Understanding Flu and Biologic Events

VDH 2013 EMS Symposium

Rick Russotti RN, EMTP

mitigationjournal@gmail.com

www.mitigationjournal.org


mailto:mitigationjournal@gmail.com
http://www.mitigationjournal.org

. -

FALLOUT SHEI.TEH







ONE LETHAL DOSE 15,000 LETHAL
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Transmission

Agent Dissemination (Person to Person) Incubation Lethality
Anthrax Spores in No (except 1-5 Days High
Aerosol cutaneous)
Ingestion & 12 Hours to 6 Low with
Cholera Rare
Aerosol Days Treatment
. High if
Plague Aerosol High 1-3 Days Untreated
. Moderate if
Tularemia Aerosol No 1-10 Days Untreated
Ingestion &
Q Fever Aerosol Rare 14-16 Days Very Low
Smallpox Aerosol High 10-12 Days Low
Aerosol &
VEE Infected Low 1-6 Days Low
Vectors
Ebola Contact & Moderate 4-16 Days Mode_rate to
Aerosol High
Botulinum Toxin | 'Mgestion & No Hours to High
Aerosol DEVE
T-2 Mycotoxins Ingestion & No 2-4 Hours Moderate
Aerosol
. . Ingestion & Hours to i
Ricin Aerosol No Days High




Smallpox

Responsible for over 500
million deaths worldwide in
the 20* century alone
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Smallpox

Forms and Effects of
Smallpox:

Varioloid Rash Form
| -3% Fatalities

Classic Smallpox Form
Three Subtypes

Discrete Type
Semiconfluent Type
Confluent Type

Classic Smallpox — Discrete Type

Flat Hemorrhagic

Form
Nearly 100% Fatalities
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Progression of
classic Smallpox
showing various
phases including

Vesicles, Pustules,

Scabs and then

Scars.



Chicken Pox

Adult Measles
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Small Pox
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Counties with Plague-Positive Samples
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Plague
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Forms of Plague and
untreated fatality rates:

Bubonic Form 4% of cases)
40-60% Fatalities

Pneumonic Form @-12% of cases)
90-100% Fatalities

Septicemic Form (3-13% of cases)
Nearly 100% Fatalities



Plague

skin necrosis to the fingers,
toes, and groin
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Seasonal Flu O

Influenza Virus Particles
www.virology.net

v Ny Pandemic
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What was SARS?

Novel Coronavirus (NCoV)
e MERS -2013/2014

Close person-to-person
contact with respiratory
secretions

Contaminated surfaces and
items (3 hours after drying)

Civet Cat Theory




Influenza

What is influenza!?

What causes it?

What are Types A, B, and C?

How much does it affect us
normally?

Bird flu is not pandemic
influenza




Influenza

® Essential Terminology

® Common (seasonal) flu
® Avian (bird) flu

® Pandemic flu

® Virions

® Virulence

—

Influenza Virus



Types of Influenza Virus

® Orthomyxoviruses

® Three main types

'ype A—Multiple species
ype B—Humans

ype C—Humans and swine




Influenza Virus A

® Multihost pathogen
® Humans

® Avian Influenza

® Most virulent group

® C(lassification by surface antigens
into subtypes

® Hemagglutinin (H or HA)
® Neuraminidase (N or NA)



Influenza Virus A

Neuraminidase (NA)

® Surface antigens and subtypes
® |5 HA and nine NA
® All in aquatic birds
® Hemagglutinin (HA)

® Sites for attachment to infect host cells
® Neuraminidase (NA)

® Remove neuraminic acid from mucin and
release from cell



Influenza Virus B

Mostly humans

Common

Less severe than A

Epidemics occur less often than A
Human seasonal vaccine

® Two strains of type A

® One strain of type B




Influenza Virus C

H u m a. n S a. n d SWi n e nfluenza Virus (AB type) Influenza Virus (C type)

Different pattern of
surface proteins

Rare

Mild to no symptoms

By age |5, most have
antibodies



The FluVirus as a Contagion

®One of the most infectious pathogens
® [ransmission: Droplets, aerosol, and contact
oSurvive off the host for 48 hours!

®Peak transmission in United States

®Many strains circulating
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Seasonal Flu

® An average year—36,000 deaths in US
®Mostly affects people over 65 years old
®Epidemics occur in winter months

®Peaks in hospitalization and death
related to influenza occur week five to
week |0
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Pandemic Disease
Old Nemesis or New Threat

®Pandemic disease is not a new threat

e National Strategy for Pandemic
Influenza (NSPI)—November 2005

®Department of Health and Human PANDEMIC
Services (HHS) Pandemic Influenza INFLUENZA
Plan—November 2005

® NSPI Implementation Plan released

by the Homeland Security Council— ©
Ma—y 2006 NOMERAMD SRCURITY COvNETn
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Endemic, Epidemic, and Pandemic Defined

® £ndemic—A disease that
occurs at a high rate in a
given population

® Epidemic—An outbreak
of new cases of a disease in
numbers that exceed what
is expected

® Pandemic—An epidemic
that spreads worldwide
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The Spanish Flu 1918

oKilled more people than
any other disease in
history

®Caused more deaths

than WWI, WWVII, the
Korean War, and the
Vietnam VWar combined

®Unusually high attack
rates among young and
otherwise healthy adults
(soldiers)
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United States > Virginia
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A Weekly'Influenza Surveillance Report Prepared by the Influenza Division
Influenza-Like Iliness (ILI) Activity Level Indicator Determined by Data Reported to ILINet
41 42 43
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Impact on Life in America
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Impact on Life in America

Coughs and Sneezes

SPREAD OF SPANISH INFLUENZA
MENACES OUR WAR PRODUCTION

U. . Public Health Service Begins Na

tion-wide Health Campaign.

lowa State Gymnasium Tent Hospital Wartime Poster 1918
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Factors Causing Pandemics

®Rate of transmission

®Severity of the illness—
Some diseases kill so rapidly
that there is minimal
opportunity for the spread
of the disease (Ebola)

®Overall health of a
population

®Ease of travel
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Conditions Favoring a Pandemic

®A new Influenza A virus arising from a major genetic
change (i.e., an antigenic shift)

® A susceptible population with little or no immunity

® A virus that is transmitted efficiently from person to
person

® A virulent virus with the capacity to cause serious
iliness and death
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®|nitial cases
suggested possible re-
emergence of the

1918 virus

®Nationwide
Immunization program
initiated

¢2008

Swine Flul1976
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Swine Flul976

040 million Americans were
vaccinated before the

program was discontinued 3
because of deaths and illness ﬂf* L
attributed to the vaccine '

®No other reported deaths
from the Swine Flu itself
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Causes of Death

®|n a typical flu season,
and during the lesser
pandemics, most deaths
are due to secondary
bacterial pneumonias

®|n the 1918 pandemic,
many deaths were due to
an exceptionally lethal
primary viral pneumonia
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Status of Infectious Diseases

Antibiotic development
Critical care advances
Surveillance

Detection

Diagnosis
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Emerging Diseases

®| egionnaires’
Disease—1976

oHIV/AIDS—1978

® Antibiotic-resistant

TB
®Nipah Virus—1997
®SARS—2003

®MERS - 2013
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Influenza Mortality

® [reatment of the rapidly
progressive severe viral
pneumonia is still
suboptimal

®Mortality rates from
influenza seem to be
rising
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http://www.microscopyu.com/galleries/pathology/viralpneumonia.html

Influenza Mortality

®Growing numbers of
cancer survivors on drugs
with immunosuppressant
properties

®40 million persons living
with HIV/AIDS

®Millions on various
steroids that suppress the
Immune system
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World Population
Travel Patterns
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Possibility / Probability

®\World Health Organization (WHO)
assures us that there will be another
pandemic

eUnknown when, what, how severe
®Difficulty preparing for these unknowns

® Comparison to bioterrorism threat and
planning
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Medical Response Capability

®United States hospital
capacities decreasing

eUnited States Intensive
Care Unit (ICU) beds
decreasing

®|nsufficient numbers of
mechanical ventilators

oStaffing shortages

®Minimal surge capacity
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Pharmacology

®Seasonal FluVaccine
oH’s and N’s
®A and B

® Antiviral Treament
® TamiFlu

®Resistance!?



Non-Pharm

eHand Hygiene
®Respiratory Etiquette
®Protective Equipment

® Appropriate Social Distancing



Workforce?

Only 48% report they would be willing to
come to work during a SARS outbreak

Columbia University, Mailman School of Public Health,
2005.



| won’t spread flu
to my patients
or my family.

Even healthy people
can get the flu, and
it can be serious.

Everyone 6 months
and older should
get a flu vaccine.
This means you.

This season, protect
yourself—and those
around you—Dby
getting a flu vaccine.
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