over defined period of time/ Sl

total number diagnosed with disease over defined period of time ) X 100 (percentage) Susceptible

Host Reservoir

MORBIDITY RATE: measure of illness

Ro (“naught”): the average number of people that one sick person goes on to infect in a b
group that has no immunity (measure of transmissibility, infectiousness) Entry "°"°’°f5*'t’

Transmission ©
w‘




Stakeholders to Global Health Security
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CONFLICT, WAR,HUMANITARIAN ASSISTANCE

AND DISEASE

« Until World War Il, more war victims died of microbes
introduced by the enemy, than of battle wounds. 4 died of
Infectious diseases for every 1 killed in combat. (Karlen, 1995)

* More often than not, the victors in past wars were not those
armies with the best weapons and generals, but those bearing
the deadliest pathogens. Spanish American war 85% of deaths
due to Typhoid. (Zinsser, 1943; Diamond, 1998).

» Malaria the Great Conqueror: 1. 28 year old British Serviceman
stationed in Germany, called to the Falklands for 4 month. 2.
1945 Burma Front. Japanese were decimated by Malaria and
the victory went to the British and Indian troops

MILITARY



Estimated Cost
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Economic Impacts of Infectious Diseases

Fear of infection can result in
social distancing or the closing
of schools, enterprises,
commercial establishments,
transportation, and public
services

Economic Impact of Selected Infectious Disease Outbreaks

H1M1

SARS Worldwide
China. Hong Kong. £ 45-55bn

Singapore, Canada
$30-50bn

H5M1 Avian Fiu
Worldwide, 530bn

Foot & Mouth

Foot & Mouth
Taiwan, 55-Bbn

MNipah

5E
SE Asia Lyme Disease Y5 $3.5bn capads E. Coli 0157:H7
U5, 5200m
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BsE MRSA
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COVID-19
S 11 trillion

Zika,
Latin America
& the Caribbean

S7F-18bn
Ebola
West Africa,

%10bn
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Figpures are estirmates and are presented s relative size. Based upan bio-era, Warld Bank, and UNDP data. Chart updated by EcoHealth ARanose.




Countries with strong Public Health and
Primary Care Systems fare better

HEAITH SYSTENMN based ox
PRINMARY HEAILTH CARE
Universal coverage /'equity
Community participaton
Intersectoral collaboraton
Preparedness Appropriate technology

1. Strengthening
health systems

2. Community

based disaster
management
and planning
Benchmarking-
community
based
benchmarks




2 Case Scenarios

Gardening Phenomena (1999)

Super spreaders Doctor Shopping (2012)



What, Who, Where, When, Why (5 W’s to disease

process)

* What
* Who

* Where
* When
* Why



»ALL WERE CAUSED BY ZOONOTIC PATHOGENS

»ALL SPREAD BY MODERN TRANSPORTATION

»MOST HAD ASIAN ORIGIN

»LABORATORY AND CLINICAL DIAGNOSES WERE
PROBLEMATIC

»POOR COMMUNICATION AMONG COUNTRIES

»MAJOR ECONOMIC IMPACT



West Nile Virus Transmission Cycle

Mosquito
vectors
(primarily
Culex
species)

Vertebrate reservoirs

Dead -end hosts

Solid line, documented dwection of MERS-CoV transmission
Dashed line, hypothetical direction of MERS-CoV transmission




Urban Crucible: Impacts of urbanization on
chronic and infectious diseases

Health
Care
access

Increased
Air Pollution

Increased
respiratory
infections

China
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Current Global Threats

Air poliution and climate
change

Noncommunicable diseases

Threat of a global influenza pandemic

Climate action failure

2nd Extreme weather

3rd Biodiversity loss

Fragile and vulnerable settings, such as
regions affected by drought and conflict

Antimicrobial resistance
Ebola and high-threat pathogens

4th Social cohesion erosion

5th Livelihood crises

6th Infectious diseases

7th Human environmental damage

Weak primary care
Vaccine Hesitancy

8th Natural resource crises

9th Debt crises
Dengue
Bl Economic Bl Environmental Geopolitical W Societal M Technological

HIV

Source: World Economic Forum Global Risks Report 2022




WHY GLOBAL SURVEILLANCE MATTERS

First
First Lab Case
Case Confirmation R
: Reporting
Detection/ Response
90 - Reporting ¥ Potential cases
80- 0 Lab prevented
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o - Opportunity . ation
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Tipact of delayed reportiag of infectiousdiseases by clinicians on dsease outoreak contol and prevention Impact of early reporting of infectious diseases by clinicians on disease outbreak control and prevention

doi: 10.4103/0300-1652.160347



Conflict, Refugees, Internally Displaced
People, Host Countries, Health

The World at War in 2022

I Countries in which armed clashes between state forces
and/or rebels were reported in 2022"

* As of Feb 4
Source: The Armed Conflict Location & Event Data Project
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U.S. National Security Strategy of 2002 Aot}
recognizes Infectious Diseases as a | Q& '
potential danger to the Nations Security k‘e.

NO UNIVERSAL HEALTH CARE COVERAGE/ 50 STATES EACH WITH THEIR OWN ABILITY TO DETERMINE
HEALTH CARE PoLICIES/ WHY?
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Antibiotic Resistance

Antibiotic class

‘ CARBAPENEMS

@ reniciuins @) MAcROLIDES

Antibiotic discovery
and resistance timeline TETRACYCLINES FLUOROQUINOLONES

Year IIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII. .IIII
1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

Date of
resistance
identified

19353

Date of
discovery




HOW PATHOGENS CAN
ELLUDE THE IMMUNE SYSTEM?

» ANTIGENIC VARIATION: CHANGE SURFACE PROTEINS , COAT,OR

ALTER THE DNA ( INFLUENZA, STREPTOCOCCUS, TRYPANASOMES,
MALARIA, GONORRHEA)

» LATENCY (DORMANT): HERPES VIRUS

» PREVENTS MACROPHAGES FROM RELEASING COMPOUNDS TO
KILL BACTERIA (TB,LISTERIA, TOXOPLASMA )

» AVOID REOGNITION OF ANTIBODIES BY COATING ITSELF WITH
HOST MOLECULES (LYMES, SYPHILIS)

> KIDNAPPING AND PIRACY: SYNTHESIZING COMPLEMENT
REGULATORY MOLECULES, INHIBITING MHA SYNRHESIS OR
ASSEMBLY, PRODUCING DECOY PROTEINS




Survival is the ability to adapt

How antibiotic resistance spread

Mutation Vertical Transmission Horizontal Transmission

\




Survival is the ability to adapt
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Counterfeit Drugs, by Category

Anti-Infectives M Cardiovascular
21.1%

11.6%
B Central Nervous System 1%
B Alimentary 9.1%
14.5% ¥ Musculoskeletal 8.1%
- Metabolism 1.7%
Respiratory 3.8%

Genitourinary

€ NEW REPUBLIC



SUBSTANDARD MEDS

Counterfeit Drugs : weak risks/ big profits :
For 1.000 S invested, profits can reach:

HEROINE
S20.000

CIGARETTES
$43.000

o/m
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21.5 MILLION'

counterlet medicines relained by
Euopean Customs Authorities

36%

ol anti-molaria
drugs In Southeas!
Asia are lolsifed

550 MILLION"

$628d In Alrica during the
«Blyela- operation

10% 9.8 MILLION
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medicines are during «Pangéo VI» operation
counterfelt




Field Tests and Scanners

»




Number of cases

Number of cases
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Lessons Learned: 3 years into this pandemic

Gernon, L.W. (2022) Where Did We Go Wrong with This Pandemic?.
Open Journal of Emergency Medicine, 10, *-*.
https://doi.org/10.4236/***.2022.****



Lessons Learned: Health care and Public
Health Funding

Lack of funding towards pandemic preparedness, health care infrastructure,
recruitment and training for health care workers and public health

MILLION

health care workers _ MILI-ION

A shortage of
15 MILLION

health care
workers




Lessons Learned: Role of WHO

Understanding the role of WHO/WHA, successes failures, expectations

iceland
$134K

United States

Mexico
$6M
Guatemala
$172K
Costa Rlca
$297
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$383K

Dominican

Portugal
$2M

Tnnldad and Tobago
Panama
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$191K
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Peru
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Note: This visualization
shows the conntries with
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Lessons learned: Data reporting/ Accuracy?

+ indicates observed count above threshold
mPredicted number of deaths from all causes
- average expected number of deaths

- upper bound threshold for excess deaths

Weekly number of deaths (from all causes)

Apr1,18 Jul1,18 Oct1,18 Jan1,19 Apr1,19 Jul1,19 Oct1,19 Jan1,20 Apr1,20 Jul1,20 Oct1,20 Jan1,21 Apr1,21 Jul1,21 Oct1,21 Jant, 22

Figure 6. US deaths (Source: https://www.cdc.gov/nchs/nvss/vsrr/COVID19/excess deaths.htm).




Lessons Learned: Vaccines & Vaccine Equity

Vaccine Nationalism, Shortages, Propietary Rights

Where Coronavirus Vaccines
Will Be Produced

Estimated coronavirus vaccine production capabilities in
2020 and 2021 by country (in billion doses)

4.69

1.90

India UK

Germany South Korea

Source: Airfinity via DW

@®G

statista¥a

Covid-19 Vaccine Doses
Secured By Governments

Total number of Covid-19 vaccine doses secured

as of November 20, 2020
india & | 1 c0b
European Union @ _ 1.43b
United States & _ 1.01b
Canada (+) [ 358m
United Kingdom & [ 355m }{7}{7;7
Japan @ [ 290m

Indonesia 4™ I 240m
Brazil © [ 196m

Source: Duke University Launch and Scale Speedometer

©@®G

statista %

Rich countries will get access to coronavirus vaccines earlier than others

*fﬂ,‘m

.

When will widespread |
vaccination coverage
be achieved?

(I By late 2021
By mid-2022
By late 2022
I From early 2023 onwards

Accurate as at January 22nd, 2021 W
Source: The Economist Inteligence Unit.

' Singapore

* —IHongKong
\z /W

,}'f A




Lessons learned: Communications & Public

Information

TRUST, TRANSPARENCY,EMPATHY and
UNCERTAINTY IS INEVITABLE



Lessons learned: Immunology & Laboratory

Understanding the Immunology and Laboratory parameters of Covid Infection

Before symptom onset After symptom onset

SARS-COV-2 VIRAL LOAD AND PERIOD OF INFECTIOUSNESS

Incubation Infectious Post-infectuious
Exposure Day0 Day 5 Day10**
Highly infectious

PCR test continues to be
positive in throat swabs foran
average of 17 days (max of 83)

Low level
Not detectable

Symptom onset

Incubation period Culturable virus***

6 days (2-21 days)

*Individual-level differences are expected
** Patients with severe illness may shed infectious virus up to day 14
** Based on studies that cultured samples
Source: Cevik M et al; https://doi.org/10.1101/2020.07.25.20162107
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Lessons learned: Global supply chains

Aid payments

Tax cuts

Closed borders
Public life shut down
Quarantine

T Impact on cargo

Traffic bottleneck due to
closed borders

- Shortfall in supplies
. Longer delivery cycle

Government

Lower production
Missing production materials o i
Distribution and supply

Shortfall in supplies Global chains shortfall

N
Broken supply cha.ins Manufacturer b > Sourcing alternatives

Home work / quarantine Lo Longer delivery cycle
Less imports / less exports

Layoffs

N

Reduced working hours
Reduced income
Reduced consumption

Increased need in special
products (e.g., masks, paper)

Home work / quarantine

Lower / stopped production Local
Home work / quarantine [ =iz leil =
Missing production materials
Shortfall in supplies
Layoffs




Lessons learned: National Responses

T he BEest and VWorst Rated
NNatiomal COWVIEPD- 19 Responseaes

Couuntries vwith best/V/yworseot met approwvwal ratinm=s
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Lessons learned: Chronic Diseases vs.
Communicable Diseases

Ischaemic heart disease

Stroke

Road injury

Hyperntensive heart disease

Diabetes mellitus

Kidney diseases

Chronic obstructive pulmonary disease
Lower respiratory infections

Alzheimer disease and other dementias

MNMeonatal conditions

20 40 60 80
Deaths per 100 000 population

- Communicable, maternal, perinatal and nutritional conditions
- Non-communicable diseases

- Injuries

Top 10 causes of death in Islamic Republic of Iran (2019) @%«% World Health

=¥ Organization

L i



Should Nations and Regions develop collaborative research facilities for sharing
health data, surveillance, laboratory capabilities and vaccine production and how
do we engage in this process?

What is the mechanism for reporting possible communicable or novel infections?

Is digital surveillance and telemedicine an acceptable means of contact tracing and
disease surveillance?

How prepared is your locality for natural disasters?

How do we engage Government in providing continuous resources, training,
funding to health care/public health and emergencies?

Should Governments develop a Strategic National Stockpile given the shortages we
have seen in the Global supply chain?








