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Chemical Weapons

Chemical substance that is intended for use in military
operations to kill, seriously injure, or incapacitate
mainly through its physiological effects.

CW agents can be weaponized
by loading them into delivery 
systems such as spray tanks 
or munitions. 
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Chemical Weapons

1. Nerve Agents:
Tabun (ethyl N,N-dimethylphosphoramidocyanidate),
Sarin (isopropyl methylphosphanofluoridate),
Soman (pinacolyl meth ylphosphanofluoridate),
GF (cyclosarin) (cyclohexylmethyl phosphanofluoridate),
Vx (o-ethyl-[S]-[2-diisopropylaminoethyl]-methylphosphonothiolate);

2. Blister agents:
Sulfur mustard, Lewisite (2-chlorovinyldichloroarsine); white phosphorus

3. Choking agents:
Phosgene, Chlorine;

4. Blood agents:
Hydrogen cyanide, Cyanogen chloride;

5. Incapacitating agents:
BZ (3-quiniclidinyl benzilate);

6. Riot control agents:
CN (o-chloro acetophenone)
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Chemical Weapons

➢ Intensive care and medical support increases

➢ Potential for creating injuries at various levels

➢ Wearing protective equipment adversely affects work
performance

➢ Due to the need for decontamination, treatment procedures,
protection and follow-up of the facility, additional staffing is
required

➢ Decreased visual and touch sense, and communication makes
medical intervention difficult

➢ It may be necessary to evacuate the medical support element to
the clean zone

➢ The risk of exposure to secondary contamination

➢ Special protective and pre-treatments may be required

➢ Casualties should be classified according to their medical care
priorities (triage)

Effects on Health Care Systems
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• 1915-1917 1st WW-chemists’ war (chlorine, phosgen, mustard)

• 2nd WW (CW not used but gas chambers, nerve agents 
synthesized)

• Yemen War (1963-1967) (NA, mustard, phosgene)

• Iran-Iraq War (1980-1988) (NA, Mustard, HCN)

• Bhopal, India (1984) (Methylisocyanate, 5000 dead, 200,000 
injured)

• Tokyo subway stations (1995, 12 dead, 5500 injured, sarin detected
in 2 hours)

• USA-Iraq conflict (2002-2003)

• …………              Recent years

HISTORICAL PERSPECTIVE OF CHEMICAL WEAPONS

Chemical Weapons
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Recent Chemical Attacks in Syria

➢ Chemical weapon was used in 161 attacks during Syria conflict

➢ 81 attacks with chlorine gas

➢ Mustard attack in Marea-Syria (21 August 2015)

➢ Mustard/Chlorine attack in Taza Hurmatu/Kerkük (08 March

2016)

➢ Mustard attack, El-Bab, Syria (26 Nov 2016)

➢ Sarin-Klor-?? Attack , Khan Sheikhoun-İdlib, Syria, 04 April

2017

➢ Sarin-Chlorine gas attack, Douma city, killed 70 people, 07

April 2018
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MUSTARD CASES
➢ 26 November 2016, mustard attack at Al-Bab region,

➢ oily blackish smoke with garlic smell from the explosion of a
trapped bomb,

➢ 22 injured, 13 of them evacuated to Turkey,

➢ No chemical protective suit declared,

➢ Hospitalized within 24

hours and given symptomatic

treatment in ICU,

2 patients pancytopenia,

others discharged.
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➢ Erythema with multiple fluid-filled

blisters

➢ Scalp, neck, arms and hands, upper

extremities and axilla

➢ Biopsy(subepidermal blister formation

➢ More than 25% body surface affected

➢ Lesions left intact for healing

➢ Re-epithelisation

➢ No secondary infection

➢ Hypopigmented and

hyperpigmented zones
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Good Nursing Care
➢ Infection prevention

➢ Local wound care

➢ Fluid replacement therapy

➢ ICU discipline

➢ Well-planned nutritional

support

➢ Multidisciplinary team

(pulmonologist, dermatologist, 

hematologist, infectious disease experts, etc) 
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Recent Chemical Attacks in Syria

Chemical weapon was used in 161 attacks during Syria conflict
(since 2014)

81 attack with chlorine gas (since 2014)

Mustard attack in Marea-Syria (21 August 2015)

Mustard/Chlorine attack in Taza Hurmatu/Kerkük (08 March
2016)

Mustard attack, El-Bab, Syria (26 Nov 2016)

Sarin-Klor-?? Attack , Khan Sheikhoun-İdlib, Syria, 04 April
2017

Sarin-Chlorine gas attack, Douma city, killed 70 people, 07
April 2018
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Chlorine

➢ Chlorine is one of the most widely used industrial chemicals in 

the world today for the manufacture of plastics, lubricants, and 

to purify water. 

➢ It was the first chemical weapon used effectively on the WWI 

battlefield against unprotected military troops. 

➢ Heavier than air and initially remains in low-lying areas

➢ The most harmful route of exposure is through

breathing chlorine gas. Exposure may

also result from skin contact or eye

contact with Cl.

https://images.google.com/url?sa=i&source=imgres&cd=&cad=rja&uact=8&ved=2ahUKEwj99OGL7__aAhUQb1AKHd_mBR0QjRx6BAgBEAU&url=https://www.pinterest.com/pin/488640628291286749/&psig=AOvVaw146Z3kqtFzdGlcNxDdddmR&ust=1526203991899059
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Chlorine

➢ Exposed to very high concentrations
may result in asphyxia with respiratory
failure, pulmonary edema, cardiomegaly, 
pulmonary vascular congestion, acute
burns of the upper and especially the
proximal lower airways, and death.

➢ Clinical signs, including hypoxemia, 
wheezes, rales, and/or abnormal chest 
radiographs may be present. 

➢ More severely affected individuals  
suffer acute lung injury (ALI) and/or 
acute respiratory distress syndrome 
(ARDS). 
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Medical approach for Cl casualties

Chlorine gas,the simplest chemical weapon,on stage again

➢ Terminate exposure

➢ Execute the ABCs of resuscitation

➢ Enforce rest.

➢ Prepare to manage airway secretions and prevent/treat 
bronchospasm

➢ Prevent/treat pulmonary edema

➢ Prevent/treat hypoxia

➢ Prevent/treat hypotension

Chlorine
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Medical CBRN Department

National / 
International 
Coordination

AFAD

Ministry of 
Health

Ministry of 
Defense

Laboratory

Analysis

Biomedical

Environmental

Research

OPCW

UN

NATO

* Medical CBRN Consultancy
* Ministry of Defense

- Directive of Turkish Armed Forces on Medical CBRN 
Defence
- Member of Technology Panel
- MOD CBRN Projects

* Ministry of Health
- Medical CBRN Training
- Member of Scientific Advisory Board of Emergency
Health Services

* OPCW 
- Courses and Meetings
- Laboratory Support

* United Nations
-WMD Inspector

* NATO (CBRN Working Groups, CBRN Exercises) 
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Medical CBRN Department

Training & 
Education

Academic

Doctorate

Master of 
Science

Training 
Courses CBRN Medical

Response Team

Training and
Equipment

National / 
International 

Exercises

National / 
International 
Coordination

AFAD

Ministry of 
Health

Ministry of 
Defense

Laboratory

Analysis

Biomedical

Environmental

Research

OPCW

UN

NATOOperational
Tasks

Medical

Non-medical

Decon Center

Others

• Analytical Laboratory
• Sampling and detection
• Laboratory safety conditions,
• GC-MS, Spectrophotometry
• Laminair flow-hoods,
• BioLab (PCR, culture, microbiological tests)
• Radiation Detectors

• Research
• Method Development
• Experimental Animals
• Novel medications
• Cell culture studies

• External QC
• OPCW Proficiency Test
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Oral Presentation 
Category: Mass Casualties and Disaster Medicine 
HEMATOLOGICAL CHANGES IN SULFUR MUSTARD VICTIMS INJURED IN RECENT SYRIAN 
CONFLICTS 
COL KENAR Levent, MD, PhD1, COL ORTATATLI Mesut, MD, PhD1, KILIC Ertugrul, MD2, 
COL SEZIGEN Sermet, MD, PhD1, CPT EYISON Koray, MD1 

Oral Presentation 
Category: Mass Casualties and Disaster Medicine 
ANALYSIS OF BETA LYASE METABOLITES OF SULFUR MUSTARD BY 
GC-MS/MS IN MEDICAL CBRN LABORATORY 
COL SEZIGEN Sermet, MD, PhD, CPT EYISON Koray, MD, COL Mesut 
ORTATATLI, MD, PhD, COL Levent KENAR, MD, PhD
University of Health Sciences, Dept. of Medical CBRN Defense Ankara, 
Turkey 
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http://docplayer.biz.tr/3407339-T-c-saglik-bakanligi-kimyasal-ve-
biyolojik-tehditlere-yaklasim-algoritmasi.html

http://docplayer.biz.tr/3407339-T-c-saglik-bakanligi-kimyasal-ve-biyolojik-tehditlere-yaklasim-algoritmasi.html
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Medical CBRN Department

CBRN Medical
Response Team

Training and
Equipment

National / 
International 

Exercises

National / 
International 
Coordination

AFAD

Ministry of 
Health

Ministry of 
Defense

Laboratory

Analysis

Biomedical

Environmental

OPCW

UN

NATOOperational
Tasks

Decon Center

➢ Dept. of Medical CBRN Defense

➢ Dept. of Emergency Medicine

➢ Dept. of Infectious Diseases

➢ Dept. of Internal Medicine

➢ Dept. of Respiratory Diseases

➢ Dept. of Psychiatry

➢ Dept. of Anaestesia and Reanimation
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CBRN Medical Response Team

Team Leader

Medical Care and 
First-Aid Unit

Detection and 
Sampling Unit

Triage Unit Decontamination  
Unit



24

CBRN Medical Response Team

Equipment

Medical Treatment Devices, 

Antidotes and Drugs

Personal Protective Equipment (Level A-B-C suit)

Detection Devices
(CAM, sampling kits, radiation monitor, biodetector)

Decontamination Equipment
(Decon tents, decon powders) 
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CBRN Medical Response Team

Decontamination Center
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CBRN Medical Response Team

Decontamination Center
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LESSONS LEARNED
➢ An effective response to chemical incidents was complex

and multifunctional

➢ Despite no large-scale chemical incident reported until
now in Turkey, an extense experience was gained with
respect to medical and national preparedness against both
chemical war and chemical terrorism.

➢ The existence of a unified commmand and control system
was a lack to ease the coordination between many
organizations involved in emergency response to large-
scale events, but still remained as a major challenge
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LESSON LEARNED
➢ Although much progress was made in national care

providers in the management, much work remained to be
done in terms of ensuring adequate and advanced staff
competencies via more disaster drills, adequate hospital-
based decontamination unit and negative pressure
isolation system, and adequate medical stockpiles of
personal protective equipment, pharmaceuticals, and
ventilators.

➢ Training of staff should be continuous and supported with
education programs, conferences, meetings, table-top and
hospital medical exercises leading them through all over
the country.
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COOPERATION BETWEEN BALKAN COUNTRIES 
AGAINST POSSIBLE CHEMICAL ATTACK
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➢ TRAINING
✓ CBRN preparedness and response
✓ International Courses
✓ PhD., MSc. Training programs.

➢ FIRST AID AND RESCUE TEAM
Bilateral training and exercises

➢ REFERENCE LABORATORIES
✓ Scientific investigations
✓ Verification studies
✓ Laboratory network

COOPERATION BETWEEN BALKAN COUNTRIES



31

➢ EQUIPMENT EXCHANGE
✓ Protective equipment
✓ Detector instrument
✓ Vaccines and drug
✓ Decontamination material

➢ DISEASE SURVEILLANCE SYSTEM
✓ Epidemiologic investigation
✓ Reporting network system
✓ Exchange info

➢ CBRN DEFENSE ADVISORY COMITTEE 
✓ Medical CBRN Officers
✓ Military-Civilian CBRN experts

COOPERATION BETWEEN BALKAN COUNTRIES
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WE ARE READY FOR

•Coordination

•Cooperation

•Mutual support

Chemical weapons are still a great threat, for which all medical and health care
facilities must be prepared
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Thank you
lkenarmd@gmail.com

+905322826759

mailto:lkenarmd@gmail.com

