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Objectives

At the conclusion of this presentation
the participant will be able to:

Gain an understanding of the epidemiology of
disasters.

Review the incidence of mass casualty events.
Explore the hospital, regional and national Incident
Command System and the planning cycle.

Review the ethical and psychosocial implications
associated with an emergency response.
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Disaster

Crisis situation

Disaster
management

Natural or man
made

Emergency
response plan
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Presentation Notes
Disaster is a crisis situation causing resources to become overwhelmed.
WHAT ARE SOME SITUATIONS WHERE YOUR ORGANIZATION COULD BE OR HAS BEEN OVERWHELMED? Are most man-made or natural?
Disaster management is actions taken by an organization or group in response to unexpected events that result in, or threaten, loss of life or resources, and which threaten the continued function of the organization or group. 
Your hospital has a formal Emergency Response Plan. This is a national requirement. 

IF YOU HAVE BEEN IN A REAL DISASTER OR EVEN A DRILL, DID YOU FEEL YOU KNEW YOUR ROLE? Did the organization come together? Did you participate in or get feedback about the strengths and opportunities for improvement after the event or the drill?
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The Robert T. Stafford Disaster Relief and Emergency Assistance Act, 42 U.S.C. §§ 5121-5207 (the Stafford Act) §401 states in part that: "All requests for a declaration by the President that a major disaster exists shall be made by the Governor of the affected State." 

FEMA listing of the number of Major Disasters and Emergency Declarations per year. This provides the historical perspective of the disaster events in the US. 

2009 – 115
2010 – 108
2011 – 242 
2012 – 112
2013 – 95
2014 – 84
2015 – 80
2016 – 102
2017 – 137
2018 – 124
2019 – 101
2020 – 311




2020 Disaster Declarations

Biological

Fire
Hurricanes

Storms and Flooding

Tornados
Flood/Mudslides

Coastal Storms

Earthquakes

Dam/Levee
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Note the Biological (COVID 19) numbers which contributed to the large increase in frequency in 2020.
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Drought Impact Types:
r~ Delineates dominant impacts

S = Short-Term, typically less than
6 months (e.g. agriculture, grasslands)

L = Long-Term, typically greater than
6 months (e.g. hydrology, ecology)

Intensity:

[] None
[] DO Abnormally Dry

[] D1 Moderate Drought

: . [ D2 Severe Drought
Author: . L [ D3 Extreme Drought
Curtis Riganti [l D4 Exceptional Drought

National Drought Mitigation Center
The Drought Monitor focuses on broad-scale conditions.

O Local conditions may vary. For more information on the
2 Drought Monitor, go to https://droughtmonitor.unl.edu/About.aspx
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We usually don't think of droughts in the same way as other natural disasters, such as floods or hurricanes. For example, no one knows for sure how severe a drought will be - until the rains return. But droughts can be more costly than other natural disasters. Point to make is a drought is a natural hazard in regions of the United States. Drought impacts the economy and regional resources for a healthy community. 



US Reported Earthquakes in 2015

State
Alabama
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Many states have a significant number of earthquakes. 
*Alaska's network of faults is a result of tectonic activity; the Pacific Plate is actively subducting (sliding under) the North American Plate, and the Denali Fault is located on the boundary between the two plates.

California sits on the large San Andreas fault, has less frequent earthquakes, but sustains more damage than Alaska. 

Nevada and Wyoming also sit on fault lines but so far quakes have caused little damage.

*Oklahoma is a different story. While these earthquakes have been induced by oil and gas-related processes, few of these earthquakes were induced by fracking. The majority of earthquakes in Oklahoma are caused by the industrial practice​ known as "wastewater disposal". Wastewater disposal is a ​separate ​process in which fluid waste from oil and gas production is injected deep underground far below ground water or drinking water aquifers. In Oklahoma over 90% of the wastewater that is injected is a byproduct of oil extraction process and not waste frack fluid.

Only 5 earthquakes precipitated a disaster response in 2018-2020. 
Utah and Puerto Rico in 2020
California and Alaska in 2019
Alaska in 2018
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Disaster Declarations — Flooding (2020)

North Dakota flooding, April
North Dakota flooding, October

Oregon severe storms, flooding, |
landslides, and mudslides,
February

Washington severe storms,
flooding, landslides, and
mudslides, January

Wisconsin severe winter storm
and flooding, January

—— —



Disaster Declarations — Hurricane (2020)

Douglas- Hawaii
Hanna- Texas

|saias- New Jersey, North Carolina,
~ Connecticut, Delaware, New York,
“Florida

. Laura- Texas, Louisiana, Arkansas,

Mississippi

-«M‘Q‘rco- Texas, Mississippi, Louisiana
Sally- Florida, Alabama, Louisiana,
Mississippi

Eta- Florida

Zeta- Louisiana

Delta- Louisiana, Mississippi
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Disaster Declarations — Tornado (2020)

* Arkansas Severe Storms and Straight-line Winds, April

* Arkansas Severe Storms, Tornadoes, and Straight-line
Winds, March

* Tennessee Severe Storms, Tornadoes, Straight-line
Winds, and Flooding, March
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Tornado Hospital Impact
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Joplin, Missouri, is a community of approximately 50,000 citizens. On Sunday, May 22, 2011, at 5:41 am, an EF5 tornado with wind of 250 miles per hour hit the community and took its first “direct hit” on Mercy-St. John Hospital. The tornado hit one side of the building, and blew out windows and walls. Power was lost, water, gas and sewer pipes were disrupted. Liquid oxygen tanks were damaged and spewing. The hospital was emergently evacuated. 

There have been two other hospitals hit by tornados, with no loss of life: Moor Medical Center in Moore, Oklahoma in 2013 and Avera McKennon in Souix Falls, South Dakota in 2019.


Commercial Rail Events

2015 2016 2017 2018 (R) 2019 2020

Fatalities, total 11 7 7 7 3 1
Derailments 8 0 3 0 0 0
Collisions 1 3 0 5 0 0
Other 2 4 4 3 1
Injuries, total 564 433 (R) 31§ 57 67
Derailments 471 113 159 21 26
Collisions 32 14 13 12 8
Other 32 14 13 12 8
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The Railroad Safety Improvement Act of 2008 mandated the “Positive Train Control” system for the 60,000 miles of rail network, to prevent and decrease the number of railroad events. This was to be completed in December of 2015, but was extended to December of 2018. 

In September 2021, an Amtrak train derailed in Montana and there were three fatalities and a number of injuries. Investigation as to cause is ongoing.


Commercial Aircraft Events

2010-2020

* 11 commercial crashes
In the United States

« 30 fatalities
« 217 reported injuries

US Air Carrier Safety Data
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Presentation Notes
Commercial aircraft crash events are a man-made hazard. This slide reflects the events in the United States. Hospital emergency response plans must address multiple or mass casualty responses to include burns, trauma, casualty’s family needs as well as media. 

Six of these crashes were passenger aircraft, three were cargo aircraft and two were ‘other’ (one person illegally on runway killed by a plane;  the other was a person who stole a plane and crashed it to commit suicide.)

“Thanks largely to the FAA Part 135 rules, only three of the 35 fatal accidents involving U.S. business jets between 2010 and 2020 concerned charter flights, according to the National Transportation Safety Board. Those charter accidents claimed the lives of 18 crew and passengers, with a single 2015 accident accounting for nine of the fatalities.” Gilbert 2021


Terrorist Events in the US

« Terrorist goal: instill fear and social disruption in society

* “No-Notice” events producing casualties in a short period of
time with lethal injuries

* Require hospital planning and preparation to develop surge
response capabilities and capacity

 Bombings and explosions
* Shootings

* Vehicle attacks
 Chemical agents
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Terrorist attacks in the US may be from domestic terrorists or organized terror groups such as al-Qaida or Isis.   The terrorists goal is to instill fear and create social disruption. The terrorist event produces various levels of harm as well as an emotional impact on the community. In most events, the terrorist utilizes inexpensive resources to carry out their mission. Their mission is to increase the number of casualties and maximize the impact. Terrorist attacks have a higher lethality of injuries and injury severity. Casualties require rapid extrication and transport to definitive care due to their wounding pattern. Rapid access to the casualties and measures to control external hemorrhage improves the outcome of the event.
Trauma centers must have the resources to immediately manage casualties. These events are described as “no-notice” events. This is very different from the hurricane and tornado warnings. 


American Deaths in Terrorist Attacks in US
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National Consortium for the Study of Terrorism and Responses to Terrorism (START)
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“While the 9/11 attacks were committed by terrorists with an extremist Islamic ideology, subsequent terrorist acts in the US have had a wide range of origins. In 2019, attacks in the US were committed by attackers with “antifascist, anti-government, anti-LGBT, anti-Muslim, anti-Semitic, anti-white, left-wing, pro-choice, and white supremacist/nationalist extremism” ideologies, among others, according to a 2020 START report. Attackers typically did not have ties to organized, formal groups like al Qaeda.” START 2020


Active Shooter Events 2000-2020

Active Shooter Event 2014-2020

* Active shooteris an
individual(s) engaged in
killing or attempting to Kkill
people in a confined and
populated area.

« 373 Active shooter events

« 387 Number of shooters

° 301 5 Casualtles 2014 2015 2016 2017 2018 2019 2020

United States Federal Bureau of Investigation, 2021
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An “Active Shooter” is as an individual who is engaged in killing or attempting to kill people in a confined and populated area. Examples are shopping malls, public meetings, movie theaters, schools or academic institutions, business workplaces, and places of worship. 
The most common public reaction is being startled and feeling fear. Some will deny what they are hearing and delay their response which can put them at risk. There is no profile for recognizing or defining a potential active shooter individual. 


Casualties by Active Shooter (2000-2020)

Fatalities Wounded

« Civilian 1061 e Civilian 1789
 Law Enforcement 30 « Law Enforcement 91

« Security Guard 10 « Security Guard 6

Mass Casualty is defined as three or
more Killings in a single incident.
140 were mass casualty events in 2000-2019.
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Shooter Outcomes

e Suicide 126
=~ T . « Kill by police 71
. g Kill by civilian 7

O A I

-

=




Shooting in Hospitals

Jefferson University Hospital employee fatally shoots coworker (10/4/21)
Suspect fatally shot in Ohio hospital emergency department (4/12/21)

Man shoots wife, kills self inside Houston medical facility (3/3/21)

One dead, four injured in Buffalo Allina Health Clinic shooting (2/10/21)
Combative patient shot by deputy at Harbor-UCLA Medical Center (10/8/20)
Security officer killed by friendly fire at Munster Community Hospital (6/17/20)
Man kills estranged wife's boyfriend, self outside St. Clare Hospital (6/11/20)
Man with gun outside Wisconsin ER fatally shot by police (4/15/20)

Man fires flare gun, threatens to shoot up O.C. Medical Center (4/9/2020)
Brigham and Women'’s Hospital valet shot, suspect killed in police pursuit
(2/13/2020)

Fayetteville, VA shooting suspect was there for mental health treatment
(2/11/2020)
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Slide to point out that hospitals can be the site of single or multiple shootings and emergency operations plans must address the active shooter. 

These are all headlines from an online publication called Campus Safety. There is at this point (November 2021) no readily available up-to-date list that I can find of hospital shootings.
The most recent study available was completed by Brown University and John Hopkins that reviewed the incidence of hospital shootings between 2000 – 2015. Hospital shootings are rare. 
154 incidences were identified. This is an average of 14 hospital shootings per year.
	59% (91 occurrences) of these events occurred within the hospital.
	41% (63 instances) occurred on the hospital grounds. 
	91% of the shooters were men. 
	29% occurred in the emergency department
The US Bureau of Labor and Statistics released data that identified 19 homicides in the health care industry in 2015.  Sixteen of these deaths were from intentional gun violence. This defines a 46% increase from the seven deaths reported in 2014. This study defined the shootings as linked to a grudge (33%), social violence (15%), attempt to escape the facility (14%), and 11% were related to suicidal tendencies.






Active Training
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Click on the video to watch an FBI production of Active Training. It is important that the public and community planners focus on plain language warnings to alert individuals that an active shooter event is occurring. Training can prepare individuals to respond to these events. All health care facilities need a defined, engaged Active Shooter Training program. 
    


Mass Casualty Incident

* An incident where emergency medical services
respond to a single event with multiple casualties.

 An active shooter event with three casualties is an MCI,
while a natural disaster with 50 or more casualties will
also be considered an MCI, on a much higher level.

* |n alarge-scale MCI, the number of casualties has the
potential to exceed the resources available to provide
support, triggering Public Health Disaster Response.
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Examples of potential MCI:
1. Active Shooter 
2. Terrorist Acts
3. Explosions
4. Natural Disaster
5. Multi-Vehicle Accidents 
6. Mass Transit Mishaps


Public Health Disaster Response Phases
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Preparedness: Planning the response.

Response: Phase in which each agency activates its emergency operations response plan to the specific threat, which can integrate local, regional, state and federal response. 

Recovery: Phase that identifies resources that can assist in restoring daily function as well as other resources that can address physical and emotional needs of the population. This is multidisciplinary and may include law enforcement, public schools, public works, EMS providers who are not 911 providers, and the business community.

Mitigation: Process of defining risks and potential vulnerabilities and then working to reduce the vulnerability and to strengthen society’s ability to endure and respond. 


Preparedness



Presenter
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Preparedness: Process of developing a formal program of response. Preparedness includes training, staff development, classification of public health resources, development of standard operating procedures, developing emergency operations response procedures, developing communication procedures, and developing stockpiles and placement of key supplies and resources. This also includes participation in tabletop and functional exercises to test the response procedures. This is also the phase where community memoranda of understanding and external contracts are established. 






Hospital Preparedness

* Phase of Information Gathering

* Hospital Leaders Define Federal & Regulatory
Requirements

 CMS Provisions of Participation Criteria
« Joint Commission Standards

* Review of Lessons Learned

* QOrganizational Structure
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For the vast majority, if not all hospitals, no matter the size, information gathering has been completed a number of years ago. These include the CMS Provision of Participation elements and the Joint Commission standards. 
It is important for hospital leaders to commit and establish resources to address educational needs such as Incident Command System training as well as training for triage, medical decontamination and special considerations for casualty management. 
This includes the commitment to establish an organizational structure that supports the continuous learning and advancement of an effective emergency response system.
Previous disaster exercises, after action reports, lessons learned, regional trauma system and disaster response activities should all be used to determine on-going weaknesses. 


Emergency Preparedness Committee

Each hospital has one and has already developed the
plan, chain of command, personnel, methods of
communication and identification, mutual aid,
resources

Predetermined location of the Emergency Operations
Center (EOC)

Predetermined incident command leadership

Each department and unit should already know what
to do.
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DO YOU KNOW WHAT YOU AND/OR YOUR UNIT IS RESPONSIBLE FOR DURING A “DRILL”?

The EOC should be activated not just for drills, but for anything that might stress the organization and impact patients and staff. The Incident Commander will determine the level of response and have the predetermined chiefs of each area notified to respond.
This may be an environmental event such as snow, flood, loss of power, hurricane, fire, or tornado.
This may be a chemical spill or sudden influx of victims from a mass casualty from MVC to shooting.
Each hospital, region, and state in the US activated their EOC’s during the COVID 19 pandemic.

If the event stresses the hospital beyond its capabilities to respond, the EOC will communicate with their regional EOC, who will communicate with the state EOC, who will then communicate with the Federal Government as necessary. It is the governor of every state who must request help from FEMA.

In a major environmental or power outage disaster, each entity should have plans in place to take care of critical needs for three days.


Hospital Response

The 7 Phases of Readiness:
 Preparedness
* Planning
* Regional integration
* Integration with pre-hospital
 Emergency Operations Response Plan
« After action review
* Plan revisions
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The hospital response can be reviewed in very defined phases. 
Preparedness
Planning
Integration with Pre-Hospital Agencies
Emergency Operations Response Plan 
Regional Integration 
After Action Review 
Plan Revisions 
These phases will be covered individually. 




Hospital All Hazards Self-Assessment

Planning Framework Sheltering-in-Place
Command and Control Isolated or Out of Communication
Authorized Personnel Visitors

Notification Systems Communication and Media
Plan Activation Resources

Response Protocols Allocating Pharmaceuticals
Communication Systems Surveillance

Staffing Considerations Infection Control

Security and Access Staff Education & Training
Internal Traffic Post-Mortem Care
External Traffic Recovery Protocols

Patient Reception Exercising the Plan

Evacuation (Horizontal & Vertical) Infrastructure
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The CDC published the “Hospital All-Hazards Self-Assessment” document that assists the hospital in evaluating the 26 components of an effective disaster response. This gap analysis guides the planning and preparedness efforts. The document is organized in a modular format that allows the hospital to address each of the 26 components in an organized process. The hospital’s Emergency Management (Disaster) committee is typically responsible for the oversight of this process, with an engaged senior leader who provides the administrative strategic support. 
       
This self assessment should reveal weakness individualized for each hospital. 

For example, if the hospital’s backup generators are at ground level, is there even a remote possibility that they could be flooded and disabled?
How does the hospital deal with an environmental issue, such as an avalanche/mudslide closing a road that prevents many staff to report to work?
What if there is a fire on the third floor isolating the ICU? Can you do a vertical evacuation?


Hospital Response

The 7 Phases of Readiness:
 Preparedness
* Planning
 Regional Integration
* Integration with Pre-Hospital
« Emergency Operations Response Plan
« After Action Review
* Plan Revisions
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Next three phases are:
Planning
Regional integration
Integration with local pre-hospital providers and Regional Emergency Operations Centers


Planning

Planning phase is a critical element
Hazard vulnerability assessment
Review response plans

Define resources needed
Community integration

Prioritize exercise events

Special populations
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* The planning phase follows the preparedness phase. It is best practice that planning is an annual review and reprioritization of the Emergency Preparedness Plan.
* Planning begins with a review of the committee members, their role in the response, commitment to participation and knowledge and resources they contribute to the process. The hospital Emergency Operations Committee (disaster committee) usually has the responsibility of the planning phase of activity and must include a dedicated, committed representative from each area that plays a key role in hospital response to a disaster. 
* Trauma center criteria requires the trauma medical director and the trauma program manager to participate in hospital response as well as regional response planning. 
* The committee will assign a workgroup to work with other community/regional leaders to complete a Hazard Vulnerability Analysis. 
* The previous year’s response plan, exercise after action reports and corrective action plans, and the annual review are reviewed to identify potential weaknesses, opportunities and strengths in the system. The outcome of these efforts define the priorities for planning for the next twelve months. 
* Specific risk patterns such a chemical, biological, blast and burn treatments must be evaluated to define the hospital’s response capabilities.
* Planning for staff will include 1) staffing model changes for the disaster response, 2) length of shift for the response, 3) how to provide meals and breaks for the response, 4) provisions for rest, potential for sleep arrangements depending on type of event, 5) provisions for childcare/dependent care/pet care and 6) health care/mental health provisions. Measures to notify staff of the event and of their need to respond need to be monitored for time delays and communication breakdowns. Measures to accurately track time must be in place. Plans must ensure the safety and welfare for staff. 


HVA

Natural Manmade
Tornado Transportation
Flooding Industrial Hazmat
Hurricane Structure Collapse
Earthquake Weapon Violence
Landslide Fire

Mudslide Explosion

Wildfire Terrorist Chemical
Extreme Temp Terrorist Biological
Volcano Terrorist Radiation
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Hazard Vulnerability Assessment (HVA) Centers for Disease Control and Prevention 

ASK FOR OTHER EXAMPLES of Natural or Manmade hazards that might be included as a hazard in their community that is not listed. Another category to consider is technology when completing an HVA. 



Hazard Vulnerability Assessment (HVA)

Define
Hazard Response
Plan
\@/ Qe
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The HVA completion process assists the disaster committee in defining a specific score for each hazard. These scores are evaluated and used to prioritize the planning efforts and exercises. Planning efforts should be integrated with the local and regional response departments. The region needs to understand what the hospital capabilities are and the hospital needs to understand the region’s expectation of the hospital, and capabilities in the region. 
Define hazard: 		Response Plan:
Impact on society		Effective plan
Likelihood of happening		Resources and Equipment available to response
Impact on individual		Staff know what to do
Impact on Community



Planning

 |ncident Command Center

 Medical decontamination
training

« EMS traffic routes/triage

« Medical care

o Staff notification/staff
traffic routes

« Communication —
redundancy

e Security

Image from Parkland Hospital
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The emergency response plan must be reviewed annually and have an annual evaluation. This is a Joint Commission requirement. 
The emergency response plan must define the Incident Command System structure and implementation process. In addition, the location for the command center must be defined and the room must be prepared. This will include being aligned with back-up emergency power, communication systems, access to media outlets, internet capability, printers, and appropriate equipment. HICS forms, job action sheets, tracking boards and identification vests must be readily available. Security to secure and protect the command center must be addressed. The Incident Commander must be aligned and integrated with the community and regional response. Individuals assigned to the Incident Commander job function must have appropriate training, leadership and communication skills. 

Procedures for medical decontamination must be in place and ready to be operationalized. Training, equipment, storage and team notification for medical decontamination must be defined and provided. The facility must define its operational capacity to decontaminate all patients. Medical care guidelines must be defined. The location for triage during a mass casualty must be defined and be tested. Security needs must be addressed. Individuals targeted to staff the triage area should have appropriate training. Tools for triage and the triage system to be used are defined in the planning phase. Integration with EMS agencies will assist in identifying how to utilize the EMS field triage tag, and how EMS will identify the mass casualty triage area and the expectations of EMS. EMS traffic routes to the hospital will need to be protected and secured. Individuals targeted as the triage officer must have a strong clinical knowledge and understanding of expected outcomes.  Triage staff should have appropriate safety gear and PPE protection. If decontamination needs are not ruled out the triage team may need to be suited in decontamination equipment. Staff receiving patients must build-in successive triage to decrease over and under triage.  

Plans for where and how to relocate or discharge the patients in the emergency department and hospital. Patients who meet criteria for a head CT will have a head CT performed, but the patient can not be moved back to their original resuscitation room. Planning for surge capacity (space) and capabilities (specific medical resources) is a priority. Areas to establish alternate intensive care beds, alternate areas for managing the delayed and immediate casualties again will maximize surge capacity and capabilities. Medical care from triage through resuscitation/evaluation to inpatient bed assignment must be defined. This includes defining areas for surge and alternate treatment areas. Measures to ensure unidirectional flow of the casualties and minimal standards of care are defined during the planning phase. Staffing pattern will be altered. ICUs and inpatient units must review their response staffing options. Treatment areas that will need security must be defined and addressed in the plan. Staff education to ensure they understand these processes also needs to be planned. 

Procedures and mechanisms to notify staff must be addressed. Traffic routes for staff to return to the hospital need to be defined. These routes need to be communicated to other agencies and secured. Staff need to be educated regarding how they will be notified of an event, the traffic route and where to report. 

Communication is one of the most common failures in a disaster response. There must be planned tiers of redundancy for communication. It is recommended that there be at least three backup systems for communication, and the fourth system be the HICS form 213 and a ham radio operator. 

The image is provided by Parkland Memorial Hospital, Dallas, Texas and reflects an Incident Command System training event conducted in 2017. 


Incident Command Center

/  INCIDENT
7 COMMANDS?

usfa.fema.gov osceolaregional.com prd.blogs.nh.gov/
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The emergency response plan must define the Incident Command System structure and implementation process. Security to secure and protect the command center must be addressed. The Incident Commander must be aligned and integrated with the community and regional response. Individuals assigned to the Incident Commander job function must have appropriate training, leadership and communication skills. 

Note: Incident Command System is activated for all emergencies that overwhelm the usual operations of hospitals, police response, fire response, hazardous waste, power companies, schools, large businesses  etc. Each of these entities along with local, regional and state governments should have Emergency Preparedness Plan and Incident Command Center processes.


Planning

e Just-In-Time inventory
* Medication distribution

Deploying people and material
effectively were the critical pieces of
the stockpile’s response after 9/11.
“We were in NYC within hours.

The National Pharmaceutical
Stockpile (NPS) functioned well
because of the investments made in
preparation, planning, and
exercising.” The NPS became the
Strategic National Stockpile in 2003.
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Most hospitals have implemented systems such as pyxis systems or “just-in-time” inventory to maximize resource utilization and decrease cost. Planning must review resources available and make provisions to ensure needed medical supplies, equipment, and medications are available for surge and mass casualty. The response must be timely and coordinated. 

This must be addressed in the planning phase to ensure needed agreements and operational issues can be defined prior to a public health emergency (terrorist attack, outbreak, earthquake) severe enough to cause local supplies to run out 

Strategic National Stockpile (SNS) has large quantities of medicine and medical supplies to protect the American public if there is a need. The COVID 19 pandemic revealed some opportunities for improvement in the SNS. “A big part of what we're seeing right now is a shift away from just, 'let's put more things in the stockpile' to 'let's really reimagine all of the ways in which we can use the stockpile partnership's strategic interventions and investments to make the product available or have the flexibility to produce a product on the fly,’” The stockpile has transformed into a network of supply chains and now has connections with manufacturers such as 3M, CVS, and GE, KMGH reported. In the future, it could help the U.S. respond to pandemics, terrorist attacks, natural disasters or biochemical warfare.” (Becker Hospital Review, April 2021)

WHERE ARE YOUR HOSPITAL’S “DISASTER CARTS”?  If not on-site, are there barriers to obtaining them?
        


* Infrastructure
contingency

* Business continuity
» Casualty tracking

Planning
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Planning efforts must review measures to ensure the building infrastructure can be maintained during the identified hazards. In addition, backup systems for fuel, water, power, HVAC, medical gases, oxygen, and waste management need to be reviewed to ensure sustainability. Contracts and agreements may need to be renewed annually as defined by the hospital contract management system or the vendor. In addition, the hospital may need to expand services and capabilities during a response, planning efforts need to address how the hospital engineering and facility departments will meet the demands. 

Hospitals utilize electronic medical records in standard operations, and must define the operational process during a disaster event. Planning phases must review how patient documentation and tracking is to be managed during an emergency response. In addition, patient registration processes will be altered to expedite casualty care. What if the power goes out or computers are not functioning? Business continuity planning needs to identify areas of the hospital that are not critical to mass casualty response, and must have provisions to maintain operations. 

Casualty tracking is critical in emergency operations response mass casualty events. Casualty tracking can be completed through electronic systems or on paper using the HICS form 254. The critical issue is that there is a plan for patient tracking that is written and individuals are trained how to do this and this is tested in exercises. 

 Image from personal collection is of a vertical evacuation drill when all exits are blocked.


Hospital Response

The 7 Phases of Readiness:
 Preparedness
* Planning
* Regional integration
* Integration with pre-hospital
 Emergency Operations Response Plan
« After action review
 Plan revisions
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Planning

Written Emergency
Response Plan

* |nput from medical,
nursing and all other
departments

« All hazard response plan
* Job action sheets
Leadership training
Departmental training
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The final product of the planning phase is the Written Emergency Response Plan. This plan should reflect the all-hazard response approach. The HVA will define response procedures that need revisions, staff educational needs, and if resources for mitigation are needed. These issues need to be addressed and incorporated into the writing of the emergency operations response plan. The plan should be reviewed and approved by the committee and moved through the leadership organization of the facility. The next step is to address the resources needed to carry out the plan. 

Job action sheets aligned with identified job functions written in the emergency response plan need to be updated to reflect the current plan. Education for all leaders is necessary to ensure everyone is aware of the response plan and their role in the plan. Most facilities have moved from having each department develop a response plan to having each department develop job action sheets that align with the emergency operations response plan. This ensures that all departments align with the all-hazard response plan. Department directors are responsible to educate their employees on their role and use of the job action sheets and HICS forms. 


     


Exercise & Training

- HVA used to define . {
exercises — .

 Tabletop communication,
medical decontamination

e Full function exercises
 Exercise controllers
* Regional exercises
« After action reviews

 Emergency operations
response plan revisions
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Hospitals define their annual exercises and emergency response training based on their HVA and annual review. This is a regulatory requirement. Exercises can be a tabletop that brings disciplines together to walk through their response to an event or it can be a specific exercise targeting a specific response such as communication systems or medical decontamination response. Scenarios used for the tabletop should be realistic, led by a facilitator, with a set of problem statements, directed messages or prepared questions designed to challenge the emergency response plan (CMS, 2021). 

CMS requires a facility-based or a full-scale exercise, that includes an influx of casualties that overwhelm resources, to be tested annually. A full-scale exercise is a multi-agency, multijurisdictional, multidiscipline exercise that involves functional response. Exercises that provide opportunities to evaluate each area of operation have defined controllers that have a specific task to evaluate. These controllers do not participate in the event but observe the responses and information onto an evaluation log. This information is then reviewed through the after-action review of the response. This process will define areas that need response plan revisions, additional education, or resources. These issues then become performance improvement items for the emergency response committee.  

After action review of the exercise leads to corrective actions. Once the actions are completed, they are integrated into the revisions of the plan. 
Image from STN collection.
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 *The hospital emergency response plan needs to be an all-hazard response plan. This means the response procedures and Incident Command System structure will remain the same but the safety officer/technical expertise and mitigation procedures will change based on the type of event.

*Hospital needs to consider blast or explosion events, chemical, radiation, and biological events in their all-hazard review for completing the HVA. 
	
*The Hospital Emergency Response Training for Mass Casualty Incidents Course sponsored by the Center for Domestic Preparedness provides hospital responders with the knowledge and skills to respond to these events. This course provides didactic and simulated training that builds the participant’s knowledge and understanding of the hospital incident command system, and measures to respond to explosions, and events that include chemical, biological, and radiation exposure. Participants learn how to apply a response to these special events and the triage process challenges with medical decontamination needs. 

Image from STN collection.


Preparedness
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Response: Phase in which each agency activates its emergency operations response plan to the specific threat, which can integrate local, regional, state and federal response.



»
Hospital Response

* Event recognition

 Situational awareness .

 Activation/level of
response

* Notification

 Establish the
command center

 |ncident command
system

« Communication
* |ncident action plan
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Hospitals must be integrated with EMS and local Emergency Management Offices and be included in event notification systems to ensure that they are aware of all developing issues within the community. Hospitals need to identify who within the system is to be notified and how information is to be processed. Once hospitals are made aware of an event, hospital staff can evaluate and validate the event, define the potential impact and current status in the ED, trauma, ORs, ICUs, and general units as well as staffing issues. This is called situational awareness. This process defines the level of response needed to manage the incident.  

The emergency response plan defines who has the authority to activate the levels of response. The level of response will define the number of individuals and resources committed to managing the incident. 

Notification of the individuals selected and trained to respond to the command center to establish the incident command system must be a priority to ensure operational readiness. Procedures must outline who and how the command center will be established. The Incident Command System fosters integration and communication with other community responders. 

The Incident Commander has the authority to define the scope of the response, duration of response, and resources to manage the event. The Incident Commander defines the incident objectives and operational time period. The Incident Commander has the authority to change business priorities and operations to manage the incident. The Incident Commander is supported by the command staff: Liaison Officer, Public Information Officer, Safety Officer. The Incident Commander role is one that is assigned in all events. Incident Command is supported by the Logistics Section, Operations Section, Planning Section, and Finance Section. Each section has a defined job function and is led by a section chief. 

Communication systems must be implemented simultaneously with the Incident Command System. The Incident Commander develops the initial message for all staff regarding the event and the Public Information Officer will execute the message. A communication plan must be defined and implemented by the Logistics Section.  The Liaison Officer will establish communication with the local EMS and other agency responders. The Safety Officer is responsible to complete a safety analysis and communicate findings to the Incident Commander. 

The incident objectives, safety analysis, communication plan, and the plan for staff wellness are combined into the Incident Action Plan (IAP). 
Image from personal collection of registration clerks reviewing paper registration for a disaster drill. Note disaster cart with registration supplies and disaster charts.



Standard Disaster Alerts

Fire
Adult Medical

Emergency

White Pediatric Medical
Emergency
Pink Infant Abduction

Orange

Child abduction

Hazmat
Bioterrorism

Gray Combative person
Yellow Bomb Threat
Green Patient Elopement
Silver Person with
weapon/active
shooter/hostage

Triage Internal Alert

Internal Disaster

Triage External Alert

External Disaster

Standardized codes California 2000
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In 2019, a survey disclosed 80 emergency codes (in 37 categories) contained in PA-PSRS reports and the hospital survey from Pennsylvania healthcare facilities. These codes were used in 154 combinations of terminology and intended meanings. 
For example, there were over 15 different emergency codes used by Pennsylvania healthcare facilities to identify a combative person, including “code gray,” “Dr. Armstrong,” “code manpower,” “code 12,” “code control,” and “code green.”

The above is not unusual in other states or even hospital systems.

California standardized their emergency color codes in 2000 and have continued to reevaluate. The above grid is the standardized emergency color codes for hospitals in California as of 2014.

The goal is to reduce the potential for confusion caused by facilities using different codes, and the desire to more effectively communicate with patients and visitors. Twenty-five state hospital associations recommend plain language alerts, and The Joint Commission (TJC) has recommended plain language since 2012. 


Standard Disaster Alerts

Event Old Code Plain Language
Emergency Code Yellow Disaster alert-Descriptor-Command Center
Operations Response Activated/Not Activated (Location)

Plan Activation

Active Shooter Code Silver Security Alert-Active Shooter (Location)-
Protective Actions

Missing Infant Code Pink  Missing Infant/Child- (Location)-
(Description)

Tornado Code Black Tornado Warning-(Description)-Location)
(protective measures)
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Not only standardized color codes, but adding or changing to plain language codes are being recommended.  


HAS YOUR HOSPITAL OR HOSPITAL SYSTEM OR STATE ADOPTED STANDARDIZED COLOR OR PLAIN LANGUAGE CODES?


Hospital Response

 Initial response procedures
« Security/Lockdown

* Reorganization to ICS

« Job action sheets

* Unit priorities

« Alternate care sites

« Elective procedures
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The response procedures must be initiated at the same time the Incident Command System is being implemented. Critical timely functions include establishing the security perimeters, hospital access, and hospital lockdown. These are managed by the Security Branch Director in the Operations Section. 

While this is being done, all units must realign to follow the Incident Command System chain of command. Job action sheets will be implemented and communication systems established in each department and each unit. Each unit will implement procedures listed on their job action sheet. 

The Emergency Department must immediately begin to evaluate all patients for their plan of care and movement out of the ED. Areas targeted for holding and staging in the planning process must assist in the movement of these patients to create capacity for the casualties. All visitors and family members must be relocated to clear the ED. Staffing assignments must be reassessed. 

If the facility is a trauma center, the operational status of trauma is defined as most events are trauma-related. The trauma staff is instrumental in helping expedite care. All units need to define patients that can be moved to a less acute unit or discharged home. The triage team must be established. Alternate care sites must be considered and evaluated for all elective procedures. Considerations for medical decontamination must be evaluated. Decontamination must be implemented early to protect the facility and can easily be stood down if not needed. 
Image from personal collection is of a security guard outside ED ambulance bays directing EMS traffic.



Hospital Response

 Medical decontamination

e Security/access

 Triage

« Echelon of triage

« Disaster standards of care

« Patient tracking
e Special populations
 Unresponsive casualties
 Morgue

« (Casualties’ families

 Media
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Hospitals must have defined medical decontamination teams that are comprised of individuals that have the appropriate training, competencies, and skills to protect the hospital and hospital staff while managing the event. Equipment and where to store these items are critical to the success of an emergency response. Supplies must be readily available for staff to “don” and implement decontamination (See image from personal collection.) Medical decontamination areas require security and defined access routes for patients and staff. 
       
In addition, areas of the hospital may need security measures during a mass casualty event. The Incident Command Center, EMS routes, staff routes, Triage,  ED, OR, ICU, and casualty family centers require security measures. 
       
Mass Casualty triage requires training in disaster principles. The mass casualty triage goals are to screen for the salvageable critical casualties and keep them moving forward in the treatment echelon of care. The triage team must focus on the “greatest good for the greatest population”. All areas receiving the mass casualties will evaluate the patient and provide a sequenced echelon triage to meet the care needs of the casualty. This is done to reduce under-triage and over-triage of casualties. Over-triage will deplete resources. Under-triage puts the salvageable critical casualty at risk. As the patient moves through the system, altered standards of care or disaster standards of care are defined. 

There should be a plan as the casualty moves through each stage of triage for special populations:
Pediatric 
Geriatric 
Morbidly Obese 
Patients With Language Barriers 
History of Behavioral Health Issues 

Provisions to address the casualties’ families must be in place. It is common to direct all families to an off-site, nearby facility. This location should be staffed by the Public Information Officer, Social Work, and/or chaplains.

The Public Information Officer is responsible for the coordination of all media requests. Staff must know how to refer all media requests to the Public Information Officer. Individuals commonly targeted for interviews should attend a media training class to develop their interview skills. 




Chemical Exposure

Agent Side Effects Onset Specific Treatment
Nerve Agents: Miosis (pinpoint pupils) Vapor - seconds to Atropine
Vapor Rhinorrhea minutes Pralidoxime (2-PAMCI)
Liquid SOB, LOC, Seizures Liquid- minutes to Benzodiazepines
Both Excessive Sweating hours ABC Support
GI Distress
Cyanide Cherry Red Skin Seconds to minutes Cyanide Kit
(Smells like bitter Nausea, LOC Dizziness Amyl Nitrate
almonds) Metabolic Acidosis Sodium Nitrate
Transient Rapid Breathing, Sodium Thiosulfate
LOC, Apnea, Cardiac Arrest ABC Support
Blister Agents: Redness of skin. Blisters, Mustard: Hours Lewisite: British Anti-Lewisite
Mustard Irritation of Eyes, Cough, Lewisite: Minutes antidote
Lewisite (Smell of SOB, Airway Injury Immediate decontamination,
mustard, onion or garlic) Pulmonary Edema ocular irrigation, bronchodilators,
Nitrogen Mustard; Mustard: Bone Marrow airway assistance, fluid balance
Phosgene Oxime (CX) Suppression
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The above is the common table seen on many educational sites and in materials regarding chemical exposure.  But they are not the most common chemicals leading to injuries in the United States. 

The top five chemicals associated with injury were carbon monoxide (2,364), ammonia (1,153), chlorine (763), hydrochloric acid (326), and sulfuric acid (318). Carbon monoxide and ammonia by far caused the most injuries, deaths, and evacuations. Chlorine, while not in the top 10 chemicals released, was in the top five chemicals associated with injury because of its hazardous properties.

Anyone who arrives at your emergency department from a job site with a complaint of topical or respiratory exposure to a chemical should arrive with MSDS sheets. These provide invaluable assistance in determining decontamination and/or treatment protocols.
DO YOU KNOW WHERE YOUR CYANIDE KIT IS?

CDC has an excellent guideline, “Emergency Room Procedures in Chemical Hazard Emergencies: A Job Aid”, with clear direction on recognition and treatment of a variety of agents.


Smells like fresh
cut grass or hay.

agent, water purification

eyes
Delayed Pulmonary
Edema

Agent Main Uses Side Effects Specific Treatment
Phosgene Manufacture of other Severe lung injury/death | No Antidote
Chlorine (Gas) chemicals, bleaching Corrosive to skin and ABC Support

Hydrochloric Acid
(Liquid)

Production of chlorides,
fertilizers, and dyes, in
electroplating, and in
the photographic,
textile, and rubber
industries

Severe skin and eye
burns

Toxic if inhaled

Remove to fresh air. If ingested
drink water or milk; do NOT

induce vomiting.

Flush eyes with plenty of water for

at least 15 min.

Soap and wash area for at least

15 min
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Agent Main Uses Side Effects Specific Treatment

Sulfuric Acid Manufacture of fertilizers and Fatal if inhaled Respiratory support as

Battery Acid other chemicals; petroleum Severe burns needed.

Sulphuric Acid refining; battery component. Wash skin or eyes liberally
with water

If swallowed drink large
amounts of water/no vomiting

Ammonia, About 80% of the ammonia Irritation to death if | Respiratory support as

Anhydrous or produced by industry is used in inhaled needed.

Liquid agriculture as fertilizer. Ammonia | Corrosive to skin Copious irrigation of skin and
is also used as a refrigerant gas, Burns eyes eyes with water.

for purification of water supplies,
and in the manufacture of
plastics, explosives, textiles,
pesticides, dyes and other
chemicals.
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Dilution of ingested ammonia
with milk or water.




Agent Side Effects Onset Specific Treatment
Riot Control Agents - | Pain, Tearing, Redness of | Seconds Irrigate Eyes Copiously With Water /
Pepper Spray Eyes, Burning of Nose / NS
Tear Gas 'Igr\]roat, hSneezmg,
Inorrhea Wash Skin With Sodium Bicarbonate,
SOB, Bronchospasm, Alkaline Soap, or Large Amounts of
Respiratory Distress Cool Water
Skin Erythema, Possible Bronchodilators
Conjunctivitis
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Priorities:
Protect staff and hospital as a resource to the community. 
Immediate decontamination 
Provide immediate access to emergent care.
The hospital must be able to address contaminated individuals of all ages, ambulatory as well as non-ambulatory casualties. 
Appropriate decontamination equipment must be readily available.
Consultation with the local Poison Center can assist in defining specific treatment options. 


Chemical Exposure / Mass Decontamination
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Hospital emergency response plans must have resources and guidelines specific to chemical exposure and mass decontamination. Medical decontamination training to ensure staff competency to decrease the risk of hospital exposure and exposure to hospital staff is a priority. Training must include security, reception of the exposed, use of screening devices, and triage coordination into the hospital. This will require pre-planning and coordination with local EMS and law enforcement agencies. Hospital security providers should be trained in decontamination and how to don the suits for appropriate security and control at the hospital.



»

Chemical Exposure / Mass Decontamination
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Issues to consider include but are not limited to: 
Hospital perimeter control	
Decontamination area security
Decontamination safety measures and briefing of the event
Decontamination flow
Family decontamination measures
Primary triage
Measures to prevent hypothermia
Decon team set up, coordination and support
Patient clothes / valuables	
Communication from decontamination unit to triage
Patient privacy
Secondary triage
Staff relief
Documentation
Debriefing
The above images from a personal collection are of three ambulance crews. One crew had responded to a construction site for injured workers when the crew and the victim were exposed to an unknown material. They were then transported by two other ambulances, whose crews were contaminated. The injured workers were triaged outside and decontaminated in the decontamination room prior to entering the ED properly. The other crews removed all of their clothing and washed themselves off in a decon tent set up outside the ED. 



Radiation Exposure

Potential terrorist events
* Nuclear explosion
* Meltdown of nuclear reactor

» Dispersal of material through
conventional explosives: radiation
dispersal device (RDD or Dirty
Bomb)

* Placing radioactive material in
public areas
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Hospitals must have procedures in place to screen for radiation exposure and decontamination. This is a regulatory requirement. Staff must know their role and be able to quickly implement procedures. Most hospitals have a radiation safety office that can lead the discussion regarding radiation exposure along with emergency managers. Hospitals with Nuclear Plants in their region should engage in planning with the agency to develop partnerships and collaborative response planning.

http://en.wikipedia.org/w/index.php?title=File:D-W005_Warnung_vor_radioaktiven_Stoffen_oder_ionisierenden_Strahlen_ty.svg&page=1

Radiation Exposure
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 Alpha Particles are large positively charged particles containing 2 protons and 2 neutrons. They only travel centimeters from the source and are highly destructive if inhaled, injected, or absorbed into open wounds.
Beta particles are small negatively charged electrons that are released from the nucleus of a radioactive substance. They only travel several meters in the air and may cause burns to skin, and eye cataracts. They can be ingested or absorbed in open wounds and the impact is dose-dependent. 
Gamma Rays are an energetic form of electromagnetic radiation that can pass through body tissues and deposit energy into tissues. They can travel kilometers in the air at the speed of light and are an internal and external irradiation hazard.  They may cause acute or delayed injury and can be carcinogenic depending on the dose.  
Neutrons are uncharged particles that pass through body tissues and deposit their energy in tissues. They are the result of nuclear fusion only and can travel many meters in the air. They are an internal hazard through collision with molecules in tissue and are captured by atoms in tissue and subsequently released as gamma radiation. 





Radiation Exposure

« External contamination
« Radiation debris is on the body and clothing
« Contamination is removed by medical decontamination

* Prevent internal contamination by Inhaling, swallowing or
through open wounds

* |Internal contamination caused by inhalation, ingestion
or absorbed by open wounds

* Potential thyroid gland injury
 Persistent levels of contamination after decontamination
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    Patients exposed to radiation are not a risk to medical personnel who utilize normal personal protective equipment. Once decontamination has occurred, the patient is not a risk to the health care workers. Most of the contamination is removed by simply removing the individual’s clothing. Toxicologist and Radiation Safety officers should be consulted for patients who have suspected internal contamination. 
In large mass casualty events, the Environmental Protective Agency (EPA) will provide direction. 



Radiation Exposure: Prodromal Symptoms

Symptoms Time of Onset Approximate Whole- Physiological lliness

Body Radiation Dose

Nausea, Vomiting  First 48 Hours 1 Gray (100 Rad) Decrease In White Blood Cells and Platelets

Nausea, Vomiting  First 24 Hours 2 Gray (200 Rad) Hematopoietic Syndrome
Marked Decrease in White Blood Cells and Platelets

Nausea, Vomiting, First 12 Hours, 8 4 Gray Gastrointestinal Damage

Diarrhea Hours for Diarrhea 400 Rad 50% Mortality in Absence of Treatment
Nausea, Vomiting, Within 5 Minutes 10-30 Gray Severe Gastrointestinal Damage

Diarrhea 1,000 — 3,000 Rad Very Poor Prognosis

CNS Impact, Within Minutes « 30 Gray Neurovascular Syndrome

Mental Status « 3,000 Rad Severe CNS Damage, Cardiovascular Collapse
Changes Lethal
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 *Acute Radiation Syndrome (ARS) is defined by the clinical syndrome that develops after exposure to radiation. ARS affects the human body functions differently, depending on the total dose of radiation received. The dose, duration of exposure, and potential internal contamination through open wounds are factors in predicting ARS Outcomes.

Acute Radiation Syndrome (ARS) is usually an external large dose and is usually penetrating or able to reach internal organs, with a short duration time. ARS progresses through four phases. 
Prodromal Phase – often used to predict outcomes and survival, includes nausea, vomiting, and diarrhea, occurs minutes to days after exposure.
Latent Phase  - Lasts longer with less exposure and shorter with higher exposure, the patient may feel healthy for hours up to a few weeks before the onset of symptoms which include fatigue, hair loss, and weight loss.
Manifest Illness Phase – Clinical symptoms of major organ systems, depending on the specific syndrome and lasts from hours to several months. 
Recovery or Death Phase  - Most patients who do not recover die within several months of the exposure. Defined by the level of exposure. 
  Exposed to greater than > 10 Gy (1,000 RAD) generally die within 72 hours without medical treatment 
  Exposed to 4 Gy to 10 Gy (4,000 to 10,000 RAD) are likely to die without medical treatment
  Exposed to less than 4 Gy (4,000 RAD) typically recover if given effective hematopoietic stimulation and appropriate protection from secondary infection 
33 mGy radiation from a 64 slice Abd/Pelvis CT Fujii et al,  2009






Biological
Exposure
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This revision is being developed in November 2021. The primary concern in the previous edition was biological terrorism. We are now in the throes of a worldwide pandemic caused by the virus SARS COVID-2.  The disease is COVID 19. All of us have been affected in our work and personal lives. All nurses have experienced working in a true disaster situation for many months, many under almost continuous crisis conditions. The impact will be severe and long-lasting on the lives of health care providers and local, regional, state and Federal Emergency Preparedness processes. 
There will be conversations for years on what was done wrong and what worked well. 
Following the Public Health Disaster Response Phases, at this moment we are still in the operations phase. (11/21). 
The Recovery and Mitigation Phases have not yet begun. 
When this class is being taught, I encourage the lecturer to discuss the current situation with the pandemic. 
If the recovery and mitigation phases have begun, what is happening in your location.
The next slide will address Biological Terrorism.
.


Biological Agents
Agent  |Impact

Anthrax Bacterial Agent: Skin, Gastrointestinal, Respiratory- Produce septicemia and
death if untreated; treatment early with Penicillin

Plague Bacterial Agent: Inhaled as aerosol — Pneumonic Plague; Highly contagious;
Untreated - Mortality up to 50%

Brucellosis Bacterial Agent: Systemic infection impacting any organ system; Symptoms 2-3
weeks after exposure with acute febrile illness; Common lab exposure

Botulism Bacterial Agent: Food Botulism, Wound Botulism; Spread through blood stream;
Most potent toxin; Most likely exposure is food and water contamination

Variola Virus Viral Agent: Smallpox virus; Highly contagious and very virulent; Incubation
period is 12 days; Clinical presentation is fever and headache; Pus filled vesicles
over the body; Mortality is 30% in nonimmunized and 3% in the immunized
population; Can be used as an aerosol weapon
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Biological exposure is the use of microorganisms or toxins derived from living organisms that produce death or disease in humans, animals and/or plants. Biological terrorism is a growing threat. 
Routes of Exposure:
Inhalation – Exposure of most concern due to potential aerosol of the disease agent that would be inhaled deep into the lung.
Oral – Direct contamination after an aerosol attack by ingestion. 
Dermal – Mucus membrane and open lesions allow passage of disease agents. The intact skin is an effective barrier in most cases.  
The most effective and most important prophylaxis against a biological agent is personal protective equipment. A full-face respirator to prevent respiratory exposure, and exposure to mucus membranes, and conjunctivae. 
Decontamination by washing with soap and water and adherence to infection prevention and isolation procedures are critical steps in managing the disease. 

Hospital emergency response plans must have surveillance systems in place to detect developing trends. Systems that link lab results with Infectious Disease and the Department of Public Health assist in rapid identification of disease development. These systems should be integrated with regional public health systems. Hospitals should define lab capabilities for testing for agents and lab report turn-around times. Infections Disease staff are integrated into the command center and advise the Incident Commander in the role of the “safety-officer” during a suspected biological event. Systems to address staff personal protection needs are critical. 




Blast Injuries

The images are of an
plosion of an
monium nitrate
arehouse in Beirut

August 2020, and a
- result of the blast.
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Blast” is a high–speed, chemical decomposition of explosive material. The principal mechanism driving the extent of injuries is the amount of kinetic energy released over a short period of time. 
Shrapnel fragments 
Incendiary materials 
Surrounding materials

Conventional materials 
Ammonium nitrate 
Fuel oils 
Gun powder 
Plastics / others 
Characteristics dependent on composition and components 


Blast Effect on HL

Primary blast effect

Reverberations of blast and
negative waves

Followed by shrapnel,
fragments, heat, smoke and
fire

Concern for toxic fumes/dust
Potential structural collapse
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The primary blast effect is caused by the pressure wave hitting the human body. 
The distance the individual is from the explosion and size and type of explosive device will define the force that strikes the human body. 
In addition, the medium or environment the human body is in will impact the wave. A blast wave in water is more effective and powerful than in open air. 
Reverberations off of structures and over-pressurization of an enclosed space can cause more impact to the human body than the initial blast. The initial flow of gases from the explosion will then flow backward into a vacuum. This can cause rapid displacement of objects. 
The human body is subject to acceleration and deceleration injuries as well as penetration of foreign bodies. The fire and smoke from a blast can cause injury as well as the toxic fumes from the event. Dust from the explosion has the potential to cause further injury and pulmonary implications. Lastly, surrounding structures may fall and cause crush injuries.
Image from STN collection.
      


Blast Injuries

* Primary: hollow viscus
or gas-filled organs

e Secondary: penetrating
from shrapnel

« Tertiary: deceleration
or struck by injuries

* Quaternary
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Primary blast injuries are produced by the initial blast waves hitting the human body. Hollow viscus organs or those containing gases. Injuries are produced by the speed of the blast wave hitting the body. Common injuries from the primary blast include lung injuries, ear injuries, abdominal, gastrointestinal, bowel, mesenteric shear injuries, solid organ lacerations, and testicular rupture. Concussions or mild traumatic brain injury can occur with a direct blow to the head from the primary blast. 

Secondary injuries are produced by accelerated objects that strike the individual who is located some distance from the blast. These blast winds produce blunt trauma injuries but penetrating injuries can occur from objects propelled by the blast wind. 
     
Tertiary injuries are produced when the person is thrown by the blast wind. The body strikes surfaces that cause injuries. Common injuries include fractures, traumatic amputations, and brain injuries that may be open or closed. 
 
Quaternary injuries occur from the blast but are not related to the primary, secondary, or tertiary effect of the blast. The effect of the blast may cause debris to fall on the casualty creating a crush injury, brain injuries, and exacerbating existing medical conditions such as asthma, angina, COPD, or hyperglycemia. Breathing difficulties produced by the smoke and debris in the air and toxic material are included in the quaternary injuries.


County
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EOCs are activated for various reasons based on the needs of a jurisdiction, organization, or Incident Commander; the context of a threat; the anticipation of events; or in response to an incident. The level of activity within an EOC often grows as the size, scope, and complexity of the incident grows.

The Emergency Operations Center (EOC) is a physical location in which a team will come together to manage a disaster or emergency that has exhausted, or likely would exhaust, local responders. The team has been developed with the intent of providing emergency services to the whole community. The activation of the EOC is the first step in implementing the County Emergency Operations Plan and making an assessment of the need to declare a local state of emergency.

The EOC will also be a conduit for information to the State and the State EOC if it is activated. The EOC will assist local first responders to understand the implementation of the Emergency Operations Plan, help them set incident objectives, warn the public, ensure communications systems are working, obtain resources, and officially close roadways where needed (to name a few duties).

Examples of emergencies that may trigger EOC activation may be snow emergencies, hurricane or tornado warnings, a breached dam or levee, hazardous spill or multiple injuries from a public transportation event.


Emergency
Preparedness Regions

 Emergency Management
District Coordinators

* Regional Epidemiologists

* Regional Bioterrorism
Coordinators

* Regional Medical Directors
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Its key priorities are: 
1. To upgrade state and local jurisdiction preparedness for response to outbreaks of infectious disease, public health threats, and emergencies including terrorism.
2. To upgrade the preparedness of the healthcare systems and collaborating entities to respond to terrorism and mass medical emergencies.


State Emergency Operations Center
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Role of the State
Assist jurisdictional incident management when local response resources become severely challenged. 
Providing assets or funding for the purchase or use of additional resources
Assisting with the coordination of intrastate mutual aid
Facilitating interaction, information flow, and strategic planning between affected intrastate jurisdictions.


National Response Framework 2019

* Blueprint for the nation’s response to all types of disasters
« Designed to be scalable, flexible, and adaptable

* Defines the National Incident Management System and key
roles across the nation

* Describes the principles, roles, responsibilities, and
coordinating structure for response

* Mission: Ensuring effective national response

Federal Emergency Management Agency, 2019

THE ELECTRONIC LIBRARY OF _


Presenter
Presentation Notes
The National Response Frame (NRF) guides our nation’s response to all types of disasters regardless of the scale of the event. The NRF is designed for scalability, flexibility, and adaptability. The NRF provides the oversight and structure for the National Incident Management System which is designed to operationalize the NRF. The NRF defines the authority for managing incidents that range from local events to catastrophic events that may be related to natural or man-made incidents. The NRF defines processes for integration of the agencies that align for response activities through coordinating structures.

The link in the references will take you to the FEMA website, where there is a great manual along with training materials. We are going to focus more on local Emergency Preparedness Responses as described in the National Response Framework. 


National Response Framework

Objectives
« Define capabilities necessary to save lives
* Protect property
* Protect the environment
 Meet basic human needs
« Stabilize the incident
» Restore basic services and community functionality
« Establish environment that facilitates recovery

FEMA, 2019
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Presentation Notes
The mission of the NRF is to ensure readiness and effective response through a structured process that defines the roles and responsibilities for the response that can be partially or fully implemented. The response may be due to a hazard threat, anticipation of an event, or in response to an incident. The objectives of the NRF address the priorities of the response which focus on reducing the impact of the event and facilitating recovery. 



»
National Incident Management System 2017

« Comprehensive national approach to incident management

« Concepts and principles of response for all threats, hazards and
events

« Scalable, flexible, and adaptable

« Standard resource management procedures that facilitate
coordination

« Essential principles for communication

FEMA, 2017
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The National Incident Management System (NIMS) 2017 is the operational guide for the implementation of the National Response Framework. It is comprised of three major components: resource management, command and coordination, and communication and information management. It is important to note that applying all guidelines for these components is vital to successful NIMS implementation (FEMA, 2017). 

The scope of NIMS includes all incidents, regardless of size, complexity, or scope to include emergency response as well as planned events such as mass gatherings (sports events, concerts, selected entertainment events). NIMS outlines a comprehensive national systematic approach to incident management that includes command and coordination, resource management, and information management. NIMS defines the principles for the response for all threats, hazards, and events across all NRF mission areas: prevention, protection, mitigation, response, and recovery. NIMS provides a scalable, flexible, and adaptable application for the management of all incidents at all levels. NIMS standardizes the processes for resource management that facilitate coordination among jurisdictions and organizations. NIMS establishes the principles for communications and information management. 



Electrical Power
Company Preparedne

* Year round preparation
« Logistical expertise

« Skilled workers

« Specialized equipment
« Mutual aid

* Regional mutual assistance
groups (RMAG)
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Presentation Notes
An example of Incident Command and Emergency Operations Centers are the US electric companies’ power restoration and business continuity planning. This voluntary process includes year-round preparation for all types of emergencies, including storms and other weather-related events, as well as cyber and physical infrastructure attacks. For example, companies conduct exercises and drills to prepare them to respond to significant outages—whether they are caused by an expected storm or by an event that occurs without warning.

Restoring power after a major incident is a complex task that must be completed as safely and efficiently as possible. A speedy restoration process requires significant logistical expertise, along with skilled workers and specialized equipment. Electric companies begin their preparation for weather-related events long before an event actually occurs, with organization-wide plans and drills that involve virtually all employees. When a major storm or natural disaster is expected, electric companies begin their standard preparations to organize restoration workers, trucks, and equipment. 

The damage done by Superstorm Sandy in October 2012 was unprecedented in its size and scope. Approximately 10 million customers lost power across 24 states in the Northeast, Mid-Atlantic, and parts of the Midwest. In response, the electric power industry deployed an army of tens of thousands of restoration workers—representing 80 companies from almost every state and Canada. The goal was to restore power as quickly and safely as possible.


Psychological First Aid

2018 2022
* Limit shifts — no more than 12 hours

* Rotation of staff

« Mandate time off

o Staff at all levels

« Encourage peer partners

* Monitor high risk providers
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Presentation Notes
The recommendations below were appropriate for 2018.

Organizations can reduce the impact of stress and stressful events by setting standards designed to reduce the provider’s exposure to stressors. The first step is to limit shifts to 12 hours and have multiple breaks. Staff should be rotated from the most stressful high-impact areas to the areas that are less stressful. Organizations should mandate that individuals take time off and avoid excessive or long working days without time off. Other options are to create a buddy system or peer partners that watch out for one another to identify signs of stress or stressful outburst. Organizations should monitor individuals who are considered high risk for high stress. This includes individuals who have responded to multiple events or those who are disaster survivors. Individuals who have repeated exposure to high stress through severely affected individuals or communities are at high risk for high stress. In addition, individuals who have responded to multiple events in a short time period are at a higher risk of high stress (Veterans Administration, 2016). Other measures to limit stress include conducting training on stress management. 
     
DEPENDING ON THE CURRENT STATUS OF RECOVERY AND MITIGATION AFTER THE PANDEMIC, WHAT IS BEING DONE TO BUILD, RESTORE, AND RETAIN RESILIANCE?  WHAT COULD BE DONE? WHAT SHOULD BE DONE?

WHAT HAVE PARTICIPANTS BEEN ABLE TO DO TO MANAGE THEIR OWN STRESS? 


Ethical Principles

* Autonomy
 Nonmaleficence
* Beneficence

» Justice
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There are four common bioethical principles in health care:
Autonomy refers to the patient’s ability to make their own decisions and requires the patient to be informed about their care and that decisions are voluntary when possible.
Nonmaleficence refers to the commitment to do no further harm to the patient by omission or commission. 
Beneficence refers to care and treatment that is for the good of the patient or the wellbeing of the patient.
Justice implies that care is provided in a manner that ensures equality to all and prevents disparities in care.     


Ethical Considerations in Disaster Management
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«  Willingness of Workers
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COVID 19

* Nurses’ safety, role and moral
distress
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Presentation Notes
Disaster events create an imbalance in the healthcare system due to increased needs of the community and direct damage or impact to the healthcare system, and can produce a loss of healthcare workers due to their need to care for their family. Healthcare providers who remain engaged in the healthcare system work in different environments and conditions, and in many cases resources are limited. Stressors often include heavy workload, long hours, limited resources, security concerns, worry and concerns for family members, and the impact of loss in the community and caring for individuals who have heavy losses.
     
Ethical issues to consider include healthcare workers providing humanitarian care in impacted areas. Preparing healthcare workers to respond to a disaster promotes responsibility and accountability, and oversight of resources with relief effort management. Resources should be defined on a need-based assessment and planning efforts to prevent waste and redundancy. The healthcare worker’s willingness to work during a disaster event can lead to ethical dilemmas.

An example of this dilemma is the COVID 19 pandemic. Currently (Nov 2021), nurses are in the middle of the battle against COVID-19. The pandemic situation has put these professionals against various ethical challenges. 


Building Resilience

Resilience

Process of bouncing back
from adversity

Active problem-focused

coping

Conscious effort to move
forward in a positive manner
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Presentation Notes
Psychological resilience is the ability to mentally or emotionally cope with a crisis or to return to pre-crisis status quickly.  
Adversity can be related to trauma injuries, a traumatic loss, or threats from significant sources.
Researchers are exploring how to expand and foster resilience.
Psychosocial factors that impact resilience include positive emotions, optimism, active, problem-focused coping, moral courage, and altruism. Others include the capacity to regulate emotions, cognitive flexibility, spirituality, and a high level of commitment to a valued and meaningful purpose. 
In disasters, teaching individuals how to respond and what to expect can improve resilience. Increase the knowledge of how to manage situations and teach the individual how to focus in the moment. 
There are programs designed to increase coping, self-efficacy, and increase resilience. 

Image from STN collection.


Post Traumatic Stress Disorder (PTSD)

« Occurs months or years after exposure
« Diagnosis requires a persistence of reactions for months
 May include:
* Intrusive thoughts
 Flashbacks
* Avoidance of reminders
* Negative thoughts and feelings
 Reactive symptoms
 Psycho-education
 Mental Health Consultants
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Post Traumatic Stress Disorder (PTSD) is not diagnosed until the symptoms remain persistent for months to years after the event. It is important to note that Acute Stress Disorder has similar symptoms that define themselves weeks to months after the event occurred. 

Psychological briefings are designed to have the individual discuss the event and their emotional response in detail. New information is questioning this practice as it may be linked to strengthening the memories of the event and actually impairing the individual’s recovery process. It is recommended that the psychological briefing be replaced with psycho-education. Psycho-education is a critical component of the interventions following an immediate traumatic event. This education focuses on grief, bereavement, effective coping strategies, and when to seek help. This education allows individuals to recognize what is the typical reaction and when actions and feelings go beyond what is expected. Information regarding behavioral health referrals and when to seek a specialist is provided. 

Mental health experts are available to provide consultation to the organization to limit the level of stress on the responders. They can assist leaders in defining optimal schedules for the event, provide levels of mental health support, and provide recommendations for time-off following the event. 

All of these efforts are directed at decreasing the worker’s exposure to stress and providing resources to support workers with the goal of preventing PTSD and minimizing the impact of stress on the worker. All organizations need to include these efforts in their disaster–emergency response plans. 


Summary

« Understanding the incidence of disaster declaration in the US and
the epidemiology of disasters facilitates planning and response.

« All entities use the Incident Command System and its planning
cycle to manage an incident, to foster unified command and
Integration.

* Hospitals complete an HVA that defines their priorities for
mitigation, preparedness, planning, education and response
training annually.

« Disaster ethical and psychosocial implications will pose additional
challenges.
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