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Basic Concepts in Disaster
Medicine

Preparedness: Disaster
Management Cycle and Hazard
Vulnerability Analysis

Health care system response to a
disaster
O




Disaster: A serious disruption of the functioning

of a community involving widespread human,
material, economic or environmental losses
which exceeds the ability of the affected
community or society to cope using its own

resources.




Natural disasters
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'H'H‘H‘ Man Made Conflicts

@ Complex Humanitarian Cirisis jo
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DISASTER MANAGEMENT CYCLE

Disaster
Management




Mitigation
Conduct risk assessments/ Hazard Preparation
Vulnerability analysis Establish early warning systems

Inspect healthcare facilities for structural Develop emergency response operation
weaknesses plans

Support public awareness of disaster Education
reparedness .
prepere o . . . Conduct drills
Assist with writing environmental policies with .
. . C Public awareness
disaster risk reduction in mind
Land-use regulations for those living in zones
at high risk for disaster Response

Conduct health needs assessments

Disaster Assess damage of healthcare facilities

Management | Oversee health care
| Monitor environmental health

* Decontamination
*  Monitor for water contamination

Recovery: Monitor food safety/ contamination

Assist with reconstruction
Healthcare system
Power
Communication
Water lines
Community
Provide mental health services for those

Issue health advisories/ communicate with
public

Promote good hygiene practices

Repair Sanitation systems

Food and water distribution

Security

affected by disaster
Manage shelters for temporary housing




Cycle — must be

Cycle — implies time vs social phases

%




occurring

Assess the current le

|dentify the areas with the highe
lowest level of preparedness

Align resources to fill priority gaps

%
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https://en.wikipedia.org/wiki/Disaster
https://creativecommons.org/licenses/by-sa/3.0/




Cohort of patients has a
constellation of similar
signs and symptoms




Table 2. Onset, Health Impacts, and Treatments for Some Agents of Concern
Disease (agent) Incubation period* Symptoms Spread (person to person)  Lethality if untreated Persistence of Organism Vaccine Status (as of March 2005)  Medical Treatment

HIGH THREAT AGENTS (CATEGORY A)

Anthrax (Bacllus anthracs) typically 1-6 days, Fever, cough, profound sweats No (only skin form spreads) High (if inhaled) Very stable spores Licensed Antibiotics
inhalational) but up to 42 malaise, fatigue, myalgiaus viable in soil > 40 yrs
Plague (Yersiia pestis, 1~7 days Fever, cough, shortness of breath, Moderate High unless treated within For up to 1 year in soll; Not current Antibiotics
(usually 2-3 days) sore lymph nodes 12-24 hours (pneumonic) 270 days in live tissue
‘ Tularemia (Francisella tuaensss) 1-21 days (avg 3-6) Fever, cough, pneumonia, headache No Moderate For months in moist soil Not current Antibiotics
or other medsa
Marburg (Viral hemorrhagic fever) 4-21 days Sudden onset, fever, headache, Via fluids >25% lethal Relatively unstable None Supportive treatment onl
followed by vomiting and diarrhea,
rash, generalized bieeding in severe cases
Ebola (Viral hemorrhagic fever) 4-21 days Sudden onset, fever, headache, Via fluids 50-80% lethal Relatively unstable Investigational Supportive treatment onk
followed by vomiting and diarrhea,
rash, generalized bleeding in severe cases
Smalipox (Variola major virus) 7-17 days (avg 12) Fever, aches, after Moderate High to moderate Very stable Licensed Supportive
2-4 days rash appears =30% lethal
Botulism (Clos¥idium bokdinum toxin) 12 hours—5 days Muscle paralyzing iliness No High without Stable for weeks in Licensed Antitoxan if
respiratory support nonmoving food/water {availability uncertain) administered quickly
LOWER THREAT AGENTS (SELECTED CATEGORY B AGENTS)
Cholera (Wbno cholerae) 4 hours-5 days Sudden onset of voluminous Rare, although Low with treatment, Unstable in aerosols & fresh Investigational Antibiotics
(usually 2-3 days) watery diarrhea, vomiting. spreads rapidly via high without water, stable in salt water
cramps, dehydration unfreated water
Glanders (Burkholderia maiel) 1-14 days via aerosol Pneumonia with or without blood poisoning  No Death in 7-10 days Very stable None Antibiotics
ulcers in nose, mouth, throat and lungs in biood poisoning form
Q fever Coxella burnet) 7-41 days Flu-like iliness that can lead to No Very low For months on Not ficensed in US. Antibiotics
pneumonia and hepatitis wood and sand
Encephalitis (Alphaviruses) 2-6 days Fever, aches, pain behind the Low Low Relatively unstable None Supportive treatment

eye, nausea, vomiting

Ricin Ricinus communis) 18-24 hours Can shut down organ function Na High (injected) Stable Investigational No antidote:
supportive treatment

BIOLOGICAL ATTACK: HUMAN PATHOGENS, BIOTOXINS, AND AGRICULTURAL THREATS NEWS &TERRORISM. COMMUNICATING IN A CRISIS. A fact sheet from the National Academies and the U.S. Department of Homeland Security. 2004 National
Academy of Sciences. In optional Re ALMS as prep_biological_fact_sheet




Table 1. Effects and treatment of some chemical weapons developed for military use

Nerve Agents Blister Agents Blood Agents Choking Agents
(injure =kin, eyes, (cause blood changes
and airways) and heart problems)

Sarin Mustard Lewisite Hydrogen Cyanogen Chiorine Phospgene
Cyanide Chiloride

Odorless Garlic or Mustard Geraniums Bumnt almonds Bleach Mown hay

Mon- Persistent Persistent Non-persistent MNon-persistent;
persistent (=12 hrs.) vapors may hang in low areas
{min. to hrs.)

Rapid for vapors; liquid Delayed Rapid Rapid Rapid at high concentrations;
effects may be delayed delayed at lower concentrations

Headache, runny nose, Red, burning skin, blisters, Chermry red skin/lips, rapid breathing, Eye and airway irritation,
salivation, pinpointing of sore throat, dry cough; dirziness, nausea, vomiting, dizziness, tightness in
pupils, difficulty in pulmonary edema, eye damage, comvulsions, dilated pupils, chest, pulmonary edema,
breathing, tight chest, nausea, vomiting, diamhea. excessive salivation, gastrointestinal painful cough, nausea,
seizures, convulsions, Symptoms may be delayed hemorrhage, pulmonary edema, headache

nausea, and vomiting 21024 hrs respiratory anest

Remove from area, Decontaminate with copious Remove from area, assist Remove from area, remove
treat symptomatically, amount of water, remove ventilations, freat symptomatically, contaminated clothing, assist
Afropine and pralidoaime clothing, support airway, treat administer cyanide kit ventilations, rest

chioride (2-PAM chioride), symptomatically
diazepam for seizure control

Decontamination | Remowve from area, remove clothing, flush with soap and water, aerate

*How long a chemical remans at toxic levels

Taken directly from CHEMICAL ATTACK WARFARE AGENTS, INDUSTRIAL CHE MICALS, AND TOXINS NEWS & TERRORISM: COMMUNICATING IN A CRISIS. A fact sheet from the National Academies and the U.S. Department of Homeland Security.
2004 National Academy of Sciences. In optional ReALMS as prep_chemical_fact_sheet




suppre effects, central

nervous systems e 133

® In latent stage, person can look healthy
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https://en.wikipedia.org/wiki/Disaster
https://creativecommons.org/licenses/by-sa/3.0/

emerge
noh-emergent eve

® Can be small or

expand for larger

incidents
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Image credit: https://www.tmj4.com /news /re publican-nafional-convention /froedtert-employe es-ex plain-why-there-is-a-tent-outside-froedtert-hospitdl




N\ RNy Ima
ITel 1 :
9 Wi g ey s QR
of e AN TR oo LI -
1‘ v"‘:lif‘"" =2 LINR N 000 ¥ 0 3 JERRITEE I
. :“; M1 UL ALIBIIBEN lli i

.
8
¥4
8|
sl
b

This Photo by Unknown Author is licensed under CC BY-SA


https://en.wikipedia.org/wiki/Disaster
https://creativecommons.org/licenses/by-sa/3.0/

INFECTION PREVENTION ‘
& CONTROL IN THE
HEALTHCARE FACILITY

* Transmission Prevention:

* Minimize exposures

* Implement engineering controls

* Monitor exposed healthcare personnel

* Train and educate healthcare personnel (just in time training!)
* Ensure adherence to infection control guidelines

* Implement environmental infection control

* Manage visitor access and movement



\

FUNDAMENTAL ELEMENTS OF
TRANSMISSION PREVENTION

o ) Shelter in place and isolate
Elimination Send non-essential employees home
Restrict access to higher risk areas

Substitution * Remote work |
+ Use internet and video conferencing

: : + Partitions between workers
Engineering Controls «  Shift staggering

* Access restrictions

Administrative Isolation and response policies
Controls Communication and education
Social distancing policies

PPE * Respirators and face masks
* Gloves
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Surge: sudden influx of causalities

Surge capacity: the “healthcare
systems’ ability to rapidly expand
beyond normal services to meet the

increased demand for qualified
personnel, medical care and public
health in the event of bioterrorism
or other large-scale public health
emergencies or disasters”
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PHASES OF
SURGE
CAPACITY

Conventional Phase

* Normal patient care with usual resources and
personnel

Contingency Phase

* Minor adaptions must be made but not enough
to result in significant change to patient care

Crisis Phase

* Disaster Surge large enough to cause drastic

changes to healthcare system which results in
altered standard of care



Supply Demand

® Redistribute resources

%






Evacuate
() any patient who
be postponec

Classification system “a
through “d” from no risk of
scharge to critically ill
inpatients

Parking lc
Hallways
Conference rooms
Auditoriums
Dining rooms

Lounges

T[T
o4 | iy A |

are space:
gyms, hotels
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Surge Site

COVID-19 Testing Site




<+ Both require
messaging, signage, and
staffing to carry out effectively
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acui

Fast-track to evaltl

Serve as an Emergency Department overflow facility

Manage low-acuity patients in a tent environment
} AMBULANCE ENTRANCE - COviD-iy PA

R e




Dlogy, laboratory...)

consider cold chain,
Handwa ol swabs...)

Infection-control supp ones/radio

Carts and tables » TV/radio for waiting areas

Computer access/technology > Staff




Have a backup storage of supplies in easy accessible location

Requesting federal assistance with strategic national stockpile




Shorter triage and quicker

registration methods.

Incorporate transmission Communication with staff-
prevention methods into daily phone calls, virtual
triage including screening meetings, just in time

and isolation training




d preparation area

Conduct a brief drill with staff acting as patients before opening

BEoNprete: the surge site, to identify potential gaps in planning.




yx of sick

k up list

students

ployees

dilize community groups

® In crisis phase staff may practice above usual
scope of practice
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ESlTriage Algorithm

. . . A. Immediate life-saving intervention required: airway, emergency medications, or
requires immediate other hemodynamic interventions (IV, supplemental 02, monitor, ECG or labs DO
|ife.saving intervention? NOT count); and/or any of the following clinical conditions: intubated, apneic,
pulseless, severe respiratory distress, SPOQ-:.QO. acute mental status changes, or
unresponsive.
Unresponsiveness is defined as a patient that is either:
(1) nonverbal and not following commands (acutely); or
(2) requires noxious stimulus (P or U on AVPU) scale.

h'gh risk snuatlon? . High risk situation is a patient you would put in your last open bed.

or
& & g Severe pain/distress is determined by clinical observation and/or patient rating of
confused/lethargic/disoriented? greater than or equal to 7 on 0-10 pain scale.

or

severe pain/distress? . Resources: Count the number of different types of resources, not the individual
tests or x-rays (examples: CBC, electrolytes and coags equals one resource; CBC
plus chest x-ray equals two resources).

Resources Not Resources

C
how many different resources are needed? Labs (blood, urine) + History & physical including pelvic)
—_— ECG, X-rays t-of-care testing

none one many CT-MR-ultrasound-angiography

IV fluids (hydration) Saline or haplock

IV or IM or nebuiized medications * PO medications
» Tetanus immunization
* Prescription refills

danger zone
vitals?

Specialty consultation Phone call to PCP

Simple procedure =1 Smple wound care
(lac repair, foley cath) (dressings, recheck)
Complex procedure =2 Crutches, splints, slings
(conscious sedation)

consider

D. Danger Zone Vital Signs
Consider uptriage to ESI 2 if any vital sign criterion is exceeded.

Pediatric Fever Considerations
1 to 28 days of age: assign at least ESI 2 if temp >38.0 C (100.4F)

1-3 months of age: consider assigning ESI 2 if temp >38.0 C (100.4F)

3 months to 3 yrs of age: consider assigning ESI 3 if: temp >39.0 C (102.2 F),
or incomplete immunizations, or no obvious source of fever

OES! Triage Research Team, 2004 - (Refer to teaching materials for further clarfication)




START Adult Triage

. Yes

. ™
o
& Spontaneous
. breathing
™

APNEA

Respiratory o
Rate

- .

_~"Perfusion - Radial pulse absent'
> - - ' IMMEDIATE
~ " orcapillary refill > 2 sec

Radial pHIse
present

or capillary
refill < 2 sec

N
/ Mental

status
.

Obeys commands

Doesn't obey
commands

‘ DELAYED ‘

Triage Categories

2GS LD LI Ciack Triage Tag Color

» Victim unlikely to survive given severity
of injuries, level of available care, or
both

e Palliative care and pain relief should
be provided

LSV PN ISl Red Triage Tag Color

o Victim can be helped by immediate
intervention and transport

o Requires medical attention within
minutes for survival (up to 60)

@ Includes compromises to patient's
Airway, Breathing, Circulation

DELAYED Yellow Triage Tag Color

o Victim's transport can be delayed

e Includes serious and potentially
life-threatening injuries, but status not
expected to deteriorate significantly
over several hours

m Green Triage Tag Color

o Victim with relatively minor injuries

» Slatus unlikely to deteriorate over days

o May be able o assist in own care:
"Walking Wounded"

START TRIAGE:

9239352  TRIAGETAG  %.239352
@ 1

No.239352
T CAUFGRA FRE CHEFS ASSOGATON
Lsare e conrect Tiage Catsgary ON e end of e Trsge Tag

Move the Walking Wounded [ RNMMINOEE
No respirations after head titt
] Respirations - Over 30 —
(] Pertusion - Capillary refill _
Over 2 seconds
[ Mental Status - Unable to [ IMMEDIATE ,
follow simple commands.
Otherwise- [ DELAYED |

A

HOSPITAL DESTINATION
ORIENTED X [ DISORIENTED [ _UNCONSCIOUS O

DECEASED

DELAYED to.

Walk
Assess 3rd

Step 1: Sort:
Global Sorting

Wave / Purposeful Movement
Assess 2nd

A 4

Still / Obvious Life Threat
Assess 1st

Step 2 - Assess:
Individual Assessment

Lifesaving
Interventions:

e Control major hemorrha
« Open airway (if child

e Chest decompression

Reassess:
considering
patient conditions,
resources,

scene safety

A 4

qge

consider 2 rescue breaths)

.

e Obeys commands or makes
purposeful movements?

e Has peripheral pulse?

e Not in respiratory distress?

. Major hemorrhage is controlled?

~—

Any No
Delayed

~Likely to survive-._Yes
_ given current Immediate

_resources?

Step 3 -

Treatment and/or Transport

SALT Triage

Sort

Assess

SIMPLE TRIAGE AND RAPID

TREATMENT Life Saving Interventions

Treatment and transport




TRIAGE: HOW IS IT DIFFERENT IN
A LARGE OUTBREAK?

“* Long-term event means that “* Must incorporate transmission
you do not know the prevention during triage
number of patients you will
see

% Must adjust triage % Staff need to understand the

categories for disease
symptoms and priority

triage algorithm and be able to
explain it to patients
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Triage of patients with suspected COVID-19 infection
widespread community transmission)

Identify signs and symptoms of respiratory infection:
* Fever (>38°C) or history of fever® Continue with usual
_And- triage, assessment and
* At least 1 sign or symptom of respiratory disease (e.g., celrs

cough or shortness of breath)

Separate from the rest of the patients:

Place the patient in a single-person room with the door closed or in other designated area
Ensure healthcare personnel (HCP) caring for the patient adhere to Standard, Contact, and Droplet Precautions

Only essential HCP with designated roles should enter the room and wear appropriate personal protective
equipment

Inform

Notify the hospital infection control program and other appropriate staff

*Elderly people may not develop fever, but new-onset of cough or worsening respiratory symptoms



A place to store th
A sign-in sheet or logbook tc
of the isolation room

Hand hygiene supplies
There should be a routine cleaning schedule and
precautions for the room
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* Examples: earthe
CBRNE/ terrorist events
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PRE- DISASTER ASSESSMENT

Part of disaster preparation and planning

Hazard Vulnerability Assessment (HVA)

Emergency Operations Plans
Assessment of critical infrastructure

Estimating the time required to evacuate
patients from the hospital

g
g
5
g
£
£
o
P
©

I’M NOT STUPID,
oF COURSE I'VE GOoT A
DISASTER RECOVERY PLAN!
UNFORTUNATELY IT wWAS
oN MY HARD DRIVE
WHEN IT CRASHED.
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- An’r|C|pc|’red effemor? bot hospl’ral and the community
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https://www.propublica.org/article/in-hurricanes-wake-decisions-not-to-evacuate-hospitals-raise-questions
https://creativecommons.org/licenses/by-nc-nd/3.0/

POST- EVENT EVACUATION

s N

When to transfer?
® Disaster mandates evacuation secondary to loss of infrastructure

¢ Significant damage to community reducing ability to safely care
for patients

® Security concerns
® Environmental factors

® Physician believes level of care will be higher at accepting
facility


https://www.propublica.org/article/lawsuit-against-new-orleans-hospital-settles-shortly-after-trial-begins
https://creativecommons.org/licenses/by-nc-nd/3.0/
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® Start on first floor evacuating qmbulq'rory patients
| * Move up the hospital

* |CU patients last
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466681>

97 /i.aem.2006.06.032/epdf>

rep=repl &type=pdf>

rence” Society for Academic Emergency

NDLSF Basic Dis
Planning considerations: Evacu ations-evacuation-and-shelter-in-place.pdf

Satterthwaite et al Using 'reverse triage' to y: Royal Darwin Hospital's response to the Ashmore Reef disaster. (Feb 2012)
Journal of Emergnecy Medicine

Sheikhbardsiri et al. Surge Capacity of Hospitals in Emergencies and Disasters With a Preparedness Approach: A Systematic Review. Disaster Med Public Health Prep (Oct;11, 2017)
<https://www.ncbi.nlm.nih.gov /pubmed/282647 31>

The Centers for Disease Control and Prevention (CDC), National Institute for Occupational Safety and Health (NIOSH) - https://www.cdc.gov/niosh/topics/hierarchy/

@



https://www.ndlsf.org/bdls
https://training.fema.gov/IS/courseOverview.aspx?code=IS-100.c
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