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 Analysis of medical papers describing terrorist
bombings that produced >30 casualties
published 1966 - 2002.

« 35 articles describing 29 terrorist bombings,
totaling:

— 903 immediate deaths, (excludes 9/11).
— 8,364 casualties.

The state of Israel

¢ Surface area: 21,000 sq km
(8000 sqg miles)
| « Population: 7,200,000;

“|  82% Jewish, 18% Arab
GNP: $20,000
Life expectancy:
female 81, male 77
Health expenditure:
8.6% of GNP.
Medical insurance:
Mandatory (8% health tax),
universal, unlimited

Terrorism Related MCI:
Lessons Learned
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However, underreporting is significant,
because in Israel alone the burden of
terrorism -related injury is higher:

Between 2000-2005, Magen David Adom
(Israeli national EMS) treated 7,590 casualtieq:

— 976 immediate deaths,
— 621 severely injured,
—907 moderately and
—5,086 lightly injured,
—among them 11 EMS staff membhers




Emergency Medicine and
Trauma in Israel

» 25 General Hospitals, all with ED’s

» 2,500,000 ED visits/year

e 7 Level 1, 12 Regional Trauma Centers
e Trauma registry

* Single EMS system, 400 ambulances: 300
BLS, 100 ALS (80 EMT, 20 MD)

°
@
.:. e Level 1 Trauma
Centers are
® geographically
distributed
Resources
On site:
9 ALS units; 34 BLS; 3 MCI response vehicles
Total 46 vehicles

5 MD; 21 EMT-P; 145 EMT-B;
Total 171 EMS personnel

Hospitals:
Level 1: 3 hospitals

Level 2: 2 hospitals
Total 158 casualties

MDA response to a bombing incident
Friday night, 2001

Unusually slow response caused by traffic jams
17 died on scene, 5 died in hospitals

e 23:26 Suicide bomber explodes bomb in a

disco;

e t+ 5 First ambulance on site

e t+14 On site: 7 BLS + 2 ALS ambulances,
1 MCI response unit

t+22 Evacuation of first casualty

t+40 Evacuation of last urgent casualty
t+60 Evacuation of last casualty

Blood supply

National blood bank supplied 859 units of
blood and blood components to hospitals.

VIDA Eorce

Maobilization inf 36 MCI *'s
20002005 GPS data

Average per event:
116 EMS Personnel (17% ALS)
Average per event:
42 Ambulances (21% ALS

Last Severe Casualty
1st Casualty Evacuated Evacuated

3.9 min 10.7 min 25.2 min




The Tel Aviv Burden of Terrorism

» Tel Aviv, as the business
hub of the country, is a
favorite target.

» TASMC managed 26
MCI’s during the
Intifadah

* Total of 1,300 patients

The Tel Aviv Medical Center
University-affiliated, Level 1 trauma cente
1,150 beds, 180,000 ED visits/yr.

Tel Aviv Restaurant Bombing 4/06

Rapid Rate of Urban MCI Casualty
Admission: a disco bombing, Fri 11pm

04.03.1996
The Dizengoff mall

19.10.1994
Suicide bomb bus

09.01.1997
Central bus station

51 casualties 14 casualties

28.10.2000
Bomb in bus.

148 casualties

21.03.1997
Apropos cafe

27.08.1998
Allenby street.

15 casualties )
45 casualties 8 casualties
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How is terrorism-related trauma
different than “individual” trauma?

» Mechanism blast, multiple shrapnel cause
complex and severe injury patterns;

» Context: an MCl involves, by definition, many
victims and at least a temporary imbalance of
resources;

« Staff involved in direct casualty care may be

inexperienced, since experienced caregivers 1
be absent or have to deal with logistics.
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Severity of bombrelated trauma:
proportion of high ISS is higher

74%

10% 26%

P<0.000:

Severity of bombrelated trauma:
more surgical interventions
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Bombing victims are extremely
difficult to assess clinically

Occult shrapnel

injury

Multiple
entry wounds Altered LOC

Deformations
External

and internal BUMS
hemorrhage

Severity of bombrelated trauma:
proportion of multiple injuries higher
(2/3 vs 1/3)

Number of
body regions

Severity of bombrelated trauma:
Percent requiring ICU is three-fold

30%
25%
20%
15%
10%

5%

0%

P<0.0001

@ non terror M explosion#

Severity of bombrelated trauma:
ISS & In Hospital Mortality are higher

Explosions Non terror
ISS>16
1ISS>25
Total hospital death
Within 24 hours

P<0.0001




The Israeli Major Disaster
Response System

Projected ambulance response in large events
Total Respondin
- Type of assets p 9+ Stage
vehicles teams
30 BLS,
7 ALS ambulances 30 |Immediate
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3 MCI emergency min | response
vehicles
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’ Forces from 90
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National Medical System in Disasters
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Severity of bomb-related trauma:
Hospital stay is longer: % staying >14d
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EMS response components

¢ Paramedicstake ambulances home and
respond automatically to beepers;

Volunteers: 1,000 physicians and paramedics
carry beepers and ALS kits in their cars, often|
arriving before paramedics;

Helicopters: IDF Air Force has responsibility
for helicopter rescue, can mobilize one CH-53
(12-25 victims) and 1-3 Blackhawks (4-6
victims) @30min, 3-5 more @1-2hr;

Command and Control

Site commandPolice;

Armed ForcesArmy Home Front Command
takes over if multiple events, large area, heavy
rescue, CBRN or ongoing security risk.

Prolonged evente.g. epidemic): MOH Board of
Emergency Hospital Management

Site medical controEMS;




Community health system

Universal health insurance;
* 4 HMO's cover all citizens;
» 2,000 clinics, 10,000 MDs;

15 large clinics designated as emergency
centers for ambulatory pts;

» Emergency training and stockpiles;
10 private hospitals;

« Emergency-use facilities, e.g. designated
hotels, community centers;

EMS SOP:

Evacuation policy: Initially transfers to
adjacent hospitals, even beyond their capacity;

Secondary transfers later;

Bystander-assisted and self transportation are
allowed, for ambulatory casualties;

C&C: GPS data, incident scene commander
info via open-line cell phone and radio, text
messaging; Cellular data link and satellite-basg
machine-to-machine systems planned.

d

Community medical services in
mega events limitations

e Community MDs and RNs are not proficient
in trauma management;

« Drilling is sparse and not all participate;

» Many clinics not built with mass casualty
management in mind;

Community medical services in

mega events strengths

Immediately brought under command of centrg

authority;

Homogenous geographic distribution;

Large manpower reserves;

Basic skills in handling minor trauma and illnes

Expert at long-term follow up and care;

Large, well equipped facilities;

Significant imaging and pharmacy resources;

Well-developed informatics systems.
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Logistic Support

« National Logistic Emergency Preparedness
System is in place for war and disaster;

« All municipalities are required to maintain
their own emergency preparedness, with
government funding;

* Response teams from municipal, government
armed forces — work under 1 commander.

Environmental Protection Bureau

« Licensing of HAZMAT transportation,
storage and labor safety regulations.

» National HAZMAT information center.

» Mobile HAZMAT detection &
identification units.

* On site HAZMAT identification and risk
assessment.




* Home Front Command
— Full IDF IT and communications system available
— UAV etc. recon and data relay available;

» Hospitals:
— ED clinical coding system:

« Mandatory ICD-9 exit coding of all ED patients by
MD prior to discharge/admission;

« Data immediately available to MOH and to ICDC;

« NOT envisioned as a sentinel system because of lpw
sensitivity to single cases;

The “ Adam” system: National
Casualty Information System in MCI

< Permits digital photographs and demographi¢
casualty data to be obtained and securely
distributed via the internet, in real time.

* Police-type ID data sets;
« All hospitals have access in real-time;
« Also serves as casualty tracking system.

Casualty Tracking System forED’s:
Minimal ID and clinical data set
obtained at ED triage

Case # (type in or scan bar code on sticker)
Age group (0-1; 1-10; 10-20; 20-70; >70
Gender

Systems injured: head; neck; chest;
abdomen; genitalia; limbs

Injury severity
6. Location in the ED/Hospital
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Information and Communications

Unified Electronic Medical Record (operational
in 2008), available instantly to all hospitals.

EMS:

— GPS tracking of ambulances;

— Real-time TV (ambulance) being introduced;
— Digital patient charts;

— Individual pt tracking system considered,;

— No integration into EMS IT system;

— Multiple redundant communication means with
EMS, HFC
— Well-developed staff call-up systems (beepers
SMS, VPN, automated telephone messaging)

— Nation-wide casualty tracking system
(HAdamH)

The “Adam” National Casualty
Identification and Trracking System




Media management

All hospitals have predetermined spokes persons,
standardnformation formats;

A single authoritative, voice (i.e. a physician or senid
emergency management person);

Facilities reserved for long-term media coveragthie
hospital;

Pooling of media resources is encouraged (i.e. one
video and 1 still photographer for all channels);
Casualty photography ethics and protocols;

Command and Control on site

First arriving EMT does nothing but survey thersse
describe apparent situation via cell phone and
maintain that line open;

Command post decides to call MCI and activates
beeper system, radio;

Available nearby units respond automatically without
need for individual calls;

Staff at home with ambulances and volunteers with
ALS kits in their cars, respond automatically
according to pre-defines regionalization;

» Concept dates back to the Napoleonic

* Assumes relative lack of resources,
* Deemed crucial and used to be

* In urban, conventional terrorism, it is

Redefining triage

wars;
requiring prioritization;
allocated to the most senior staff;

of lesser significance

Patient
number (bar
coded)

Age Group l\
(0-1, 1-10, etc.)

Injured Organs and systems
Severity of Injury

‘ Destination in the ED ‘

Some of the lessons learned

 Definition of MCI

» Command and Control (C&C): on site and at
hospitals

« Triage: pre and in-hospital

* Imaging

« Informatics: pre and in-hospital

» Logistics

» Secondary triage and triage hospitals
* Resilience

C&C in the hospital

Medical commander: Logistics commander:
» Chief of Trauma/ e ED Chair;

Surgery

» Major clinical
decisions bedside or as
consultant; :
e Casualty disposition
and prioritization;

Staff, resource assignment
& management;

Coordination;

Casualty flow
management;
Communications with
hospital management,
media;




“Look-listen-feel’ triage

e Ask a question, then:
— Listen for the answer,
—Look at the patient,
— Feel the skin, pulse (don’t count!!)
— Smell the smells,

Clinical, Continuous Triage

e Often, over and under-triage occurs;

» START etc. are useless because they take tq
long;

* “Look — ask —feel” rapid triage takes 5-15 se

— On scene: for life saving procedures and
destination only;

— In ED: for location and priority of care;
— In OR: for priority to available OR’s;
— On floors: for ICU beds, secondary surgery;
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Casualty distribution

* The basic principle is distribution of
critically ill and moderately injured
casualties to as many ED’s as
feasible;

* However, pts requiring immediate
intervention are brought to the
nearest hospital,

Triage Criteria (example)

Minor wounds.

Airway compromise.

1st.2nd degree burns

Breathing difficulty.

Isolated limb trauma.

Shock.

Most walking patients

Altered LOC.

Major vascular trauma.

Major limb deformity.

Extensive 24.or 39 degree
burns.

Utilization of Diagnostic
Modalities

« Frykberg and others have advocated
minimal use of advanced imaging in MClI;

e Our experience has been the opposite:
liberal but rational and prioritized use of
bedside US (FAST), CT, angiography (but
not MR) and especially total-body CT scans
and CTA, has greatly improved care and
minimized errors.

When a hospital is overwhelmed and cannot
provide optimal care to further casualties, its
management or central command formally
declares it a“ Triage Hospital”




Effects of the Emergency Situation
on the National Medical System

Enhanced cooperation and communications
between agencies;

Increasing efficiency of the EMS;
Promulgation of standardized care protocols;
Efficient, standardized, debriefing and learning
processes were implemented;

Improved logistic preparedness (e.g. National
Emergency Stockpile) is in place;

Effects of the Emergency
Situation on the Medical Center

» While not inconsequential, the financial
burden is manageable:
— 1300 casualties in 5 years, compared to
900,000 regular pts seen in the ED;
— Support has come from the government ir
the form of training, some equipment.

Effects of the Emergency Situation
on staff

Initially — group debriefing thought best,

mandatory considered;

Personal support now offered but rarely
sought;

Subtle psychological effects difficult to
discern;

We all “jump” at any sound similar to beepers
“bangs” etc.

Plain X-Rays

Used very sparingly initially;

« However, useful for shrapnel detection in
stable pts not requiring immediate surgery or
CT scanning;

Mobile units used for CXR, but disrupt pt
care;

Digital radiology is still more cumbersome
than film-based,;

Effects of the Emergency Situation
on the Medical Center

« The ongoing sense of urgency galvanizes
many systems to maintain higher efficiency;
* Improved systems:

— Call-up of staff (multiple modalities in parallel:
beepers, SMS messaging, overhead, media);

— ED preparation within minutes;
— Communications systems upgraded;

— Informatics systems improved (registration, pt
tracking, information center management,
unidentified victim management)

Effects of the Emergency Situation
on staff

» Sense of camaraderie enhanced;

Satisfaction (after most events) enhances self

respect;

Competition between hospitals is positive;

« No staff member has failed to show up for
MCI, left job;

» However, personal stress evident (parting jok
during holidays: “see you AFTER the
holiday...”);

37
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An MCl is classically defined as an event

Redefining MCI

producing an imbalance between medical
requirements and resources, resulting in:
Suboptimal care for some of the victims, and
The necessity to triage victims so that

apparently (!!) mortally injured patients are
not afforded ANY treatment.

In conclusion

The burden of worldwide terrorism on medica
systems is significant;

No nation can be ready for disasters above a
certain magnitude;

This “threshold of failure” varies with the
adequacy of preparations;

In many instances, underdeveloped systems
are exposed to repeat incidents, while well-
developed systems are exposed only
intermittently;

While the world is at war with terrorism, we ag
medical care givers, have a duty to provide th
best possible care to the victims of terrorism;
We can have no excuse for lacking preparatio
and capacity, and cannot hide anymore behin
the concept of “minimally acceptable care”;
Our patients deserve, expect and can receive
the “best possible care” even in difficult
circumstances;

Itis up to us, only us!

4
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Components of the Israeli System
Potentially Applicable in the US?

Clear, rapid disaster declaration algorithm, with
authority or regional border issues;

Unified EMS command system;

Total disregard of financial considerations durihg event;
National casualty tracking system;

National ED and HMO databases;

Early, heavy reliance on the armed forces fordtigj
evacuation, security support;

Standardized hospital response systems and respons
ability;

An organizational culture that perceives readirsess
important and worth investing in.

However, in a WELL PREPARED
urban western society:

¢ The EMS system is able to distribute casualtid

effectively;

Hospitals are able to gear up quickly up to full
response capacity;

Procedures, infrastructure and trained staff ar
in place;

* Thus ALL single event, conventional
terrorism-related casualties (“Limited
MCI”) may expect to receive the best

possible care.

1%

Conclusions:

The Israeli medical system is in a unique situgtio
whereby a well-developed, high quality system has
been forced to deal with terrorism-related incidents
repeatedly, for a prolonged period of time;
Continuous refinement of the system has resulted
from close cooperation between caregivers and
managers, continuous research and publication,
ongoing training and skill retention.
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Thank you

Through a Child's Eyes

Shalom, Salaam, Peace

¢ | would like to closing session to bring the whole
conference together as a whole and summarize wha
we've all learned and need to learn still. As theifoc
of the conference is communication and
collaboration, I'd like there to be something about
what we can learn from the Israeli trauma system an|
how it communicates and what it's focus is. What
can U.S. hospitals learn from the Israeli
system? How can we incorporate that into our
systems and how it will improve response and
survival rates
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