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Purpose of Course

The intent of the course is to instruct pre-hospital emergency
medical personnel on how to care for patients that may have been
exposed to chemical warfare agents and assumed to have already
been decontaminated.  This course is designed primarily for
emergency medical technicians with basic life support credentials.
These individuals are referred to in the text as pre-hospital
emergency medical personnel.

PURPOSE OF COURSE
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Preface

We hope that you have the opportunity to participate in an in-class
session.  In fact, you are strongly encouraged to attend the class
being offered for your area.  By attending this class you will not only
have a chance to discuss and ask questions about the information
provided in this study guide, but you will also gain hands-on
experience that cannot be obtained through the guide alone.

This Student/Self Study Guide was designed to accompany the in-
class training sessions by providing you with all the essential
information to be covered.   However, if you are using this guide in
a “self-study” mode, stringent efforts have been made to provide
the available facts and information needed to ensure your personal
safety and the well-being of the people you treat.

Although chances are you will never need to treat or decontaminate
patients of the chemicals stored at the depots, your time in this
effort will be well spent.  The situations presented in this guide are
worst case scenarios; they are not intended to suggest that release
of chemicals is likely nor that injuries would occur in the event of a
release.  The evidence suggests otherwise.  But, we believe in
being prepared and want to help those of you who provide initial
emergency medical care to prepare yourselves for that low-
probability event.

In the years since the original Act Fast training materials were
published, knowledge of the chemical warfare agents and
understanding of their effects on the human body have advanced.
In addition, procedures for treating civilian victims for exposure to
the agents have been refined.  This Second Edition of Act Fast has
been developed to incorporate the latest knowledge and treatment
techniques.

This training material is based on information from several expert
sources. Acknowledgement is particularly owed to the following
organizations:

• U.S. Army
 Medical Research Institute of Chemical Defense
 Program Manager for Chemical Demilitarization
 Soldier Biological and Chemical Defense Command

PREFACE
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• U.S. Public Health Service, Centers for Disease Control and
Prevention

• Science Applications International Corporation
• Federal Emergency Management Administration

Oak Ridge National Laboratory

Students undertaking this course should have already completed
several of the CSEPP training courses. These programmatic
prerequisites are listed below. Your state and local CSEPP offices
may have identified other prerequisites.

• Chemical Awareness
• Response Phase Decontamination
• Personal Protective Equipment
• Use of Auto-Injectors by Civilian Emergency Medical

Personnel to Treat Civilians Exposed to Nerve Agent

PREFACE, Cont’d
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CHAPTER 1 AN INTRODUCTION TO THE GUIDE

Objectives This chapter is designed to introduce you to the Student Manual.  To
a limited degree, it may be used for self-study.  Unlike other chapters
that support required learning objectives  (what is expected of you
after completing that chapter), this chapter does not cover nerve or
blister agent information.  Instead, it describes how this information is
organized in the guide so that you can learn quicker and easier.



ACT FAST 1-2

CHAPTER 1 AN INTRODUCTION TO THE GUIDE

1.1 Introduction

What Is In This Chapter?

This chapter is your introduction to the study guide and
organization of the topics that it covers:  nerve and blister chemical
agents and procedures for Emergency Medical Technicians (EMTs) and
other pre-hospital emergency medical personnel responding to accidental
releases.

The topics covered in this chapter are:

Who Is This Book Written For?
What Is The Purpose of This Book?
Why is this Training Important?
How Should This Study Guide Be Used?
Relationship to this course to other training materials
The Organization of the Subject-Matter Information:

Keyed Learning
Self-Checks
Final Quiz
Objectives

Why Is This Important?

Recent research reveals that learning is more efficient if a structure, or
organizational framework, for the information to be learned is taught along
with the information itself.

Putting this principle into practice, this guide provides you with a
“blueprint” that shows the logical presentation of the information in
addition to the actual information.

This chapter explains the blueprint-like structure for the information you
are about to learn: First Response Treatment for Patients of Blister and
Nerve Agent Chemical Exposure.  This structure is provided to you by:

• introducing the guide in this first chapter,
• other features designed to keep your learning on

target.
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CHAPTER 1 AN INTRODUCTION TO THE GUIDE

Learn This

A “Learn This” section is included in the introduction portion of each
chapter.  It tells exactly what is considered to be THE important
information in that particular chapter.

Although there is no medical subject-matter covered in Chapter 1, it will
help you when learning other chapters if you learn:

• how to use this guide
• how the “keyed learning feature” works.

It should not take long to realize that the Self-Check, or testing section,
very closely resembles the “Learn This” of each chapter (they are almost
identical).  However, in Chapter 1, none of the information covered is
“testable”.   Because it is introductory information only, there is no Self-
Check section nor is material covered in Chapter 1 on the Final Quiz.

1.1  Introduction, Cont’d
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CHAPTER 1 AN INTRODUCTION TO THE GUIDE

1.2 Orientation to ACT FAST Training

What Is The Purpose Of ACT FAST Training?

Simply put, the purpose of ACT FAST Training is:

Because of the nature of these agents and the training required to
support such a goal, there are other coincidental training needs to which
this book may contribute, such as:

To assist in preparing for hazardous materials
emergencies.

Who Is This Book Written For?

This course is designed for all pre-hospital care providers and other pre-
hospital emergency medical personnel in initial care and treatment of the
sick and injured from a chemical warfare agent accident.

Why Is This Training Important?

Chemical warfare agents act quickly.  As an EMT, the actions you take in
the first few minutes can mean the difference between life and death.
Treatment must be immediate: there is no time to transport and have a
doctor or emergency room staff take the initial actions.

Because of the requirement for such immediate treatment, the course
uses the acronym ACT FAST as its logo.  It stands for Agent
Characteristics & Toxicology:  First Aid &  Special Treatment.

How Should This Study Guide Be Used?

Classroom Training

This study guide can be used as a reference guide for students attending
the ACT FAST  Course.

To prepare you to recognize signs and
symptoms, and to provide initial emergency
response treatment to patients injured by
exposure to nerve and blister agents.

Provide initial emergency
treatment

First response:
immediate

ACT FAST

reference guide
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CHAPTER 1 AN INTRODUCTION TO THE GUIDE

As you participate in this instructor-led class you can use this study guide
to follow along and take notes as necessary.  Your instructor will refer to
portions of the guide as the class progresses so that you can follow
along.  The instructor’s presentation and this study guide have been
designed to coincide so that your note-taking can be minimized.

Self-Study

This guide can also be used for studying on your own because the book
has been written to be used by an individual to study independently.  For
example, you may use the guide . . .

• Before you attend the in-class session to do some pre-study 
on your own.

• During the in-class session; as a guide for taking notes or to highlight
information as the class progresses.

• After you attend the in-class session; to keep as a reference and
review resource.

• In place of attending the in-class session; as a self-study resource.

Of course, if you use this guide strictly for self-study, you will not have the
benefit of the experience obtained through class sessions.  For this
reason, you should attend the class if at all possible.

How To Use This Guide For Self-Study

Read and study the information in each chapter in the order it is
presented.  Take extra time in the areas that have been marked on your
Training Prescription Worksheet found in Section 3.   These are the topics
that the representative(s) from your area feel are most pertinent to you.
In prescribing these areas, they have considered:

(1) what specific chemical agents are stored at your local storage location
(2) the emergency response resources available
(3) your background knowledge of the subject chemical agents

Relationship Of This Course To Other Training Materials

This course builds on several others that have been developed for
CSEPP. Although these other courses contain information that is crucial
to your ability to safely treat patients suffering from chemical agent
exposure, their contents are not repeated in detail here. We recommend
that, before beginning ActFast training, you complete the following
CSEPP programmatic training courses:

note taking

before class

during class

after class

Instead of attending
class

1.2  Orientation to ACT FAST Training, Cont’d
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CHAPTER 1 AN INTRODUCTION TO THE GUIDE

• Chemical Awareness
• Response Phase Decontamination,
• Personal Protective Equipment, and
• Use of Auto-Injectors by Civilian Emergency Medical Personnel to

Treat Civilians Exposed to Nerve Agent.

Your ability to provide the best treatment to chemical agent casualties
while protecting yourself from exposure depends on the successful
completion of all of these courses.

In addition, your state or local CSEPP offices may have identified other
training courses or materials needed to prepare you for participating in
the medical response to a chemical agent release. If so, your state or
local CSEPP organizations will advise you of these additional training
requirements.

How Is The Information In This Guide Organized?

This study guide is divided into six (6) chapters.  You will notice that
certain chapters have been identified as key chapters.  The most
important information in this study guide pertains to:

• the agents at the storage facility near you
• symptoms and treatment

Key Chapters

This important information is presented in the “Key Chapters”; they are
Chapters 3, 4, 5, and 6.

Chapter 3. Local Response Information and Procedures
Chapter 4. Chemical Agents:  Characteristics and Effects
Chapter 5. Signs and Symptoms
Chapter 6. First Aid and Special Treatment (FAST)

Other Chapters

Other chapters (1 and 2) are designed to help you learn the essential
information from the Key Chapters:

Chapter 1. An Introduction to the Study Guide
Chapter 2. Background Information

1.2  Orientation to ACT FAST Training, Cont’d
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CHAPTER 1 AN INTRODUCTION TO THE GUIDE

How Can The Guide Help You To Learn ACT FAST?

Keyed Learning

The most significant feature used in this study guide is keyed learning.  Its
function is to assist you by helping you focus on the main points of the
information you are about to learn.

Unlike an involved textbook, this study guide reveals immediately what
must be learned in each area.  This is done by calling to your attention
three specific types of information at the beginning of each chapter and,
as needed, at the beginning of each section within the chapter.  The
specific titles for these three types of information are:

“Objectives”
“Learn This”
“Why is This Important?”

These three titles are repeated throughout the guide.  An explanation of
each follows.

Objectives are shown on the title page for each chapter.  They reveal the
learning goal for each chapter; it is what you should expect to accomplish
as a result of passing the Self-Check for that chapter.  You need not wait
until you reach the end of a chapter to ask yourself “Now, what was it I
was supposed to learn from this chapter?”  By reviewing the objectives for
that chapter you will know exactly what to expect.

There are three (3) required objectives for ACT FAST.  They are listed at
the end of this chapter.

In addition to laying out your specific learning objectives you are also
given the critical information before beginning each new topic.   This
information is contained under the title “Learn This” — you will notice it
throughout the guide.  It is accompanied by the bullseye icon shown
below.

When designing this study guide the following question was asked of the
subject-matter experts who gave advice pertaining to the content for each
chapter:

objectives

learn this

1.2  Orientation to ACT FAST Training, Cont’d
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CHAPTER 1 AN INTRODUCTION TO THE GUIDE

“If a person reading this study guide got nothing else out of this chapter,
what is it you want them to completely understand by the time they’re
finished?”

The answers they provided for each chapter are listed under the title
“Learn This”.  As you can see, this can help you focus your attention on
exactly what the experts have deemed is critical for a first responder to
ACT FAST.

The last piece of information relating to a key learning feature explains
why what you are about to learn is important.  Think of it as your
motivation key.  Found under the title “Why is This Important”, you will
learn the significance of the material you are about to read.  The
importance of such material is related directly to the consequences that
the information has to the required objective for that chapter.  This
information is accompanied by the key icon shown below.

The keyed learning feature should help you to keep the information you
receive right on target.  For efficient learning, we believe you should not
have to separate information that is critical-to-know from information that
is nice-to-know; it has been done for you in the design of this study guide.

How Will Learning Be Evaluated?

Self-Checks

To help you evaluate your progress, the Key Chapters are followed by a
section called “Self-Check”.  It consists of short answer questions
pertaining to the information covered in that chapter.  Complete these
self-checks after reviewing the material.  Then, check your responses
with those provided in Appendix E, Self-Check Answers.

Final Quiz

At the end of the class (or study guide if you are using the self-study
mode) there is a quiz concerning all of the material in the key chapters.
This quiz consists of selection-type questions.  Note:  The standard for
this quiz will be set by the state.

Like the self-checks, this quiz is designed to ensure you have a solid
understanding of the essential material.  And don’t worry—if you do well
on the self-checks you’ll do great on the final quiz.

why is this important?

1.2  Orientation to ACT FAST Training, Cont’d
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CHAPTER 1 AN INTRODUCTION TO THE GUIDE

What Are The ACT FAST Training Objectives?

The objectives of this training program are for you to be able to respond
to an off-post scene involving an accidental release of one or more
chemical warfare agents.

Specifically, at the end of this training program you should be able to:

• Describe the initial first-aid treatment for victims of nerve
agent exposure.

• Describe the initial first-aid treatment for victims of blister
agent exposure.

In order to master these two objectives, you must be able to:

• Describe the potential hazards of nerve agents:  what they are,
potential route of exposure, and how they work.

• Describe the potential hazards of blister agents:  what they are,
potential route of exposure, and how they work.

• Identify the signs and symptoms of nerve agent exposure.

• Identify the signs and symptoms of blister agent exposure.

Each objective is repeated at the beginning of each chapter where it is
covered.

You should now be familiar with the organization and contents of this
study guide.

required objectives

supporting objectives

1.2  Orientation to ACT FAST Training, Cont’d
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CHAPTER 2 BACKGROUND INFORMATION

Objectives The purpose of this chapter is to familiarize you with the
background and perspectives of the chemical warfare agents.
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CHAPTER 2 BACKGROUND INFORMATION

Introduction

What Is In This Chapter?

This chapter provides a brief description of the U.S. chemical agent
stockpile. A more complete discussion of this topic can be found in the
Chemical Awareness course materials.

Why Is This Important?

This chapter is provided for your information only.

If you choose to do so, you may skip over this chapter and resume
reading with Chapter 3,  Local Response Information and Procedures.
There are no questions on the Self-Check or Final Quiz regarding this
section.  However, in this chapter, you can find the answers to some
interesting questions, such as:

“What is the “chemical stockpile?"
“Where is it located?”
“Why are we talking about it now?”

Learn This

11 The name of the agent(s) stored in your local facility.

Later, in Section 3.4 , you are asked to name the agent(s) that
is (are) stored in your vicinity.  This information can be found in
Table 2.1, U.S. Army Chemical Stockpile Inventory.
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CHAPTER 2 BACKGROUND INFORMATION

2.1 General Information on the Chemical Stockpile

What Is The “Chemical Stockpile”?

The U.S. Army currently has tons of chemicals stored that were
designed and produced for the sole purpose of warfare.  This stored
material is referred to as the “chemical stockpile”. The chemical
stockpile is stored at eight locations in the continental U.S.

As shown in Table 2.1, the composition of the stockpile varies from
location to location. The types of chemicals stored include nerve
agents and blister (or vesicant) agents.

Table 2.1. U.S. Army chemical stockpile inventory
Agent stored

Installation GA GB VX
Sulfur

mustard Lewisite
Anniston X X X
Blue Grass X X X
Deseret X X X X X
Edgewood X
Newport X
Pine Bluff X X X
Pueblo X
Umatilla X X X

storage of agents

See Also: Appendix A, “Disposing
of the U.S. Chemical Weapons

Stockpile, An Approaching Reality,
The Journal of the American

Medical Association. Umatilla Chemical Depot (UMCD)
Hermiston, OR

Deseret
Chemical
Depot (DCD)
Tooele, UT

Pueblo Chemical Depot (PUCD)
Pueblo, CO

Pine Bluff Chemical Activity (PBCA)
Pine Bluff, AR

Anniston Chemical Activity (ANCA)
Anniston, AL

Blue Grass
Chemical
Activity (BGCA)
Richmond, KY

Edgewood Chemical
Activity (ECA)
Aberdeen Proving
Ground, MD

Newport Chemical Depot (NECD)
Newport, IN

States with InstallationsInstallations Impacted States

LOCATION OF CSEPP SITES
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CHAPTER 3 LOCAL RESPONSE INFORMATION AND PROCEDURES

Objectives Identify local procedures and policies.
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CHAPTER 3 LOCAL RESPONSE INFORMATION AND PROCEDURES

Introduction

Through this chapter, it is recognized that specific and unique
information needs to be addressed at each individual training site.
The purpose of this chapter is to provide you with a framework for the
portion of the course that will be unique for your particular class.

Community needs and resources vary a great deal from one storage
location to the next.  Therefore, your input on how the emergency
care elements in your community could best respond to a release with
off-post consequences is important to the success of the program.
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CHAPTER 3 LOCAL RESPONSE INFORMATION AND PROCEDURES

3.1 How To Use This Chapter

In Class

If you are attending a class, this chapter will be discussed in detail
according to the needs and procedures applicable to your community.
All members of  your group are knowledgeable of certain local
procedures, and will be asked to contribute to the discussion about
them.

Keep this discussion in mind as the class progresses.  As the class
discusses issues such as treatment, write down your concerns for
how these procedures can be implemented at your location.  Your
instructor will return to this chapter at the end of the class and will ask
for additional feedback pertaining to local procedures.

Your input to this chapter is very important.

Self-Study

If you are using this guide in a self-study mode, read through this
chapter and fill in as many of the procedures as you are able for
Section 3.3, Local Community Response Procedures.  Also, complete
Section 3.4, Site-Specific Information.

group discussion
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CHAPTER 3 LOCAL RESPONSE INFORMATION AND PROCEDURES

3.2 What You Should Know That IS NOT In This Study
Guide

This study guide does not, and cannot, cover everything you
need to know in preparation for your role.  In short, you need to
find out

• Who the local players are
• The roles and responsibilities of each
• The methods of response
• What supplies and equipment are on hand
• Standard operating procedures
• Memorandum of understanding or agreement

For general hazardous materials emergency planning, much of
the information listed above may be included in a City/County
Emergency Operations Plan (EOP). Particularly relevant are the
section of the EOP dealing with emergency response under
CSEPP and the section developed to meet the requirements of
the Superfund Amendments and Reauthorization Act of 1986
(SARA), Title III:  Emergency Planning and Community Right-to-
Know (Public Law 99-499).

Additional guidance on recommended supplies and procedures
may be found in Chemical Accident or Incident Response and
Assistance (CAIRA) Operations, (DA PAM 50-6), a U.S. Army
publication developed to help Army installations respond to and
recover from a chemical incident.

Space has been provided for you to fill in the appropriate
information (Sections 3.3 and 3.4).  If you are attending the
course, this will be discussed in class.  If you are using this
study guide for self-study, FEMA will provide additional
information, or you may contact your local CSEPP coordinator.
Some of the agencies you may also contact within your
community are:

• Local emergency services
• Fire department or other emergency responders
• Ambulance service or other rescue services
• Hospital emergency department
• Local health department
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CHAPTER 3 LOCAL RESPONSE INFORMATION AND PROCEDURES

3.3 Local Community Response Procedures

If an emergency occurs at the installation that could affect the
off-post populations there will be many decisions required of the
local community.  All of these should be addressed during the
planning process.  They include but are not limited to:

• Where is the first notification (identification) expected to
come from?

• Who, from the facility, is notified?

• Who, from the local community, is notified?

• Who is likely to be the first on the scene?

• What are the duties of the pre-hospital emergency medical
personnel?

• What am I expected to do in this situation?

• Am I authorized in my state to administer antidotal
medications (atropine, 2-PAM chloride)?  Under what
circumstances?

For additional information, contact the agencies listed in
Section 3.2
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CHAPTER 3 LOCAL RESPONSE INFORMATION AND PROCEDURES

3.4 Site-Specific Information

Agents Involved

The agent(s) stored at the local installation is/are:

Nerve Agents Blister Agents
___ VX ___ Mustard
___ GA ___ Lewisite
___ GB

Drugs Required:

__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________

Other Supplies:

__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
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Important Contacts

Name:
___________________________________________________
Day Phone: ___________ Night Phone:   ______________
Position: ____________________________________________

Name:  _____________________________________________
Day Phone: ___________   Night Phone:  _________________
Position: ____________________________________________
Name: _____________________________________________
Day Phone: ___________   Night Phone:  _________________
Position: ____________________________________________

Name:  _____________________________________________
Day Phone: ____________  Night Phone:  ________________
Position:  ___________________________________________

Name:  _____________________________________________
Day Phone: ____________   Night Phone:  ________________
Position:  ___________________________________________

Name:  _____________________________________________
Day Phone: ____________   Night Phone:  ________________
Position:  ___________________________________________

Name:  _____________________________________________
Day Phone: ____________   Night Phone:  ________________
Position:  ___________________________________________
Name:  _____________________________________________
Day Phone:_____________   Night Phone:  ________________
Position:  ___________________________________________
Name:  _____________________________________________
Day Phone:_____________   Night Phone:  ________________
Position:  ___________________________________________

3.4  Site-Specific Information, Cont’d
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CHAPTER 4     CHEMICAL AGENTS: CHARACTERISTICS AND EFFECTS

Objectives The required learning objectives for Chapter 4 are for you to be able
to:

1. Describe the potential hazards of nerve agents:  what they
are, potential routes of exposure, and how they work.

2. Describe the potential hazards of blister agents:  what they 
are, potential routes of exposure, and how they work.

3. Describe the most likely route of exposure.
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CHAPTER 4 CHEMICAL AGENTS: CHARACTERISTICS AND EFFECTS

Introduction

What Is In This Chapter?

The information presented here is designed to familiarize you with the
types of chemical agents that are located in your vicinity.  This chapter is
divided into two sections which describe general characteristics of nerve
and blister agents.  The topics covered in this chapter are

4.1 Nerve Agents:  A Description
a. specific names
b. physical properties
c. mechanisms of action
d. routes of exposure

4.2  Blister Agents (Vesicants):  A Description
a. specific names
b. physical properties
c. mechanisms of action
d. routes of exposure

Why Is This Important?

By learning what the chemical agents are, what they look like, and their
physical properties, you will be equipped with the knowledge you need to
understand how to treat patients and protect yourself.

Before studying how to treat patients, it is necessary to understand a little
about the agents themselves.  Thus, Chapter 4, Chemical Agents:
Characteristics and Effects, centers on (1) what the agents are called, (2)
their physical properties, and (3) how they affect the body.
Understanding this information will help you learn how to treat patients
exposed to blister and nerve agents.
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Learn This

The most important points for you to learn from this chapter are:

1 Nerve agents:

a. are stored as liquids (one is oily) that generate extremely
toxic vapors

b. can be absorbed through the skin and spread by direct
contact (touch), inhalation (breathing of contaminated
air), and ingestion (eating or drinking)

1 Blister agents:

a. are stored as solids or liquids (thick and oily), but can
generate toxic vapors

b. can be absorbed through the skin and spread by direct
contact (touch), inhalation (breathing of contaminated
air), and ingestion (eating or drinking)

1 Most likely route of exposure pre-hospital emergency
medical personnel should be prepared for is:

inhalation of contaminated air

As these points are discussed in this chapter, you may see pieces of
information that pertain to treatment.  Don’t worry about this for now; you
are not expected to learn how to protect or treat as part of studying this
chapter; this information is described later.  For now, concentrate on the
points listed on the previous page.

Introduction, Cont’d
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CHAPTER 4 CHEMICAL AGENTS: CHARACTERISTICS AND EFFECTS

4.1 Nerve Agents:  A Description

Toxic chemicals that are classified as “nerve agents” are so called
because they are capable of attacking the body's nervous system.

The term “organophosphate” is the scientific classification that describes
a group of compounds that inhibit cholinesterase, a naturally occurring
enzyme that is important to normal nervous system function.

Specific Names

While the term “nerve agent” refers to a particular form of toxic chemical,
there are specific common and chemical names that are associated with
this group. They are:  VX, GB, and GA.  (GA is in the Stockpile only at
Deseret).

Abbreviation Common Name Referred To As:
VX VX
GB    Sarin GB or G-agent
GA    Tabun GA or G-agent

When the term “nerve agent” is used in this course it refers to all of the
agents (VX, GB, GA) unless an agent is specifically mentioned.

If you are interested in learning more about the different nerve agents,
Material Safety Data Sheets (MSDS) are available in Appendix C.  They
provide technical details on the chemical formulas, structure, names, and
physical data.  However, this course does not require that you know
about nerve agents to that level of detail.

Physical Properties

In their normal state, nerve agents are liquids.  These liquids are volatile
—they generate vapors.  It is the vapor form of agent that has the
greatest potential of being released in the event of an accident.  There
may also be some potential for agent being released as an aerosol.
Once in a vapor or aerosol form and mixed with the outside air, the agent
may move from the storage location.

The physical characteristics of nerve agents are described in some detail
in the student guide for the Chemical Awareness course. The major
physical properties of these agents are summarized in Table 4.1.

organophosphates

VX, GB, GA

See Also: Appendix C,
Material Safety Data Sheets

liquids
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CHAPTER 4 CHEMICAL AGENTS: CHARACTERISTICS AND EFFECTS

Table 4.1  Nerve Agent Comparative Data
Comparative

Data GA GB VX
Rate of Action Very rapid Very rapid Rapid

State at 68°F Colorless to
brown liquid

Colorless liquid Colorless or
pale amber
liquid

Odor Faintly fruity;
none when pure

Almost none
when pure

Odorless
when pure

Volatility
(mg/m3 at 77°F)

490 22,000 8.9

LCt50 (mg-min/m3)
(human)a

135 70 30

Vapor density (x
air)

5.59 4.83 9.20

Vapor pressure
(mm HG at 77°F)

0.057 2.9 0.00063

a LCT50 - median lethal inhalation dosage; the calculated inhalation dosage (airborne
concentration of the agent multiplied by the time period of exposure) that is lethal to
50% of exposed personnel or animals.  The unit used to express LCT50 is milligram-
minutes per cubic meter (mg-min/m3).  Assumed inhalation rate is 15 L/min.

Source:  U.S.  Army Soldier Biological and Chemical Command, Material Safety Data
Sheet, SBCCOM Online, http://in1.apgea.army.mil:80/RDA/msds/index.htm, Aberdeen
Proving Ground, MD (October 1999); U.S. Department of the Army.  Chemical Agent
Data Sheets, Vol. 1, EO-SR-74001, Edgewood Arsenal Special Report, Defense
Technical Information Center, Alexandria, VA (December, 1974); C. J. Dick, Soviet
Chemical Warfare Capabilities, Internal Defense Review 1, reprinted as pp. 1 in
Selected Readings in Nuclear, Biological and Chemical Operations, U. S. Army
Command and General Staff College, Ft. Leavenworth, Kansas (1984).

4.1 Nerve Agents:  A Description, Cont’d
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Mechanisms of Action

Why Is This Important?

In emergency first-aid training emphasis is placed on learning the “why”s
in addition to the “how to”s.  EMTs and other pre-hospital emergency
medical personnel are accustomed to not only learning specific
procedures but also (to some degree) how the injury or trauma affects the
normal physiological functions of the human body.  In most instances, this
knowledge is fundamental or prerequisite to the level of understanding
required for making critical, life-dependent decisions.  It is from this
perspective that the following information is presented describing how the
nerve agents act on the body.

How Nerve Agents Work

The nervous system controls body functions through the use of chemicals
which act as “instructions” to nerves and to the muscles and glands.
These “instructions” come in two forms:  stimulate (move or work) and
relax (stop or rest).

When a nerve agent is present it interferes with the normal chemical
instructions that direct the muscle (or gland) to return to an
un-stimulated state and relax or rest.

By interfering with the normal chemical check and balance, the action of
toxic nerve agents overstimulates the nerve endings and central nervous
system.   Over-stimulation of the nervous system causes  muscles and
certain glands to over-react and the various body organs to malfunction.

muscles are
stimulated
continually

4.1 Nerve Agents:  A Description, Cont’d
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A More Technical Version of How Nerve Agents Work

While the preceding explanation was greatly simplified, the
following explanation is slightly more technical.  It begins with an
explanation of the reaction which normally occurs at a nerve ending and
then describes how the nerve agent affects this process.

Nerves control muscles and organs; the nerve itself is made up of nerve
cells that do not directly contact each other.  Nerve impulses are relayed
between nerve cells at a synapse (gap between the cells) by means of
neurotransmitters.  This is also how nerve impulses travel between
nerves to a muscle or gland.

In normal nervous system function, when the impulse is transmitted
between nerve cells, a neurotransmitter (called acetylcholine) is released,
which transmits the signal between cells.

Once the neurotransmitter acts on the target cell receptor site, the
enzyme acetylcholinesterase deactivates the acetylcholine.  Stimulation
of the target nerve, muscle, or gland cell stops with deactivation of the
acetylcholine.

normal nerve ending
physiology

nerve agent interference

4.1 Nerve Agents:  A Description, Cont’d

ACT061B Source:  U.S. Army, Navy, and Air Force, Feb. 1990, Field Manual for
Treatment of Chemical Agent Casualties and Conventional Military
Chemical Injuries.
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However, nerve agents inactivate acetylcholinesterase, allowing excess
acetylcholine neurotransmitter to accumulate and continue to stimulate
receptor sites on the target nerve cell, muscle, or gland.

If the affected nerve is stimulating a muscle, the muscle action becomes
uncontrolled and a series of twitches or jerks may be seen.

Eventually, if the process is not interrupted, the muscle can go into a
prolonged contraction and become fatigued, or even collapse.

If the affected nerve is stimulating a gland, the result could be increased
sweating, tearing, or mucus production in the respiratory passages.

(A continuation of this sequence, describing the actions of the antidotes—
atropine and 2-PAM chloride—is provided in Chapter 6.)

Routes of Exposure

There are three main routes, or ways that a person can be exposed to a
nerve agent.  They are:

inhalation - breathing air that has been contaminated with 
nerve agent vapors

direct contact - absorption through the skin or eyes
ingestion - swallowing contaminated food or drink

A more descriptive explanation of each follows.

 Inhalation

  Ingestion

  Direct contact

Routes of Exposure:

4.1 Nerve Agents:  A Description, Cont’d
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Inhalation

Although the nerve agents begin as a liquid, they are easily changed into
vapors.  These vapors mix freely with the air.  If a person breathes in the
contaminated air, the toxic chemical enters the body through the
respiratory system.

After the nerve agent has entered the lungs it is generally absorbed
rapidly and effectively into the blood stream.  This is because of the large
surface area of the lung tissue and the number of blood vessels in the
lungs.  The chief cause of death due to nerve agent exposure, from any
route, is respiratory failure.

Direct Contact

Direct contact occurs when the skin or eyes come into immediate
proximity with agent vapor or liquid.  It is through this route that
contamination from one patient to another is possible.

Nerve agents have no effect on the skin; rather, the nerve agent is
absorbed through the skin.  Once penetration has occurred, the nerve
agent is circulated to the nervous system.  Concentrated vapor, or mist
can also penetrate skin tissue in the same way the liquid does.

All of the nerve agents (VX and G-agents) can be absorbed through the
skin; however, agent VX tends to be absorbed much more completely
because it does not evaporate as quickly.  The persistency of VX causes
it to remain on the skin, thus allowing more absorption time.  It penetrates
slowly compared to GB; thus immediate decontamination is of potentially
great importance.  This is why, during the decontamination process, the
patient's clothing must be removed completely.

respiratory system

chief cause of death:
respiratory failure

skin absorbency

4.1 Nerve Agents:  A Description, Cont’d
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VX is “highly persistent”; it does not volatilize or degrade rapidly.   VX
persistence is weather-dependent.  At 99°F, 90% of a VX droplet will
evaporate in approximately 24 hours; at 50°F, the passage of 45 days
would be required before 90% of a VX droplet would evaporate.

The more watery G-agents, on the other hand, have a tendency to
evaporate quickly.  Agent GB, in particular, tends to evaporate off the skin
quickly rather than penetrate it.  Cases of GB poisoning have occurred
from skin exposure to liquid agent. Skin exposure to GB vapor can also
result in poisoning, but only at concentrations higher than those that
produce severe inhalation effects.

Absorbed through the skin, the agent begins to affect the normal chemical
neurotransmission process that occurs between the nerves and muscles
or glands.  This is one reason chemical protective gloves must be worn to
protect your hands while treating patients.

VX:
absorbs completely

G-agents:
evaporate more quickly

skin
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On normal, intact skin, nerve agent must first pass through a layer of
dead cells and the epidermis before reaching the capillaries
(bloodstream) and nerve cells found in deeper tissue layers.  If a volatile
G-agent is involved, evaporation may be complete before a significant
dose can be absorbed.  However, scrapes or cuts or other damage
present immediate entry points for the nerve agent and facilitate direct
access to the bloodstream and nervous system.

Increased skin permeability is a concern for skin conditions that are not
commonly thought of as “wounds”.   For example, freshly shaven skin,
sunburn, insect bites, and rashes are all examples of immediate entry
points for nerve agents.

Agent also enters the body very effectively through the eyes.  It is
important to protect the eyes from exposure to vapors or aerosols.  The
eye is the most sensitive organ system for nerve agent effects.  Threshold
dose for miosis is the basis for both VX and GB exposure standards.

Ingestion

If an individual ingests contaminated food or drink, the nerve agent can
enter the body through the digestive system.  Incidental hand-to-mouth
contact, smoking, and swallowing are all examples of potential sources of
exposures by this route.

in the presence of
other wounds

eyes

4.1 Nerve Agents:  A Description, Cont’d
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Once the nerve agent has entered the body by way of the digestive
system, access to the bloodstream can occur.  Although the likelihood of
the agent contaminating food or drink is extremely slim, you should be
aware that it is possible for someone to become exposed through
ingestion.  Common sense precautions dictate that:

- absolutely no food or beverages should be kept in or around
treatment areas, and

- when treating or caring for patients, do not give anything by mouth.

Critical Route of Exposure

A chemical agent release is most likely to affect surrounding communities
if agent vapors or aerosols are transported in an airborne plume. For this
reason, experts have recommended that you be well prepared to handle
exposures that have been caused through atmospheric transport of
contamination.

Therefore, you should be most concerned with the routes of exposure
that can occur through air, especially inhalation of agent vapors or
aerosols. It is much less likely that you will encounter casualties who have
ingested chemical agent or come into direct contact with agent in liquid
form.

route of entry:
ingestion

4.1 Nerve Agents:  A Description, Cont’d
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4.2 Blister Agents (Vesicants):  A Description

Vesicants are poisons that destroy individual cells in target tissues.
The most noticeable effect that these agents have is the  "vesicles,"
or blisters,  they cause.  For this reason, these types of agents are
also referred to as “blister agents”.

Since most people are familiar with the lay term, this study guide
uses the term “blister” to describe this category of chemical agent.

Specific Names

While the term “blister agent” refers to a particular action of
chemical warfare agents, there are specific common names and
abbreviations that are associated with this group.

Common Name Abbreviation

Mustard H, HD, HT
Lewisite L

Although the Lewisite agent is in the blister agent family, there is
very little of this chemical remaining and it is all stored at Deseret
Chemical Depot.

If you are interested in learning more technical information about the
blister agents,  MSDS are available in the appendix.  They provide
technical details on the chemical formulas, structure, names, and
physical data.  However, this course does not require that you know
about blister agents to that level of detail.

Physical Properties

In their normal state, mustard blister agents are either solids or
liquids.  They solidify at fairly high temperatures (13°–15°C or 55°–
59°F).  If they are heated, these liquids are volatile—they generate
vapors.  Mustard agent is an oily liquid that burns well once ignited.

The physical characteristics of blister agents are described in some
detail in the student guide for the Chemical Awareness course. The
major physical properties of these agents are summarized in
Table 4.2.

mustard
Lewisite

See Also: appendix C,
Material Safety Data Sheets

solid or liquid
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Table 4.2  Blister Agent Comparative Data

Comparative Data H HD HT L
Rate of Actiona Moderately

rapid
Moderately
rapid

Moderately
rapid

Rapid

State of 68°F Amber to
dark brown

Oily, amber
to black
liquid;
water clear
if pure

Viscous,
clear to pale
yellow liquid

Amber to
dark brown
liquid;
colorless oily
liquid when
pure

Odor Garlic-like Garlic-like Garlic-like Geranium-
like; little odor
when pure

Volatility
(mg/m3 at 77°F)

910 910 831 2500 (at
68°F)

LCt50 (mg-min/m3)
(human)b

Similar to HD 1500 Not
established

1200—1500

Vapor density
(x air)

5.5 5.5 6.9 7.1

Vapor pressure
(mm Hg at 77°F)

0.11 0.11 0.10 0.35

a

Cellular damage from mustard exposure within minutes; pain, blisters, etc. not manifest for
several hours or more (long latent period).  Lewisite exhibits little or no latent period.

b

LCt50  - median lethal inhalation dosage; the calculated inhalation dosage (airborne
concentration of the agent multiplied by the time period of exposure) that is lethal to 50% of
exposed personnel or animals.  The unit used to express LCt50 is milligram-minutes per

cubic meter (mg-min/m3).  Assumed inhalation rate is 15 L/min.

Sources:  U.S. Army Soldier Biological and Chemical Command, Material Safety Data
Sheet, SBCCOM Online, http://in1.apgea.army.mil:80/RDA/msds/index.htm, Aberdeen
Proving Ground, MD (October, 1999); U.S. Department of the Army, Chemical Agent Data
Sheets, Vol. 1,  EO-SR-74001, Edgewood Arsenal Special Report, Defense Technical
Information Center, Alexandria, VA (December, 1974); C. J. Dick, Soviet Chemical Warfare
Capabilities, Internal Defense Review 1, reprinted as pp. 1 in Selected Readings in
Nuclear, Biological and Chemical Operations, U. S. Army Command and General Staff
College, Ft. Leavenworth, Kansas (1984).

4.2  Blister Agents (Vesicants):  A Description, Cont’d
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Mechanisms of Action

How Blister Agents Work

Blister agents can affect any skin tissue, but are especially harsh to
warm, moist surfaces of the body and to delicate tissues such as the
soft membranes surrounding the eyes, the eyeball, lung tissue, and
tissues of the mouth and throat. Both the liquid itself and the vapors
generated from mustard create an extreme hazard.  The greater the
absorbed dose of either, the greater the damage.

Mustard agent is a cellular poison; cell membranes are damaged
within minutes after exposure.  Severity of skin and tissue damage
is highly dose-dependent.

The delayed reaction is what makes mustard blister agents
insidious.  There is little or no pain at the time of exposure.  The
development of clinical signs such as burning, stinging, redness or
blisters is usually delayed between 2 and 24 hours, occasionally
even up to 36 hours.

Routes of Exposure

Why Is This Important?

A critical step in the treatment of patients of blister agent exposure
is to decontaminate.   Since mustards are also carcinogenic agents
(capable of causing cancer), it is doubly critical that the patient be
decontaminated quickly and thoroughly.   In order to do this, you
must understand how the blister agent is capable of entering the
body.  By knowing this, you are better able to treat the patient and
provide protection for yourself and others.

The warfare function of the blister agents is to decrease the
opponent's ability to fight by producing chemical burns on tissues
that come into contact with either vapors or liquid droplets/aerosols.
Exposed skin surfaces, eyes, the respiratory tract, and upper
gastrointestinal tract are all at risk.  The moist surfaces of perspiring
skin, conjunctiva of the eye, and airway mucous membranes
preferentially absorb mustard agent and distribute it over a larger
area.  The unprotected eye is considered the most sensitive organ
to the action of H-agents, and ambient temperature and humidity
govern the degree of "casualty effect".  Under hot, humid conditions
when large areas of skin are likely to be wet with perspiration, much
lower mustard concentrations generate debilitating effects.

damage to cell
membrane

delayed reaction

See also: Section 5.2, Signs and
Symptoms of Blister Agent

Exposure

See Also: Section 6.2, Blister
Agent Exposure:  Initial First

Aid Treatment

eye most sensitive

See Also: section 5.2, Signs and
Symptoms of Blister Agent
Exposure

Section 6.2, Blister Agent
Exposure: Initial First Aid
treatment.

4.2  Blister Agents (Vesicants):  A Description, Cont’d
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There are three main routes, or ways that a person can be exposed
to a blister agent.  They are:

inhalation - breathing air that has been contaminated by
vapors or droplets of blister agents

direct contact - agent contact with skin, mucous membranes, or
eyes

ingestion - swallowing contaminated food or drink

A more descriptive explanation of each follows.

Inhalation

Although the blister agents may be stored as liquids, they are easily
changed into vapors which may be inhaled.  These vapors mix
freely with the air.  If a person inhales the contaminated air the toxic
chemical enters the body through the respiratory system.

Once inhaled, the blister agents also have direct access to the lining
of the nose, the throat, and the bronchial tubes.  These warm, moist
membranes are particularly vulnerable to the effects of the mustard
agent.  With prolonged exposure, the mustard agent destroys the
mucous membrane lining—just as skin blisters damage the outer
layer of skin—causing internal inflammation and hemorrhage and
allowing the airways and lungs to become infected.  Blister agents
do most damage to the upper airways, but with a heavy exposure,
the air sacs in the lungs can be injured and filled with fluids.

 Inhalation

  Ingestion

  Direct contact

Routes of Exposure:

vesicant effects

4.2  Blister Agents (Vesicants):  A Description, Cont’d
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Direct Contact

Direct contact occurs when any skin surface or the eye touches the
liquid agent or touches a surface on which the agent has been
deposited.  It is through this method that contamination from one
patient to another is highly possible unless strict decontamination
procedures have been followed.

Unlike nerve agents, blister agents are highly damaging to the skin.
This is one reason that chemical protective gloves must be worn to
protect your hands while treating patients.

Blister fluid is non-irritating and does not cause vesication upon
contact with skin.

Warm, moist membranes are very susceptible to the effects of
blister agents.  Those membranes include the lining around the
eyelids, the inside of the mouth and nose.  Since warmth and
moisture increase the blister agent’s effect, other body areas are
particularly susceptible to severe blistering.  Examples of these
areas are:  between the toes, behind the knees, the buttocks, the
groin, elbows, the arm pits, folds of the neck, and behind the ears.

Ingestion

If blister agent has been deposited on or in food items, drink, or
anything that a person may place in the mouth (e.g., cigarettes), the
agent can injure the warm, moist tissues of the mouth, throat, and
esophagus.  Incidental hand-to-mouth contact, smoking, and
swallowing airborne contaminants are examples of this exposure
route.

highly damaging to skin

warm, moist membranes

4.2  Blister Agents (Vesicants):  A Description, Cont’d
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Although the likelihood of the agent contaminating food or drink is
small, you should be aware that it is possible for someone to
become exposed through ingestion.  Common sense dictates that:

- absolutely no food or beverages should be kept in or around
treatment areas, and

- when treating or caring for patients, do not give anything by mouth.

Critical Route of Exposure

A chemical agent release is most likely to affect surrounding
communities if agent vapors or aerosols are transported in an
airborne plume. For this reason, experts have recommended that
you be well prepared to handle exposures that have been caused
through atmospheric transport of contamination.

Therefore, you should be most concerned with the routes of
exposure that can occur through air, especially inhalation of agent
vapors or aerosols. It is much less likely that you will encounter
casualties who have ingested chemical agent or come into direct
contact with agent in liquid form.

Lewisite

Lewisite (L) is a different type of blister agent that exists in the
stored chemical stockpile only at Deseret Chemical Depot. It is

4.2  Blister Agents (Vesicants):  A Description, Cont’d
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chlorovinyldichloroarsine, an organic arsenical, which causes
immediate pains upon skin or eye contact.  Thus, Lewisite is unlike
the mustards that cause little or no pain at the time of exposure.

Lewisite is a suspected carcinogen.

Physical Properties

Lewisite may be an amber to brown liquid; however, it is colorless
when pure.  It is approximately 10 times more volatile than mustard
and often has an irritating, fruity or geranium-like odor.  There is little
odor when the compound is pure.  It is persistent in the
environment, and is much more dangerous as liquid than as vapor.
Liquid will cause severe burns of the eyes and skin.

4.2  Blister Agents (Vesicants):  A Description, Cont’d
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Self-Check

Assess your understanding of the material presented in this chapter
by completing the following Self-Check.

Multiple Choice

4.1 Toxic chemicals that are categorized as “nerve agents” are so
called because

a. they disrupt the body’s nervous system
b. the agent is essential to the nervous system
c. they send “electrical” shooting pains throughout the

nervous system
d. the blisters they cause are extremely painful to the nerve

endings in the skin tissue

4.2 The specific nerve agents currently in the U.S. Army’s
chemical stockpile inventory are:

a. VX and mustard
b. VX, mustard and Lewisite
c. VX, GB, and GA
d. Lewisite and GB

4.3 In their normal state, nerve agents are

a. gas
b. solid
c. vapor
d. liquid

4.4 Nerve agents affect the nervous system by

a. killing off the nerve cells
b. making the central nervous system shut down
c. blocking the messages sent to the nerve, muscle and

gland cells
d. inactivating acetylcholinesterase, thus causing the nerve

endings to over-stimulate the nerve/muscle/gland
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4.5 A person can be exposed to a nerve agent through

a. touching a surface that has the nerve agent on it
b. inhalation of air that has been contaminated by a nerve

agent
c. eating or drinking anything that has been contaminated

by a nerve agent
d. all of the above routes

4.6 The nerve agent VX is described as “highly persistent”.  This
means that

a. the agent is only very slightly degraded by the
environment over a long period of time

b. even if an exposed person is treated immediately the
effects never go away

c. it is so watery that it washes away easily with the correct
treatment

d. a spill is more potent after several days than the first day

4.7 Which of the following skin descriptions presents the most
critical condition for inducing nerve agent effects?

a. hairy chest
b. eyes behind goggles
c. hand wearing a glove
d. forearm with cuts and abrasions

4.8 Toxic chemicals that are categorized as “blister agents” are so
called because

a. an inevitable side-effect caused by the drug antidote for
this agent has been known to cause blisters in most
people

b. the most noticeable effects are blisters and the
destruction of cells in target tissues

c. they cause the body to breakout in painless sores that
resemble tiny chicken pox-like blisters

d. it was named after the chemist who discovered its
potential wartime use

Self-Check, Cont’d
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4.9 The specific blister agents currently in the U.S. Army’s
chemical stockpile inventory are:

a. VX and mustard
b. VX, GA, and GB
c. mustard and Lewisite
d. VX, mustard and Lewisite

4.10 In their normal state, blister agents are

a. liquid or solid
b. aerosols
c. vapor
d. gas

4.11 It is often difficult to detect an exposure to a mustard agent
immediately because

 a. the signs and symptoms are delayed
b. the blister does not form for several weeks after

exposure
c. pain is felt immediately but it is difficult to know what the

cause of it is
d. once the blister agent has contacted the skin, the patient

no longer has any sensation in that area

4.12 A person can be exposed to a blister agent through all of the
following routes EXCEPT:

a. touching a surface that has the blister agent on it
b. inhalation of air that has been contaminated by a 

blister agent
c. eating or drinking anything that has been contaminated

by a blister agent
d. touching the fluid that seeps from a blister of a person

who has been exposed to a blister agent

4.13 Although public exposure during the chemical stockpile
destruction process is unlikely, the route of spread that EMTs
are recommended to be familiar with is

a. ingestion through contaminated food
b. skin exposure through direct contact
c. spill caused by accident while in transportation
d. air contamination, where the plume moves off the

storage installation

Check your responses using Appendix D, Self-Check Answers.

Self-Check, Cont’d
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Summary

The most important points that you should have learned from this
chapter are:

1 Nerve agents:

a. are stored as liquids (one is oily) that generate
extremely toxic vapors

b. can be absorbed through the skin and spread by
direct contact (touch), inhalation (breathing of
contaminated air), and ingestion (eating or drinking)

1 Blister agents:

a. are stored as solids or liquids (thick and oily), but can
generate toxic vapors

b. can be absorbed through the skin and spread by
direct contact (touch), inhalation (breathing of
contaminated air), and ingestion (eating or drinking)

1 Most likely route of exposure pre-hospital emergency
medical personnel should be prepared for is:

inhalation of contaminated air
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Objectives The specific learning objectives for Chapter 5 are for you to be able
to:

1. Identify the signs and symptoms of nerve agent exposure.

2. Identify the signs and symptoms of blister agent exposure.
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Introduction

What Is In This Chapter?

This is a key chapter!  It provides important information that pertains
directly to the decisions which must be made.

The titles of the sections in this chapter are:

5.1  Signs and Symptoms of Nerve Agent Exposure
5.2  Signs and Symptoms of Blister Agent Exposure

Why Is This Important?

The most important part of medical treatment given to patients of nerve
and blister agents is first aid and special treatment.  As an EMT, you must
be prepared to act fast.  The decisions made during the first few seconds,
especially in cases of severe nerve agent exposure, are extremely critical
and can make the difference between life and death.

In order to make correct decisions, you must have the required
knowledge upon which to base those decisions.  In the case of patients of
agent exposure, where first-responder treatment is so critical, you must
be able to size up the situation based on

(1) the known information regarding an accidental release,
and

(2) recognition of the event based on signs and symptoms.

While standard procedure allows for full disclosure and wide-spread
notification in the event of an accidental release, we must also allow for
the possibility of an unknown accidental release or time lags in
communicating important information.  For this reason, you must be
prepared to act based on present indications.  This is only possible if you
are fully knowledgeable of the signs and symptoms produced by
exposure to nerve and blister agents.

In addition, as with any first aid rendered for poisoning, the specific
treatment and/or antidote depends on the chemical inflicting the illness or
injury.  You must be able to identify the agent involved before beginning
treatment.  This chapter describes the signs and symptoms of nerve
agent poisoning and the signs and symptoms of blister agent poisoning.
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Learn This

The most important points for you to learn from this key chapter are:

1 The specific signs and symptoms of nerve agent vapor/
aerosol exposure

• miosis (pinpointing of the pupils)
• increased secretions from mouth, nose and bronchi
• respiratory difficulty

1 The specific signs and symptoms of blister agent vapor/
aerosol exposure

•   irritation, reddening and swelling of eye tissues        
   (conjunctivitis)
• reddening of the skin (erythema)
• blisters
•   respiratory irritation and distress

1 Fact:  Not all signs and symptoms may appear; dose,
duration, and route of entry (among other factors) can make a
difference.

Introduction, Cont’d



ACT FAST 5-4

CHAPTER 5 SIGNS AND SYMPTOMSCHAPTER 5 SIGNS AND SYMPTOMS

5.1 Signs and Symptoms of Nerve Agent Exposure

The signs and symptoms of nerve agent exposure differ from
those that result from blister agent exposure.  This section
provides information and illustrations for nerve agent exposure
only.  (See Section 5.2 for signs and symptoms of blister agent
exposure.)  Signs and symptoms like the ones described may also
be caused by health problems other than exposure to a nerve
agent; these are discussed in more detail later in this chapter.
Appendixes C.1, C.2, and C.6, the MSDSs for nerve agents,
contain additional information on nerve agent signs and
symptoms.  (See “Addendum A” in the MSDSs.)

Specific Signs and Symptoms of Nerve Agent Exposure

Signs are objective evidence of a medical condition or disease
(e.g., drooling), while symptoms are subjective evidence of
physical disturbance or disease (e.g., headache). The health care
worker can see or measure signs, while symptoms usually have to
be verbally communicated by the patient.

There are several physical signs to look for in determining if
someone has been exposed to a nerve agent.  Some signs are
caused by local effects of the vapor on the organ (eye or skin) and
may or may not correlate with the effects of the agent on the
central nervous system.  Other signs are the direct result of the
chemical effect.

See Also: Appendixes
C.1, C.2, and C.6,

Nerve Agent MSDS.

Note: Not all signs and symptoms may appear.
Amount exposed to, duration, and route of entry
make a differences.
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Miosis

Miosis, or pinpointing of the eye's pupil, is one of the initial effects
if the person is exposed to a nerve agent vapor.  This sign is a
direct effect of nerve agent vapor in the eye.

Miosis may appear in one eye, but most often appears in both
eyes.

Dim Vision

If a person has had mild exposure he or she may complain of
general eye pain, describing the pain as “somewhere deep in my
eye” or “somewhere deep in my head”.  The patient may complain
of dim or blurred vision.  He or she may squint often in an attempt
to clear up the blurred vision.  You may notice that the patient
blinks more often than usual; this is a sign that the eyes are
affected.  The patient may also complain of sensation of pressure
in the eyes.

Respiratory Trouble

Watch for these signs and symptoms as indicators that the agent
may be contributing to respiratory failure:

•   difficulty in breathing
•   runny nose
•   coughing, frothy secretions, and drooling
•   wheezing

The patient shows signs of labored breathing and may complain of
a "tight chest" feeling.  Remember that the muscles can be
severely affected by the nerve agent's ability to overwork the
muscle cells to exhaustion.  Such an effect on the respiratory
muscles makes breathing difficult.

Pay particular attention to this sign.  Adequate ventilation must be
maintained since respiratory failure is the chief cause of death
following severe exposures.  Without adequate atropinization,
ventilatory support and airway management, a severely exposed
person may stop breathing.

miosis

dim vision

labored breathing

5.1  Signs and Symptoms of Nerve Agent Exposure, Cont’d
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Another indication that the agent is interfering with respiratory
function is an abundance of mucous secretions from the
respiratory passages.  The patient drools at the mouth and has a
very runny nose.

Localized Sweating

If the nerve agent has affected nerves that are connected to sweat
glands, the patient may sweat profusely.  Again, this is due to the
over-stimulation caused when nerve agent interferes with the
normal function of nerves that control the glands.

Nausea and Vomiting

If exposure was through the skin or by swallowing, gastrointestinal
effects of nausea, vomiting and diarrhea may be the first systemic
effects to appear.  These GI effects can also occur after moderate
to severe inhalation exposure.

Abdominal Cramping

Increased activity of the intestines may lead to a cramp or pain in
the abdomen.

Involuntary Urination or Defecation

The bladder and bowel, normally controlled through sphincter
muscles, may become incontinent.  The patient may also exhibit
diarrhea.

Heartbeat Irregularities (arrhythmias)

Because the heart is a muscular organ, it too is susceptible to
over-stimulation by the nerve agent.

Generalized Weakness

Because the nerve agent also affects the portion of the nervous
system that controls the skeletal muscles, the patient may have an
overall weak feeling that increases with exertion.

Twitching or Muscle Spasms

If the affected nerve is connected to a muscle, the muscle action
becomes uncontrollable and repetitive.  You may notice this effect
as twitching or muscle spasms. Spasms of local muscle groups,
usually at the site of exposure, resemble what has been likened to
“a bag of worms.”  The term "fasciculation" is used to describe this

drooling/runny nose

sweating

unorganized, localized
twitching

5.1  Signs and Symptoms of Nerve Agent Exposure, Cont’d
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type of motion.  Muscle twitching and cramps may become more
generalized.

Convulsions and Coma

In severe cases, nerve agent patients may convulse, become
comatose, and stop breathing.

Other signs and symptoms, also caused by accumulation of
acetylcholine, result from effects on the central nervous system
(brain and spinal cord).  These are seen with early or mild
exposure.  The result may be:

•   headache
•   anxiety
•   restlessness
•   giddiness
•   irritability

Table 5.1 lists the signs and symptoms of nerve agent exposure
following local exposure and systemic absorption (depending on
dose), while Table 5.2 provides a broader summary of effects,
routes of absorption, time course, and duration.

severe exposure

mild exposure

summary of signs
and symptoms

5.1  Signs and Symptoms of Nerve Agent Exposure, Cont’d
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Table 5.1  Signs and Symptoms of Nerve Agent Exposure
Site of action Signs and Symptoms

Following local exposure

Pupils
Muscles controlling lens (ciliary)
Nasal mucous membranes
Bronchial tree

Gastrointestinal tract

Miosis, marked, usually maximal (pinpoint), sometimes unequal
Frontal headache, eye pain on focusing, blurring of vision
Runny nose (rhinorrhea), hyperemia
Tightness in chest, bronchoconstriction, increased secretion,

cough
Occasional nausea and vomiting

Following systemic absorption (Depending on dose)

Bronchial tree

Gastrointestinal tract

Sweat glands
Salivary glands
Lacrimal glands
Heart
Pupils
Muscles controlling lens
Bladder
Striated muscle

Sympathetic ganglia

Central Nervous System

Tightness in chest, with prolonged wheezing expiration
suggestive of bronchoconstriction or increased secretion,
labored breathing (dyspnea), pain in chest, increased
bronchial secretion, cough, bluish discoloration of skin
(cyanosis), pulmonary edema

Anorexia, nausea, vomiting, abdominal cramps, upper stomach
and substernal tightness (cardiospasm) with “heartburn” and
belching, diarrhea, involuntary defecation

Increasing sweating
Increased salivation
Increased tearing (lacrimation)
Heart rate less than 50 (bradycardia)
Miosis, occasionally unequal, later maximal miosis (pinpoint)
Blurring of vision, headache
Frequent, involuntary urination
Easy fatigue, mild weakness, muscular twitching, fasciculations,

cramps, generalized weakness/flaccid paralysis (including
muscles of respiration) with labored breathing and bluish
discoloration of skin

Pallor, transitory elevation of blood pressure followed by low
blood pressure (hypotension)

Immediate (acute) effects: generalized weakness, depression of
respiratory and circulatory centers with labored breathing, skin
discoloration, and low blood pressure with the vascular
system; convulsions, loss of consciousness, and coma.

Delayed (chronic) effects: giddiness, tension, anxiety, jitteriness,
restlessness, emotional instability, excessive dreaming,
insomnia, nightmares, headaches, tremor, withdrawal and
depression, bursts of slow waves of elevated voltage in EEG
(especially on hyperventilation), drowsiness, difficulty
concentrating, slowness of recall, slurred speech, staggering
or muscular discoordination (ataxia)

Adapted from the Field Manual for Treatment of Chemical Agent Casualties and Convential Military
Chemical Injuries, Department of the Army, the Navy, and the Air Force, ARMY FM8-285, NAVY NAVMED
P-5041, AIR FORCE AFM 160-11 (February 1990).

5.1  Signs and Symptoms of Nerve Agent Exposure, Cont’d
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Factors That Affect Nerve Agent Exposure Signs And
Symptoms

Time Factor (onset)

While the signs and symptoms of nerve agent exposure often
begin immediately, they may also be delayed.  In addition, some
particular signs may appear much sooner than others.  Onset
time, and whether or not the sign or symptom shows up at all,
depend on several factors:

• type of agent
• amount of agent to which the patient has been exposed
• dose (how much patient has absorbed)
• duration of the exposure
• route of exposure (inhalation, direct contact, ingestion)
• sensitivity of the patient’s system (depends on general

state of health, age, gender, etc.)

However, as a general rule, the reaction time to a nerve agent is:

IMMEDIATE if moderate to large amounts (relative
to LD50) are inhaled

moderate to large amounts (relative
to LD50) are spilled onto the skin

DELAYED if small amounts (relative to LD50) are
involved

agent has been absorbed through
the skin in a small localized area
(takes time to absorb and take
action)

Peak Effect

If the exposure route is inhalation of air with a high concentration
of agent, effects can occur after a single breath.  This “immediate”
response occurs within seconds.  After the patient has been
removed from the exposure, look for the effects to peak within 15-
20 minutes. Generally, you can be reasonably certain that if the
exposure was through air (only) and the time lapse has been
15 minutes or more, the effects have maximized —they will not
worsen after this time.

If the exposure route is dermal (droplet or liquid or vapor that
touches the skin), absorption may continue for hours.  This is
likely to continue even after decontamination is completed since

exposure through
inhalation

peaks at 15-20 minutes

Exposure through
skin/absorption

onset

reaction time

5.1  Signs and Symptoms of Nerve Agent Exposure, Cont’d
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the absorption occurs within the skin layers and from fatty
deposits.  In contrast to the air route (where the worst can be
expected within 15-20 minutes), the effects of direct skin contact
may not occur for hours after exposure (range from 1-18 hours).
On the plus side, however, effects that occur many hours after
exposure are usually non-lethal.

Toxicity

The median lethal dose (LD
50
) of liquid nerve agent VX is

10 milligrams on the skin of a 70-kg man.  This is approximately
equivalent to a small droplet being absorbed through the skin of a
155-pound person.  By the inhalation route, VX vapor (considered
the most potent nerve agent) is at least 50 times more toxic than
cyanide gas (LCt50 of 30 mg-min/m3).  The LD50 of GB agent is
approximately 1.7g on the skin on a 70-kg man.  The median
lethal dose (LCt50) from inhalation of GB vapor is 70 mg-min/m3.

Lethality

The chief cause of death due to nerve agent exposure is
respiratory failure.  The contributing biological effects are
bronchoconstriction and secretions in the airways, weakness of
the muscles that force the lungs to expand and contract, and
inhibition of the respiratory center in the brain.

Will A Person Exhibit All Of The Signs & Symptoms Of Nerve
Agent Poisoning After Being Exposed?

No.  Some of the signs and symptoms depend on several different
factors.  Some patients may exhibit only one or two signs; others
may experience several symptoms at the same time.  In addition,
the time factor for when these signs and symptoms begin to
appear may differ from person to person.  Remember, there are
large differences in sensitivity between persons.

Nerve Agent Signs and Symptoms By Degree of Severity

Although any and all of the signs and symptoms mentioned
previously may appear, they are more likely to appear according
to the severity of the exposure.  While Tables 5.1 and 5.2 are
general summaries of the signs and symptoms of nerve agent
exposure, Tables 5.3 and 5.4 present the signs and symptoms
according to type of effect, routes of absorption, time courses of
effects, and severity of exposure.  Effects are segregated by route
of exposure because target organs vary significantly in the ability
to absorb agent.

1-18 hours

respiratory failure:
the chief cause of death

5.1  Signs and Symptoms of Nerve Agent Exposure, Cont’d
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Table 5.3   Eye and Inhalation Exposure to Nerve Agent Vapor
by Degree of Severity

Degree of
Severity

Body
Part

Affected
Symptom(s)

Mild:
(May also be effects of an initial reaction leading to a more serious
reaction.)

eyes miosis, pain (deep in eye or head); dim or
blurred vision

nose runny
lungs “tightness in chest”, bronchoconstriction,

secretions in airways, cough, moderate
difficulty in breathing

Moderate:
(May also include symptoms under “Mild”.)

eyes miosis, pain, dim or blurred vision
nose runny (severe), nasal congestion
lungs “tightness in chest”, breathing is more

difficult, secretions more abundant
muscles feeling of generalized weakness,

generalized twitching of large muscle
groups

GI nausea, vomiting, diarrhea, cramps

Severe:
(May develop from symptoms under “Mild” and “Moderate” or go
directly to these symptoms.)

muscles convulsions, weakness with eventual
flaccid paralysis

lungs cessation of respiration
(all) loss of consciousness, coma, death

TIME COURSE:

Onset time: seconds to several minutes. Symptoms may occur
after little more than one breath of nerve agent vapor; large
amounts may cause reactions within seconds. Effects do not
worsen appreciably after 15-20 minutes following cessation of
agent exposure.

Adapted from F. R. Sidell, "Clinical Notes on Chemical Casualty
Care," USAMRICD Technical Memorandum, 90-1 (1990).

5.1  Signs and Symptoms of Nerve Agent Exposure, Cont’d
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Table 5.4  Skin Exposure to Nerve Agent
By Degree of Severity

Degree of
Severity

Body
Part

Affected
Symptom(s)

Mild:
(May also be effects of an initial reaction leading to a more serious
reaction.)

skin sweating at exposure site
muscle localized, unorganized fasciculation at

exposure site (“bag of worms”)

Moderate:
(May also include symptoms under “Mild”.)

muscle generalized (at random, all over)
fasciculation and twitching; generalized
weakness that increases with any form
of activity

GI nausea, vomiting, diarrhea

Severe:
(May develop from symptoms under “Mild” and “Moderate” or go
directly to these symptoms.)

muscles extremely weak; convulsions (seizures)
with eventual flaccid paralysis

lungs cessation of respiration
(all) sudden loss of consciousness and

collapse, death

TIME COURSE:

Onset time: minutes to several hours. The larger the exposure the
shorter the onset time. After a large exposure (lethal amount or
greater) the effects may occur within minutes; after an
asymptomatic period, the first effect may be loss of
consciousness. Onset time may be as long as 18 hours after
exposure; however, in such cases the effects are usually not
lethal.

Adapted from F. R. Sidell, "Clinical Notes on Chemical Casualty
Care," USAMRICD Technical Memorandum, 90-1 (1990).

5.1  Signs and Symptoms of Nerve Agent Exposure, Cont’d
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Differential Diagnosis - Nerve Agent

The symptoms described above may be caused by health
problems other than exposure to a nerve agent.  As you will learn
later, it is important to determine whether or not a person is
suffering from actual nerve agent exposure before any nerve
agent antidote is given.

What is “Differential Diagnosis”?

Differential diagnosis refers to distinguishing one disease from
another when two or more diseases produce the same or similar
effect.  One of the first steps in providing treatment to patients of
any agent exposure is the verification of the type of agent that is
involved.

In some cases, you will know what agent is involved before
arriving at the scene.  If an accidental release occurs at the
storage location, authorities are notified.  In such a situation, agent
identification is through a “known release”.

Other Possible Causes of Nerve Agent Symptoms

The same signs and symptoms described as nerve agent effects
(taken in isolation) may also be attributed to:

• epilepsy
• gastroenteritis
• exposure to agricultural insecticides (organophosphates and

carbamates)
• emphysema
• stroke
• head trauma
• drug overdose
• heat illnesses

Examine and question the patient closely for other signs and
symptoms of what may or may not be nerve agent poisoning.
Gaining medical history from the patient or, if patient is
unconscious, looking for medic-alert bracelets or cards may assist
in making the correct diagnosis.

See Also: Section 7.1 Nerve
Agent Exposure: Initial First Aid

Treatment

5.1  Signs and Symptoms of Nerve Agent Exposure, Cont’d
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5.2 Signs and Symptoms of Blister Agent Exposure

The signs and symptoms of blister agent exposure are different
from those that are produced as a result of exposure to a nerve
agent.  This section provides information and illustrations for sulfur
mustard blister agent exposure only; Lewisite is present at only
one site and is addressed separately at the end of the section.
Appendixes C.3, C.4, and C.5 the MSDSs for blister agents,
contain additional information on blister agent signs and
symptoms.  (See “Addendum A” in the MSDS.)

Specific Signs and Symptoms of Mustard Agent Exposure

The severity of the symptoms and the rapidity with which they
develop are greatly influenced by weather conditions as well as
degree of exposure.  Hot, humid weather significantly increases
the action of mustard.

Following mustard exposure, the onset of clinical signs and
symptoms is characteristically delayed for a period of hours.
However, there are several physical signs to look for when
determining if someone has been exposed to mustard.

Eye Irritation/Inflammation

The eyes are extremely susceptible to mustard agent vapors due
to the sensitivity of the mucous membranes of the eyelid and
surrounding tissue.  Effects include tearing, itching, blinking,
reddening of eye tissue and a sensation of "grit" in the eye.  These
effects occur at lower doses more often than any other effect.  For
this reason, this particular set of signs is the most sensitive
indicator of a mustard agent exposure.

The eyelids may swell to the extent that the eyes are completely
closed. Burning pain can be severe.  In severe cases, the cornea

While liquid deposition of agent or high
concentrations of vapor are not expected off-
post, it is important to recognize the signs and
symptoms of more severe exposure.

influence of weather

eye most sensitive
indicator
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can become ulcerated.  Patients may be alarmed and think they
are blind.  However it is only the swelling that obstructs vision.

Photophobia

If the eyes are exposed to mustard agent vapors the person may
experience photophobia, or pain caused by light.   Light may also
cause general discomfort, and not necessarily pain.

Erythema (reddening of exposed skin)

One of the earliest signs of dermal exposure is a skin rash or
reddening (erythema) that resembles sunburn.  Itching and/or
burning pain often accompany erythema.  With mustard, erythema
typically occurs between 4 and 6 hours after exposure; the range
of onset time is 2 to 24 hours.

Because the mustard agents are absorbed faster in warm, moist
areas of the body, certain areas are more likely to be affected
much quicker.  Such body areas include the armpits, anal-genital
area, between fingers and toes, membranes surrounding the
eyes, lungs, skin folds of the neck, and creases of elbows and
knees.

Blisters

If not immediately decontaminated, or if exposure has been
severe,  the reddened skin develops fluid-filled blisters.  These
blisters, if crudely broken, could become infected.

The blisters, like serious chemical burns, may not be painful
initially.  However, pain and itching may occur not long after
blisters develop, then subside, then reoccur a few days later as
healing progresses.

Care must be taken to avoid introducing infection into the blister
wounds.  Because of the damage to the skin tissue and the
immunosuppressive action of sulfur mustard, the person’s ability
to fight infection has been diminished.   This same precaution is
used for any type of massive surface injury (such as thermal
burns).

Blisters may appear 2 hours after exposure; however, they often
do not appear for at least 6 hours.  In some cases, blisters may
not appear for as long as 36 hours after exposure.

skin rash

blisters less likely in
vapor exposures
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Inflammation of the Respiratory Tract

If inhaled, the mustard agent can be extremely devastating,
although not necessarily fatal.  It causes edema (swelling) and
necrosis of the mucous membrane of the airways, resulting in
internal inflammation and blistering of the throat and lungs.
Tracheobronchitis in the first 12 hours after mustard exposure is
characteristic; and can be identified by hoarseness, hacking non-
productive cough, chest tightness, and increased respiratory rate.

Depending on the severity of the exposure, the inflammation can
cause a substantial amount of fluid to build up in the lungs.  The
combined effect of fluids and inflammation can obstruct the
respiratory tract.  Mustard agents do most damage to the upper
airways, but with a heavy exposure, the air sacs in the lungs can
be injured.

First signs of respiratory tract damage from mustard usually
appear within 2 hours after exposure; severity of response may
increase for up to 24-48 hours later.  For low-dose cases, initial
symptom onset may be delayed for up to 36 hours after exposure.

A mild exposure to mustard agent can cause slight to moderate
irritation of the lining of the nose and mouth.  It has been likened
to a “very sore throat feeling, even without swallowing” that
extends from the mouth, nose, and all the way down the back of
the throat.

Systemic and Gastrointestinal Effects of Mustard

Ingestion of food or water contaminated by liquid mustard
produces nausea and vomiting, pain, and, sometimes diarrhea or
constipation.  Mustard vapor does not significantly contaminate
food or water.   Exposure of only the skin to mustard may cause
systemic symptoms such as malaise, nausea, vomiting, and
fever—at about the time the skin reddens.  Exceptional cases of
severe systemic mustard poisoning may also present central
nervous system symptoms such as cerebral depression and other
effects such as cardiac irregularities.  Shock may occur.  Severe
systemic effects do not occur with lesser mustard exposures.

With lesser skin or respiratory exposures to mustard, no apparent
systemic lesions develop.  However, with amounts approaching a
lethal dose, injury to the blood-forming tissues (bone marrow,
lymph nodes, and spleen) may result.

irritation of the lining in
nose and mouth

severe exposure
effects
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Table 5.5 summarizes the signs and symptoms of mustard agent
exposure.

Factors that Affect Mustard Agent Signs and Symptoms

Time Factor (onset)

Although the signs and symptoms of mustard agent exposure are
characteristically delayed, they may appear quickly if the person
has been exposed to a large quantity.   Depending on these
factors, some signs may appear much sooner than others.  Just
as with nerve agent exposure, the onset of symptoms depends
on:

• type of agent
• amount of agent to which  the patient has been

exposed
• dose (how much patient has absorbed)
• duration of exposure
• route of exposure (inhalation, contact, ingestion)
• sensitivity of the patient’s system (depends on general

state of health, age, gender, etc.)

If the mustard agent has been inhaled it causes a much quicker
reaction than exposure through skin contact.  This is because the
agent is absorbed much faster in warm, moist areas (in this case,
the respiratory tract) and is not as easily removed once inhaled.
The soft membranes inside the nose, mouth, throat, and bronchial
tubes are extremely susceptible to the harsh effects of the
mustard agent vapor.

Peak Effect

If the exposure route is inhalation, the effects can occur after a
few hours of latency.  The onset is usually accompanied by
sneezing, coughing, and tracheobronchitis.

If the exposure route is dermal (droplet or liquid or vapor that
touches the skin), the effects are usually delayed and absorption
may continue for hours.  This is likely to continue even after
decontamination since the absorption may continue deep within
the skin layer.

delayed onset

exposure through
inhalation

exposure through
skin/absorption

5.2  Signs and Symptoms of Blister Agent Exposure, Cont’d
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Toxicity

The median lethal skin dose (LD50) of mustard agent is
7 g/70-kg man (liquid on skin).  This is equivalent to about
1 teaspoon.   Between 4 and 32 micrograms are enough to cause
skin erythema and blistering.

By the inhalation route, mustard vapor is three times more toxic
than cyanide gas.

Lethality

The chief causes of death from blister agent exposure are usually

• respiratory failure due to damage caused to lungs and
airways

• infections due to the combination of airway damage and
suppressed immune response mechanisms (e.g.,
pneumonia, etc.).

Will a Person Exhibit All of the Signs and Symptoms of
Mustard Agent Poisoning After Being Exposed?

No.  Some of the signs and symptoms described are very
dependent on the dose received, the sensitivity of that individual,
and the route of exposure.

Mustard Agent Signs and Symptoms By Degree of Severity

Although any and all of the signs and symptoms mentioned
previously may appear, they are more likely to appear according
to the severity of the exposure by route.  While Table 5.5 is a
general summary of the signs and symptoms of mustard agent
exposure, Tables 5.6 and 5.7 summarize mustard blister effects
by severity of effects.

chief causes of death

However, mustard exposures are rarely lethal;
with the massive numbers of soldiers exposed
in World War I, approximately 3% died.

5.2  Signs and Symptoms of Blister Agent Exposure, Cont’d
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Table 5.6 Exposure Through Direct Contact with Mustard
Agent By Degree of Severity

Degree of
Severity

Body Part
Affected Symptom(s)

Mild:
skin no immediate clinical effects (no burning,

stinging, or redness); becomes “fixed” to
the tissue within minutes, blisters appear
about 2 to 36 hours later.

eyes in 4-12 hours after exposure, itching,
tearing, conjunctivitis (reddening of
tissues surrounding the eyeball),
sensation of grit in the eye, burning and
photophobia (sensitivity to light), some
swelling of eyelids.

Moderate:
skin no immediate clinical effects; blisters

appear sooner and are more severe than
in cases of “mild” dose.

eyes in 3-6 hours after exposure, increased
intensity from “Mild” symptoms, edema
(swelling) of lids to the point of near
closure; spasms of the muscles
surrounding the eye; increased
photophobia; blurred vision; possible
discharge; miosis may also occur; severe
inflammation of conjunctiva and cornea.

Severe:
skin no immediate clinical effects; blisters

appear sooner and are large; necrosis;
skin charring may be evident later.

eyes severe pain, increased swelling of lids to
point of closure, discharge; possible
damage to cornea (e.g., ulceration,
perforation, etc.).

muscles large amounts may affect nerve endings
(NOTE: This is a systemic effect that may
occur after large dose through skin or
inhalation or combination.)

Adapted from F. R. Sidell, "Clinical Notes on Chemical Casualty Care,"
USAMRICD Technical Memorandum, 90-1 (1990).
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Table 5.7  Exposure Through Inhalation/Ingestion of Mustard
Agent By Degree of Severity

Degree of
Severity

Body Part
Affected Symptom(s)

Mild:
nose,
throat and
windpipe

burning sensation, sinus pain, cough

GI nausea and vomiting

Moderate:
nose,
throat and
windpipe

burning sensation

lungs chest tightness, severe cough

GI nausea and vomiting, stomach pains

Severe:
nose,
throat and
windpipe

severe burning

lungs difficulty breathing due to airway damage

GI nausea, vomiting, bloody diarrhea,
stomach pains

muscles large amounts may affect nerve endings
(NOTE: This is a systemic effect that may
occur after large dose through skin or
inhalation or combination.)

TIME COURSE:

Onset of symptoms may be delayed 2 to 36 hours; initial
signs/symptoms are those of acute tracheobronchitis. Approximate time
course for moderate exposure: 2-4hrs, chest tightness, hacking cough,
hoarseness, sneezing; 4-16 hrs, sinus pain, increased respiration rate;
16-48 hrs, severe cough, unable to speak, very rapid breathing; 24-48
hrs, severe dyspnea, lung tissue hemorrhage, bronchopneumonia.

Adapted from F. R. Sidell, "Clinical Notes on Chemical Casualty Care,"
USAMRICD Technical Memorandum, 90-1 (1990).
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Lewisite Signs and Symptoms

Although Lewisite differs from the mustard agents in its chemical
composition and method of action, it too destroys individual cells
in target tissues.  When inhaled, Lewisite vapor may produce mild
to moderate irritation of the upper respiratory tract.  It may also
cause sneezing.  These are similar to mustard effects, except in
the most severe cases when excess fluid may accumulate in the
lungs and fluid may ooze into spaces between the pleural
membranes lining in the chest cavity.

Lewisite does not exhibit the latency period of mustard; liquid
Lewisite causes immediate severe pain upon contact with the
eyes and skin.  The eye can be severely damaged, with
immediate stinging pain and twitching of the muscles around the
eyes; swelling of the conjunctivae and lids that may close the eye
within 1 hour; inflammation of the iris and corneal damage.  Within
hours, the swelling subsides.  Mild conjunctivitis may heal in a few
days without specific treatment, but severe exposure may cause
permanent injury or blindness.

Contact with liquid Lewisite produces more severe skin lesions
than does mustard.  Erythema is followed by blistering over the
entire area of erythema.  There is also deeper injury to connective
tissue and muscle, greater vascular damage, and more
inflammation.  The pain is immediate and becomes deep and
aching.  Itching and irritation persist for a day, and blisters develop
fully in one-half of that time.

Lewisite is also known to be a systemic poison (liver and kidneys)
at sufficiently large doses and has induced Bowen’s disease, a
relatively slow-growing and usually nonfatal form of skin cancer,
among exposed soldiers and poison gas factory workers.

5.2  Signs and Symptoms of Blister Agent Exposure, Cont’d
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Table 5.8  Signs and Symptoms of Lewisite Exposure
Site of Action Signs and Symptoms

Eye Prompt redness, swelling, irritation,
immediate burning sensation, may
cause inflammation of iris, corneal
injury

Nose Prompt irritation

Respiratory tract Rapid irritation, hoarseness, loss of
voice, cough. Pneumonia, fever,
accumulation of fluid in lungs (in severe
cases), fluid between pleural
membranes

Skin Prompt burning redness within 30 min,
blisters on 1st or 2nd day. Pain more
severe and necrosis deeper than
mustard

GI Tract Diarrhea, nausea, vomiting, liver failure

Cardiovascular system Shock after severe symptoms, anemia
due to destruction of red blood cells,
concentration of blood due to loss of
body fluid or plasma

Bladder Kidney failure

Central Nervous System Malaise, prostration, depression after
severe symptoms

Adapted from the Field Manual for Treatment of Chemical Agent Casualties and
Convential Military Chemical Injuries, Department of the Army, the Navy, and the
Air Force, ARMY FM8-285, NAVY NAVMED P-5041, AIR FORCE AFM 160-11
(February 1990); U.S. Department of the Army May 1991.  Chemical Accident or
Incident Response and Assistance (CAIRA) Operations, Pamphlet 50-6.

Differential Diagnosis - Blister Agents

The signs and symptoms described may be caused by health
problems other than exposure to a blister agent.  As you will learn
later, it is important to determine whether or not a person is
suffering blister agent exposure in order to take decontamination
precautions.

5.2  Signs and Symptoms of Blister Agent Exposure, Cont’d
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What is “Differential Diagnosis”?

As mentioned earlier, differential diagnosis refers to distinguishing
one disease from another when two or more diseases produce the
same or similar effect.  One of the first steps in providing
treatment to patients of any agent exposure is the verification of
the type of agent that is involved.

In some cases, you will know what agent is involved before
arriving at the scene.  If an accidental release occurs at the
storage location authorities are notified.  In such a situation, the
agent identification is through a “known release”.  In other cases
the release is, for some reason, not discovered until after the fact,
and the identification of the agent must be done according to the
patient’s signs and symptoms.

Other Possible Causes of Blister Agent Signs and Symptoms

The signs and symptoms described as blister agent effects may
also be attributed to:

• hay fever (red eyes)
• burns—thermal, sun, or other chemicals (erythema and/or

blisters)
• large amounts of tear gas exposure (all signs/symptoms)
• poison ivy, poison oak, other contact allergies

As with potential nerve agent exposure, examine and question the
patient closely for other signs and symptoms of what may or may
not be blister agent poisoning.  Gaining medical history from the
patient may assist in making the correct diagnosis.

5.2  Signs and Symptoms of Blister Agent Exposure, Cont’d
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Self-Check

Assess your understanding of the material presented in this
chapter by completing the following Self-Check.

Matching

Identify the probable cause of the following signs and symptoms
by matching the Sign/Symptom in Column A with the correct
Cause in Column B.  Notice that your choices in Column B also
include: either and neither.

Column A
Signs/Symptoms

Column B
Cause

___ 5-1.  miosis
___ 5-2.  difficulty in breathing
___ 5-3.  increased oral nasal secretions
___ 5-4.  sudden hair loss
___ 5-5.  twitching spasms
___ 5-6.  blisters
___ 5-7.  fever
___ 5-8.  a delayed, severe rash
___ 5-9.  localized sweating
___ 5-10. overall weakness
___ 5-11. intense itching in body

crevices
___ 5-12. extreme sore throat, irritated

eyes, nose and mouth
___ 5-13. convulsions
___ 5-14. temporary hearing loss
___ 5-15. burning sensation in  mucous

membranes around eyes, in
nose and mouth

___ 5-16. giddiness
___ 5-17. high blood pressure
___ 5-18. extremely dilated pupils
___ 5-19. severe burn-like, blisters
___ 5-20. irregular heart beat

a. nerve agent

b. blister agent

c. either; may be
caused by both
nerve and blister
agents

d. neither; is not a
sign/symptom of
nerve nor blister
agent
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Multiple Choice

5-21. As a general rule, the reaction time (symptom onset) to a nerve
agent is immediate if

a. very small amounts are involved.
b. moderate to large amounts are inhaled.
c. a minute amount is absorbed through the skin in a localized

area.
d. if moderate to large amounts are combined with a blister

agent.

5-22. As a general rule, the reaction time (symptom onset) to a mustard
agent is

a. delayed for severe cases
b. delayed for mild to moderate cases
c. immediate for mild to moderate cases
d. immediate regardless of the severity

5-23. Reaction to a nerve or blister agent, and whether or not a
particular sign/symptom shows up at all, depends on several
factors which include:

a. route of exposure; dosage concentration
b. the duration of the exposure; the common name of the agent
c. common name of the agent; altitude of the terrain at the time

of exposure
d. the duration of the exposure; whether the agent is classified as

unitary or binary

5-24. The chief cause of death due to nerve agent exposure is

a. cerebral hemorrhage
b. respiratory failure
c. severe bilateral miosis
d. severe gastroenteritis

Self Check, Cont’d
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5-25. “Differential diagnosis” means

a. a different care giver arriving at the same diagnosis
b. diagnosing multiple causes in order to give different treatments

at the same time
c. arriving at the same diagnosis for different patients who

display the same or similar effects
d. distinguishing one disease from another when two or more

diseases produce the same or similar effects

True/False

5-26. After being exposed to a nerve agent, a patient will not necessarily
display all of the signs/symptoms described in this study guide.

a. true
b. false

Explain:
_______________________________________________
_______________________________________________
_______________________________________________

5-27. After being exposed to a blister agent, a patient will not
necessarily display all of the signs/symptoms described in this
study guide.

a. true
b. false

Explain:
_______________________________________________
_______________________________________________
_______________________________________________

Self Check, Cont’d
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Short Answer

5-28. List at least two factors that affect the onset of symptoms for a
victim of nerve or blister agent exposure.

a.  _____________________________________________

b. _____________________________________________ 

5-29. List at least two other causes that produce the same effects as
exposure to nerve agents.

a.  _____________________________________________

b.  _____________________________________________ 

5-30. List at least two other causes that produce the same effects as 
exposure to blister agents.

a.  _____________________________________________

b.  _____________________________________________ 

Check your responses using Appendix D, Self-Check Answers.

Self Check, Cont’d
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Summary

The most important points that you should have learned from this
chapter are:

1 The specific signs and symptoms of nerve agent
vapor/aerosol exposure

• miosis (pinpointing of the pupils)
• increased secretions
• respiratory difficulty

1 The specific signs and symptoms of blister agent
vapor/aerosol exposure

• eye irritation and inflammation
• erythema (reddening of the skin)
• blisters
• respiratory irritation and distress

1 Fact:  Not all signs and symptoms may appear; dose,
duration, and route of entry (among other factors) can
make a difference.
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Objectives The specific learning objectives for Chapter 6 are for you to be
able to:

1. Describe the need for self protection when providing
treatment for nerve/blister agent exposure.

2. Describe the initial first-aid treatment for patients of nerve
agents.

3. Describe the initial first-aid treatment for patients of blister
agents.
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Introduction

What Is In This Chapter?

This is a key chapter!  It provides important information that
pertains directly to the decisions which must be made.

The titles of this chapter’s sections are:

6.1 Protecting Yourself:  Zones, PPE, and Decontamination
6.2 Nerve Agent Exposure:  Initial First Aid Treatment
6.3 Blister Agent Exposure:  Initial First Aid Treatment

Why Is This Important?

The most important part of medical treatment given to patients of
nerve and blister agents is the first aid and special treatment.  As a
first responder, you must be prepared to act fast.  The actions
taken during the first few minutes, especially in cases of severe
nerve agent exposure, are extremely critical and can make the
difference between life and death.

Perhaps when you received your basic EMT training, you were
taught the “ABCs of emergency care”:

Airway  (establish airway),
Breathing  (artificial respiration),
Circulation.

The initial treatment for patients exposed to nerve and blister agent
ranks just as high on this priority list.  Just like the ABCs, there is no
time to transport or wait for help.  You must be prepared to act
decisively and immediately.
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Learn This

The most important points for you to learn from this key chapter
are:

1 The Number 1 Rule in providing treatment for nerve or
blister agent exposure is:  PROTECT YOURSELF.

It is assumed that patients will have been decontaminated
before being brought to EMS personnel in the cold zone.
Information regarding decontamination or removal from
contaminated areas should not be interpreted as
encouraging EMS personnel to go into the hot zone.  Only
persons who are properly equipped and trained in
accordance with applicable OSHA regulations should
conduct rescue or decontamination operations in
contaminated areas.

You can protect yourself by:

1. recognizing the area with exposure potential and the
zones set up to operate safely during the emergency,
and

2. ensuring the exposed person is completely
decontaminated.

1 The initial treatment (first-aid) for nerve agent patients is:

• Give atropine, followed by 2-PAM chloride (administration
of antidote compounds by non-physicians varies among
states)

• As necessary, support airway management

1 The initial treatment (first-aid) for blister agent patients is:

• Ensure that patient is decontaminated
• If necessary, take precautions for sterile technique and

support airway management as necessary.

1 Atropine overdose can occur if given when there has been
no exposure to nerve agent.

Introduction, Cont’d
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6.1 Protecting Yourself:  Zones, PPE, and Decontamination

The first rule in treating of any patient of a toxic agent is to protect
yourself.  Do not become a patient.  This rule may seem too
obvious to even mention, but a short discussion is definitely
warranted.  For some individuals, especially those who have been
in life-saving situations where, with the welfare of the patient
foremost in mind and the adrenaline level high,  the welfare of “self”
is temporarily put aside.

However, when treating patients of toxic agent exposure, never
forget the cause of the injury you are treating: the chemical agent.
It was designed to spread and cause multiple injuries.   All of your
skill and training are useless to the patient if you are exposed to the
agent, not to mention the unnecessary trauma you face as a patient
yourself.

You can protect yourself by:

1. recognizing the area with exposure potential and the zones set
up to operate safely during the emergency,

2. ensuring the exposed person is completely decontaminated.

If a chemical accident with potential off-post consequences should
occur at one of the disposal locations, the general public and all
local authorities would immediately be notified.  Emergency
response and medical treatment would be established at one or
more central locations, where people with agent symptoms could
be screened and treated.

Once a chemical plume from an accident is expected to cross the
borders of the installation, an initial hazard prediction will be given
that identifies the expected pattern and path of off-post exposure.
Emergency response and treatment teams will be established to
assist with the treatment of persons exposed.  The area expected
to be affected by the plume will be restricted, as in other hazardous
materials emergency response situations.

The Number 1 Rule:  PROTECT YOURSELF

cause of injury:
the chemical agent

initial hazard prediction
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It may be necessary for civilian responders, including EMTs, to
wear protective clothing and breathing devices to ensure that they
are not exposed to chemical agent. The CSEPP training course,
Personal Protective Equipment (revised in year 2000), identifies the
specific clothing and breathing equipment that is approved for use
in the program along with associated training, medical, and
maintenance policies. The CSEPP policies meet, and in some
cases exceed, OSHA regulations.

Decontamination: An Essential Part of Treatment

An essential part of any treatment provided for a patient of a nerve
or blister agent is the decontamination, or removal of the agent,
which should have been accomplished before the patient is brought
to the treatment area.  This crucial process not only prevents the
agent from doing any further damage, but also, if done correctly,
prevents the agent from spreading to others and thereby producing
other patients.

Specific instructions for step-by-step contamination reduction
procedures, such as what materials to use and how to use them,
are covered in the training course Response Phase
Decontamination for CSEPP.  Decontamination is mentioned here,
along with treatment procedures, to emphasize how important
decontamination is to effective treatment.

Drug Administration

The laws concerning drug administration differ from state to state.
Some states require that any administration of atropine and/or
2-PAM chloride be under the orders of a physician.   You should be
familiar with the laws of your state governing drug administration in
emergency situations.

When you learn the specific provisions of your state regarding
emergency drug administration, be sure to complete Section 3.4.

prevents agent
from spreading;

doing further damage

check the laws
of your state

6.1  Protecting Yourself:  Zones, PPE, and Decontamination, Cont’d
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6.2 Nerve Agent Exposure:  Initial First Aid Treatment

Treatment for a severe nerve agent exposure must be immediate.
Depending on the severity of the exposure, seconds can make the
difference between life and death.  Patients should be treated only
if they have at least two signs and symptoms of nerve agent
poisoning.

The first aid treatment for symptomatic patients of nerve agents
includes three steps:

• antidote administration,
• airway management , and
• decontamination.

Treatment Details

This section provides pertinent details on the first two of these
steps in nerve agent initial emergency treatment. Decontamination
is addressed in the course Response Phase Decontamination for
CSEPP.

The Antidote:  A Combination

The initial treatment for nerve agent exposure comes as a two-part
antidote: (1) atropine to counteract the cholinergic effect of the
nerve agent, and (2) 2-PAM chloride which acts by removing agent
from cholinesterase and restoring normal control of skeletal
muscles.

Atropine is the first drug used for treating nerve agent exposure.  It
stops the effect of the nerve agent by blocking the effects of over-
stimulation.  This antidote relieves the smooth muscle constriction
in the lungs and GI tract and dries up respiratory tract secretions.  It
cannot reverse respiratory muscle paralysis.   Atropine is a drug
that has long been used in medicine as a pre-anesthetizing agent.

After the initial dose, the need for additional atropine is re-evaluated
every few minutes as indicated in Tables 6.1, 6.2, and 6.3.  In
cases of severe exposure, additional doses of atropine may be
required during the entire trip to the emergency room.

nerve agent Rx

atropine
2-PAM chloride

atropine blocks
over-stimulation
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The follow-up drug to atropine is 2-PAM chloride (also called
Pralidoxime).  2-PAM chloride complements, or completes, the
action of atropine by restoring normal functions at the nerve
synapse by removing organophosphate from cholinesterase.  This
antidote is effective at re-establishing normal skeletal muscle
contraction (relieves twitching and paralysis of respiratory muscles).
The drug 2-PAM chloride has side effects if administered too much
too rapidly.  It should be administered slowly and carefully.  Side
effects include hypertension, blurred vision, and vomiting.

How the Nerve Agent Antidote Works

In a patient suffering from nerve agent exposure, the target muscle
is overstimulated because of the agent’s interference with the
normal chemical “stop and go” process between the nerve cell and
the muscle cell.

If the over-stimulation is not interrupted, the muscle can eventually
go into a prolonged contraction and become fatigued, or go limp.

When atropine is administered, it blocks the action of the
accumulated acetylcholine from stimulating the adjacent muscle
cell.

Note that the atropine prevents part of the nerve agent action that
had over-stimulated the muscle cell.

What atropine does not do is free up acetylcholinesterase to restore
normal control of target muscle cells.

That is why 2-PAM chloride is given in addition to atropine—it
restores the activity of the inhibiting enzyme, acetylcholinesterase.

2-PAM chloride also reduces the need for assisted ventilation since
it restores normal control of respiratory muscles.

CAUTION:  Atropine should not be administered
without clear indications of nerve agent
poisoning.

2-PAM Chloride
(Pralidoxime, U.S.P.)

restores nerve function

See Also: Under Section 5.1,
Nerve Agents: A Description

6.2  Nerve Agent Exposure:  Initial First Aid Treatment, Cont’d
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Recommended Dosages of Atropine and 2-PAM Chloride:

The appropriate dosages of atropine and 2-PAM Chloride to
administer after an exposure to nerve agent vary depending on the
age and body weight of the patient and the severity of the signs and
symptoms. Because of the extreme toxicity of nerve agents, the
required doses are much higher than those normally administered
following exposure to pesticides that are chemically similar to nerve
agents.

The recommended doses listed in this section may be repeated as
clinically indicated. Atropine treatment should be repeated until the
patient is “atropinized” (discussed later in this chapter). Incremental
2-PAM Chloride dosages may be repeated until the maximum dose
based on body weight has been given. The treatment lists in this
chapter sometimes indicate that 2-PAM Chloride should be given
by a “slow IV.”  This means that the recommended dosage should
be administered over a 20- to 30-minute period in 250 ml of normal
saline or 250 ml of 5% dextrose/water solution.

Experience has revealed two common problems with the
administration of nerve agent antidotes. The most common problem
is underdosage, when too little antidote is administered to relieve
the effects of the nerve agent. The second most common problem
is the administration of antidotes to patients who have not actually
been exposed to nerve agent. Atropine, one of the key antidotes,
can produce adverse effects when administered to someone who
has not been exposed to organophosphates.  The most serious
problem would be failing to administer atropine when it was
needed.

Nerve agent antidotes may be administered intramuscularly (IM),
intravenously (IV), or with a MARK I Chemical Agent Treatment kit.
The MARK I kit is an Army product that includes two auto-injectors,
one containing 2 mg of atropine, and the other containing 600 mg
of 2-PAM Chloride. Auto-injectors containing the two vaccine
components are also available commercially. The qualifications of
emergency workers and state and local regulations will determine
how the drugs are administered in a specific event.

In addition to the two–drug antidote, diazepam should be
administered as an anticonvulsant to patients who are experiencing
convulsions and considered for other patients who display signs of

6.2  Nerve Agent Exposure:  Initial First Aid Treatment, Cont’d
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severe exposure.  The recommended dosages of diazepam vary
depending on the patient’s age.

Adult Dosages

Adults who have been exposed only to nerve agent vapors and are
exhibiting mild signs and symptoms, such as pinpoint pupils and
runny nose, should be observed only. For adults experiencing
stronger effects, dosages of nerve agent antidotes are based on
route of exposure and the severity of signs and symptoms. Table
6.1 lists the recommended antidote treatment for adults suffering
from exposure to nerve agent vapor. Table 6.2 presents similar
information for adults who have come into direct contact with liquid
nerve agent.

Table 6.1.  Treatment of Adults Exposed to
Nerve Agent Vapor

Mild Signs and Symptoms:
Atropine:

2 mg IV or IM (1 auto-injector)
Repeat doses at 5 to 10 minute intervals until patient is
atropinized.

2-PAM Chloride:
1 g by slow IV or 600 mg IM (1 auto-injector)

Moderate Signs and Symptoms:
Atropine:

4 mg IV or IM (2 auto-injectors)
Repeat doses at 5 to 10 minute intervals until patient is
atropinized.

2-PAM Chloride:
1 g by slow IV (repeat hourly as needed for up to a total of
3 g in 3 hours) or 1200 mg IM (2 auto-injectors)

Severe Signs and Symptoms:
Atropine:

6 mg IV or IM (3 auto-injectors)
Once hypoxemia is reversed, an additional 2 mg IV at 3 to
5 minute intervals may be required to support airways.

2-PAM Chloride:
1 to 2 g by slow IV (repeat hourly as needed for up to a
total of 3 g in 3 hours) or 1800 mg IM (3 auto-injector)

Diazepam:
10 mg IM or 5 mg IV (repeat doses as required)

6.2  Nerve Agent Exposure:  Initial First Aid Treatment, Cont’d
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Table 6.2.  Treatment for Adults Exposed to
Nerve Agent Via Direct Contact

A person exposed to liquid nerve agent should be treated
according to the signs and symptoms as a person exposed to
nerve agent vapor. Due to the slower uptake, however, onset of
symptoms may be delayed for 1 to 2 hours and some symptoms
may not appear until after 6 hours.

Mild signs and symptoms:  Onset of sweating and muscle
fasciculation at site of exposure 1 to 2 hours after exposure should
be treated with:

Atropine:

2 mg IM (1 auto-injector)
2-PAM Chloride:

600 mg IM (1 auto-injector) or 1 g slow IV

Moderate signs and symptoms:  Onset of GI symptoms more
than 6 hours after exposure should be treated with:

Atropine:
2 mg IM (1 auto-injector)

2-PAM Chloride:
600 mg IM (1 auto-injector)

Severe signs and symptoms  Same as for vapor exposure.
Atropine:

6 mg IM (3 auto-injector)
2-PAM Chloride:

1 to 2g by slow IV (repeat hourly as necessary for up to
3 g in 3 hours).

Dosages for Adolescents, Children, and Infants

A different antidote treatment regimen is recommended for non-
adults suffering from nerve agent intoxication. The prescribed
dosages of atropine for these people are based on age, while
dosages of 2-PAM Chloride are based on body weight. Table 6.3
lists the recommended dosages for non-adult patients.

6.2  Nerve Agent Exposure:  Initial First Aid Treatment, Cont’d
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Table 6.3.  Treatment of Adolescents, Children, and Infants

Treatment varies depending on age and body weight of child or
adolescent.  The adult-size atropine and 2-PAM Chloride auto-
injectors should never be given to infants.

Atropine: (depends on age)

Repeat doses for all age groups as clinically indicated until
patient is atropinized.

Less than 2 years:

2 to 10 years:

Over 10 years or adolescent:

0.5 mg IV or IM

1 mg IV or IM

2 mg IV or IM (1 auto-injector)

2-PAM Chloride: (depends on body weight)

Less than 50 lbs. (22.7 kg):

Over 50 lbs.:

15 mg per kg of body weight by
slow IV

600 mg IM (1 auto-injector)
Repeat doses at hourly intervals
as clinically indicated (no more
than twice).

Diazepam: (depends on age)

Infants over 30 days to children age 5 years:
0.2 mg to 0.5 mg per kg of body weight slowly every 2 to 5
minutes, up to a maximum total dose of 5 mg IV or IM

Children over 5 years:
1 mg every 2 to 5 minutes, up to maximum total dose of 10 mg

6.2  Nerve Agent Exposure:  Initial First Aid Treatment, Cont’d
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How Much Atropine is Enough?

Frequently mentioned in this study guide is the fact that atropine
treatment tends to be underdosed rather than overdosed.  While
there is an optimum dosage, that exact amount is often difficult to
determine because the exact amount of nerve agent exposure is
often impossible, or difficult at best, to determine.  To help answer
the question, “How much atropine is enough?”,  use the following
guidelines for atropine administration:

Guidelines For Atropine/2-PAM Administration:

1. Make sure atropine is warranted before it is given.  The second
most common error is giving atropine when the only sign is
miosis.

2. Administer the dosage of atropine recommended in Table 6.1,
6.2, or 6.3.  Follow up with the recommended dosage of 2-PAM
chloride.

3. Continue administering the prescribed dosages of atropine as
recommended in Tables 6.1, 6.2, and 6.3 until signs of
“atropinization” appear.

4. If needed, repeat dosage of 2-PAM chloride, as recommended
in Tables 6.1, 6.2, and 6.3, until maximum total dose has been
given.

“Atropinization” is the term used to describe the noticeable signs
that a nerve agent patient has received ample amounts of
atropine—the effect of treating with sufficient atropine to decrease
respiratory symptoms, relieve bronchospasm,  stop sweating, and
relieve diarrhea and abdominal cramping under the influence of
atropine.   Recognition of “atropinization” helps to determine that
the patient is not underdosed (a common mistake made by care
providers when treating nerve agent patients).

Watch for these signs and symptoms to determine that enough
atropine has been given:

• secretions are dry (eyes, nose, bronchi, and mouth are no
longer runny)

• breathing is easy

most patients are
underdosed

“atropinization”

atropinization:

6.2  Nerve Agent Exposure:  Initial First Aid Treatment, Cont’d
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A severely affected patient may need up to 20 mg of atropine the
first day.  A single patient may require up to four injections, if
symptoms dictate, on the way to the hospital.

Atropine Overdose

Adverse side effects can result if atropine is given to a person who
has not been exposed to a nerve agent.  Although the most
common mistake in providing atropine treatment (when nerve agent
exposure is positive) is to underdose rather than overdose, an
overdose of atropine can result in undesirable effects.  Most likely,
however, atropine poisoning is caused when it is given but was not
needed at all.  In comparing the consequences of both mistakes
regarding atropine administration, overdosing is far less serious.
Atropine overdose is not usually life-threatening.

Signs and Symptoms of Atropine Overdose

The following signs and symptoms help to identify atropine effects.

Dilated (large) Pupils

The patient’s pupils are dilated.  Notice that this effect is directly the
opposite effect of the nerve agent.  The nerve agent causes miosis,
or pinpointing of the pupils.  When too much atropine is introduced
the pupils are opened almost completely.

Dry Mouth and Skin

The patient’s mouth and skin are dry.  Notice that this effect is also
the direct opposite of the nerve agent effect.  While the nerve agent
induces sweating and copious salivation, atropine overdose causes
dryness, and:

• Rapid pulse
• Red (flushed) skin
• Difficulty urinating
• Confusion; visual hallucinations; delirium

supplies of Atropine

better to overdose

eyes

atropine overdose
effects

6.2  Nerve Agent Exposure:  Initial First Aid Treatment, Cont’d

6.2  Nerve Agent Exposure:  Initial First Aid Treatment, Cont’d
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• Temperature control is diminished, resulting in high fever
and hot skin

• Intense thirst
• Restlessness

Differential Diagnosis of Atropine Overdose

Other causes have been known to produce similar signs:

• Heat stroke
• Locoweed
• Atropine-like medicines used in treating ulcers or other

conditions

Treatment for Atropine Overdose

• Keep cool.
• Protect from irrational actions.
• Transport to hospital as soon as possible.

Alternate Method of Administration of Antidotes

Pre-measured amounts of atropine (2 mg) and 2-PAM Chloride
(2-PAM Cl; 600 mg) antidotes are available in commercially
available auto-injectors.  Auto-injectors have been approved for
civilian use by the Food and Drug Administration in instances
involving nerve agents and organophosphorus (OP) insecticides.
Auto-injectors are simple, compact injection systems that come
equipped with a pre-measured amount (dose) of antidote.  Atropine
auto-injectors are approved for adults and children, but not for
infants; 2-PAM Cl auto-injectors have only been approved for
adults.  The shelf life of atropine and 2-PAM Cl in auto-injectors is
approximately 5 years.  Detailed and practical information on the
administration of antidotes via autoinjectors is available in the
CSEPP training course, Use of Autoinjectors by Civilian Emergency
Medical Personnel to Treat Civilians Exposed to Nerve Agent.

It has been standard medical policy that age, sex, weight and
health of all patients must first be considered when determining the
amount of atropine and 2-PAM Cl to administer.

auto-injectors

6.2  Nerve Agent Exposure:  Initial First Aid Treatment, Cont’d
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Each state has its own laws and regulations governing the services
extended by medical personnel, and can make its own
determinations regarding method of administration.

Respiratory Support

Respiratory support may be required and should be anticipated as
part of treatment for nerve agent exposure if exposures are severe.
Remember, the chief cause of death due to severe nerve agent
exposure is respiratory failure.  Difficulty in breathing is also one of
the major symptoms of nerve agent poisoning.

If the patient has been exposed to a moderate to heavy dose of
nerve agent, it is quite likely that respiratory support will be
necessary.  This support may range from administering oxygen (if
breathing is difficult) to providing ventilation, airway management
and suctioning secretions as needed.

In severe nerve agent poisonings, it may not be possible to correct
respiratory trouble until enough atropine is given.  This is because
of the intense bronchoconstriction and heavy secretions that are
characteristic of severe poisoning.

Ventilation

In some cases, ventilation may be required.  If the patient must be
ventilated, the insertion of an endotracheal tube by a qualified
person is recommended.  High pressure is required to overcome
the resistance of the narrowed airways and increased secretions.

Some respirating devices, including some that are common on
ambulances "pop-off" at about 40–45 cm H2O and will not deliver
the pressure needed.  If this is true of your equipment, and if you
are treating a severely poisoned adult who is "un-atropinized", this
will not be enough pressure to ventilate.  Check the pressure relief
rating of your manual or powered respirator.  Up to 70+ cm H2O
pressure may be needed to ventilate severely poisoned patients.

Resuscitation

If breathing has stopped, give artificial respiration using an
approved mask-bag oxygen delivery system.

check your
state laws

anticipate respiratory
support only if

exposure severe

higher pressure

check ventilator
limitation

up to 70+ CMH2O
pressure may

be needed

6.2  Nerve Agent Exposure:  Initial First Aid Treatment
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6.3 Blister Agent Exposure:  Initial First Aid Treatment

Treatment for a blister agent exposure must be immediate.  There
is no available antidote for blister agent poisoning.  The best first
aid treatment that can be offered consists of immediate removal
and decontamination, use of sterile technique, and airway
management as necessary.

Treatment Details

This section provides pertinent details on each of the  critical steps
of blister agent initial emergency treatment.

Sterile Technique

If the blister agent patient is suffering from severe blistering, take
precaution after decontamination is complete to protect the injured
skin area from infection.

Treatment for Eye Contact

If the agent has gotten to the eyes, speed in decontamination is
especially critical.  Irreversible damage may be done to the eyes
and skin very quickly, even though the effects of this damage may
not begin to appear for several hours.

To the patient, the effects of blister agent are first evident in the
eyes, though onset may take 1–3 hours.  Flush the eyes
immediately with water by tilting the head to the side, pulling the
eyelids apart with the fingers and pouring water slowly into the
eyes.  Do not cover eyes with bandages.   Make sure that hands
and fingers used in this procedure are not contaminated with agent.

If the eyes have been exposed to a blister agent the person may
experience photophobia (sensitivity to light).   Dark or opaque
glasses help shield the eyes from the light and provide relief from
photophobia.

protect skin
from infection

flush eyes
immediately

photophobia
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Treatment for Skin Contact

When performing decontamination procedures for blister agents,
pay special attention to skin creases (groin, armpits, behind ears,
between fingers, etc.).  These are the areas where the agent is
most likely to cause severe blistering.

Once at the hospital, additional treatment for the blisters may be
given, as determined by the attending physician.  This may include,
administration of antibiotics (including application of topical
antibiotics) and other treatments common for burn injuries.
Calamine or other soothing lotions to relieve burning may be all that
is needed if the only effect is a rash.

Treatment for Inhalation

Respiratory support may be required if the patient has inhaled
significant amounts of  blister agent.  If blisters have formed in the
respiratory tract, breathing may be difficult.  Administer oxygen as
needed.

If breathing has stopped, resuscitate the person.  Additional
intravenous fluids may be needed, but fluid replacement is not as
serious a problem as it would be for thermal burns affecting the
same area.  Do not overload with intravenous fluids.

Initial First Aid Treatment for Lewisite

Decontamination of the exposed person should occur immediately,
particularly in cases of liquid exposure, in order to avoid deep
burns.

British Anti-Lewisite (BAL) ointment (dimercaprol), was developed
by British toxicologists prior to World War II to be used as an
antidote for Lewisite and arsenical poisoning.  However, the
antidote is not manufactured at this time.

blister gent is
more likely to “burn”

in body crevices

respiratory support

6.3  Blister Agent Exposure:  Initial First Aid Treatment, Cont’d
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Self-Check

Assess your understanding of the material presented in this chapter
by completing the following Self-Check.

Multiple Choice

6-1. The FIRST step in providing treatment to a patient of nerve
or blister agent exposure is

a. protect yourself
b. stop the bleeding
c. decontaminate the patient
d. transport to the hospital

6-2. The FAST steps for nerve agent exposure patients must be
done

a. immediately
b. within 48 hours of the time of exposure
c. by licensed EMTs under official supervision of the U.S.

Army

6-3. The authority to administer atropine/2-PAM chloride under
emergency conditions is granted by

a. FEMA
b. the U.S. Army
c. the CSEPP Program
d. local or state statutes

6-4. The antidote for patients of nerve agent exposure consists of
the following drug or drug combination

a. atropine only
b. 2-PAM chloride only
c. both atropine and 2-PAM chloride
d. either atropine or 2-PAM chloride
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6-5. Nerve agent antidotes may be administered

a. intramuscularly (IM)
b. intravenously (IV)
c. with a MARK I Chemical Agent Treatment kit
d. any of the above

6-6. The best indicator used to ensure that adequate amounts of
atropine are given is

a. signs of atropinization
b. the disappearance of miosis
c. blood pressure of 110/90 or lower
d. the disappearance of the skin rash

6-7. The most common mistake made when administering
atropine is

a. overdosing
b. underdosing

6-8. Atropine overdose may occur by administering atropine

a. in doses that are too small
b. without administering 2-PAM chloride
c. when the person has not been exposed to a nerve agent
d. when the person has not been exposed to a blister agent

6-9. By far, the MOST serious of the conditions listed below is

a. atropine underdosing
b. atropine overdosing
c. not giving atropine when it is needed
d. giving atropine without giving 2-PAM chloride

6-10. In order to determine if additional atropine is needed after
the initial dose, an adult patient with severe signs and
symptoms of nerve agent exposure should be re-evaluated

a. continually, every 30 minutes
b. continually, every 3-5 minutes
c. at the scene, before transport, at the receiving hospital
d. once at the scene and then again, if necessary, at the

receiving hospital

Self-Check, Cont’d
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6-11. When treating a blister agent exposure patient, sterile
precautions may be necessary because

a. the fluid in the blisters can spread the agent
b. sterile technique accomplishes the same results as

decontamination
c. damage done to the skin can permit infection if the

blisters are severe
d. treatment provided later, at the hospital, requires that the

blisters be as sterile as possible for testing

Short Answer

6-12. List 2 main FAST (first aid & special treatment) steps
required for nerve agent exposure patients.

a.  _____________________________________________
b.  _____________________________________________

6-13. List 2 main FAST (first aid & special treatment) steps that
may be necessary for blister agent exposure patients.

a.  _____________________________________________
b.  _____________________________________________

6-14. List 2 specific signs that signify that sufficient atropine has
been administered

a.  _____________________________________________
b.  _____________________________________________

Self-Check, Cont’d
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Summary

The most important points that you should have learned from this
key chapter are:

1 The Number 1 Rule in providing treatment for nerve or
blister agent exposure is:  PROTECT YOURSELF.

It is assumed that patients will have been decontaminated
before being brought to EMS personnel in the cold zone.
Information regarding decontamination or removal from
contaminated areas should not be interpreted as
encouraging EMS personnel to go into the hot zone.  Only
persons who are properly equipped and trained in
accordance with applicable OSHA regulations should
conduct rescue or decontamination operations in
contaminated areas.

You can protect yourself by:

1. recognizing the area with exposure potential and the
zones set up to operate safely during the emergency,
and

2. ensuring the exposed person  is completely
decontaminated.

1 The initial treatment (first-aid) for nerve agent patients is:

• Give atropine, followed by 2-PAM chloride (administration
of antidote compounds by non-physicians varies among
states)

• As necessary, support airway management

1 The initial treatment (first-aid) for blister agent patients:

• Ensure that patient is decontaminated
• If necessary, take precautions for sterile technique and

support airway management as necessary.

1 Atropine overdose can occur if given when there has been
no exposure to nerve agent.
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Acetylcholine A chemical compound formed from an acid and an
alcohol which causes muscles to contract.  It is found
in various organs and tissues of the body.  It is rapidly
broken down by an enzyme, cholinesterase.
Excessive production of acetylcholine at the motor
endplates (such as found in nerve agent poisoning)
may block the transmission of impulses between
nerve cells and muscles.

Acetylcholinesterase An enzyme which normally stops the action of
acetylcholine.  This occurs as soon as acetylcholine
has produced a muscle contraction.  Nerve agents
combine with acetylcholinesterase to prevent it from
inactivating acetylcholine.

Antidotes A substance used to counteract adverse effects
resulting from toxic agent exposure.  Nerve agent
antidotes (atropine and 2-PAM Chloride) block the
effects of agent-induced skeletal and smooth muscle
contraction (relieve convulsions and loss of breathing
control) and reduce glandular paralysis (dry up the
excess respiratory secretions that make normal
breathing difficult).  There are no specific antidotes for
mustard agent poisoning because the agent reacts
too quickly with body tissue.

Atropine A medication used as an antidote to
organophosphate poisoning such as might result
from exposure to nerve agents or some insecticides.
Atropine counteracts the excess acetylcholine that
accumulates at nerve endings thus relieving the
bronchoconstriction and bronchosecretions that
interfere with breathing. Atropine cannot reverse
respiratory muscle paralysis.  It is best to use 2-PAM
Cl with atropine.

Atropinization The presence of noticeable signs that a nerve agent
patient has received ample amounts of atropine.
Secretions will be dry and ventilation easy;
conscious patients will be breathing comfortably.
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Blister (vesicant) agent A chemical warfare agent which produces local
irritation and damage to the skin and mucous
membranes, pain and injury to the eyes, reddening
and blistering of the skin, and, when inhaled,
damage to the respiratory tract.  Blister agents
include mustards (HD, H and HT), and arsenicals
(L).

Bradycardia Heart rate less than 50.

Bronchitis Inflammation of either of the two primary divisions of
the trachea that head to the lungs; produces chronic
cough.

Bronchoconstriction Constriction of the bronchial tubes which tends to
trap air in the lungs.

Bronchopneumonia Pneumonia involving many relatively small areas of
lung tissue; usually affects both lungs.

Carcinogen Any cancer-causing substance.

Chemical event A term used by the military that includes (1) chemical
accidents and leaks resulting from nondeliberate
events where safety is of primary concern, or (2)
chemical incidents resulting from deliberate acts or
chemical acts where security is a concern.

Chemical warfare
agent

A chemical substance which, because of its
physiological, psychological, or pharmacological
effects, is intended for use in military operations to kill,
seriously injure, or incapacitate humans (or animals)
through its toxicological effects.

Cholinergic Referring to acetylcholine or nerve endings which
liberate acetylcholine.  Acetylcholine transmits the
nerve impulse across the neuromuscular junction.

Ciliary muscles The muscles which dilate and contract the pupil of the
eye.
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Ciliary spasm Spasm of the muscles of the eyelids which are usually
painful and may interfere with functioning of the eyelid.

Conjunctiva The delicate membrane that lines the eyelids and
covers the exposed surface of the white of the eye.

Conjunctivitis Inflammation of the conjunctiva.

Contamination The deposition of chemical agents on personnel,
clothing, equipment, structures, or areas.  Chemical
contamination consists of liquid, solid particles, and
vapor hazards.  Vapor hazards are probably the most
prevalent means of contaminating the environment,
although they are not necessarily a contact hazard.

Cornea The clear, transparent front portion of the eye,
comprising about one-sixth of its surface through
which light passes to transmit images to the retina.

Cutaneous Pertaining to the skin

Chemical Stockpile
Disposal Program

(CSDP)

The Congressionally mandated program that requires
the Army to dispose of all its unitary chemical agents.

Chemical Stockpile
Emergency

Preparedness Program
(CSEPP)

A joint DA/FEMA program to oversee and assist in the
development of emergency response plans and
capabilities for all jurisdictions that might be affected
by a chemical agent release associated with stockpile
storage or CSDP activities.

Cholinesterase (Ache) Acetylcholinesterase is the enzyme which normally
breaks down the neurotransmitter acetylcholine after it
has transmitted a signal from a nerve ending to
another nerve, muscle, or gland.  Organophosphate
pesticides and military nerve agents block the normal
activity of AChe which results in the accumulation of
excess acetylcholine at nerve endings.
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Contamination The deposition of chemical agents on personnel,
clothing, equipment, structures, or areas. Chemical
contamination consists of liquid, solid particles, and
vapor hazards.  Vapor hazards are probably the most
prevalent means of contaminating the environment,
although they are not necessarily a contact hazard.

Decontamination The process of sufficiently reducing the hazard caused
by chemical agents.   Generally used methods for skin
decontamination include removal and/or chemical
neutralization of agent(s) for medical purposes,
removal of clothing; for equipment, the methods are
removal, destruction, covering, weathering, and
chemical neutralization.

Dermatitis An inflammation of the skin.

Edema Swelling of the tissue due to an excessive
accumulation of fluid.

Emphysema A condition in which air spaces in the lungs are
enlarged; usually accompanied by labored breathing,
a husky cough, and frequently by impaired heart
action.

Endotracheal tube A tube inserted into the trachea to maintain an open
and unobstructed airway and prevent aspiration.

Erythema Red area of the skin, caused by heat or cold injury,
trauma, or inflammation.

Fasciculation Localized contraction or twitching of muscle fibers,
usually visible through the skin.

Flaccid paralysis Loss of muscle tone and capability to function.  Nerve
agents cause this condition.

G-agent A liquid nerve agent such as GA, GB, or GD

GB See nerve agent.

H See mustard agent.
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HD See mustard agent.

HT See mustard agent.

Hypermia An increased amount of blood in an organ or other
part of the body.

Hypoxemia Deficient oxygenation of the blood.

Lacrimation Secretion and discharge of tears.

Latent period Specifically in the case of mustard, the period between
exposure and onset of signs and symptoms;
otherwise, an incubation period.

Lewisite A lethal war gas.  It is a fast-acting vesicant, tear-
producer, and lung irritant (chlorovinyldichloroarsine).
(Only located at Deseret Chemical Depot)

Miosis Pinpoint or small pupils.

Muscarinic A specific type of poisoning resulting from excess
acetylcholine due to inhibition of acetylcholinesterase.
The result is decrease in heart rate,
bronchoconstriction and stimulation of saliva and tear
glands.

Mustard agent A vesicant chemical warfare agent (H, HD, and HT)
which has been used extensively in warfare.  Creates
destruction of epidermis, eye and pulmonary injury,
and, in high doses, bone marrow depression.

Necrosis Death of tissue.

Nerve agent Lethal organophosphate agents (GA, GB, and VX)
that are colorless and odorless.  Can be fatal upon
skin contact or when inhaled or ingested; attack the
central nervous system by inhibiting the essential
production of acetylcholinesterase.
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Nicotinic Referring to the toxic effect of nicotine on autonomic
ganglia, initially stimulating then inhibiting neural
impulses at the ganglia level as well as the
neuromuscular junction.

Organophosphate A compound with a specific phosphate group which
inhibits acetylcholinesterase.  Used in chemical
warfare and as an insecticide.

OSHA Occupational Safety and Health Administration:
responsible for workplace safety regulation, including
HazMat responders training standards.

2-PAM Cl Pralidoxime chloride, a.k.a. Pralidoxime or
Protopam®,  is an antidote to organophosphate
poisoning such as might result from exposure to nerve
agents or some insecticides.  The drug, which helps
restore an enzyme called acetylcholinesterase, must
be used in conjunction with atropine to be effective.
Restores normal control of skeletal muscle contraction
(relieves twitching and paralysis).

Percutaneous Through the skin, such as applying an ointment with
medication or injection by needle.

Persistent agent A chemical agent that continues to present a hazard
for considerable periods after delivery, by remaining
as a contact hazard and/or by vaporizing very slowly
to produce a hazard by inhalation.  Generally, may be
in a solid or liquid state.

Pneumonia Inflammation of the lungs, usually caused by an
infective agent.  May be secondary to injury to the
lungs.

Pulmonary edema The accumulation of excess fluid in the lungs
producing severe shortness of breath.  In later stages,
produces cyanosis and the coughing up of frothy pink
serous fluid.

Rhinorrhea Thin watery discharge from the nose.
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Sarin A nerve agent of organophosphate group which
inhibits acetylcholinesterase. Is used in chemical
warfare. (GB)

Systemic poison A poison that affects the whole body.

Tabun A nerve agent member of the organophosphate group
which inhibits acetylcholinesterase.  Is used as a
chemical warfare agent.  Is the least toxic of the nerve
agents but can cause death rapidly.  (GA - only in
stockpile at Deseret Chemical Depot)

Toxic chemical agent Any chemical agent that is toxic, which creates a
casualty, incapacitates, or kills.

V-Agent (VX) A nerve agent of the organophosphate group that
inhibits acetylcholinesterase.

Vesicant A chemical blister agent which injures the eye and the
lungs and burns or blisters the skin. Examples are H,
HT, HD, and L.

Vesication Blistering.
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Contents APPENDIX C.  MATERIAL SAFETY DATA SHEETS
C.1 MSDS Nerve Agent GA (Tabun)
C.2 MSDS Nerve Agent GB (Sarin)
C.3 MSDS Nerve Agent VX
C.4 MSDS Blister Agent Mustard (H, HD, HT)
C.5 MSDS Blister Agent Lewisite (L)

Up-to-date versions of the MSDSs for the chemical warfare agents are
maintained by the U.S. Army Soldier Biological and Chemical Command
on their website.  As of the publication date of the Act Fast course, this
material can be accessed at the following url:

http://in1.apgea.army.mil:80/RDA/msds/index.htm
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C.1 MSDS Nerve Agent GA (Tabun)
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C.2 MSDS Nerve Agent GB (Sarin)
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C.3 MSDS Nerve Agent VX
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C.4 MSDS Blister Agent Mustard (H, HD, HT)



ACT FAST Appendix C-22

CHAPTER 5 SIGNS AND SYMPTOMSAPPENDIX C MATERIAL SAFETY DATA SHEETS 9MSDS)



ACT FAST Appendix C-23

CHAPTER 5 SIGNS AND SYMPTOMSAPPENDIX C MATERIAL SAFETY DATA SHEETS 9MSDS)



ACT FAST Appendix C-24

CHAPTER 5 SIGNS AND SYMPTOMSAPPENDIX C MATERIAL SAFETY DATA SHEETS 9MSDS)



ACT FAST Appendix C-25

CHAPTER 5 SIGNS AND SYMPTOMSAPPENDIX C MATERIAL SAFETY DATA SHEETS 9MSDS)



ACT FAST Appendix C-26

CHAPTER 5 SIGNS AND SYMPTOMSAPPENDIX C MATERIAL SAFETY DATA SHEETS 9MSDS)



ACT FAST Appendix C-27

CHAPTER 5 SIGNS AND SYMPTOMSAPPENDIX C MATERIAL SAFETY DATA SHEETS 9MSDS)



ACT FAST Appendix C-28

CHAPTER 5 SIGNS AND SYMPTOMSAPPENDIX C MATERIAL SAFETY DATA SHEETS 9MSDS)

C.5 MSDS Blister Agent Lewisite (L)
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Chapter 4, Chemical Agents:  Characteristics and Effects

4-1. a
4-2. c
4-3. d
4-4. d
4-5. d
4-6. a
4-7. d
4-8. b
4-9. c
4-10. a
4-11. a
4-12. d
4-13. d
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Chapter 5, Signs and Symptoms of Exposure

5-1. a
5-2. c
5-3. a
5-4. d
5-5. a
5-6. b
5-7. b
5-8. b
5-9. a
5-10. a
5-11. d
5-12. b
5-13. a
5-14. d
5-15. b
5-16. a
5-17. d
5-18. d
5-19. b
5-20. c
5-21. b
5-22. b
5-23. a
5-24. b
5-25. d
5-26. a (Some patients may exhibit only one or two signs, others

may experience several symptoms at the same time;
factors such as dose received and individual sensitivity
contribute to the onset of symptoms).

5-27. a (Some patients may exhibit only one or two signs, others
may experience several symptoms at the same time;
factors such as dose received and individual sensitivity
contribute to the onset of symptoms).

5-28. amount of agent; dose concentration; duration of
exposure; sensitivity of the patient's system; route of
exposure

5-29. epilepsy; gastroenteritis; carbamates
5-30. sunburn; chemical burn
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Chapter 6, First Aid Special Treatment (FAST)

6-1. a
6-2. a
6-3. d
6-4. c
6-5. d
6-6. a
6-7. b
6-8. c
6-9. c
6-10. b
6-11. c
6-12. administer atropine/2-PAM chloride; support airway

management as necessary
6-13. any 2 of: decontamination of patient; take sterile precautions;

support airway management
6-14. secretions are dry; breathing is easy


