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Expect the unexpected: 

Chemical warfare in the ED.
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Chemical incidents
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Tokyo (1995) - Lessons learned

No preparedness
No chemical incident plan
No hospital disaster plan
No multidisciplinary coordination and communication

No decontamination
On site
In hospitals

Difficult identification of toxin
After 2 hours “acetonitrile” (FD)
After 3 hours “Sarin” (Police) – no interagency sharing

Acad Emerg Med 1998, 5(6): 613-7     Acad Emerg Med 1998, 5(6): 618-24     Crit Care 2005, 9:397-400
Acad Emerg Med 1998, 5(6): 625-8     Resuscitation 2006, 68:193-202     Toxicol Appl Pharmacol 2005, 207(2):471-6

Tokyo (1995) - Lessons learned

Majority self-presenters
12 dead + 5500 wounded
700 by EMS

No PPE
Hospital
EMS

Secondary contamination
Medical 20% staff
Police & Fire 10% staff
Extent of secondary exposure ≈ duration and degree of physical contact

Acad Emerg Med 1998, 5(6): 613-7     Acad Emerg Med 1998, 5(6): 618-24     Crit Care 2005, 9:397-400
Acad Emerg Med 1998, 5(6): 625-8     Resuscitation 2006, 68:193-202     Toxicol Appl Pharmacol 2005, 207(2):471-6
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Chemical incident preparedness
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Personal Protective Equipment

Level A - D
More expensive
More troublesome
More training

PPE
(Hot zone = level A)
Warm zone = level B or C

Emerg Med Clin N Am 2015, 33: 51-68
www.cdc.gov www.osha.gov

Hospital preparedness

Disaster Med Public Health Prep 2018, Epub ahead of print
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Assessment of CBRNe preparedness among 
emergency department healthcare providers 
in an inner city emergency department

• Emergency care providers are 
inadequately prepared to 
manage CBRNE incidents.

• 40% decontamination facility

• Mean capacity/hour
• 3 ambulatory

• 1 supine

• 56% PPE available
• 18% level A or B

J Emerg Manag 2015, 13:431‐46
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Hospital disaster preparedness Switzerland

Survey 2016

Disaster Med Public Health Prep 2018, 7:1-7

2 major metropolitan hospitals Texas
10 subjects visible and 10 invisible simulants

This study demonstrated that hospital preparedness for 
mass casualty decontamination is minimal at best, and 
highlighted the exposure vulnerability of hospital personnel 
should an actual event occur.

J Occup Environ Hyg 2011, 8(12):131-8
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• “One size fits all”

• Limitations
• Specialist responders

• Lot of resources
• Expensive

• Long activation time

• Time consuming
• Bottleneck
• Treatment ?

• Capacity

• Availability
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My pragmatic concepts

Recognize it

Know basics of toxicology

Be prepared and practice

Identify the toxin

Treat the patient
Decontamination
Forward treatment

Protect yourself (PPE)
Most appropriate not most protective

Toxicology basics

Physicochemical properties of toxins
Toxicity
Latency
Persistency
Transmissibility

Characteristics of exposure

Concentration and duration of exposure

Environmental conditions

Goldfrank's Toxicologic Emergencies, 9th Edition
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Be prepared

Have a chemical incident response plan

Multidisciplinary coordination and communication

Poison information management
System for collection, evaluation and dissemination
Information about

Toxin
Counteractions
Decontamination
Therapeutic information

Poison information center / Clinical toxicologist in CP
“Specialist lifeline”

Identify the toxin

As soon as possible (sometimes difficult)

Monitors
Technically limited

Time consuming
Qualitative or quantitative analyse
False positives and false negatives

Skilled personnel

Working diagnosis
Common sense
Toxidromes
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Treat the patient

Decontamination
Goal

Limit absorption of toxin
Prevent secondary contamination
Protect healthcare structures

Location
On site
Hospital

As soon as possible
The more toxic, the sooner
↔ Specialist response
Within 10 – 15 minutes

PLoS One 2017, 12(6):e0179309     Ann Emerg Med 2018 (Epub ahead of print)      
Initial Operation Response to CBRN Incident, Home Office, UK      Emergency Preparedness, Resilience and Response, NHS England, UK

Plos Curr 2015 November 2,7:ecurrents     Primary Response Incident Management Scene (PRISM)

Treat the patient

Decontamination process
Evacuate

Disrobe

Improvised / interim decontamination
Dry decontamination (default)
Wet decontamination (caustic / B-R-N)

Technical / secondary decontamination
Rinse – wipe – rinse
Water & soap
Active drying
Duration 3-5 min

PLoS One 2017, 12(6):e0179309     Ann Emerg Med 2018 (Epub ahead of print)      
Initial Operation Response to CBRN Incident, Home Office, UK      Emergency Preparedness, Resilience and Response, NHS England, UK

Plos Curr 2015 November 2,7:ecurrents     Primary Response Incident Management Scene (PRISM)
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Treat the patient

Dry decontamination (default)
Dry absorbent material
Paper tissue, blue roll, incontinence pads, towels, …
With guidance

Wet decontamination (caustic / B-R-N)
Rinse – wipe – rinse
Water from any source
Active drying
Duration 90 sec (US: 15 sec)

PLoS One 2017, 12(6):e0179309     Ann Emerg Med 2018 (Epub ahead of print)      
Initial Operation Response to CBRN Incident, Home Office, UK      Emergency Preparedness, Resilience and Response, NHS England, UK

Plos Curr 2015 November 2,7:ecurrents     Primary Response Incident Management Scene (PRISM)
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CONCLUSION

Limited incident
Follow the plan
Consult your “lifeline” (if needed)

Mass incident
Follow the plan
On-site adaptation and ingenuity
Consult your “lifeline”

Thank you for your attention


