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INTRODUCTION TO SRDRS

 4th region funded by HHS/ASPR

 Complement existing preparedness and 
response frameworks

 Integrating 1) clinical subject matter 
expertise and 2) health systems’ 
operational expertise into existing 
preparedness and response structures at 
the local regional and state level

Region VII Regional Disaster Health 
Response Ecosystem (RDHRE)

(Nebraska Medicine/University of Nebraska 
Medical Center)
Awarded 2018

Region 1 RDHRS 
(Massachusetts 

General Hospital)
Awarded 2018

Mountain Plains RDHRS
(Denver Health and Hospital 

Authority)
Awarded 2020

Southern RDHRS 
(Emory Hospital) 
Awarded 2021



SRDRS AIMS

Augment

Augment horizontal and 
vertical integration of key 
stakeholders
• champion public-private 

partnerships
• align preparedness and response 

plans, policies, and procedures

Improve

Improve bidirectional 
communication and 
situational awareness
• CBRNE response
• health care organizations and 

government partners 

Facilitate

Facilitate greater access to 
highly specialized clinical 
expertise and capabilities to 
improve medical surge 
capacity
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ZIAD KAZZI, MD, FACMT, FAACT, FAAEM, 
FACEP

 Associate Medical Director, Southern Regional Disaster 
Response System
 Professor and Director, International Medical Toxicology
Fellowship, Emory University
 Assistant Medical Director, Georgia Poison Center
 Director, Grady Occupational and Environmental Toxicology 
Outpatient Clinic
 Immediate Past-President, MENATOX
 Vice President, ACMT
 Member, National Council on Radiation Protection and 
Measurements
 Executive Committee Member, Radiation Injury Treatment 
Network
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CONFLICT OF INTEREST DISCLOSURE

 No relevant conflicts of interest to disclose
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OBJECTIVES

 After participating in this session, you will be able to:
 List 6 novel chemical hazards, lessons learned and response tools or 

strategies
 Draft or update their chemical emergency preparedness and response 

annex with more ease
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WHAT IS CBRNE?

CBRNE

Military agents that are either of dual or single use

Non-military agents: Chemical and Radioactive 
Materials. These can also be termed Toxic Industrial 
Chemicals (TICs) and Toxic Industrial Materials (TIMs)
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Presenter Notes
Presentation Notes
Historically CBRNE is a mnemonic for Chemical Biological Radiological Nuclear and Explosive hazards or injuries. It replaces and expands the term used during the cold war NBC.
Some of these agents were used or developed by the military like classic agents Nerve Agents, Sulfur Mustard, Lewisite. Others have dual use in industry as well like Chlorine and Phosgene as well as by the military. Some are single use like Nerve Agents that have no other industrial use.
TICs and TIMs examples include industrial chemicals that are available in our cities and towns like ammonia or hydrofluoric acid or flammable chemicals like propane or gasoline.




THE DOSE MAKES THE POISON “DOSIS 
SOLA FACIT VENENUM”

Source Creative Commons

Paracelsus
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TOXIC INDUSTRIAL CHEMICALS 

Very large number of agents
Easily available
Variable security
Variable clinical toxicity
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Presenter Notes
Presentation Notes
There are thousands if not millions of chemicals and radiological compounds that can be used by terrorists.
These are available in our communities and are used on a daily basis for various applications (industrial, agricultural, etc…)
The majority of these chemicals are not behind security fences and they have various toxicity profiles



SCHEDULED CHEMICALS

1. Schedule 1 chemicals have few, or no uses outside chemical weapons. These may be produced or used for 
research, medical, pharmaceutical or chemical weapon defense testing purposes but production at sites 
producing more than 100 grams per year must be declared to the OPCW. 

1. A country is limited to possessing a maximum of 1 tonne of these materials. Examples are sulfur mustard and nerve 
agents, and substances which are solely used as precursor chemicals in their manufacture. 

2. Schedule 2 chemicals have legitimate small-scale applications. Manufacture must be declared and there 
are restrictions on export to countries that are not CWC signatories. An example is thiodiglycol which can 
be used in the manufacture of mustard agents, but is also used as a solvent in inks.

3. Schedule 3 chemicals have large-scale uses apart from chemical weapons. Plants which manufacture 
more than 30 tonnes per year must be declared and can be inspected, and there are restrictions on export 
to countries which are not CWC signatories. 

1. Examples of these substances are phosgene which is also a precursor in the manufacture of many legitimate 
organic compounds (e.g. pharmaceutical agents and many common pesticides), and triethanolamine, used in the 
manufacture of nitrogen mustard but also commonly used in toiletries and detergents.

11

Presenter Notes
Presentation Notes
A few of schedule 1 chemicals have very small-scale non-military applications, for example, milligram quantities of nitrogen mustard are used to treat certain cancers.




WHAT IS CHEMICAL SECURITY?

Protecting Chemicals from people with ill intent or limited knowledge of chemistry.

hazard

hazard

Safety

Security

Source: Dr. Andrew Nelson
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Categories of 
Climate Change-
Related Toxicologic 
Hazards

Climate Change

Climate Related 
Emergencies

Hurricanes, Floods, 
Earthquakes, Tsunamis

Chemical Industries
Nuclear Power Plants

Recovery Phase 
Hazards (CO)

Wildfires

PM

Volcanic Eruptions

Tephra
Toxic Gases (H2S,SO2,  

CO, CO2)
Blast Injuries

Gradual Changes in 
Climate 

Decrease in pH of 
oceans, change in 

salinity

Aquatic Toxins and 
Harmful Algae Blooms

Increase in 
temperature

Snake and Scorpion 
Distribution

Increased precipitation

POP
Pesticides

PM





WATER SOLUBILITY

Water 
Solubility

High Intermediate Low

Example Chloramine Chlorine Phosgene

Signs and 
Symptoms

Upper Airway Upper 
Airway>Lower 

Airway

Lower Airway





ACCORDING TO THE SYRIAN ARAB MEDICAL SOCIETY



DISINFORMATION CAMPAIGN TARGET
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DISINFORMATION AUGUST 2020-AUGUST 2021 
SURROUNDING THE NAVALNY INCIDENT
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50% of 717K users were found to be predicted bots producing around 3 million tweets



CURRENT EVENTS IN UKRAINE

 Brutal war that has targeted civilians and witnessed 
genocide has raged for over a year

 Concern for effect of war on chemical industries

 Concern for effect of war on nuclear power plants

 Concern for use of chemical weapons or 
radiological/nuclear devices and weapons

Sláva Ukrayíni!

Presenter Notes
Presentation Notes
Image This file is licensed under the Creative Commons 





CLINICAL DIAGNOSIS VERSUS LABORATORY 
DIAGNOSIS

 Many agents cause non-specific and overlapping clinical presentations

 Clinicians lack knowledge/experience about certain chemical and radiological injuries

 Some chemical agents and all radiological exposures have delayed presentations

 Resources may not be available for testing 

 Laboratory testing may not be available for specific agent
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Collection of 
clinical signs and 
symptoms that 
point to one or 
more toxic 
agents

Some Examples of Toxidromes
Irritant (highly and moderately water soluble)
Asphyxiant
Gastrointestinal
Gastrointestinal with Nervous System
Anticholinergic
Sedative
Opioid
Stimulant
Corrosive or Caustic
Hydrocarbons and Substituted Hydrocarbons
Skin Lesions
Acute Radiation Exposure 22

Presenter Notes
Presentation Notes
It is important to remember that some clinical presentations may not fit a toxidrome and mixed exposures will trump the toxidrome utility



BLISTER AGENTS



GASTROINTESTINAL SYNDROME
LONDON, ENGLAND
NOVEMBER 1, 2006 

 Mr. Alexander Litvinenko fell ill at night

 His wife had prepared a special dinner to 
celebrate their one-year anniversary in London

 During that day he had meetings in London

Mr. Alexander Litvinenko
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BY NOVEMBER 3, 2006

 Mr. Litvinenko had been suffering from abdominal pain, profuse diarrhea and vomiting 
for two days when he was taken to hospital

 Initial diagnosis: gastroenteritis with mild dehydration
 Wide range of tests over the following days to try to identify the cause of his symptoms 

 Initial blood tests showed that although the platelet count was normal, both 
hemoglobin and the white blood cell count were high

 Abnormally high levels of creatinine and urea, indicating that he was dehydrated from 
the vomiting and diarrhea
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NOVEMBER 4, 2006

 Started on a course of Ciprofloxacin

 Over the next few days
 Platelet count fell to an abnormal level and the red and white blood cell counts fell 

further. 
 The continuing decline in blood cell count caused increasing levels of concern
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NOVEMBER 9, 2006

 Marina Litvinenko asked the consultant, Dr. Dean Creer whether Mr. Litvinenko’s 
infection could have been the result of poisoning

 She explained that her husband was usually extremely fit and healthy, but, “he 
knew of dangerous people and a friend of theirs had been poisoned and killed by 
these people”, hence her anxiety

 Dr. Creer told her that the symptoms were common, and that intentional 
infection/poisoning was not likely
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NOVEMBER 13, 2006

 Dr. Virchis took over Mr. Litvinenko’s care and was aware of Mrs. Litvinenko’s 
previously expressed concerns about possible poisoning

 He observed that Mr. Litvinenko’s condition did not fit with the previous 
evolving diagnosis of gastroenteritis or of Ciprofloxacin toxicity

 Further attempts were made by medical staff to identify a cause for Mr. 
Litvinenko’s declining condition and various investigations were carried out 
involving Medical Toxicology colleagues at Guy’s Hospital poisons unit 
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TRANSFERRED TO A HIGHER LEVEL OF 
CARE

 Dr. Nathwani: although the level of thallium 
in Mr. Litvinenko’s blood had been 
abnormal before his transfer to UCH, it was 
not elevated enough. 
 Mr. Litvinenko did not have any significant 

damage to his nerve endings and had 
relatively low thallium levels.

•A fatal case of thallium toxicity: 
challenges in management
R Riyaz 1, S L Pandalai, M Schwartz, Z N Kazzi

2013 Mar;9(1):75-8.
29

Presenter Notes
Presentation Notes
Fundamentally, Dr Nathwani remained puzzled by Mr Litvinenko’s clinical presentation, and was concerned that it did not fit squarely with a diagnosis of thallium poisoning.


https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Riyaz+R&cauthor_id=22865288
https://pubmed.ncbi.nlm.nih.gov/22865288/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Pandalai+SL&cauthor_id=22865288
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Schwartz+M&cauthor_id=22865288
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Kazzi+ZN&cauthor_id=22865288


NOVEMBER 13, 2006

 It struck Dr Virchis that his presentation was similar to that of a patient suffering 
from acute leukemia who had been treated with intensive chemotherapy and 
total body irradiation prior to a bone marrow transplant

 The clinical notes reveal that radiology was to be asked to, “check radioactive 
sources of poisoning” 
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NOVEMBER 23, 2006

 Mr. Litvinenko death after three cardiac arrests between November 21 and 23, 
2006

 Radioactive Polonium-210 identified in urine right before his death
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ORGANIC PHOSPHORUS COMPOUNDS AND NERVE 
AGENTS:
GASTROINTESTINAL AND NERVOUS SYSTEM

Source: NEJM April 2019 32



SALISBURY, ENGLAND, SUNDAY MARCH 4, 2018

 Report to dispatch by a member of the public of an unconscious  young woman on a bench, 
slumped over an older man who is starting into space and mumbling (16:15). 

 Location frequented by drug users

 Patient 1: decreased responsiveness, mioisis, sweating, incomprehensible words, flaccid

 Patient 2: unresponsive, hypopneic, sweating, miosis, minimal oral secretions, rigidity
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Presenter Notes
Presentation Notes
Russian former spy Sergei Skripal and his daughter Yulia were poisoned in nearby Salisbury on 4 March 2018



THE FOLLOWING DAYS 
(MONDAY AND TUESDAY MARCH 5-6, 2018)

 No response to naloxone

 Lactic acidosis

 Shock

 Googling Sergei Skripal led to suspicion of poisoning and 
other potential toxins or toxicants

 Patient 3 with plausible exposure
 Miosis, fatigue, feeling sweaty
 Progressed the next day to hallucinations/vivid dreams, 

one episode of vomiting, diaphoresis, blurry vision
Officer Nick Bailey
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CONFIRMING THE DIAGNOSIS AND OTHER 
ISSUES

 Very low cholinesterase levels

 Specialized testing confirms Novichok

 Skin and hair depot and decontamination

 Environmental assessment and management
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4TH GENERATION AGENTS – NOVICHOK – A-
SERIES NERVE AGENTS
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Presenter Notes
Presentation Notes
Russian former spy Sergei Skripal and his daughter Yulia were poisoned in nearby Salisbury on 4 March 2018



DAWN STURGESS AND CHARLIE ROWLEY JUNE 
30-2018 

Source: BBCSource: 
http://lipstipsbeyond.com/
quick-tip-tuesday-dont-
rub-wrists-together/

Source:
https://www.cele
bratingthislife.ca/
2015/06/chanel-
no5-diy-
vase.html
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Presenter Notes
Presentation Notes
Powder or aerosol
Absorbable via various routes
Rapidly acting
Persistent in the environment




NOVICHOKS OR 4TH GENERATION NERVE 
AGENTS

 Potentially tens of chemicals

 Potential for binary agents

 Various chemical structures with Fluoride, Nitrogen, Phosphate and Carbons
 Phosphoramidates?

 Reported to be five to eight times more toxic than VX

 Liquids with low volatility but higher persistence than VX
 Attention to decontamination of surfaces to avoid additional exposures

 Delayed onset of toxicity with dermal exposures (? Days)
 Delayed decontamination still effective
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DISTINGUISHING FEATURES OF FOURTH 
GENERATION AGENTS (FGA) VERSUS NERVE 
AGENTS

• Decontamination of skin and hair is crucial 
• Bronchoconstriction and seizure have  been a prominent 

features of FGA toxicity in animal studies
• Can cause severe metabolic acidosis with markedly 

elevated serum lactate
• Longer duration of illness 

https://chemm.nlm.nih.gov/nerveagents
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SPECIFIC THERAPIES – NERVE AGENTS AND 
NOVICHOK

Reactive Skin 
Decontamination 
Lotion (RSDL)
Atropine
Oxime (Pralidoxime)
Benzodiazepine
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Military MARK I Kit containing atropine and 
2-PAM autoinjectors
Source: U.S. Army Soldier and Biological 
Chemical Command (SBCCOM).



OXIMES

• Reactivate acetylcholinesterase

• Pralidoxime (widely used)

• 1-2g (25–50 mg/kg) loading over 30 
min followed by 500mg/h

• Boluses can cause vomiting, 
tachycardia, and elevated blood 
pressure

Credit: Dr. Alfarsi, Oman 
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OPIOID TOXIDROME

 Miosis

 Coma or stupor

 Depressed breathing

 Low blood pressure and or 
heart rate

 Low body temperature

Source: July 12, 2012
N Engl J Med 2012; 367:146-155
DOI: 10.1056/NEJMra1202561
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https://www.nejm.org/toc/nejm/367/2?query=article_issue_link


FENTANYL AND ITS ANALOGUES

Photo: New Hampshire State Police Forensic Lab
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• Sufentanil
• Alfentanil
• Remifentanil
• Carfentanil
• Newer fentalogs

Source DEA



DIAGNOSTIC STUDIES

• Basic urine drug screens will not detect 
fentanyl and its analogues

• Some newer urine drug screens detect 
fentanyl but not the analogues

• Tertiary labs can detect a battery of these 
opioids

44



FENTALOG STUDY 

 Xylazine

 Other adulterants and contaminants
 Diphenhydramine
 Quinine



RESPONDER SAFETY
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MANAGEMENT

 Airway
 Ventilation
 Oxygenation
 Naloxone
May need higher doses compared to 

heroin
Recommended doses (0.4 mg IV 

naloxone as initial dose to reverse apnea, 
if needed increase to 2 mg, up to 10 mg)
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Soure: Creative Commons 
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NOVEL PSYCHOACTIVE SUBSTANCES 
IMAGES FROM DEA
Synthetic cathinones Synthetic cannabinoids



ADDITIONAL SUBSTANCES
SOURCE DEA



INHALANTS 
IMAGES DEA & FDA

Presenter Notes
Presentation Notes
Poppers are often packaged in small bottles similar to energy shot beverage products and commonly sold online, in adult novelty stores, and at other locations and are marketed as:
air fresheners
liquid incense
deodorizers
leather cleaners
cosmetics
solvents
nail polish removers




ANTICHOLINERGIC TOXIDROME

 Dry as a Bone

 Mad as a Hatter

 Blind as a Bat

 Full as a Flask

 Hot as a Hare

 Examples: 
 Datura Starmomium or Jimson Weed
 Diphendydramine
 Atropine
 BZ

Datura Stramomium
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TREATMENT PROTOCOLS

• Life-saving interventions and decontamination
• PPE at hospitals and prehospital
• Medical assessment materials and resources
• Medical management materials and resources
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SURVEILLANCE AND LONG-TERM POPULATION 
MONITORING/CONSIDERATIONS

 After event monitoring pitfalls
Medical monitoring of those who exhibited clinical symptoms
 Public health monitoring of those affected
 Access to health care for those affected
 Research on health effects from chemical exposure
 Financial compensation for victims
 Social recognition of the tragedy
 Outreach to those affected such as updates on new scientific and 

medical developments or new programs or policies relevant to the 
incident
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THANK YOU FOR YOUR ATTENTION

 Happy to discuss any additional questions by email zkazzi@emory.edu

 Follow me on Twitter @ZiadKazzi

 Check out our website and register to attend our upcoming webinar series

 Chemical Emergency Medical Management (CHEMM) 
https://chemm.nlm.nih.gov/
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HOW  CAN  WE  WORK  TOGETHER  TO  STRENGTHEN  REGION  4 ?

THANK  YOU
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