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John K. Lawrence

Tha Sociely of the
Plastics industry, inc.

355 Lexington Avenue
MNew York, Naow York 10017
(212} 5735460

November 21, 1978

Mr. Robert . Downey

B. F. Goodrich Chemical Company
6100 Oak Tree Blvd.

Cleveland, OHIO 44131

Dear Bob:

I am attaching a copy of a draft article prepared by Gene McLoughlin
discussing the health effects of victims exposed to fires. This in
fact is the draft article prepared in an attempt to respond to the
article appearing in an RN magazine earlier this year.

I believe that Gene has gone a long way toward developing the basis for
an article that could be very useful. I believe that this article and
general plan cn how we could finalize it should be discussed at the

PVC Communications Committee meeting on November 29.

1 believe that in addition to the specific suggestions made by CGene in
his cover letter, that the article should be carefully critiqued by
medical and industry specialists. For this reason, I am sznding copies
to Messiys. Johnson and Tanzilli.

I further believe that it will be very important for us to obtain a
qualified medical person who would be willing to stand as tne author of
the article in whatever modified form may be mutually agreed upon. Cae
suggestion for an author might be Dr. Anne W. Phillips who you may recall
is head of the National Smoke, Fire and Burn Imstitute, Inc., in Dostou,
Massachusetts. There may be other medical authors we should consider
before approaching anyone.

It will also be important to develop a strategy for convincing a publica-

tion like the Jourrnal of Nursing that this is an appropriate article for their

readers. My familiarity with this Journal is such tiat I can say is not

as technical as most other articles and, therefore, might not be acceptable
‘unless we can sell them on the importance of this informatioa for all

nurses.

1 will be looking forward to our discussion of this matter at our lovanber
29 meeting.
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Very truly yours,
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Technical Director
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cc: Messrs, M. N. Johnson - B. F. Goodrich
J. Tarizilli - B, F. Goodrich
E. Collins - SPI
G. McLoughlin - Hill & Knowlton
D. Hearle - Hill & Knowlton
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HILL AND KNGWLTON, INO,

553 THIRD AVENIE

NEW YORK, N. Y. 19017
212-697.50u00
ilemoto:  Bd Collins, SPI Date:  November 15,
From: J. Eugene McLoughlin Copies: D.G. Hearle
Subject: Nursing Article

Here 1s a draft of an article which attempts to straighten

out, for nurses, the known facts about treating fire victims

for inhalation injury. I have done this solely on readily
accessible research material in our files and without discussion
with medical and fire authorities. It definitely needs careful
review by both.

In addition, this article needs two more sections:

1. On page 8 there is reference to a list of things
nurses can do to save their own lives and the lives

of others if caught in a structural fire. This can

and should be obtained from the National Fire Protection
Association in Boston, and the article should give proper
credit.

2. On the last page, I have exhausted my own references
on symptoms and treatment except for the RN layout and

I don't think we wish to use that as a reference. This
section should be expanded by the physician or a nurse
who is familiar with the procedures.

Is there anything further you want me to do on this project?

mr
Enclosure

SP1-08733
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Hill and Knowlton, Inc,
Article on Inhalaticn Injury

November 15, 1978

"Warning: The Surgeon General Has Determined That
Furniture Smoking Is Hazardous To Your Health."
Furniture smoking?

Yes, furniture smoking. Or, i
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put in your own

substitute for cigarettes. Drapsesries. Carpekts Newspapers.

{

Clothing. Lumber. fLampchades. Plastics. In fact, anything
that will burn. |

Except for the fact that the Surgeon General was dealing
with what he then perceived to be a specific situation which
needed urgent and special attention, he might well have been
counscled to extend the cigarette smoking warning label to
every organic product in our environment. Because they all
can burn. Anything that burns can represent a threat to life
safety.

The direct threat to life is not so much from the flames
themselves but, rather, what the flares produce. In 1673, the
National Commission on Fire Prevention and Coatrol produced a
report titled "America Burning” L Uhich contained this cescrintion

of "How to Die in a Fire:"
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"Most people, when they thirk of fire as a killaer, thipk of

flaﬁes. Those who have set fire safety standards for matevials
have emphasized flame resistance. Yet, in & list of the five

ways in which fire can kill, when arranged in declining importance,
flames rank last.

"Asphyxiation. Fire consumes oxygen from the surrounding
atmosphere, thus reducing its concentration. If the oxygen
concentration falls below 17 percent, thinking may be an effort
and coordination difficult. Below 16 percent, attempts to escape
the fire may be ineffective or irrational, wasting vital seconds.
With further drops, a person loses his muscular coordination for
skilled movements, and muscular effort leads rapidly to fatigue.
His breathing ceases when the oxyuen content falls below 6 percent.
At normal temperatures, he would be dead in 6 to 8 minutes.

"Attack by superheated air or gases. With temperatures above

300°F., loss of consciousness or death can occur within several
minutes. In addition, hot smoke with a Aigh moisture content
is a special danger since it destroys tissues deep in the lunags
by burning.

"Swmoke. 1Inhalation of smoke -~ or, more correctly, of the
products of incomplete combustion -- kills people wno suffer
no skin burns at all. In addition to carrving toxic products,
such as carbon monoxide and hydrogen cyanide, thick smoke may
be laden with organic irritants, such as acetic acid and formaidehydes.
In the early stages ofsa fire, the irritants, which attack the
mucous membranes of the respiratory tract, are often the more

important danger. Smcke often blocks the wisikility of exits.
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"Toxic products. HMany toxic components of smoke are

responsible for the damage done -- including oxides of nitrogen,
aldehydes, hydrogen cyanide, sulfur dioxide, and ammonia, to name
only a few. There is ample evidence that the hazard of fwo or

more toxic gases is greater than the sum of the hazards of each.
Moreover, low oxygen and high temperatures increase the toxic
effects. In addition to toxic gases that attack the lungs, there
are irritants that attack the eves with blinding effect, preventing
escape. Some fire gases dull the senses of the victim or his
awareness of injury.

"Flames. Since the aforementicned factors can debilitate,
confuse, blind, or kill without warning, the person who goes to
sleep confident that advancing flaines will provide sufficient
warning rfor escape may be taking a fatal gamble.

"Until such time as all five of these hazards have been well-
studied and controlled by materials standards, too little will
have been done to control the built environment and thus reduce
the gamble Americans take in their daily lives."

Five years after that report was published, the nation is making
perceptible progress toward a fire safe environment.

To achieve this aim we, as a nation, have taken a number
of steps. Possibly the most promising has been in the direction of
automatic detection and warning. Very simply, this means
installation of devices in our homes and other places

.
of occupancy whichh will discover a fire in its early stages

and signal human occupants to vacate the premises. 'There
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may be no other more effective sirgle step that can be taken
to protect life in a stcructural fire.

A second step we have taken has been in the direction of
fire testing of materials on a large scale that sirulates, to
a more accurate degree than laboratory tests, the behavior of
materials and construction assemblies in actual fire situations.

Most people. ranging from those who have fought real fires
to those who studied the chemistry of fire degredation in the
laboratory, are quite ready to concede that the more we learn
about fire, the more -we need to learn about it. No two real world
fires are identical. But we are beginning to be able to predict,
within some broad parameters, how a certain material or a type
of assembly will behave in certain real fire situvations.

A third step -- directly stemming from step two -- has
besn the developnent of materials and assemblies ahd structural
configurations which are designed to reduce hazards from unwanted
fires.

A fourth has been in the development and dissemination of
materials which are designed to inform and educate you and me
in the fire hazards that may confront us and how to cope with
them.

Finally, as a nation, we have taken siygnificant steps in
development of our techniques in treating fire injuries —-- not

just burns but inhalation damage.

SPI1-08737



This treatise mainly concarns steps four and flve., Briefly,
we will tell you, as a nurse, how to nelp save your own life and
the lives of others caught in a structural fire. Next we will
tell you what symptoms, other than external burns, you should
be aware of in fire victims. Finally, we will provide a suggested
range of treatment.

The one thing to remember in all of this discussion is that
every victim of a fire, whether he or she has visible burns or
not, has inhaled an alien atmosphere. As "America Burning"
pointed out, it could be a reduced concentration of oxygen, super-
heated air or gases, smoke, or toxic products of combustion. Or
it could be a combination of any or all cf them. That makes for

a complicated diagnocis.
WHERE WILL THE FPIRE OCCUR?

The National Fire Prevention and Control Administration has
instituted an ambitious undertakinq to determine, statistically,
who are fire victims, how they become fire victims, where they
are most likely to be exposed to a fire accident, and why. It
is not an easy undertaking because so many fires go unrepcrted,
and others are inadequately reported. But a picture is beginning
to emerge.

Most people, if asked where fire takes its greatest human
toll, will cite mass human tragedies -- 602 dead in the Iriquois
theater fire in Chicagb in 1903, 492 killed in Boston's Cocoanut
Grove fire in 1942, 145 victims in the Triangle Shirtwaist VPactory
fire in New York in 1%11. OQOr they will mention some of the

major transportation crashes and fires.
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But the NFPCA has determined that if you are caught in a
fire, you probably will not be in a factory or a nightclub or
a theater or an office building or an airplane. You will be
in your own home.

"Roughly two-thirds of fire deaths occur in ones and twos
in the victims' own homes," says the NFPCA,2 "Less than 4 percent
of fire deaths occur in multiples of five or more at a time. The
residental danger has been underappreciated, perhaps because
of the publicity surrounding major fires. 1In fact, only a small
fraction of deaths {for example, 7 percent in California and
Ohio) are in commercial or institutional places such as nightclubs,
schools, jails, offices, or nursing homes.”

Based on limited data from Chio and California,
the NFPCA says the most frequently reporteq/cahse of residential
fires leading to deaths and injuries is smoking, mostly cigarettes,
and cooking. Together they account for ahout half of the deaths
and a third of the injuries in residential fires.

One rather common characteristic of serious accidental
residential fires is that ignition occurs when nobody is there
to detect it. The human body is an extraordinarily good fire
detection and alarm system. It can feel heat, hear combustion,
see and smell smoke, and sound the alert.

Automatic fire detecrion and alarm systems represent man's
efforts to duplicate tEat system. towever imperfect in comparison,
they have saved many lives and injuries by Sehsinq fires and
sounding the alert in early stages of combustion. Aside
from prevention of ignition in the first place, early detoection

is the most important factor ip 1ifa safckty., SPI-08739



There are two critical concepts the layman -- well known
by the professicnal firefighter -- should keep in mind abbut
fire: (1) a seemingly innocuous fire can, under proper conditions
grow to astounding proportions at a rapid rate, and (2) fire
gases and smoke can incapacitate and kill at some distance from
the fire source.

These two principles lead inevitably to the most crucial
action the non-professional firefighter can take in case of fire:
isolate yourself and others from the source of the hazard.

Ideally, this means leaving the structure quickly. If you
have others in your care, your concern will be to get them cut
with you.

Beginning with our residences, where most of the fire

B3}

problem lies, every household should be concermed with pre-planning
in case of accidental fire. Such pre—planﬁing should include

means of alarm, alternate means of escape, and a central place

of assemblage for all members of the household who reach safety.
There have been too many tragic instances of individuals going

back into burning buildings in futile efforts to save a family
member who already escaped.

Because of the unusual problems associated with fires in
health care facilities -- such as nursing homes and hospitals --
pre-planning plays an even more important role.

As the National Fire Protection Assoclation points cut,

rmovement of certain patients, even for short distances, can

L

e
accomplished only with great difficulty, and evacuation may be

3

impossible without seriously jeopardizing a patient's survival.
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possible courses of action, you will be more likely to tak%e the
life saving measures most appropriate ko those particular

conditions.

AFTER THE FIRE

Every nurse, at some time in her career, has had to handle
a burn patient. In extreme cases, there may be no more difficult
or frustrating type of injury with which a nurse has to deal.
Because of ﬁhe highly visible nature of hurns, medicine has
made great progress in treatment of exterior burns.
Not so with internal damage which may be caused by products of
combustion other than flames.
In spite of its significance, inhalation problews associated
- with fire received little attention in the medical literature
up to a dozen years ago. 1in 1967, three midwestern physicians
reported case histories which demonstrated "the variable course

of this entity and the need for individualized care of the

. . 4
victims,'

' "

"Of particular importance," they wrote, "is recognition

of the 6~ to 48-hour latent period which nray ensue before
complications of acute bronchial obstruction, pneumonia, pulmeonary
edema, and eventual cardiopulmonary failure develop. Management
may require tracheostomy, prolonged intermittent positive-pressure
breathing with appropriate concentrations of oxygen and high
humidity, and, when iﬁaicated, adainistration of systemic
antibiotics and steroids. Frequant arterial blood gas

measurements are essential for prover evaluation la these
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cases, both to delinzate the statas of the patients and to
guide and determine the ecffectivaenass of therapy. If victims
of smoke inhalaticon can be managed through the acute phases of
their illness, they often make a complete recovery. '

Perhaps coincidentally, the first major egidemiologic study
to identify the lethal factor in fires was done by a team at
Columbia Presbyterian Hospital in Hew York which conducted an
extensive analysis of autopsy records of New York City fire
victims during 1966 and 1967.5 Carbon monoxide (CO) poisoning
was noted in 70 percent of all victims with a primary diagnosis
of smoke poisoning or asphyxia, and almost equally in the
presence OY absence of surface burns.

An ongoing epidemiologic study begun in 1971 by the Appliad
Physics Laboratory of Johns Hopxins University and the Maryland
State Medical Examiner’'s office obhtained déta from mora than
200 autopsies of victims who had died within 6 hours of fire

exposure through 1974.6’7

The study indicated that half the
victims died from CO poiscning and 30 percent from CO poisoning plus
contributory factors such as heart disease, alcohol or burns.

Other gases, such as hydrogen cyanide (HCWN) and hydrogen
chloride (HCL) associated with the thermal decomposition of
some plastics and some natural materials, did not appear
significant in these deaths.

It has been suggestad by some investigators that with
increasing uses of plgstics -- and, consaquently, increasinyg
involvement of synthetic materials in fires -- HCHN, HCL and,
perhaps, other gases posc a significant new threat to life

safety.
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Terrill, ot al? report that such sugyestions are open to
question at present:

"Unequivocal data on the effects of HCN in fire victims
are meager and open to question because HCN can be either
generated or consumed in postmortem blood. The determination
that death is due to HCl in fire smoke is difficult, but for
different reasons; HCl cannot be measured directiy in the blood.
In the few cases where deaths due to HCl have been reported,
the conclusions appeared to have been reached on the basis of
the course of pulmonary injuries sustained, low COHb concentrations,
and the limited number and type of materials involved in the
fire. "

At the present time the evidence indicates that most fire
victime brought to a health care facility for treatment will
have been exposed to products of combustion of a variety of
materials, both natural and synthetic, and that the primary
inhalation problem will be some degree of carbon monoxide
poisoning. This may be complicated by the patient having heen
exposed to an atmosphere of superheated air or gases, an oxydgen
deficiency, smoke, and other toxic gases.

Your focus on treating the problem might change if you
knew that the victim -- a fireman, for example -- had been
severely exposed toc products of combustion of a concentration
of a single type of m%terial. For example, a storercom full
of burning wool clothing would emit large amounts of HCU or a
vault jammed with PVC cables would emit large amounts of HCL.

Even then, however, CO should be the prime suspect.
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The current state of science requirces us to conclude that
the only uniform features in the toxicology of burning plastics
are those of the toxicology of fire -- heat, carbon monoxide,
deficiency of oxygen, other combustion gases, and smoke.9

It may be somewhat comforting to note that prompt and proper
therapy can be very effective in handling inhalation cases. A
report by five physicians on the treatment of firemen involved
in a high-rise fire in Los Angeles in 1974 states:

"We recently studied 21 Los Angeles firemen, 19 of whom
developed transient acute hypoxemia following exposure to a
fire in a high-rise office building in which large amounts of
PVC were combusted. These same firemen were re--evaluated one
month following the fire to ascertain any possible effects on
pulmonary function as a result of this episode of inhalation

-

of smeke. In light of previous studies suggesting impairment
in pulmonary function as a conseguence of fighting fires, we
were surprised to find that our group of Los Angeles firewmen
had relatively few respiratory symptoms, as well as remarkably

normal pulmonary function, compared with published predicted

values."
TREATMENT OF IMUIALATION VICTING

That experience will not always hold true for all cases, of

course, particularly where there has been substantial and
-

prolonged exposure to an alien fire atmosphere and whaore proper

treatment has been delayed or irnoced.
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An important consideration to keep in mind is that symptons
of carboxyhemoglobinanemia (carbon monoxide poisoning) and hypoxia
(deficient oxygenation of the blood) may not show up for hours
after exposure,

Nurses should be aware of the need to administer oxygen
routinely as soon as possible -~ preferably humidified -- and
to observe the patient closely for cerebral complications of

OlO

C and respiratory insufficiency which may ensue after a

deceptively tranquil interval.ll

(copy on specific symptoms and. treatment to be added)
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